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SECTION 331415 - SITE WATER DISTRIBUTION PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Ductile-iron pipe and fittings. 

2. Piping joining materials. 

3. Gate valves. 

4. Gate valve accessories and specialties. 

5. Check valves. 

6. Detector check valves. 

7. Corporation valves, curb valves, and meter valves. 

8. Backflow preventers. 

9. Protective enclosures. 

10. Fire hydrants. 

11. Fire department connections. 

B. Related Requirements: 

1. Section 211000 "Water-Based Fire-Suppression Systems." 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Detail precast concrete vault assemblies and indicate dimensions, method of field assembly, and 

components. 

2. Include diagrams for power, signal, and control wiring for alarms. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: For piping and specialties including relation to other services in same area, 

drawn to scale. Show piping and specialty sizes and valves, meter and specialty locations, and elevations. 

B. Field Quality-Control Submittals: 

1. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of product indicated. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport: Prepare piping, valves, meters, backflow prevention devices, and fire hydrants 

according to the following: 

1. Ensure that piping, valves, meters, backflow prevention devices, and fire hydrants are dry and 

internally protected against rust and corrosion. 

2. Protect threaded ends and flange faces against damage. 

3. Set piping, valves, meters, backflow prevention devices, and fire hydrants in best position for 

handling and to prevent rattling. 

B. During Storage: Use precautions for piping, valves, meters, backflow prevention devices, and fire 

hydrants according to the following: 

1. Do not remove end protectors unless necessary for inspection; then reinstall for storage. 

2. Protect from weather. Store indoors and maintain temperature higher than ambient dew point 

temperature. Support off the ground or pavement in watertight enclosures when outdoor storage is 

necessary. 

C. Handling: Use sling to handle products if size requires handling by crane or lift. Rig products to avoid 

damage to exposed parts. Do not use handwheels or stems as lifting or rigging points. 

D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling 

to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture. 

E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural capacity of 

floor when storing inside. 

F. Protect flanges, fittings, and specialties from moisture and dirt. 

1.6 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied by 

Owner or others unless permitted under the following conditions and then only after arranging to provide 

temporary water-distribution service in accordance with requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of service. 

2. Do not proceed with interruption of water-distribution service without Owner's written permission. 

1.7 COORDINATION 

A. Coordinate connection to water main with utility company. 

B. Content includes water-distribution piping and related components outside the building for combined 

domestic water service and fire-suppression water service and terminated 5 ft. from building. Terminate 

water-service piping with appropriate fitting for extension by Divisions 21 and 22. 



 
NC State Fairgrounds Midway Event Center  
NC Department of Agriculture & Consumer Services  

  
Issued: 1/8/2025 

 

 

 

SITE WATER DISTRIBUTION PIPING 

 

 
331415 - 3 

 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with requirements of utility company supplying water. Include tapping of water mains and 

backflow prevention. 

B. Comply with standards of authorities having jurisdiction for domestic water-service piping, including 

materials, installation, testing, and disinfection. 

C. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, 

including materials, hose threads, installation, and testing. 

D. Piping materials to bear label, stamp, or other markings of specified testing agency. 

E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a testing 

agency acceptable to authorities having jurisdiction, and marked for intended location and application. 

F. Comply with ASTM F645 for selection, design, and installation of thermoplastic water piping. 

G. Comply with FM Approvals' "Approval Guide" and/or UL's "Fire Protection Equipment Directory" for 

fire-suppression water-service products. 

H. Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for 

fire-suppression water-service piping. 

I. All piping and appurtenances intended to convey or dispense water for human consumption are to comply 

with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority Having Jurisdiction 

(AHJ), and with NSF 61/NSF 372 or are certified in compliance with NSF 61/NSF 372 by an ANSI-

accredited third-party certification body, that the weighted average lead content at wetted surfaces is less 

than or equal to 0.25 percent. 

2.2 PIPING MATERIALS 

A. Comply with requirements in "Piping Applications" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and service sizes. 

B. Potable-water piping and components comply with NSF 14, NSF 61, and NSF 372. Include marking 

"NSF-pw" on piping. 

2.3 DUCTILE-IRON PIPE AND FITTINGS 

A. Mechanical-Joint, Ductile-Iron Pipe: 

1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless grooved or flanged 

ends are indicated. 

2. AWWA C104/A21.4 cement mortar-lined. 

B. Mechanical-Joint, Ductile-Iron Fittings: 

1. AWWA C110, ductile- or gray-iron standard pattern or AWWA C153/A21.53, ductile-iron 
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compact pattern. 

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, 

and steel bolts. 

3. AWWA C104/A21.4 cement mortar-lined. 

C. Push-on-Joint, Ductile-Iron Pipe: 

1. AWWA C151/A21.51, with push-on-joint bell and plain spigot end unless grooved or flanged 

ends are indicated. 

2. AWWA C104/A21.4 cement mortar-lined. 

D. Push-on-Joint, Ductile-Iron Fittings: 

1. AWWA C110, ductile- or gray-iron standard pattern or AWWA C153/A21.53, ductile-iron 

compact pattern. 

2. Gaskets: AWWA C111/A21.11, rubber. 

3. AWWA C104/A21.4 cement mortar-lined. 

E. Flanges: ASME 16.1, Class 125, cast iron. 

2.4 PIPING JOINING MATERIALS 

A. Gaskets for Ferrous Piping and Copper-Alloy Tubing: ASME B16.21, asbestos free. 

2.5 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, adjustable 

extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom 

section with base that fits over valve and with a barrel approximately 5 inches in diameter. 

1. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to operate deepest 

buried valve, and socket matching valve operating nut. 

B. Indicator Posts: UL 789, FM Global approved, vertical-type, cast-iron body with operating wrench, 

extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve. 

2.6 DETECTOR CHECK VALVES 

A. Description: Include threaded bypass taps in inlet and outlet for bypass meter connection. Set valve to 

allow minimal water flow through bypass meter when major water flow is required. 

1. Standards: UL listed and FM Global approved. 

2. Pressure Rating: 175 psig. 

B. Water Meter: AWWA C700, disc type, at least one-fourth size of detector check valve. Include meter, 

bypass piping, gate valves, check valve, and connections to detector check valve. 

2.7 PROTECTIVE ENCLOSURES 

A. Enclosure Bases: 4-inch- minimum thickness precast concrete, of dimensions required to extend at least 

6 inches beyond edges of enclosure housings. Include openings for piping. 
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2.8 ALARM DEVICES 

A. Alarm Devices: UL 753 and FM Global approved, of types and sizes to mate and match piping and 

equipment. 

B. Water-Flow Indicators: Vane-type water-flow detector, rated for 250 psig working pressure; designed 

for horizontal or vertical installation; with 2 SPDT circuit switches to provide isolated alarm and auxiliary 

contacts, 7 A, 125 V ac and 0.25 A, 24 V dc; complete with factory-set, field-adjustable retard element to 

prevent false signals and tamperproof cover that sends signal when cover is removed. 

C. Supervisory Switches: SPDT; designed to signal valve in other than fully open position. 

D. Pressure Switches: SPDT; designed to signal increase in pressure. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Comply with excavating, trenching, and backfilling requirements in Section 312000 "Earth Moving." 

3.2 PIPING APPLICATIONS 

A. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may 

be used unless otherwise indicated. 

B. Do not use flanges or unions for underground piping. 

C. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, 

on aboveground piping and piping in vaults. 

D. Underground water-service piping NPS 4 to NPS 8 to be the following: 

1. Ductile-iron, mechanical-joint pipe; ductile-iron, mechanical-joint fittings; and mechanical joints. 

E. Aboveground water-service piping NPS 4 to NPS 8 to be any of the following: 

1. Ductile-iron, grooved-end pipe; ductile-iron, grooved-end appurtenances; and grooved joints. 

F. Underground fire-service-main piping NPS 4 to NPS 12 to be the following: 

1. Ductile-iron, mechanical-joint pipe; ductile-iron, mechanical-joint fittings; and mechanical joints. 

G. Aboveground fire-service-main piping NPS 4 to NPS 12 to be ductile-iron, grooved-end pipe; ductile-

iron-pipe appurtenances; and grooved joints. 

H. Underground Combined Water-Service and Fire-Service-Main Piping NPS 6 to NPS 12 to be the 

following: 

1. Ductile-iron, mechanical-joint pipe; ductile-iron, mechanical-joint fittings; and mechanical joints. 
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3.3 VALVE APPLICATIONS 

A. General Application: Use mechanical-joint-end valves for NPS 3 and larger underground installation. 

Use threaded- or flanged-end valves for installation in vaults. Use UL/FM Global, nonrising-stem gate 

valves for installation with indicator posts. Use corporation valves and curb valves with ends compatible 

with piping, for NPS 2 and smaller installation. 

B. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following 

requirements apply: 

1. Underground Valves, NPS 3 (DN 80) and Larger: AWWA, cast-iron, nonrising-stem, resilient-

seated gate valves with valve box. 

2. Underground Valves, NPS 4 (DN 100) and Larger, for Indicator Posts: UL/FM Global, cast-iron, 

nonrising-stem gate valves with indicator post. 

3. Use the following for valves in vaults and aboveground: 

a. Gate Valves, NPS 3 (DN 80) and Larger: AWWA, cast iron, OS&Y rising stem, resilient 

seated. 

b. Check Valves: AWWA C508, swing type. 

4. Detector Check Valves: Use for water-service piping in vaults and aboveground to detect 

unauthorized use of water. 

3.4 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Comply with Section 330500 "Common Work Results for Utilities" for piping-system common 

requirements. 

B. Provide a continuous bare copper or aluminum tracer wire not less than 0.10 inch in diameter in 

sufficient length over each separate run of nonmetallic pipe. 

3.5 INSTALLATION OF PIPING 

A. Water-Main Connection: 

1. Tap water main in accordance with requirements of water utility company and of size and in 

location indicated. 

B. Make connections larger than NPS 2 with tapping machine according to the following: 

1. Install tapping sleeve and tapping valve in accordance with MSS SP-60. 

2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve. 

3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main. Remove tapping 

machine and connect water-service piping. 

4. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with stem pointing 

up and with valve box. 

C. Install ductile-iron, water-service piping in accordance with AWWA C600 and AWWA M41. 

D. Bury piping with depth of cover over top at least 30 inches, with top at least 12 inches below level of 

maximum frost penetration, and according to the following: 

1. Under Driveways: With at least 36 inches of cover over top. 
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E. Extend water-service and fire-suppression water-service piping and connect to water-supply source and 

building and fire-suppression piping systems at outside face of building wall in locations and pipe sizes 

indicated. 

1. Terminate water-service and fire-suppression water-service piping at building wall until building 

water-piping and fire-suppression piping systems are installed. Terminate piping with caps, plugs, 

or flanges as required for piping material. Make connections to building water-piping and fire-

suppression piping systems when those systems are installed. 

F. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for 

sleeve seals specified in Section 210500 "Common Work Results for Fire Suppression" and Section 

220500 "Common Work Results for Plumbing." 

G. Install underground piping with restrained joints at horizontal and vertical changes in direction. Use 

restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports. 

H. Comply with Section 211000 "Water-Based Fire-Suppression Systems" for fire-suppression-water piping 

inside the building. 

I. Comply with Section 221116 "Domestic Water Piping" for potable-water piping inside the building. 

3.6 JOINT CONSTRUCTION 

A. Make pipe joints according to the following: 

1. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping: AWWA C600 and AWWA M41. 

2. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194. 

3. Ductile-Iron Piping, Grooved Joints: Cut-groove pipe. Assemble joints with grooved-end, ductile-

iron-piping couplings, gaskets, lubricant, and bolts in accordance with coupling manufacturer's 

written instructions. 

3.7 INSTALLATION OF ANCHORAGE 

A. Anchorage: Install water-distribution piping with restrained joints. Anchorages and restrained-joint types 

that may be used include the following: 

1. Concrete thrust blocks. 

2. Locking mechanical joints. 

3. Set-screw mechanical retainer glands. 

4. Bolted flanged joints. 

5. Heat-fused joints. 

6. Pipe clamps and tie rods. 

7. <Insert devices>. 

B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches. Include 

anchorages for the following piping systems: 

1. Gasketed-Joint, Ductile-Iron, Water-Service Piping: In accordance with AWWA C600. 

2. Gasketed-Joint, PVC Water-Service Piping: In accordance with AWWA M23. 

3. Bonded-Joint Fiberglass, Water-Service Piping: In accordance with AWWA M45. 

4. Fire-Service-Main Piping: In accordance with NFPA 24. 

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous 
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anchorage devices. 

3.8 INSTALLATION OF VALVES 

A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground valve 

with stem pointing up and with valve box. 

B. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44. 

C. UL-Listed or FM Global-Approved Gate Valves: Comply with NFPA 24. Install each underground valve 

and valves in vaults with stem pointing up and with vertical cast-iron indicator post. 

D. UL-Listed or FM Global-Approved Valves Other Than Gate Valves: Comply with NFPA 24. 

E. Corporation Valves and Curb Valves: Install each underground curb valve with head pointed up and with 

service box. 

3.9 INSTALLATION OF PROTECTIVE ENCLOSURES 

A. Install concrete base level and with top approximately 2 inches above grade. 

B. Install protective enclosure over valves and equipment. 

C. Anchor protective enclosure to concrete base. 

3.10 INSTALLATION OF FIRE HYDRANTS 

A. Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust 

blocks, and support in upright position. 

B. AWWA Fire Hydrants: Comply with AWWA M17. 

C. UL/FM Global Fire Hydrants: Comply with NFPA 24. 

3.11 CONNECTIONS 

A. Connect water-distribution piping to utility water main. Use tapping sleeve and tapping valve. 

B. Connect water-distribution piping to interior domestic water and fire-suppression piping. 

3.12 FIELD QUALITY CONTROL 

A. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have 

hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to stabilize system. Use 

only potable water. 

B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours. 
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1. Increase pressure in 50 psig increments and inspect each joint between increments. Hold at test 

pressure for one hour; decrease to 0 psig. Slowly increase again to test pressure and hold for one 

more hour. Maximum allowable leakage is 2 quarts per hour per 100 joints. Remake leaking 

joints with new materials and repeat test until leakage is within allowed limits. 

C. Prepare reports of testing activities. 

3.13 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench for underground 

water-distribution piping. Locate below finished grade, directly over piping. Underground warning tapes 

are specified in Section 312000 "Earth Moving." 

3.14 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new water-distribution piping systems and parts of existing systems that have been altered, 

extended, or repaired before use. 

2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method 

is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for 

flushing of piping. Flush piping system with clean, potable water until dirty water does not appear 

at points of outlet. 

3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method 

is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or 

do as follows: 

a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of 

chlorine; isolate and allow to stand for 24 hours. 

b. Drain system or part of system of previous solution and refill with water/chlorine solution 

containing at least 200 ppm of chlorine; isolate and allow to stand for three hours. 

c. After standing time, flush system with clean, potable water until no chlorine remains in 

water coming from system. 

d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedure 

if biological examination shows evidence of contamination. 

B. Prepare reports of purging and disinfecting activities. 

END OF SECTION 331415 




