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SECTION 08330 
 

OVERHEAD COILING DOORS 
 
 
PART 1 GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Included: Provide overhead coiling doors as required by the Contract Documents. 
 
1.02 RELATED WORK 
 

A. Documents affecting the work of this Section include, but are not necessarily limited to, 
General Conditions and Sections in Division 1 of these Specifications. 
1. Section 05500 Metal Fabrications 
2. Division 16 Electrical 

 
1.03 REFERENCES 

 
A. ANSI/DASMA108 - American National Standards Institute Standard Method For Testing 

Sectional Garage Doors And Rolling Doors: Determination Of Structural Performance 
Under Uniform Static Air Pressure Difference. 

 
B.  ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound 

Transmission Loss of Building Partitions and Element. 
 
C.  ASTM E330 - Standard Test Method for Structural Performance of Exterior Windows, 

Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference. 
 
D.  ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 
 
E.  ASTM A666 - Standard Specification for Austenitic Stainless Steel Sheet, Strip, Plate, 

and Flat Bar. 
 
F.  ASTM A924 - Standard Specification for General Requirements for Steel Sheet, 

Metallic-Coated by the Hot-Dip Process. 
 
G.  ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded 

Bars, Rods, Wire, Profiles, and Tubes. 
 
1.03 QUALITY ASSURANCE 
 

A. Use adequate numbers of skilled workmen who are thoroughly trained and experienced in 
the necessary crafts and who are completely familiar with the specified requirements and 
the methods needed for proper performance of the work of this Section. 

 
B. Manufacturer Qualifications: Company specializing in manufacturing the types of doors 

specified in this section, with not less than ten years of documented experience. 
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C. Installer Qualifications: Company specializing in installing the types of products 
specified in this section, with minimum of five years of documented experience, and 
approved by the door manufacturer. 
 

1.04 SUBMITTALS 
 

A. Comply with the pertinent provisions of Section 01300. 
 
B. Product Data: 

1. Materials list of items proposed to be provided under this Section. 
2. 

the specified requirements. 
3. Shop drawings in sufficient detail to show fabrication, installation, anchorage and 

interface of the work of this Section with the work of adjacent trades. 
4. 

the Engineer will become the basis for accepting or rejecting actual installation 
procedures used on the work. 

 
C.  Verification Samples: For each finish product specified, two samples, minimum size 6 

inches long, representing actual product, color, and patterns. 
 
1.05 PRODUCT HANDLING 
 

A.  
 
B. Store products in manufacturer's unopened packaging until ready for installation. 
 
C. Protect materials from exposure to moisture. Do not deliver until after wet work is 

complete and dry. 
 
D. Store materials in a dry, warm, ventilated weathertight location. 

 

1.06 WIND PERFORMANCE REQUIREMENTS 
  

A. Design doors to withstand positive and negative wind loads as calculated in accordance 
with applicable building code. 
1. Safety Factor: 1.5 times design wind load. 

 
1.07 PROJECT CONDITIONS 

 
A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 

recommended by manufacturer for optimum results. Do not install products under 
environmental conditions outside manufacturer's absolute limits. 
 

B. Field Measurements:  Verify actual dimensions of openings by field measurements 
before fabrication.  
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1.08 COORDINATION 
 

A. Coordinate Work with other operations and installation of adjacent materials to avoid 
damage to installed materials. 

  
1.09 WARRANTY 

 
A. Warranty: Manufacturer's limited door and operator system, except the counterbalance 

spring and finish, to be free from defects in materials and workmanship for 3 years 
following Substantial Completion or 20,000 cycles, whichever occurs first. 
 

 
PART 2 PRODUCTS 
 
2.01 OVERHEAD COILING DOORS 
 

A.  Acceptable Manufacturers:  
1.  Overhead Door, Lewisville, TX 75067. 
2.  C.H.I. Overhead Doors, Arthur, IL 61911.  
3.  Raynor Garage Doors, Dixon, IL 61021-0448. 

 
B. Provide standard roll up service doors of the dimensions and arrangements shown on the 

Drawings and with the following attributes: 
1. Design wind load: 50 psf. 
2. Curtain: Interlocking slats fabricated from 20-gauge strip steel with a hot-dip 

galvanized coating of 1.25 oz. per square foot, in accordance with ASTM A525. 
a. Bottom slat reinforced with two (2) steel angles not less than 1/8 inch 

thick. 
b. Slats shall have a foamed in place layer of R-7.7 polyurethane insulation 

inside. 
3. Guides: Between jamb guides fabricated from structural steel angles of sufficient 

depth to retain the curtain in the guides against the specified wind load. 
a. Provided with anchors for wind locks and galvanized after construction. 

4.  Wall Mounting Condition: 
a.  Between jambs mounting. 

5. Full perimeter weatherstripping. 
6. Combination weather-strip and safety device at the door bottoms. 
7. An emergency hand chain operator shall be provided. 
8. Brackets: Fabricate from steel plate not less than 1/4 inch thick. 
9. 

not more than thirty (30) pounds. 
10. 

0.03 inches per foot. 
a. Capable of counterbalancing weight of curtain and adjustable by means 

of an exterior wheel. 
11. Hood: Fabricated from 24-gauge hot dipped galvanized steel to fit curvature of 

the brackets. 
12. Finish: 

a. Galvanized 
primer. 
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b. Other exposed non-galvanized ferrous surfaces:  One (1) coat of rust 
inhibitive paint. 

c. Finish painting:  After erection, painting shall be provided by the 
Painting Contractor in accordance with Section 09900. 

 
B. Motor Operator and Controls:  

1. Motor shall not be less than 1/2 horsepower. 
a. High starting torque, hoist-type having sufficient power to operate the 

doors at an average speed of one (1) foot per second, but not less than 
2/3-foot per second. 

b. Overload device for motor protection sensitive to both heat and current. 
2. Controlled by a momentary contact, three (3) button, push-button station at the 

 
3. The push button station shall be a NEMA 4 stainless steel enclosure. 
4. Furnished with a reversing magnetic starter for 240 volts, single (1) phase, 60 

Hertz electric motor. 
5. Starter enclosure shall be NEMA 4. 
6. Controls shall be wired for 120 volts, single phase, 60 Hertz.  A suitable control 

transformer shall be supplied mounted in the starter enclosure. 
7. Doors shall have an automatic rotary limit switch which shall break the switch at 

termination of door travel. 
8. Operator mounting position shall be at the front of the hood. 

 
2.02 OTHER MATERIALS 
 

A. Provide other materials, not specifically described but required for a complete and proper 
installation, as selected by the Contractor subject to the approval of the Engineer. 

 
 
PART 3 EXECUTION  
 
3.01 SURFACE CONDITIONS 
 

A. Examine the areas and conditions under which work of this Section will be performed. 
Correct conditions detrimental to timely and proper completion of the work. Do not 
proceed until unsatisfactory conditions are corrected. 
 

B. Verify opening sizes, tolerances and conditions are acceptable. 
 
3.02 INSTALLATION  
 

A. Coordinate as required with other trades to assure proper and adequate provisions in the 
work of those trades for interface with the work of this Section. 

 
B. Doors shall be installed complete with operating equipment and hardware by the 

manufacturer or his authorized representative. 
 
C. Install the work of this Section in strict accordance with the original design, the approved 

shop drawings, and door 
approved by the Engineer. 
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D. Use anchorage devices to securely fasten assembly to wall construction and building 
framing without distortion or stress. 

 
E. Securely and rigidly brace components suspended from structure. Secure guides to 

structural members only. 
 

F. Fit and align assembly including hardware, level and plumb, to provide smooth 
operation. 

 
G. Provide perimeter trim and closures as necessary based on the final fit of the door. 
 
H. Instruct Owner's personnel in proper operating procedures and maintenance schedule. 

 
I. Upon completion of the installation, put all items through at least ten operating cycles. 

Make required adjustments and assure that components are in optimum operating 
condition. 

 
3.03 CLEANING 
 

A. Upon completion, the exposed surfaces of doors and frames shall be cleaned thoroughly. 
All smears and other unsightly marks shall be removed.  
 

B. Remove labels and visible markings. 
 

C. Touch-up, repair or replace damaged products before Substantial Completion. 
 
3.04 PROTECTION 

 
A. Protect installed products until completion of project. 

 
 

END OF SECTION 
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SECTION 09901 
 

PAINTING FILED SUB-BIDS 
 

 
PART 1 GENERAL 

  
1.01 PAINTING FILED SUB-BID 
 

A. The work of the following sections requires a filed sub-bid in accordance with M.G.L. 
C.149, S.44A through 44J, inclusive, as amended.  These sections will be covered under a 
single filed sub-bid for the Painting category of work. 

 1. Section 09850  Secondary Containment Lining System 
2. Section 09900  Painting 

 
B.  Reference Drawings:  The work of this Section is shown on the following Drawings:

1. 02-C-5, 99-C-4  
2. 01-A-1 through 01-A-3, 20-A-1 through 20-A-18, 99-A-1 through 99-A-3
3. 01-S-01, 20-S-1 through 20-S-30 
4. 20-D-1 through 20-D-16, 99-D-1 through 99-D-4 
5. 20-P-1 through 20-P-2, 99-P-1 through 99-P-2 
6. 01-FP-1, 20-FP-1 through 20-FP-4 

  
C. Requirements of Submitting Sub-bids: 

1. Sub-bids for work under this Section shall comply with the requirements of 
M.G.L. C.149, S.44D and 44F; shall be filed in a form furnished by the 
Awarding Authority, in a sealed envelope, at the time and place stipulated in the 
Advertisement for Bids and Information for Bidders; and shall be accompanied 
by a Bid Deposit in the amount of five percent of the sub-bid price complying 
with the requirements of M.G.L. C.149, S.44B(2).  The following should appear 
on the upper left-hand corner of the envelope: 

 
SUB-BIDDER: Contractor Name  

  
SUB-BID FOR: Painting 

  
PROJECT: Wading River Water Treatment Plant 

Contract No. 10, DWSRF No. 16764 
 

D.   SUB-SUBLISTINGS 
  

1.    Sub-sub trades are categories of work within a filed sub-bid trade and are indicated 
in paragraph E on the Form for Sub-bid.  If sub-sub trades are requested and 
identified follow the instructions below. The proposed contract price submitted by 
the filed sub-bidder on the Form for Sub-Bid includes the cost of any sub-sub 
trades. 
a.   Sub-sub bids are required for the following subcategories of this section:

    
Class of Work                         Reference Paragraph 
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2.    Sub-bidders shall include the appropriate information for the above listed sub-

categories in Paragraph E of the Form for Sub-bid. 
3.    If the filed sub-bidder customarily performs the above work with its own 

workforce the sub-bidder should list its own name and trade, and leave the dollar 
amount blank. 

44..        If the filed sub-bidder does not customarily perform the above work with its own 
workforce the sub-bidder should list the name of the contractor performing the 
work, the trade and insert a dollar amount. 

 
  

PART 2 PRODUCTS (Not Used) 
 
 
PART 3 EXECUTION (Not Used) 

 
 

END OF SECTION 
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INDEX 
 

DIVISION 10 SPECIALTIES 
 
 

SECTION SUBJECT PAGES 
   

10115 Markerboard 10115-1 thru 10115-2 
10200 Louvers 10200-1 thru 10200-2 
10420 Dedication Plaque 10420-1 thru 10420-2 
10440 Signs 10440-1 thru 10440-4 
10500 Lockers 10500-1 thru 10500-4 
10520 Fire-Protection Specialties 10520-1 thru 10520-3 
10800 Miscellaneous Specialties 10800-1 thru 10800-3 
10810 Toilet Accessories 10810-1 thru 10810-3 
10850 Safety Equipment 10850-1 thru 10850-2 
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SECTION 10520  
 

FIRE-PROTECTION SPECIALTIES 
 
  

PART 1  GENERAL  
 
1.01 DESCRIPTION OF WORK  
 

A. Work Included:  Provide labor, materials and equipment necessary to complete the work 
of this Section, including but not limited to the following  quantities and locations shown 
on the drawings: 
1. Portable fire extinguishers. 
2. Mounting brackets for fire extinguishers.  
3. Knox Boxes. 

 
1.02 RELATED WORK 
 

A. Documents affecting the work of this Section include, but are not necessarily limited to, 
General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications. 
1. Section 04200 Unit Masonry  

 
1.03  SUBMITTALS  
 

A. Product Data:  Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each item.  
1. Fire Extinguishers:  Include rating and classification.  

 
B. Maintenance Data:  For fire extinguishers to include in maintenance manuals.  

 
1.04  QUALITY ASSURANCE  
 

A. Source Limitations:  Obtain fire extinguishers and fire-protection cabinets through one 
source from a single manufacturer.  

 
B. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, 

"Portable Fire Extinguishers."  
 
C. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent 

testing agency acceptable to authorities having jurisdiction.  
 

1.05  COORDINATION  
 

A.  Coordinate size and locations of fire-protection cabinets and mounting brackets and 
extinguishers to ensure that type and capacity of fire extinguishers indicated are 
accommodated.  
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PART 2  PRODUCTS  
 
2.01  PORTABLE FIRE EXTINGUISHERS  

 
A. Provide six (6) 10-pound Multi-Purpose Dry Chemical fire extinguishers at locations 

shown on drawing unless otherwise directed by the Engineer or Authorities having 
jurisdiction. 
1. Seamless aluminum cylinder, 
2. Corrosion and impact resistant epoxy finish, 
3. Visual pressure gauge, 
4. Upright squeeze grip operator, 
5. Rechargeable. 
6. Wall mounting bracket. 

 
2.02 MOUNTING BRACKETS  
 

A. Mounting Brackets:  Manufacturer's standard steel, designed to secure fire extinguisher to 
wall or structure, of sizes required for types and capacities of fire extinguishers indicated, 
with plated or baked-enamel finish.  
 

B. Identification:  Lettering complying with authorities having jurisdiction for letter style, 
size, spacing, and location.  Locate as indicated by Engineer.  
 

2.03 KNOX BOXES 
 

A. High security key lock boxes shall be 10-key, hinged Knox Box Series 3200 as 
manufactured by the Knox Company, Phoenix, Arizona, unless otherwise standardized on 
by the local Fire Department.  Knox Boxes shall be provided at the main entrance door to 
the WTP as well as post-mounted at the entrance gate as shown on the Drawings. 

 
2.04  GENERAL FINISHES  
 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for compliance on finishes for brackets.   
 
 

PART 3  EXECUTION  
 
3.01  EXAMINATION  
 

A. Examine walls and partitions for suitable framing and blocking where mounting brackets 
will be installed.  

B. Examine fire extinguishers for proper charging and tagging.   Contractor shall be 
responsible for fire extinguisher tagging by a certified service technician located within 75 
miles of the project.  
1. Remove and replace damaged, defective, or undercharged units.  

 
C. Proceed with installation only after unsatisfactory conditions have been corrected.  
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3.02  INSTALLATION  
 

A. General:  Install fire-protection specialties in locations and at mounting heights indicated 
on the Drawings and acceptable to authorities having jurisdiction.  
 

B. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at locations 
indicated.  
 

C. Identification:  Apply vinyl lettering at locations indicated.  
 

3.03  ADJUSTING AND CLEANING  
 

A. Remove temporary protective coverings and strippable films, if any, as fire-protection 
specialties are installed, unless otherwise indicated in manufacturer's written installation 
instructions.  

 
 

END OF SECTION  
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INDEX 
 

DIVISION 11 EQUIPMENT 
 
 

SECTION SUBJECT PAGES
   
11209 PFAS Removal Treatment System 11209-1 thru 11209-10
11210 Vertical Turbine Pumps 11210-1 thru 11210-6
11211 Centrifugal Pumps 11211-1 thru 11211-5
11216 Submersible Well Pump 11216-1 thru 11216-6
11240 Horizontal GreensandPlus Filters 11240-1 thru 11240-15
11300 Loading Dock Equipment 11300-1 thru 11300-3
11338 Floating Decant Assembly 11338-1 thru 11338-2
11390 PFAS Filter Media 11390-1 thru 11390-5
11423 
11525 
11610 
11611 

Chemical Feed Equipment 
Process Equipment 
Magnetic Ion Exchange (MIEX) Equipment 
Above Grade Fiberglass Reinforced Plastic (FRP) Tanks 

11423-1 thru 11423-14
11525-1 thru 11525-4
11610-1 thru 11610-26
11611-1 thru 11611-4

11612 Below Grade Fiberglass Reinforced Plastic (FRP) Tanks 11612-1 thru 11612-5
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SECTION 11210 
 

VERTICAL TURBINE PUMPS 
 
 

PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. The work under this section shall consist of furnishing all equipment, materials and labor 
for the installation of the variable speed driven vertical turbine pumps, motors, and 
appurtenances, complete. 

 
1.02 RELATED WORK 

A. Documents affecting the work of this Section include, but are not necessarily limited to, 
General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications. 
1. Section 13100 Instrumentation and Controls 
2. Section 15060 Ductile Iron Pipe, Fittings and Appurtenances 
3. Division 16 Electrical 

 
1.03 SUBMITTALS 
 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification Sections. 

 
B. Operating and Maintenance Manuals:  Include manufacturer s instructions for equipment 

installation, start-up, operation, and maintenance, including parts lists for operation and 
maintenance manuals specified in Division 1. 

 
C. Shop Drawings:  Include illustrations, dimensions, materials, performance and wiring 

diagrams, and pump curves. 
 
D. Certified Performance Test Reports:  Submit certified report performance test.  Perform 

factory tests to certify that pumps meet the specified requirements for head and capacity, 
and meet or exceed all applicable National Hydraulic Institute standards. 

 
E. Critical Frequency Analyses:  A natural frequency analysis of the head, motor stand, and 

electric motor shall be performed by a licensed Professional Engineer using FEA 
software, for variable frequency driven pumping units. A report shall be provided with 
the submittal showing that the natural frequencies and mode shapes of the pump and 
motor have been considered in the design of the discharge head, and certify that the 
critical frequency is at least 20% above or below the operating range. 

 
F. The equipment to be furnished under this section shall be coordinated with all applicable 

structural and mechanical process drawings, including addenda. 
1. If no changes are required, provide a statement that no changes are required.
2. If changes are required, furnish marked up drawings or statement detailing the 

modifications necessary for the equipment proposed. 
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3. Failure to include all drawings or a statement applicable to the equipment 
specified in this section will result in submittal return without review until a 
complete package is submitted. 

 
G. A copy of this specification section with addenda, with each paragraph check-marked to 

indicate specification compliance or marked and indexed to indicate requested deviations 
and clarifications from the specified requirements. 
1. If deviations and clarifications form the specifications are indicated, therefore 

requested by the Contractor, provide a detailed written justification for each 
deviation and clarification. 

2. Failure to include a copy of the marked-up specification sections and or the 
detailed justifications for any requested deviation or clarification will result in 
submittal return without review until marked up specifications and justifications 
are submitted in a complete package. 

 
1.04 QUALITY ASSURANCE 
 

A. Manufacturer s Qualifications: 
1. Manufacturer shall have a minimum of five (5) years experience producing 

substantially similar equipment to that specified in this Section and shall be able 
to document at least five installations in satisfactory operation for at least five 
years. 

2. The manufacturer shall have the following certifications: ISO 9001. 
 

B. All pump material that will be in contact with the potable water supply shall be approved 
for such use in accordance with NSF/ANSI Standard 61 and Annex G (NSF 372) and 
section 1417 of the US Safe Drinking Water Act (SDWA) of 2014. 

 
1.05 DELIVERY, STORAGE, AND HANDLING 
 

A. Store pumps on site according to pump and motor manufacturer s recommendations.
 
 
PART 2 PRODUCTS 
 
2.01 VERTICAL TURBINE PUMPS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated in the Work include, but are not limited to the 
following: 
1. Xylem 
2. Floway Pump. 

 
B. Pump and Discharge Column Assembly: Open-line shaft, vertical turbine. 
 
C. Pump Bowls: 

1. Close-grained cast iron ASTM A48 class 30. 
2. Free from blowholes, sandholes, and other defects. 
3. Bowl interiors and exteriors shall have a factory-applied NSF certified drinking 

water coating. 
4. Provide stainless steel suction strainers on in-plant pumps. 
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D. Impeller Shaft: 
1. Type 416 stainless steel.  

 
E. Bowl Bearings:  Bismuth Tin Bronze UNS C89835. 
 
F. Impeller Shaft Bearings: 

1. Bronze in top and suction bowls 
2. Cutless rubber in the intermediate bowls. 

 
G. Line Shafting: 

1. Stainless steel in compliance with ASTM A582-88a  grade 416, turned and 
ground. 

2. Line Shaft Bearings: Removable water-lubricated, styrene butadiene rubber.
3. Top Shaft: Removable, with coupling located above stuffing box. 

 
H. Impellers: 

1. Semi-open or closed type 
2. Bronze certified to NSF 61-G/NSF 372 Standards, or 316 stainless steel ASTM 

A744 Grade CF-8M. 
3. Statically and dynamically balanced. 
4. Secured to the shaft with stainless steel taper locks collets. 

 
I. Column Pipe: 

1. ASTM A53 Grade B steel, with uniform interchangeable threaded sections, each 
not to exceed five (5) feet in length for the in-plant pumps.  Provide bearing 
retainers between column sections.  Top and bottom sections of column pipe 
shall not exceed 5 feet in length. 

2. The column section that attaches to the discharge head or motor stand shall be a 
flanged and bolted design.  Additional column shall be threaded pipe. 

3. Column pipe shall be shop coated with 2 coats of epoxy paint, approved by NSF 
for use in a potable water supply. 
 

J. Pump Discharge Heads and Motor Stands: 
1. The fabricated discharge head shall be fabricated of carbon steel using ASTM 

A105 flanges, ASTM A53 Grade B body pipe, and ASTM A36 steel plate.
2. The discharge head shall be capable of containing maximum pressures developed 

by the pump. 
3. Flanges shall be 150# ANSI raised face. 
4. The top of the head shall be machined to accept a standard NEMA base, vertical 

hollow or solid shaft driver. 
5. Discharge head shall be supplied with adequate integral motor stand height to 

accept seal arrangement and adjustable flanged or spacer coupling, if required.
5. Head shall be supplied with removable coupling guards. 
6. A 1/2-inch NPT pressure gauge connection shall be supplied on discharge pipe.
 

K. Pump Shaft Seal: 
1. The pump discharge heads shall be fitted with a packing box that shall be rated 

for 150 PSI. 
2. Shall have a housing, that bolts to the discharge head with an O -ring seal
3. The housing shall have a lower bronze throttle bushing. 
4. A balanced seal shall be mounted on a shaft sleeve. 
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5. Housing seal chamber shall accommodate a single sleeved balanced mechanical 
seal suitable for the maximum pressure developed by the pump (shutoff head) 
and temperature of 60 degrees F maximum. 

6. John Crane 5610 or equal. 
 

L. Include a manufacturer s stainless steel engraved data plate to include bowl number and 
type, design flow and TDH, number of stages, column length, and RPM. 

 
M. Pump discharge head seal water and drain shall be copper tubing piped to nearest drain. 
 

VERTICAL TURBINE PUMP REQUIREMENTS 
 

CHARACTERISTICS High Lift Pumps Backwash Pumps 
Design Flow (GPM) 1,400 1,500 

Design Head (feet) 325 55 
Pump Efficiency (% at Design Pt.) 82 80 
Shut-off Head (feet) 455 93 
Maximum Flow (GPM) 2,075 1,875 
Head at Maximum Flow (feet) 205 39 
Motor  Horsepower 150 30 
 Volts 460 460 
 Phase 3 3 
 Speed (rpm) 1,800 1,800 
Total Column Length (feet)* See Dwgs See Dwgs 
Number of Bowls 4 1 
Column Pipe Diameter (inches) 10 10 
Line Shaft Diameter (inches) 1.5 1 
Discharge Head Diameter (inches) 10 10 

       *From Base Of Discharge Head To Lowest Impeller 
 
2.02 DISCHARGE PRESSURE GAUGES 
 

A. Each individual pump shall be furnished with a pressure gauge with the following 
attributes: 
1. Size: 4 1/2-inch phenolic case. 
2. Threaded phenolic bayonet ring 
3. 316 stainless steel internals 
4. Bottom connection: 1/2-inch NPT stainless steel. 
5. Lens: Laminated safety glass. 
6. Movement: Stainless steel with polished bearing surfaces 
7. Accuracy: +- 1/2% full scale, ANSI Grade A. 
8. Dial: Aluminum, white background with black markings. 
9. Liquid filled with glycerine. 
10. Range: Coordinated with the shut-off head of the respective pump. 
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B. Gage Piping 
1. All piping shall be threaded bronze. 
2. Each gage shall have a bronze isolation ball valve. 

a. WOG: 600 PSI 
b. Seats: Teflon 
c. Ends: Threaded 

 
2.03 MOTORS 
 

A. Vertical Turbine Pumps: 
1. Motors shall be supplied in accordance with the NEMA Premium Efficiency 

standard. 
a. Motors shall meet IP-23 standards for drip-proof WP-1 (weather 

protected) enclosures. 
b. Motors shall have a five (5) year manufacturer s warranty. 
c. Motor shafts shall be: 

i. Hollow shaft for motors up to and including 250 horsepower. 
ii. Solid shaft for motors greater than 250 horsepower. 

2. Motors shall be drip-proof, squirrel-cage induction motor; with a 1.15 service 
factor, Type F insulation, inverter duty. 
a. Inverter duty per NEMA MG1 Part 31 for Variable Torque and suitable 

for a 4:1 minimum turndown.   
b. Compatible with the variable frequency drives to be furnished under 

Division 16.   
c. Furnish a ball or pin type non-reverse ratchet. 

3. Operating Point:  Develop sufficient torque to start the pump full of water and 
accelerate to full speed, and continue to operate without entering the service 
factor. 

4 Bearings:  Two sets of ball bearings. 
a. Upper Set:  Combination radial and thrust type, to carry the thrust load of 

the motor and pump parts imposed during startup and operation.
i. Bearings shall be lubricated in an oil-bath for motor frames 320 

and larger.  Smaller frames shall be grease lubricated. 
5. Coupling:  Mechanical. 
6. Motors 10 horsepower and larger shall be equipped with a thermal device to 

protect the motor from overheating during operation.  The thermal device shall 
be a normally closed contact that shall open in the event of excessive motor heat 
buildup.  Restart will require manual reset at motor starter. 

7. Manufacturers:  U.S. Motors, or equal. 
 
2.04 NOISE 

 
A. Pumps shall be capable of continuous operation without producing noise in excess of 

Hydraulic Institute and OSHA guidelines. 
 
2.05 SPARE PARTS 

 
A. A complete replacement pump shaft seal assembly shall be furnished for pumps

provided.  The spare seal container shall include complete installation instructions.
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PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. Install pump baseplate on a square concrete pad and anchor with four bolts. 
1. Construct concrete base as required to achieve discharge centerline elevation 

indicated on the drawings. 
2. Imbed 1-inch diameter anchor bolts utilizing with pump manufacturer s 

templates. 
3. Shim baseplate and pack with non-shrink grout to insure baseplate is level and 

centered over opening. 
 

3.02 TESTING 
 

A. The equipment supplier shall provide the services of a factory-authorized service 
representative to inspect the equipment prior to installation to assure that the equipment 
has not been damaged in any way, which may nullify the warranty. 
1. The service representative shall furnish to the Owner the results of his inspection. 
2. The service representative shall inspect the installation, supervise pre-start-up 

and final performance tests once the pumps have been installed. 
3. During the tests, observe discharge head, pumping capacity, motor amperage 

draw on each leg, pump vibration, and general performance. 
4. Repair or replace defective equipment and repeat tests until satisfactory results 

are achieved. 
5. Adjust equipment to achieve specified performance requirements. 
6. A detailed signature vibration analysis shall be conducted on the variable 

frequency driven pumps to prove compliance with the vibration limits set forth in 
the latest edition of the Hydraulic Institute. 
a. The Contractor shall take corrective action to ensure full compliance. 

 
3.03 DEMONSTRATION 
 

A. Provide the services of a factory-authorized service representative to train Owner s 
maintenance personnel in proper operation, servicing, and maintenance of equipment.
1. Allow 8 hours for training. 
2. Conduct training at the WTP, after and separate from the start-up tests. 
3. The Owner shall schedule training time. 

 
3.04 WARRANTY 
 

A. The equipment supplier shall warrant its equipment for a period of one (1) year after 
Substantial Completion by the Owner.  The contractor will be responsible for providing 
the pump manufacturer with a specific date associated with startup. 

 
 

END OF SECTION  
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