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SECTION 221113 - FACILITY WATER DISTRIBUTION PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes water-distribution piping and related components outside the building for 

water service. 

B. Utility-furnished products include water meters that will be furnished to the site, ready for 

installation. 

1.2 INFORMATIONAL SUBMITTALS 

A. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with requirements of utility company supplying water. Include tapping of water 

mains and backflow prevention. 

2. Comply with standards of authorities having jurisdiction for potable-water-service piping, 

including materials, installation, testing, and disinfection. 

3. Comply with standards of authorities having jurisdiction for fire-suppression water-

service piping, including materials, hose threads, installation, and testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping. 

D. NSF Compliance: 

1. Comply with NSF 14 for plastic potable-water-service piping. 

2. Comply with NSF 61 Annex G for materials for water-service piping and specialties for 

domestic water. 

1.4 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service: Do not proceed with interruption of water-

distribution service without Construction Manager's or Owner's written permission. 

1.5 COORDINATION 

A. Coordinate connection to water main with utility company. 
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PART 2 - PRODUCTS 

2.1 PIPE AND FITTINGS 

A. Soft Copper Tube:  ASTM B 88, Type K, water tube, annealed temper. 

1. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, 

wrought-copper, solder-joint pressure type. Furnish only wrought-copper fittings if 

indicated. 

B. Hard Copper Tube:  ASTM B 88, Type L, water tube, drawn temper. 

1. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, 

wrought-copper, solder-joint pressure type. Furnish only wrought-copper fittings if 

indicated. 

C. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot 

end unless grooved or flanged ends are indicated. 

1. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard 

pattern or AWWA C153, ductile-iron compact pattern. 

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

and steel bolts. 

D. PEX Piping: ASTM F 877, SDR 9 tubing. 

1. Fittings for PEX Tube: ASTM F 1807, metal-insert type with copper or stainless-steel 

crimp rings and matching PEX tube dimensions. 

E. PE, Pipe: ASTM F 714, AWWA C906, or equivalent for PE water pipe; FMG approved, with 

minimum thickness equivalent to FMG Class 150. 

1. Molded PE Fittings: ASTM D 3350, PE resin, socket- or butt-fusion type, made to match 

PE pipe dimensions and class. 

F. PVC, AWWA Pipe: AWWA C900, Class 150, with bell end with gasket, and with spigot end. 

1. Comply with UL 1285 for fire-service mains if indicated. 

2. PVC Fabricated Fittings: AWWA C900, Class 150, with bell-and-spigot or double-bell 

ends. Include elastomeric gasket in each bell. 

3. PVC Molded Fittings: AWWA C907, Class 150, with bell-and-spigot or double-bell 

ends. Include elastomeric gasket in each bell. 

4. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard 

pattern or AWWA C153, ductile-iron compact pattern. 

a. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber 

gaskets, and steel bolts. 

2.2 JOINING MATERIALS 

A. Brazing Filler Metals: AWS A5.8, BCuP Series. 
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B. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer. 

C. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system 

manufacturer, unless otherwise indicated. 

2.3 PIPING SPECIALTIES 

A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least 

equal to and ends compatible with, piping to be joined. 

B. Tubular-Sleeve Pipe Couplings: 

1. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center 

sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes as piping to be 

joined. 

a. Standard: AWWA C219. 

2.4 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Ames Fire & Waterworks. 

b. Conbraco Industries, Inc. 

c. FEBCO. 

d. Flowmatic Corporation. 

e. Watts; a Watts Water Technologies company. 

f. Wilkins. 

g. Zurn Industries, LLC. 

2. Standard:  ASSE 1013.Operation: Continuous-pressure applications. 

3. Pressure Loss:  12 psig maximum, through middle 1/3 of flow range. 

4. Size: As shown on drawings 

5. Body: Bronze for NPS 2 and smaller 

6. End Connections: Threaded  

7. Configuration: Designed for vertical inlet, horizontal center section, and vertical outlet 

flow. 

8. Accessories: 

a. Valves: Ball type with threaded ends on inlet and outlet of NPS 2 and smaller;  

b. Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection. 
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PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Section 312000 "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. General: Use pipe, fittings, and joining methods for piping systems according to the following 

applications. 

B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure 

rating may be used, unless otherwise indicated. 

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

D. Flanges, unions, and special fittings may be used, instead of joints indicated, on aboveground 

piping and piping in vaults. 

E. Underground water-service piping shall be any of the following: 

1. Soft copper tube, ASTM B 88, Type K; wrought-copper, solder-joint fittings; and brazed 

joints. 

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

mechanical joints. 

3. PEX Piping: ASTM F 877, SDR 9 tubing, metal-insert type with copper or stainless-steel 

crimp rings  

4. PE, Pipe: ASTM F 714, AWWA C906, Class 150 molded PE fittings 

5. PVC, AWWA Class 150 pipe; PVC, AWWA Class 150 molded fittings; and gasketed 

joints. 

F. Above groundwater-service piping shall be any of the following: 

1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed 

joints. 

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

joints. 

3. PEX Piping: ASTM F 877, SDR 9 tubing, metal-insert type with copper or stainless-steel 

crimp rings  

3.3 PIPING INSTALLATION 

A. Water-Main Connection: Arrange with utility company for tap of size and in location indicated 

in water main. 

B. Water-Main Connection: Tap water main according to requirements of water utility company 

and of size and in location indicated. 

C. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41. 
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D. Install PE pipe according to ASTM D 2774 and ASTM F 645. 

E. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23. 

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

level of maximum frost penetration. 

G. Extend water-service piping and connect to water-supply source and building-water-piping 

systems at outside face of building wall in locations and pipe sizes indicated. 

1. Terminate water-service piping at building wall until building-water-piping systems are 

installed. Terminate piping with caps, plugs, or flanges as required for piping material. 

Make connections to building-water-piping systems when those systems are installed. 

H. Sleeves are specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 

I. Mechanical sleeve seals are specified in Section 220517 "Sleeves and Sleeve Seals for 

Plumbing Piping." 

J. 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. 

3.4 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 according to coupling 

manufacturer's written instructions. 

4. PEX Piping: Join according to ASTM F 1807. 

5. PE Piping Insert-Fitting Joints: Use plastic insert fittings and fasteners according to 

fitting manufacturer's written instructions. 

6. PVC Piping Gasketed Joints: Use joining materials according to AWWA C900. 

Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or 

ASTM D 3139 and pipe manufacturer's written instructions. 

7. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, 

with OD, and with system working pressure. 

3.5 WATER METER AND BACKFLOW PREVENTER INSTALLATION 

A. Install water meters, piping, and specialties according to utility company's written instructions. 

B. Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks. 

Install according to requirements of plumbing and health department and authorities having 

jurisdiction. 
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C. Do not install backflow preventers that have relief drain in vault or in other spaces subject to 

flooding. 

D. Do not install bypass piping around backflow preventers. 

3.6 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. 

1. Increase pressure in 50-psig increments and inspect each joint between increments. Hold 

at test pressure for 1 hour; decrease to 0 psig. Slowly increase again to test pressure and 

hold for 1 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. 

3.7 IDENTIFICATION 

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

underground water-distribution piping. Locate below finished grade, directly over piping.  

B. Permanently attach equipment nameplate or marker indicating plastic water-service piping, on 

main electrical meter panel. CLEANING 

C. 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 3 

hours. 

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

remains in water coming from system. 
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d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 

procedure if biological examination shows evidence of contamination. 

D. Prepare reports of purging and disinfecting activities. 

END OF SECTION 221113 

 


