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SECTION 15110 
 

VALVES AND APPURTENANCES 
 
 
PART 1 GENERAL 
 
1.01 DESCRIPTION 
 

A. Work included: Provide valves and appurtenances as required by the Contract 
Documents. 

 
B. The items of this Section include but are not necessarily limited to: 

1. Check Valves 
2. Ball Valves 
3. Butterfly Valves 
4. Valve Operators 
5. Hydraulically Operated Surge Anticipator/Pressure Relief Valves 
6. Hydraulically Operated Backpressure Sustaining Valves 
7. Pressure Reducing Valves 
8. Air and Combination Air/Vacuum Valves 
9. Duck Bill Check Valves 
10. Solenoid Valves 
11. Needle Valves 
12. Sampling Ports 
13. Flap Valves 
 

C. Work Not Included: 
1. Valves on plumbing systems as shown on the Plumbing Drawings and specified 

under Section 15400, Plumbing. 
2. Valves on HVAC systems as shown on the HVAC Drawings and specified under 

Section 15500, HVAC. 
3. Direct burial valves which are specified in Section 02640, Valves and 

Appurtenances. 
4. Valves on the MIEX System, as specified in Section 11610, Magnetic Ion-

Exchange Treatment System.  
 

1.02 RELATED WORK 
 

A. Documents affecting 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 11209 PFAS Removal Treatment System  
2. Section 11240 Horizontal GreensandPlus Filters 
3. Section 11423 Chemical Feed Equipment 
4. Section 15075 Mechanical Identification 
5. Section 15100 Ductile Iron Pipe, Fittings and Appurtenances 
6. Section 15101 Grooved Piping System 
7. Section 15102 Copper Pipe, Fittings and Appurtenances 
8. Section 15104 Plastic Pipe and Fittings 
9.  Section 15106 Stainless Steel Pipe and Fittings Two and One Half Inches and 

Smaller 
10. Section 15107 Stainless Steel Pipe and Fittings Three-Inches and Larger
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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. All of the types of valves and appurtenances shall be products of established firms who 

are experienced in the manufacture of the particular item to be furnished. 
1. All valves and their appurtenances shall be of domestic manufacture. 
 

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. 

compliance with the specified requirements. 
 
1.05 PRODUCT HANDLING 
 

A. Handle in accordance with manufacturer's instructions. 
 
 
PART 2 PRODUCTS 
 
2.01 MATERIALS AND EQUIPMENT 
 

A. General: 
1. All valves and appurtenances shall be of the size shown on the Drawings and as 

far as possible all equipment of the same type shall be from one manufacturer.
2. All valves and appurtenances shall have the name of the manufacturer, flow 

directional arrows and the working pressure for which they are designed, cast in 
raised letters upon some appropriate part of the valve body. 

3. All valves shall open right (clockwise). Operators shall have arrows cast thereon 
to indicate direction of rotation to operate the valve. 

4. All iron valves shall have: 
a. An exterior coating of red oxide primer FDA approved for potable water 

use. 
b. An interior coating of an NSF/ANSI 61 certified fusion bonded epoxy.

i. The interior of valves with seats that are bonded to the valve 
body, with the exception of disc edge, rubber seat and finished 
portions, shall be evenly coated with an NSF 61 approved 2-part 
liquid epoxy. Minimum dry film thickness shall be 8 Mils.

c. All submerged valves shall have all wetted interior and exterior iron 
surfaces coated with an NSF 61 epoxy coating as specified above.

 
2.02 CHECK VALVES/FOOT VALVES 
 

A. Check Valves (Silent Check)/Foot Valves: 
1. Body:  Cast iron with flanged ends conforming to ANSI Class 125.
2. Seat:  Bronze, 
3. Plug:  Bronze, 
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4. Bushing Bronze, 
5. Spring:  Stainless Steel, 
6. Globe style, 
7. Drip tight seating at 150 psi. 
8. Foot valve strainer shall be T302 stainless steel. 

 
B. Check Valves (2 Inch and Smaller): 

1. Bronze construction, 
2. Disc. seat: Teflon, 
3.  
4. Horizontal swing, 
5. WOG rating: 200 psi. 

 
C. Check Valves (PVC/CPVC Piping): 

1. PVC/CPVC check valves shall be NIBCO as the Owner has standardized on this 
 

2. Ball Type: 
a. Type 1, Grade 1 PVC (cell classification 12454-B) or Type IV, Grade 1 

CPVC (cell classification 23447-B), conforming to ASTM D1784.
b.  
c. Socket or flanged ends as required. 
d. Rated for 150 psi working pressure at 75 degrees F. 

3. Swing Check Type: 
a. Heavy-duty PVC/CPVC construction. 
b. EPDM seals. 
c. Dual drain plugs. 
d. Built-in O-ring flange seals 
e. Furnish PVC counterweight 

 4.  NIBCO Check Valves 
relates to BABA compliance defined in Specification Section 00820G. Due to 
specific equipment requirements, a BABA waiver through the USEPA will be 
applied for by the Owner, and the contractor shall obtain standard equipment as 
included herein.  

ce defined in Specification Section 00820G. Due to specific equipment requirements, a BABA 
waiver through the USEPA will be applied for by the Owner, and the contractor 
shall obtain standard equipment as included herein.  

 
2.03 BALL VALVES 
 

A. Ball Valves (2-inches and Smaller): 
1. Metallic Piping (does not include stainless steel): 

a. Two-piece bronze body, 
b. WOG pressure rating: 600 psi, 
c. Teflon seats and seals, 
d. Full port design, 
e. Adjustable packing gland, 
f. Screwed or soldered ends. 

2. Stainless Piping: 
a. All 316L stainless steel construction, 
b.  
c. Swing-out design, 
d. Full port design, 
e. Joint: As required, 
f. Locking stainless steel handle. 
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B. Plastic Piping: 

1. PVC Type 1, Grade 1, or CPVC Type IV, Grade 1. 
2. Comply with ASTM D1784 
3.  
4. Teflon seats and EPDM packing. 
5. Socket or flanged ends, as required. 
6. Working pressure 150 psi at 75 degrees F. 
7. PVC/CPVC ball valves shall be NIBCO as the Owner has standardized on this 

 
8. NIBCO Check Valves 

relates to BABA compliance defined in Specification Section 00820G. Due to 
specific equipment requirements, a BABA waiver through the USEPA will be 
applied for by the Owner, and the contractor shall obtain standard equipment as 
included herein.  

 
2.04 BUTTERFLY VALVES 
 

A. Butterfly Valves (ductile iron piping): 
1. Comply with ANSI/AWWA C504. 
2. Flanges conform to ANSI B16.1, Class 125 cast iron flange.  
3. Cast iron body in compliance with ASTM A126, Class B. 
4. Cast iron waterway surfaces shall be NSF 61 epoxy coated at the factory, 

minimum 8 mils DFT. 
5. Shaft:  Type 304 stainless steel in compliance with Table 3 of AWWA C504
6. Shaft seals: . 
7. Bearings:  Permanently self-lubricated sleeve type. 
8. Disc: 

a. Ductile iron meeting the requirements of ASTM A536, or 
b. Cast iron meeting the requirements of ASTM A126, Class B. 
c. 

stainless steel. 
d. Iron discs shall have a Type 316 stainless steel edge. 

e. Seat:  BUNA-N. 
f. Zero leakage at a pressure differential of 150 psi. 
g. Operator: 

a. Hand wheel actuator of the geared type with enclosed and sealed 
housing. 

b.  
c. Holds the valve in any intermediate position between full open and fully 

closed without creeping or fluttering. 
d. Motor-operators shall be furnished on valves where required. 

 
B. Butterfly Valves (PVC piping): 

1. Constructed from PVC Type 1 Cell Classification 12454 or CPVC Type IV Cell 
Classification 23447. 

2. Bolt hole patterns shall conform to ANSI B16.5, Class 150. 
3. Shaft:  Type 316 stainless steel. 
4. Shaft Seals:  EPDM O-rings 
3. Disk:  PVC 
4. Seat:  EPDM 
5. Zero leakage at a pressure differential of 150 psi. 
6. Operators: 
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a. Lever operators shall be furnished on all valves 8-inch in diameter and 
smaller. 

b. Handwheel operators shall be furnished on all valves 10-inch and larger.
1. Actuator shall be worm gear type with high impact 

polypropylene handwheel. 
2.  
3. Holds the valve in any intermediate position between full open 

and fully closed without creeping or fluttering. 
c. Motor-operators shall be furnished on valves where required. 

 
C. Butterfly Valves  Air Scour Service: 

1. Manufacturers: 
a.  DeZurik, or equal. 

2. Provide valves rated for 250-degree F continuous operation and 300 degree F 
intermittent operation. 

3. Body: 
a.  Wafer-lug type with full-lug body, drilled and tapped for mounting bolts 

design. 
b.  Material:  
c.  Type 316 stainless steel 
d.  Provide to mate with 125-lb. ANSI B16.1 flanges. 
e.  Wafer-lug type with full-lug body, drilled and tapped for mounting bolts.

4. Seat:  Dovetail, EPDM, installed in the body with elastomer formed continuously 
over the ends to provide seal with mating pipe flanges. 

5. Disk:  Air profile design, aluminum bronze ASTM B148 Alloy 952 or Type 316 
stainless steel.   
a. Provide bubble-tight shut off at 25 psi working air pressure. 

6. Stem: One-piece of Type 316 stainless steel with bronze or Teflon bushings and 
EPDM or Buna-N O rings or self-adjusting packing. 
a.  Disc stem connection: 

i. 12-inch and smaller:  Type 316 stainless steel torque plug. 
ii. 14-inch and larger:  Type 316 stainless steel disc screws.

7. Valve Operators:  
a.  Manually operated valves 12-inch and smaller provide lever-type with 

10-position lock plate and valve position indicator. 
b.  Manually operated valves 14-inch and larger provide geared-type 

permanently lubricated, totally enclosed operator with stops to prevent 
over-travel, and with valve position indicator and hand wheel or chain 
wheel as specified herein. 

c.  Electric motor actuators: Provide as specified herein. 
 

2.05 VALVE OPERATORS 
 

A. Manual Operators: Shall be as specified with the valve with the following exceptions:
1. Chainwheel operators shall be provided for valves whose centerline is higher 

than 6 feet above the finished floor, unless otherwise indicated on the drawings 
or directed by the Engineer. 

 
B. Electric Motor Operators: 

1. The entire actuator shall be watertight according to NEMA-4 Standard. The 
terminal compartment and limit switch compartment covers will be fastened to 
the actuator housing with captured stainless-steel bolts. 
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2. The motor will stroke in sixty sections, shall be specifically designed for actuator 
service and be characterized by high starting torque, low stall torque and low 
inertia. 
a. The motor shall be of the induction type, totally enclosed and non-

ventilated.  
b. The motor shall be capable of operating in any position and shall be 

properly sealed from the gear case to allow removal of the motor without 
loss of lubricant. 

c. The motor shall operate from 120 VAC, 1 phase input source. 
3. Torque switches shall be provided to de-energize the motor circuit if the valve 

encounters an obstruction during travel.  
a. Each actuator shall have independent open direction and close direction 

torque switches. 
4. Travel limit switches shall be provided to de-energize the motor control circuit 

when the actuator reaches the limits of travel in the open and closed directions. 
a. The limit switch drive shall be a mechanical design and of the stacked 

counter gear type, easily set with a screwdriver.  
b. The standard configuration will be two counter gear rotors with limit 

switches consisting of two (2) normally closed and (2) normally open 
contacts per rotor.  

c. Limit switches shall have silver contacts and be completely enclosed in 
their own NEMA-4 case. 

5. The actuator shall incorporate a space heater in the limit switch compartment to 
aid in the prevention of damage to the switches and motor resulting from 
condensation. 

6. The electrical terminals are to be housed in a compartment that is isolated from 
the torque/limit switch compartment.  
a. Terminals shall be of the plug and socket design which simultaneously 

disconnects the motor and control wiring when the terminal compartment 
cover is removed. 

7. All power gearing shall be made of hardened steel or bronze and operate in a 
grease lubricant.  
a. Output drive gearing will be of the worm shaft/gear configuration with 

the worm gear constructed of bronze. 
8. The actuator shall be furnished with a mechanical dial indicator to show 

continuous valve position. 
9. A handwheel shall be permanently attached to the actuator for manual operation. 

aa..  The handwheel shall not rotate during motor operation and a declutching 
mechanism shall be provided for manual operation.   

10. Open/close actuators shall be furnished with an integral control package which 
connects to the actuator by means of plug and socket terminals.  
a. The control enclosure will be provided in accordance with NEMA-4 

standards.  
b. Motor controls shall include mechanical reversing contactors.  
c. All models shall include Open/Stop/Close control, Local/Off/Remote 

selector switches and Open/Close lights. 
11. Modulating valve actuator control enclosure shall be constructed in accordance 

with NEMA-4 standards.  
a. Motor controls shall include mechanical reversing contractors. 
b. All models shall include Open/Stop/Close control, Local/Off/Remote 

selector switches, Open/Close lights and a positioner board to: 
i. Accept a 4-20mA DC control signal.  
ii. Output a 4-20mA signal proportional to valve position.
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12. Provide remote push button stations for valves with control stations at an 
elevation greater than 7 feet above the finished floor. 

 
2.06 HYDRAULICALLY-OPERATED CONTROL VALVES 
 

A. Main Valve.  The main valve shall be a hydraulically operated, diaphragm-actuated, globe 
pattern valve, Hytrol Model 100 as manufactured by Cla-Val Co., Newport Beach, CA, or 
approved equal. 
1. The valve body and cover shall be ductile iron (ASTM A-536). 
2. End connections shall be 125-pound ANSI drilled flanges. 
3. Resilient, synthetic rubber disk and removable single stainless-steel seat. 
4. Designed to facilitate repairs internally without removing the valve from the line. 
5. Valve shall be hydrostatically tested at a minimum of two times the rated service 

pressure. 
6. Diaphragm assembly: 

a. Stainless steel valve stem shall be fully guided at both ends by a bronze 
bearing in the valve cover, and an integral bearing in the valve seat.

b. Diaphragm shall consist of nylon fabric bonded with synthetic rubber and 
shall be used as a seating surface.   

c. Packing glands and/or stuffing boxes are not permitted. 
d. There shall be no pistons operating the valve or pilot controls. 

 
B. Pilot Valves: 

1. The pilot valve shall be easily accessible and shall be removable from the main 
valve under pressure. 

2. Pilot Control  Bronze 
3. Trim   Stainless steel 
4. Rubber   Buna-N 
5. Tubing and Fittings Copper and Bronze 

 
C. Surge Anticipator/Pressure Relief Valves: 

1. The surge anticipator/pressure relief valve shall open at an adjustable rate on the 
initial low-pressure wave in anticipation of the returning high pressure surge, as 
well as act as a conventional pressure relief valve.  The valve shall close slowly to 
prevent subsequent surges.  The valve shall be an angle-body Model 52-03 as 
manufactured by Cla-Val Co., Newport Beach, CA, or approved equal. 

 
D. Backpressure Sustaining Valves: 

1. The backpressure sustaining valve shall be of the reduced cavitation design and 
shall automatically maintain a constant upstream pressure within close limits via a 
pilot control system, opening fast to maintain steady upstream line pressure, but 
closing gradually to prevent surges.  The valve shall be a Model 650-01 as 
manufactured by Cla-Val Co., Newport Beach, CA, or approved equal. 
a. Valve shall be furnished with check feature to close valve on a pressure 

reversal to prevent return flow. 
b.  reduced port set to maintain a back pressure of 15 

psi, with continuous flows ranging from 700 to 1,400 gpm. 
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2.07 PRESSURE REDUCING VALVES (2-1/2 INCH AND SMALLER) 
 

A. Pressure reducing  
1. Body:  Bronze 
2. Strainer: Stainless Steel 
3. Seat disc: EPDM  
4. Diaphragm: EPDM  
5. Reduced outlet pressure = 50 psi or less 

 
2.08 AIR AND COMBINATION AIR/VACUUM RELIEF VALVES 
 

A. The relief valves shall be the equal of APCO Valve and Primer Corporation models 
indicated below for the various usages. 

 
B. Air Release Valves (Model #50): 

1. Size:  1/2-inch 
2. Body:  Cast iron  
3. Stem:  Stainless Steel 
4. Float:  Stainless Steel 
5. Seat:  Buna-N 

 
C. Combination Air and Vacuum Valves: 

1. Size:  To accommodate turbine pump capacity: 
2. Body:  Cast iron  
3. Baffle:  Delrin 
4. Float:  Stainless Steel 
5. Seat:  Buna-N 
6. Diffuser Brass 
 

D. Provide double acting throttling device on combination air and vacuum valves installed 
on vertical turbine pumps, which allows throttling of air out of the valve, full air flow 
back in to prevent vacuum and water column separation in the pump. 
1. Housing:   Malleable iron 
2. Adj. screw and nut  Stainless steel 
3. Spring    Stainless steel 
4. Plug    Teflon 

 
2.09 DUCK BILL CHECK VALVES 
 

A. Chemical Service: 
1. Provide duck bill type check valve of compatible material for the following 

chemicals for chemical bulk tank overflows: 
a. 10 to 15 percent sodium hypochlorite 
b. 25 percent sodium hydroxide 
c. 25 percent hydrofluorosilicic acid 
d. Blended phosphate 

2. Provide slip-on type valve with Type 316 stainless steel clamps or other suitable 
material clamps for chemicals that are not compatible with stainless steel.

 
B. Process Drains: 

a. Material: EPDM 
1) Provide flanged or slip-on type valve with Type 316 stainless steel 

clamps as indicated. 
2) Provide inline type with flanged connection or insertable as indicated. 
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2.10 SOLENOID VALVES: 
 
A. Valves shall be direct acting packless two-way solenoid valves for water service.

1. Normally closed, unless otherwise indicated 
2. Operation with 120-volt, 60 Hertz power 
3. Continuous duty Class A insulation and NEMA 4X enclosure. 
4. Valve body: 

a. Forged brass 
b. Minimum 250 psi working pressure 
c. NPT connections 
d. Buna-N seat 
e. Wetted parts stainless steel. 

5. Operate satisfactorily in any position. 
 

2.11 NEEDLE VALVES 
 

A. Needle Valves (1 inch and smaller) 
1. All 316 stainless steel construction 
2. Regulating stem:  316 stainless steel 
3. PTFE packing. 

 
2.12 SAMPLING PORTS 
 

A. Sampling ports shall be smooth-nosed wall-type faucets, Elkay Model No. LK69CP or 
equal. 
1. Material Brass 
2. Valve type Brass stem assembly 
3. Connection 1/2  

 
2.13 FLAP VALVES: 

 
A. Type: 

1. Hinged, single flap type designed to close tight whenever downstream pressure 
exceeds upstream pressure. 
 

B. Materials: 
1. Body and Flap:   Cast iron, ASTM A126-B. 
2. Seat:    Bronze, ASTM B21-CA464 or B133- 

    CA110 or neoprene. 
3. Hinge Arms:   Bronze, ASTM B584-CA865. 
4. Hinge Pins:   Designed in double shear, silicon bronze

ASTM B98-CA655 or Type 316 stainless
steel. 
 

C. Fabrication: 
1. Flap:  Spherical dished design, size to withstand maximum operating loads.
2. Hinge Arm:  Provide two pivot points.  Provide an adjustable lower pivot with 

limited rotation and a threaded upper hinge post to adjust flap valve sensitivity. 
3. Provide a lubrication fitting for each pivot. 
4. Provide double nut connections, cotter pins are not acceptable. 
5. Ends:  125 lb. ANSI standard drilling. 
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D. Gravity Flow Flap Valves: 
1. Provide bronze seats pneumatically impacted into dove-tail grooves machined to 

a 63 micro-inch finish. 
 

E. Pumped Flow Flap Valves: 
1. Resilient Seat:  Neoprene or Buna-N, bonded in a groove machined in the body 

to provide contact surface for the seat machined in the flap. 
2. Provide a steel leaf-spring. 

a. Provide spring attached to body and extend over the flap to provide a 
safety limit of travel. 

b. Provide a neoprene or Buna-N pad on the spring contact area. 
 

F. Wall Thimbles: 
1. Material:  Cast Iron, ASTM A126. 
2. One piece construction, of section to withstand all operational and installation 

stresses. 
3. Provide a water stop cast around the periphery of the thimble. 
4. Provide a machined front flange and provide tapped holes for the flap valve 

attaching studs. 
5. Provide a permanent gasket of uniform thickness or mastic between the flap 

valve and the wall thimble. 
 
 
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. 

 
3.02 COORDINATION 
 

A. Coordinate the work of this Section with equipment suppliers, that the piping system 
shall be connected to, to ensure that all dimensions and elevations are compatible.

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

 
3.03 VALVE INSTALLATION 
 

A. The valves and appurtenances shall be installed at the locations shown on the Drawings.
1. Valve operators shall be easily accessible and rigidly supported. 
2. After installation check valve operation. Valve shall operate smoothly through its 

entire operating range. 
3. Valve tags shall be installed on all valves with designations specifically labeled 

on the process or instrumentation drawings. 
 
B. Swing and flapper-type check valves shall be installed horizontally, or vertically if 

direction of normal flow is upwards. 
 
C. Air release valve assemblies shall be equipped with a line size ball valve for isolation. 

1. A copper drain line shall extend from the top of all air release valves to within 2 
inches above a floor drain or drain channel. 
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2. A ½-inch air release valve shall be installed on all high points of the process 
piping system where air can accumulate, whether or not indicated on the 
drawings, and as approved or directed by the Engineer.  Air release valves are not 
required where other provisions for releasing air are indicated on the drawings.

 
D. Solenoid valves shall be installed with unions on both sides of the valve to facilitate 

removal. 
1. A line size ball valve shall be installed upstream of the union if necessary to 

facilitate solenoid valve removal without affecting water feed to branches off the 
common feed line. 

 
 

END OF SECTION 
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