DIVISION 22 - PLUMBING
Section 22 11 16 - Domestic Water Piping


READ THIS FIRST
Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Domestic Water Piping” Work is shown in the Contract Documents.
1.2 GOVERNING CODES, STANDARDS, AND REFERENCES
List reference standards that are included within the text of this section. Edit the following as required for Project conditions.

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.

1. AGA (American Gas Association)

2. ANSI (American National Standards Institute)

3. ASHRAE (American Society of Heating, Refrigerating and Air Conditioning Engineers)

a. ASHRAE 90A (American Society of Heating, Refrigerating and Air Conditioning Engineers) - Energy Conservation in New Building.

4. ASME (American Society of Mechanical Engineers)

a. ASME A1126.1 - Water Hammer Arrestors.

b. ASME B16.1 – Gray Iron Pipe Flanges and Flanged Fittings Class 25, 125 and 250.
c. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.

d. ASME B16.22 - Wrought Copper and Bronze Solder Joint Pressure Fittings.

e. ASME B16.26 - Cast Bronze Fittings for Flared Copper Tubes.

f. ASME B31.9 - Building Service Piping.

5. ASSE (American Society of Sanitary Engineering)

a. ASSE 1011 - Hose Connection Vacuum Breakers.

b. ASSE 1012 - Backflow Preventers with Immediate Atmospheric Vent.

c. ASSE 1013 - Backflow Preventers, Reduced Pressure Principle.

d. ASSE 1019 - Wall Hydrant with Backflow Protection and Freeze Resistance
6. ASTM (American Society for Testing and Materials)

a. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless.

b. ASTM B32 - Solder Metal.

c. ASTM B42 - Seamless Copper Pipe.

d. ASTM B88 - Seamless Copper Water Tube (ASTM B88M - Seamless Copper Water Tube, Metric).

e. ASTM D1785 - Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120.

f. ASTM D2239 - Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on Controlled Inside Diameter.

g. ASTM D2241 - Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series).

h. ASTM D2447 - Polyethylene (PE) Plastic Pipe Schedules 40 and 80, Based on Outside Diameter.

i. ASTM D2609 - Plastic Insert Fittings for Polyethylene (PE) Plastic Pipe.

j. ASTM D2846 - Chlorinated Polyvinyl Chloride (CPVC) Pipe, Fittings, Solvent Cements and Adhesives for Potable Hot Water Systems.

k. ASTM D2855 - Making Solvent-Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and Fittings.

l. ASTM D2996 - Filament-Wound 'Fiberglass' (Glass-Fiber-Reinforced Thermosetting-Resin) Pipe.

m. ASTM D2997 - Centrifugally Cast 'Fiberglass' (Glass-Fiber-Reinforced Thermosetting-Resin) Pipe.

n. ASTM D3000 - Polybutylene (PB) Plastic Pipe (SDR-PR) Based on Outside Diameter.

o. ASTM D3262 - 'Fiberglass' (Glass-Fiber-Reinforced Thermosetting-Resin) Sewer Pipe.

p. ASTM D3517 - 'Fiberglass' (Glass-Fiber-Reinforced Thermosetting-Resin) Pressure Pipe.

q. ASTM D3754 - 'Fiberglass' (Glass-Fiber-Reinforced Thermosetting-Resin) Sewer and Industrial Pressure Pipe.

r. ASTM E814 - Fire Tests of Through-Penetration Fire Stops.

s. ASTM F437 - Threaded Chlorinated Poly (Vinyl Chloride) CPVC) Plastic Pipe Fittings, Schedule 80.

t. ASTM F438 - Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 40.

u. ASTM F439 - Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80.

v. ASTM F441 - Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 40 and 80.

w. ASTM F442 - Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe, (SDR-PR).

x. ASTM F493 - Solvent Cements for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe and Fittings.

y. ASTM F1281 - Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene (PEX-AL-PEX) Pressure Pipe.

z. ASTM F1282 - Polyethylene/Aluminum/Polyethylene (PE-AL-PE) Composite Pressure Pipe.

7. AWWA (American Water Works Association)

a. AWWA C110 - Ductile - Iron and Gray - Iron Fittings 3 in. through 48 in., for Water and Other Liquids.

b. AWWA C111 - Rubber-Gasket Joints for Ductile Iron and Gray-Iron Pressure Pipe and Fittings.

c. AWWA C151 - Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds, for Water or Other Liquids.

d. AWWA C506 - Backflow Prevention Devices - Reduced Pressure Principle and Double Check Valve Types.
e. AWWA C651 - Disinfecting Water Mains.

f. AWWA C900 - Polyvinyl Chloride (PVC) Pressure Pipe, 4 in. through 12 in. for Water Distribution.

g. AWWA C901 - Polyethylene (PE) Pressure Pipe and Tubing, 1/2 in. through 3 in. for Water Service.

h. AWWA C902 - Polybutylene (PB) Pressure Pipe and Tubing, 1/2 in. through 3 in. for Water.

i. AWWA C950 - Fiberglass Pressure Pipe.
8. AWS (American Welding Society)

a. AWS A5.8 - Brazing Filler Metal.

9. MSS (Manufacturers Standardization Society of the Valve and Fittings Industry)

a. MSS SP-67 - Butterfly Valves.

b. MSS SP-70 - Cast Iron Gate Valves, Flanged and Threaded Ends.

c. MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.

d. MSS SP-78 - Cast Iron Plug Valves, Flanged and Threaded Ends.

e. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves.

f. MSS SP-85 - Cast Iron Globe & Angle Valves, Flanged and Threaded Ends.

g. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends.

10. National Board Form U-1, Construction

11. PNWS-AWWA Cross Connection Manual (Pacific Northwest Section)

12. PDI (Plumbing and Drainage Institute)

a. PDI WH-201 - Water Hammer Arrestors.

13. City of SeaTac supplement

14. Seattle Public Utilities (SPU)

15. UL (Underwriters Laboratories, Inc.)

a. UL 1479 (National Fire Protection Association) - Fire Tests of Through-Penetration Firestops.

16. IBC (International Building Code)

a. International Building Code, Latest edition.

17. UPC (Uniform Plumbing Code)

18. WAC (Washington Administrative Code)

19. Washington State Department of Health regulations

20. WSDOT (Washington State Department of Transportation)

1.3 SUBMITTALS

Only request submittals needed to verify compliance with Project requirements.

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Product Data:

a. Submit data on pipe materials; pipe fittings, valves, and accessories. Provide manufacturers catalog information. Indicate valve data and ratings.

b. Provide electrical characteristics and connection requirements.

2. Manufacturer's Installation Instructions: Submit installation instructions for valves and accessories.
3. System cleaning and disinfection procedures. Submit all Water Quality Test Reports. Submit updated Activities Report.

4. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
5. Include fixture schedules and fixture locations on drawings for all fixtures including floor drains and trap primers. Include fixture cut sheets in specifications.  
1.4 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of valves and equipment from permanent structures (i.e. column lines, building wall).

B. Operation and Maintenance Data: Submit for each piece of equipment. Submit spare parts list, exploded assembly views and recommended maintenance intervals.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 GENERAL

A. When a particular manufacturer or brand is named, the intent is to describe the measure of quality or performance. Substitute products of equal quality may be used with prior written approval of the Engineer.

B. All miscellaneous metal, bolts, nuts, under the apron shall be hot-dip galvanized to provide a minimum of 2.0 oz. of zinc per square foot of surface.

Include the following section for Airport Work.
C. Manufacturers: Stockham, Jenkins, Grinnel, Kennedy, Or Approved Equal.  
D. Coordinate design and type of pipe required with Port of Seattle - SeaTac International Airport Water Department 
E. Domestic Cold Water, Hot Water and Hot Water Re-circulating, Tempered Water, Service Water and Non-Potable Water Piping:

1. Service Water Piping: Pipe, fittings, valves and accessories upstream of pressure reducing valves shall be suitable for 250 psig minimum pressure.

2. Building Water Piping: Pipe, fittings, valves and accessories downstream of pressure reducing valves shall be suitable for 125 psig minimum pressure.
3. Grooved and Shouldered Pipe End Couplings:

a. Housing: Malleable iron clamps to engage and lock, designed to permit some angular deflection, contraction, and expansion; steel bolts, nuts, and washers; galvanized for galvanized pipe.

b. Sealing gasket: "C" shape composition sealing- gasket.

2.2 WATER PIPING, BURIED BEYOND 5 FEET OF BUILDING

Ductile iron pipe is preferred for .sizes 3” and larger. ABS, PB, PE, PVC, CPVC, and like piping products are allowed only for marine projects.

A. Ductile Iron Pipe: AWWA C151. Pipe shall be thin cement lined and will conform to Federal specification WW-P-421.

1. [Standard Pattern Mechanical Joint Fittings: AWWA C110, ductile iron or gray iron and standard thickness. Glands, Gaskets, and Bolts: AWWA C111, ductile or gray iron glands, rubber gaskets, and steel bolts.]

2. [Compact Pattern Mechanical Joint Fittings: AWWA C153, ductile iron and standard thickness. Glands, Gaskets, and Bolts: AWWA C111, ductile or gray iron glands, rubber gaskets, and steel bolts.]

3. [Standard Pattern Push-On-Joint Fittings: AWWA C110 ductile or grey iron and standard thickness. Gaskets: AWWA C111, rubber.]

4. [Compact Pattern Push-On-Joint Fittings: AWWA C153 ductile iron and standard thickness. Gaskets: AWWA C111, rubber.]

5. Epoxy lined pipe will not be approved.
Copper tubing is preferred for sizes 2 1/2” and smaller.

B. Copper tubing is preferred for sizes 2 1/2” and smaller

1. Fittings: ASME B16.18 cast copper alloy or ASME B16.22 wrought copper and bronze.

2. Joints: 

a. Solder: ASTM B32, Grade 95TA. 

b. Brazed: Silver AWS A5.8, BCuP
2.3 WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

Include the following “General” section for Airport Work.

ABS, PB, PE, PVC, CPVC, and like piping products are allowed only for marine projects. 
A. General
1. All new piping shall be copper unless otherwise specified.

2. Dielectric unions shall not be used, only use dielectric nipples.
Copper tubing is preferred for sizes 2 1/2” and smaller.  Type K preferred for buried Piping.

B. Copper Tubing: ASTM B88, Type K hard drawn.

1. Fittings: ASME B16.18 cast copper alloy or ASME B16.22 wrought copper and bronze.

2. Joints: 

a. Solder: ASTM B32, Grade 95TA. 

b. Brazed: Silver AWS A5.8, BCuP

C. Ductile Iron Pipe: AWWA C151. Pipe shall be thin cement lined and will conform to Federal specification WW-P-421.

1. [Standard Pattern Mechanical Joint Fittings: AWWA C110, ductile iron or gray iron and standard thickness. Glands, Gaskets, and Bolts: AWWA C111, ductile or gray iron glands, rubber gaskets, and steel bolts.]

2. [Compact Pattern Mechanical Joint Fittings: AWWA C153, ductile iron and standard thickness. Glands, Gaskets, and Bolts: AWWA C111, ductile or gray iron glands, rubber gaskets, and steel bolts.]

3. [Standard Pattern Push-On-Joint Fittings: AWWA C110 ductile or grey iron and standard thickness. Gaskets: AWWA C111, rubber.]

4. [Compact Pattern Push-On-Joint Fittings: AWWA C153 ductile iron and standard thickness. Gaskets: AWWA C111, rubber.]
5. Fittings: Ductile gray iron, standard thickness.

6. All rods shall be 3/4 inch diameter.

Plastics generally are not approved for use in fire rated assemblies or through fire separations. Confirm use for this application and acceptance by the authorities.  

D. CPVC Pipe: ASTM D2846, ASTM F441, or ASTM F44

1. Fittings: ASTM D2846, ASTM F437, ASTM F438, ASTM F439, or ASTM F441, CPV

2. Joints: ASTM D2846, solvent weld with ASTM F493 solvent cement.

Confirm use of PVC for this application and acceptance by the authorities.  

E. PVC Pipe: ASTM D1785 or ASTM D2241.

1. Fittings: ASTM D2665, PV

2. Joints: ASTM D2846, solvent weld with ASTM F493 solvent cement.

Polyethylene/aluminum composition tubing (aluminum tube laminated to interior and exterior layers of polyethylene) is available in 1/2 inch, 3/4 inch, and 1 inch sizes, can be buried, and has a low flame spread (suitable for commercial buildings).  

F. Polyethylene/Aluminum Composition Tubing: ASTM F1281 or ASTM 128

1. Fittings and Joints: Brass compression type.

2.4 WATER PIPING, ABOVE GRADE

Include the following “General” section for Airport Work.

ABS, PB, PE, PVC, CPVC, and like piping products are allowed only for marine projects.

A. General
1. All new piping shall be copper unless otherwise specified.

2. Dielectric unions shall not be used, only use dielectric nipples.

Type L preferred for above ground piping
B. Copper Tubing: ASTM B88, Type L hard drawn.

1. Cast-Copper, Solder Joint Fittings: ASME B16.18 pressure fittings.

2. Wrought-Copper, Solder Joint Fittings ASME B16.22, wrought copper pressure fittings.

3. Joints: Silver Brazed, AWS A5.8, BCuP.

C. Steel Pipe, Seaport under Apron only: ASTM A53 Schedule 40, galvanized

1. Fittings: Cast iron.

2. Joints: Grooved mechanical couplings.   

3. Bolts and nuts shall be galvanized steel.

4. Paint exposed pipe threads with a zinc rich primer containing at least 90% zinc in the dry film.  
Plastics generally are not approved for use in fire rated assemblies or through fire separations. Confirm use for this application and acceptance by the authorities.

D. CPVC Pipe: ASTM D2846, ASTM F441, or ASTM F44

1. Fittings: ASTM D2846, ASTM F437, ASTM F438, ASTM F439, or ASTM F441, CPV

2. Joints: ASTM D2846, solvent weld with ASTM F493 solvent cement.

Confirm use of PVC for this application and acceptance by the authorities.

E. PVC Pipe: ASTM D1785 or ASTM D2241.

1. Fittings: ASTM D2665, PV

2. Joints: ASTM D2846, solvent weld with ASTM F493 solvent cement.

Polyethylene/aluminum composition tubing (aluminum tube laminated to interior and exterior layers of polyethylene) is available in 1/2 inch, 3/4 inch, and 1 inch) sizes, can be buried, and has a low flame spread (suitable for commercial buildings).

F. Polyethylene/Aluminum Composition Tubing: ASTM F1281 or ASTM 128

1. Fittings and Joints: Brass compression type.

2.5 GATE VALVES

Edit the following descriptive specifications to identify Project requirements.

A. 2 Inches and Smaller:

1. MSS SP-80, [Class 125], [Class 150], ASTM B62 bronze body, bronze trim, rising stem, hand wheel, inside screw, solid wedge disc, [union bonet], [solder] [or] [threaded] ends.  
B. 2 1/2 inches and Larger:

1. MSS SP-70, [Class 125], [Class 250], ASTM A126 Class B Cast Iron body, bronze trim, [outside screw and yoke non-rising stem], [hand wheel], [square operating nut], [parallel seat], [solid wedge disc], [double disc with bronze wedging devices], flanged ends. 

2. Provide chain-wheel operators for valves 6 inches and larger mounted over 8 feet above floor.

2.6 GLOBE VALVES

Edit the following descriptive specifications to identify Project requirements.

A. 2 Inches and Smaller:
1. MSS SP-80, [Class 125], [Class 150], ASTM B62 bronze body, bronze trim, [union bonnet], hand wheel, [composition] [bronze], [Teflon] disc, [solder] [or] [threaded ends].  
B. 2-1/2 inches and Larger:

1. MSS SP-85, [Class 125], [Class 250], ASTM A126 Class B Cast Iron body, bronze trim, [union bonnet], hand wheel, outside screw and yoke, renewable [bronze plug-type], [composition disc], [renewable seat], flanged ends.

2. Provide chain-wheel operators for valves 6 inches and larger mounted over 8 feet above floor.

2.7 BALL VALVES
Edit the following descriptive specifications to identify Project requirements.

A. Construction, [4 inches] [3 inches] and Smaller: MSS SP-110, Class 150, 600 psi CWP, B584 Bronze body, 316 SS ball, SS stem, full port, two piece, RTFE or PTFE seats., Teflon  stuffing box ring, blow-out proof stem, lever handle [with balancing stops], [solder] [or] [threaded ends] [with union]

2.8 PLUG VALVES

Edit the following descriptive specifications to identify Project requirements.

A. Construction 2-1/2 inches and Larger: MSS SP-78, [175 psi CWP], cast iron body and plug, pressure lubricated, Teflon, Buna N packing, Or Approved Equal, [flanged] [or] [grooved ends]. Provide lever operator with setscrew.

2.9 BUTTERFLY VALVES
Edit the following descriptive specifications to identify Project requirements.

A. Construction 2 inches and Larger:

1. MSS SP-67, 200 psi CWP, ASTM A126 Class B cast or ductile iron body, [nickel-plated ductile iron], [aluminum bronze], [elastomer coated ductile iron] disc, resilient replaceable [EPDM], [Buna N], [EPT] seat, [lug] [or] [grooved ends], extended neck, [10 position lever handle], [infinite position lever handle] [with memory stop].

2. [Provide gear operators for valves 8 inches and larger, and chain-wheel operators for valves mounted over 8 feet above floor.]

2.10 FLOW CONTROLS

Edit the following descriptive specifications to identify Project requirements.

A. Construction: [Class 125], [Class 150], Brass or bronze body with union on inlet [and outlet], temperature and pressure test plug on inlet [and outlet], [combination blow-down or back-flush drain].

B. Calibration: Control flow within 5 percent of selected rating, over operating pressure range of 10 times minimum pressure required for control, maximum minimum pressure [5 psi] [___ psi].

2.11 SWING CHECK VALVES
Edit the following descriptive specifications to identify Project requirements.

A. 2 inches and smaller:

1. MSS SP-80, [Class 125], [Class 150], ASTM B62 bronze body and cap, [bronze] [composition] swing disc with rubber seat, [solder] [or] [threaded] ends.  
B. 2-1/2 inches and Larger:

1. MSS SP-71, [Class 125], [Class 250], iron body, bronze swing disc, [renewable disc seal and seat], [flanged] [or] [grooved] ends.

2.12 LIFT CHECK VALVE
A. Construction, 2 inches and smaller:
1. MSS SP-80, [Class 125], [Class ___], [200 psi CWP], ASTM B62 bronze body, lift type valve, stainless steel spring, [bronze] [stainless steel] disc holder with resilient [PTFE] disc.
2.13 SILENT CHECK VALVE

1. 2 inches and smaller: Class 125, 200 psi CWP, ASTM B62 bronze body, stainless steel spring, [bronze] [stainless steel] trim, [bronze] [EPDM] seats.

2. 2-1/2 inches and Larger: Class 125, 200 psi CWP, ASTM A126-B cast iron body, stainless steel spring, [bronze] [stainless steel] trim, [bronze] [EPDM] seats.

B. Operating pressure 150 psig through 200 psig:

1. 2 inches and smaller: Class 150, 300 psi CWP, ASTM B62 bronze body, stainless steel spring, [bronze] [stainless steel] trim, [bronze] [EPDM] seats.

2. 2-1/2 inches and Larger: Class 250, 500 psi CWP, ASTM A126-B cast iron body, stainless steel spring, [bronze] [stainless steel] trim, [bronze] [EPDM] seats.

C. Manufacturers: Mueller, Kennedy, Or Approved Equal.  
2.14 SPRING LOADED CHECK VALVES

Edit the following descriptive specifications to identify Project requirements.

A. [Class 125], [Class 150], iron body, bronze trim, stainless steel springs, bronze disc, Buna N seals, wafer style ends.

2.15 WATER PRESSURE REDUCING VALVES
Edit the following descriptive specifications to identify Project requirements.

A. 2 inches and smaller: 

1. MSS SP-80, bronze body, [removable] stainless steel and thermoplastic internal parts, fabric reinforced diaphragm, [stainless steel] strainer, [threaded] [and single union], [double union] ends. 

B. Over 2 inches:

1. MSS SP-85, cast iron body, bronze fitted, elastomeric diaphragm and seat disc, flange.

2.16 RELIEF VALVES

Edit the following descriptive specifications to identify Project requirements.

A. Pressure Relief:

1. AGA Z21.22 certified, bronze body, Teflon seat, steel stem and springs, automatic, direct pressure actuated.

B. Temperature and Pressure Relief:

1. AGA Z21.22 certified, bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure actuated, temperature relief maximum 210 degrees F, capacity ASME SEC IV certified and label.

2.17 STRAINERS

Edit the following descriptive specifications to identify Project requirements.

A. Size 2 inch and Under:

1. Class 125, threaded bronze body, [200 psi] [300 psi] CWP, Y pattern with 1/32 inch stainless steel perforated screen.

B. Size 2-1/2 inch to 4 inch:

1. Class 125, flanged iron body, [200 psi] [300 psi] CWP, Y pattern with 1/16-inch stainless steel perforated screen.

C. Size 5 inch and Larger:

1. Class 125, flanged iron body, [200 psi] [300 psi] CWP, basket pattern with 1/8 inch stainless steel perforated screen.

2.18 HOSE BIBS

Edit the following descriptive specifications to identify Project requirements.

A. Interior: Bronze or brass with integral mounting flange, replaceable hexagonal disc, hose thread spout, [chrome plated where exposed] with [hand wheel] [lock shield and removable key], [integral] vacuum breaker in conformance with ANSI/ASSE 1011.  
B. Interior Mixing: Bronze or brass, wall mounted, double service faucet with hose thread spout, integral stops, [chrome plated where exposed] with hand wheels, and vacuum breaker in conformance with ANSI/ASSE 1011.
C. [Vacuum Breakers: Manufacturer: Watts NF8, Zurn, Wade, Or Approved Equal. Provide with a flow-thru pattern, on the water supply to each fixture, which has a water connection or hose attachment located below the rim.]
2.19 HYDRANTS
Edit the following descriptive specifications to identify Project requirements.

A. [Non-Freeze] Wall Hydrant: ANSI/ASSE 1019; non-freeze, self-draining type with [chrome plated], [polished bronze] [rough bronze] [wall plate], [lockable recessed box] hose thread spout, [hand wheel] [locks shield and removable key], and [integral] vacuum breaker. Woodford model B65, JR Smith, Zurn, Or Approved Equal.
B. Floor Hydrant: ANSI/ASSE 1019; [chrome plated], [polished bronze] lockable recessed box, hose thread spout, lock shield and removable key, and vacuum breaker.

2.20 RECESSED VALVE BOX

Edit the following descriptive specifications to identify Project requirements.

A. Washing Machine: Plastic preformed rough-in box with brass [long shank valves with wheel handles], [valves with single lever handle], socket for 2 inch waste, slip in finishing cover.

B. Refrigerator: Plastic preformed rough-in box with brass valves with wheel handle slip in finishing cover.

2.21 BACK WATER VALVES

Edit the following descriptive specifications to identify Project requirements.

ABS, PB, PE, PVC, CPVC, and like piping products are allowed only for marine projects.

A. Cast Iron: ANSI A1121.2; [lacquered], [galvanized] cast iron body and cover, brass valve, [6 inch extension sleeve,] and access cover.

2.22 WATER METER

Edit the following descriptive specifications to identify Project requirements. Other types of water meters may be required. The specific requirement will depend on location and application. Obtain an approved Competition Waiver if only one brand is specified.  
A. In all water installations involving Seattle Public Utilities (SPU), meters shall meet SPU’s requirements:
1. Meters shall measure in Cubic Feet. Meters measuring in Gallons are not acceptable.
2. Meters shall have the capability to be integrated with electrical / electronic registers for reading meters from remote locations.

3. Meters type shall be positive displacement, turbo, compound and multi-jet.

B. Seaport Projects Acceptable Meter Manufactures:

1. Hersey Meters – any model that accepts Translator encoded register.
2. Sensus Meters – any Precision Multi-Jet Meters (PMM) with Electronic Communication Water Proof (WP) encoded register.

3. Neptune Meters – any model that accepts ProRead encoded register.

4. Or Approved Equal

C. Aviation Projects Acceptable Meter Manufactures:
1. Manufacturers: Master Meter, Mueller Systems, Ames, Or Approved Equal.

2. Meters shall be equipped with electric pulse output register read in cubic feet output at one pulse per gallon. Meters shall be connected to the DDC system.
3. Any model manufactured by Master Meter, Mueller, Ames, Or Approved Equal, with the aviation exclusive Siemens DDC compatible output.
D. The meter box shall be concrete, including the lid, which shall have a steel-covered opening for meter reading. Sized to fit meter and reducing valve assembly.
Edit the following descriptive specifications to identify Project requirements. Other types of back flow preventers are available. The specific requirements, particularly of the reduced pressure back flow type, will depend on location and application. The City of SeaTac has adopted the 1997 issue of the Uniform Plumbing Code. Obtain an approved Competition Waiver if only one brand is specified.
2.23 REDUCED PRESSURE ZONE BACKFLOW PREVENTERS
A. Reduced Pressure Principle Backflow Preventer

B. Manufacturers: Watts Series 009, Zurn, Or Approved Equal. As approved by Cross Connection Control committee of Washington State.

C. Backflow preventer shall be equipped with quarter turn ball valves. Handles for valves shall be positioned for ease of access. Backflow preventer shall be located for ease of access and annual testing. Backflow preventers shall not be located under counters or in cabinet spaces.
D. Reduced Pressure Backflow Preventers: ANSI/ASSE 1013, AWWA C506
1. All back-flow prevention devices shall comply with the requirements of WAC 246-490 and recommendations of the PNWS-AWWA Cross Connection Manual, latest edition. See Section 33 10 00 – Water Distribution for further details.

2. Bronze body, with bronze internal parts and stainless steel springs.

3. Two independently operating, spring loaded check valves; diaphragm type differential pressure relief valve located between check valves; third check valve that opens under back pressure in case of diaphragm failure; non-threaded vent outlet; assembled with two gate valves, strainer, and four test cocks.

2.24 WATER HAMMER ARRESTORS
A. Water Hammer Arresters: Manufacturers: J.R. Smith, PPP, Josam, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements.
B. [ANSI A1126.1], [PDI Certified]; [stainless steel with nitrogen charge], [copper with air charge] construction, [bellows], [piston] type sized in accordance with PDI WH-201.

C. Pre-charged [___] suitable for operation in temperature range -100 to 300 degrees F, 34 to 250 degrees F and maximum 250 psi, 150 psi working pressure.

2.25 THERMOSTATIC MIXING VALVES
Edit the following descriptive specifications to identify Project requirements.

A. Manufacturers: Leonard TM series, Armstrong RADA, Holby, Or Approved Equal.  
B. Valve: Chrome plated cast brass body, stainless steel or copper alloy bellows, integral temperature adjustment.

C. Capacity: [___] gpm at [45 psi] [___psi] differential.

D. Accessories:

1. Check valve on inlets.

2. Volume control shut-off valve on outlet.

3. Stem thermometer on outlet.

4. Strainer stop checks on inlets.

E. Cabinet: 16 gage [prime coated] [enameled] [stainless] steel, for [recessed] [surface] mounting with keyed lock.

2.26 PRESSURE BALANCED MIXING VALVES

Edit the following descriptive specifications to identify Project requirements.

A. Valve: Chrome plated cast brass body, stainless steel cylinder and integral temperature adjustment.

B. Capacity: [___] gpm at [45 psi] [___psi] differential.

C. Accessories:

1. Volume control shut-off valve on outlet.

2. Stem thermometer on outlet.

3. Strainer stop checks on inlets.

D. Cabinet: 16 gage [prime coated] [enameled] [stainless] steel, for [recessed] [surface] mounting with keyed lock.

2.27 DIAPHRAGM-TYPE COMPRESSION TANKS

Edit the following descriptive specifications to identify Project requirements.

A. Construction: Welded steel, tested and stamped in accordance with Section 8D of ASME Code; supplied with National Board Form U-1, rated for working pressure of 125 psig, with flexible [EPDM] diaphragm sealed into tank, and steel legs or saddles.

B. Accessories: Pressure gage and air-charging fitting, tank drain; pre-charge to [12 psig] [___psig].

C. Size: [___] inches diameter, [___] inches overall length, [___] gal capacity.

2.28 WATER SOFTENERS

Edit the following descriptive specifications to identify Project requirements.

A. Performance:

1. Softening Capacity: [___] grains.

2. Service Flow: [___] gpm.

3. Electrical Characteristics:

a. [___] hp [___] rated load amperes.

b. [___] volts, single or three phase, 60 Hz, [___] minimum circuit ampacity.

B. Softener Tank: Glass fiber reinforced plastic tank,

C. [___] x [___] x [___] overall size, resin capacity [___] cu ft.

D. Brine Tank: Glass fiber reinforced plastic tank, [___] x [___] x [___] inches overall size, salt capacity [___] lb.

E. Control: [Brass], [Reinforced plastic] [control valve cycled to regenerate from one to twelve day period], [Reinforced plastic control valve cycled to regenerate after adjustable metered quantity of water flow].
PART 3   EXECUTION

3.1 COORDINATION WITH WATER DEPARTMENT

A. Connection to Main: Do not operate any gate valves or make any connections to the existing water main without prior approval of the Water Department. Make the necessary arrangements with the Water Department Superintendent for the connection to the existing water main. Water Department Superintendent may elect to furnish the materials, equipment and labor necessary for making the connection and the Contractor shall pay the Water Department all costs for the connection. In the event the Water Department Superintendent does not elect to make the connection, he may authorize the Contractor to furnish the materials, equipment and labor necessary for making the connection under the supervision of the Water Department.

B. Completion of Installation: Turn over to the Water Department a portion of the system. Contractor responsible for the materials and for satisfactory operation of the facility for a period of one year from the date of acceptance of the completed project.

3.2 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.
3.3 DELIVERY, STORAGE, AND HANDLING

A. Accept valves and equipment on site in shipping containers with labeling in place. Inspect for damage. In the event of damage, immediately make all repairs and replacements necessary to the approval of the Engineer and at no additional cost to the Port of Seattle.

B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the Work, and isolating parts of completed system.

3.4 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

3.5 ENVIRONMENTAL REQUIREMENTS

A. Do not install underground piping when bedding is wet or frozen.
3.6 PREPARATION

A. Ream pipe and tube ends. Remove burrs. [Bevel plain end ferrous pipe.]
B. Remove scale and dirt, on inside and outside, before assembly.

C. Prevent contamination of the potable water pipes during construction from any operation or source.
3.7 TRENCHING AND BACKFILLING
A. Excavation and backfill shall be as specified in Section 31 00 00 - Earthwork.

B. Locate existing utilities well enough in advance of the excavation to prevent damage during construction. Contractor will be held responsible for any damage whatsoever resulting from his operations on the project.

C. Vertically cut pavement prior to excavation and replace in kind after backfill.

D. Test piping prior to backfill.

3.8 INSTALLATION

A. Install Work in accordance with the American Water Works Association (AWWA), Standards for Water Piping and Accessories, International Plumbing Code and Department of Health Regulations.
B. Install water piping to ASME B31.9

C. Install Work in accordance with Section 20 00 00 - Mechanical Work - General.

D. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment. Refer to Section 20 05 16 - Piping Expansion Compensation.

E. Provide clearance in hangers and from structure and other equipment for installation of insulation and access to valves and fittings. Refer to Section 20 07 00 - Mechanical Insulation.

F. Provide and install pipe hangers and supports. Refer to Section 20 05 29 - Hangers and Supports.
G. Provide access where valves and fittings are not exposed. [Coordinate size and location of access doors with Section 08 30 00 – Special Doors.]
H. Buried Pipe:

1. Construct new pipelines with not less than three feet, of cover, measured from top of pipe to approved finish grade. Lay pipe in a straight grade through localized breaks in grade. Deepen excavation gradually at changes in street grades so that there are no abrupt changes in pipeline grade. Install pipe in accordance with the manufacturer's recommendations. Construct water mains and lines under other utilities where necessary to meet the minimum cover requirements.

2. Patch existing lines where protective coating has been damaged or removed by coating with applications of hot asphaltum and wrapping with protective material before installation in the trench.

3. Thrust Blocks: Poured concrete, Mix 1-2-4, against undisturbed soil with sufficient concrete and 3/4" anchor rods, if required, to resist the resultant forces. Use only for interior buried pipe for fire systems.

I. Provide support for utility meters in accordance with requirements of utility companies.

J. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting. Refer to Section 09 90 00 - Paints and Coatings.

It is not a requirement of the valves that stems be upright or horizontal, but one of good practice and installation quality.

K. Install valves with stems upright or horizontal, not inverted.

L. Sleeve pipes passing through partitions, walls and floors. Sleeves shall have minimum 1/2 inch annular clearance.

M. Inserts: Refer to Section 20 05 29 - Hangers and Supports.

N. Install potable water protection devices on plumbing lines where contamination of domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems, premise isolation, irrigation systems, flush valves, interior and exterior hose bibs.

O. Use of valves incorporating more than one function in a common body is prohibited (i.e. common ball/butterfly, triple duty, etc.).
P. Use globe valves for throttling duty of clean water. Use plug or Vee Port for other services.
Q. Locate isolation valves at each branch take off, at each floor and when pipe runs exceed two changes in direction.
R. Provide independent supports as required at concentrated loads from valves and flanges. Valves shall not be supported by adjacent piping.
S. Rising stem or rising outside screw and yoke stems. Non-rising stem valves may be used only where headroom prevents full extension of rising stems or buried applications.
T. Pressure and Temperature Ratings: Valves shall be selected to suit system operating pressures and temperatures.
U. Ball valves shall utilize 316 stainless steel ball, be of 2 piece full port design, use stainless steel stems, PTFE or RTFE seats.
V. Provide access where valves and fittings are concealed. Access door shall be 14”X14” minimum.
W. Install valves with stems upright or horizontal, not inverted. Provide stem extensions as required for insulation thickness.
X. Provide chain operators where directed for valves located [eight feet] [twelve feet] or higher above floor or where access for ladders is restricted.
Y. Domestic water service to buildings or tenants shall have a reduced pressure principle backflow preventer located in an accessible area outside the tenant space.
Z. Provide stop/check valves in each (hot and cold) supply to each kitchen or janitor sink fixture.
AA. In order to protect the STIA potable water supply, each water service to a lease holder shall have an approved Reduced Pressure Principle Back Flow Prevention device installed, including pipes serving soft drink dispensing machines.
AB. Do not use the following:
1. Combination Valves (strainer/ball, triple duty or ball/butterfly as examples).
2. Plastic piping (ABS, CPVC, PE, PVC) within the building envelope.

3. Dielectric unions (only use dielectric fittings as specified in Section 20 00 00 – Mechanical Work - General).
AC. Pipe relief from valves, back-flow preventers and drains to nearest floor drain.

AD. Install water hammer arrestors [in upright position] complete with accessible isolation valve in accordance with PDI Standard WH-201, on hot and cold water supply piping to (lavatories) (sinks) (washing machine outlets) and elsewhere, as indicated.

AE. Install air chambers on hot and cold water supply piping to each fixture or group of fixtures (each washroom). Fabricate same size as supply pipe or 3/4-inch minimum, and minimum [16] [18] inches long, [24” for flush valves].

OR

AF. Hydraulic shock controls may be used in lieu of air chambers, on the basis of one per fixture connection on one per battery of fixtures, sized on the basis of the manufacturer’s printed recommendations.

3.9 SERVICE CONNECTIONS

Use back flow preventer and sand strainer where applicable. Select sleeve for through-wall or through-floor entry. The following paragraph makes the Contractor responsible for service connection and meter installation. Utility charges may be further clarified in Division 1 General Requirements.

A. Each building, major building subdivision, or tenant occupant shall have a separate water meter at the service entrance. Meters shall read in hundreds of cubic feet (100’s, CCF) only.

B. Provide new water service complete with approved (reduced pressure) (double check) back-flow preventer and water meter with by-pass valves, [pressure reducing valve] [and sand strainer].

C. Provide sleeve in wall for service main and support at wall with reinforced-concrete bridge. Caulk enlarged sleeve and make watertight with pliable material. Anchor service main inside to concrete wall.

OR

D. Provide 18 gage galvanized sheet metal sleeve around service main to 6 inch above floor and 6 feet minimum below grade. Size for minimum of 2 inches of loose batt insulation stuffing.

3.10 INTERFACE WITH OTHER PRODUCTS

A. Install unions downstream of valves and at equipment or apparatus connections.

B. Install brass male adapters each side of valves in copper piped system. Solder adapters to pipe.

In the following two paragraphs all three valve types are suitable for the application and could be specified without exclusions.

C. Install [gate,] [ball] [or] [butterfly valves] for shut-off and to isolate equipment, part of systems, or vertical risers.

D. Install [globe,] [ball] [or] [butterfly valves] for throttling, bypass, or manual flow control services.

E. Provide lug end butterfly valves adjacent to equipment when provided to isolate equipment.

F. Provide spring loaded check valves on discharge of water pumps.

G. Provide flow controls in water circulating systems where indicated.

3.11 ERECTION TOLERANCES

A. Section 01 45 16.13 – Contractor’s Quality Control Program: Tolerances.

B. Slope water piping minimum 0.25 percent and arrange to drain at low points. Provide a valved drain run to nearest floor drain or approved terminus.

3.12 CLEANING

A. Section 01 74 00 - Cleaning: Final cleaning.

B. Clean prior to sterilizing by thoroughly flushing with water until all dirt and foreign materials have been removed. Maintain flushing operations for not less than one hour and until piping is clean. Not less than 80 psi flushing pressure. Inform Owner two days in advance so he may witness cleaning.

C. Sterilize piping only when the building is unoccupied.

D. Disinfect water distribution system in accordance with the International Plumbing Code, latest edition.

OR

E. Sterilize water mains with chlorine before acceptance of project by Owner. Apply amount of chlorine such as to provide a dosage of not less than 50 parts per million. After a contact period of not less than 8 hours, flush system with clean water until residual chlorine content is not greater than 0.2 parts per million. Open all valves in lines being sterilized and close several times during contact period. Inform Owner two days in advance so that he may witness sterilization. Provide written certification to Owner that sterilization has been completed.

OR

F. Sterilize as follows:

1. Prior to starting Work, verify system is complete, flushed and clean.

2. Ensure pH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda ash) or acid (hydrochloric).

3. Inject disinfectant, free chlorine in liquid, powder and tablet or gas form, throughout system to obtain a residual from 50 to 80 mg/L.

4. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 percent of outlets.

5. Maintain disinfectant in system for 24 hours.

6. If final disinfectant residual tests less than 25 mg/L, repeat treatment.

7. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

8. Take samples no sooner than 24 hours after flushing, from 10, 5, 2 percent of outlets and from water entry, and analyze in accordance with AWWA C651.

3.13 TESTING

A. General: Furnish all test pumps, gages, equipment and personnel required and test as necessary to demonstrate the integrity of the finished piping installation to the approval of the Engineer and in accordance with Washington State Department of Transportation Standards and City of SeaTac supplement thereto, latest edition.

B. Conduct for a period of not less than 8 hours at 150% operating pressure, [150] [___] psig minimum. Repair any leaks and retest. Inform Owner two days in advance so that he may witness testing.
C. Test all valve bonnets for tightness. Operate all valves at least once from closed-to-open-to-closed position while valve is under test pressure.

D. Test all automatic valves for proper operation at the settings indicated. Test pressure relief valves at least three times.

E. Piping Specialties: Test all piping specialties for proper operation.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
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