SECTION 15140

DOMESTIC WATER AND SANITARY DRAINAGE PIPING

PART I - GENERAL

1.1   SECTION INCLUDES

A.  Furnish and install sanitary drainage and vent piping systems, and domestic water

piping, including valves and fittings.

B.  Furnish and install miscellaneous apparatus attached to plumbing piping systems.

1.2   RELATED SECTIONS

A.  Section 02315 - Excavation and Fill.

B.  Section 02320 - Backfill.

C.  Section 02324 - Trenching.

D.  Section 02516 - Disinfection of Water Distribution.

E.  Section 15060 - Hangers and Supports.

F.  Section 15070 - Vibration Isolation.

G.  Section 15075 - Mechanical Identification.

H.  Section 15083 - Piping Insulation.

I.  Section 15410 - Plumbing Fixtures.

J.  Section 15440 - Plumbing Pumps.

K.  Section 15480 - Domestic Water Heaters.

L.   Section 15950-Testing.

1.3  REFERENCES

A.  ASME At 12.26.1 M - Water Hammer Arresters.

B.  ASME B 16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.

C.  ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.

D.  ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings - DMV.

E.  ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings - DWV.

F.  ASSE 1011 - Hose Connection Vacuum Breakers.

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

H.  ASSE 1019 - Wall Hydrants, Frost-Proof Automatic Draining Anti-Backflow Types.

I.  ASTM A 47 - Ferritic Malleable Iron Castings.

J.  ASTM A 53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and

Seamless.

K.  ASTM A 74 - Cast Iron Soil Pipe and Fittings.

L.  ASTM A 234 - Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated Temperatures.

M.  ASTM B 32 - Solder Metal.

N.  ASTM B 88 - Seamless Copper Water Tube.

0.  ASTM B 306 - Copper Drainage Tube (DWV).

P.  ASTM C 425 - Compression Joints for Vitrified Clay Pipe and Fittings.

Q.  ASTM C 564 - Rubber Gaskets for Cast Iron Soil Pipe and Fittings.

R.  AWS A5.8 - Brazing Filler Metal.

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

T.  AWWA C151 - Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined

Molds, for Water or Other Liquids.

U.  AWWA C606 - Grooved and Shouldered Joints.

V.  CISPI 301 - Cast Iron Soil Pipe and Fittings for Hubless Cast Iron Sanitary Systems.

W. CISPI 310 - Coupling for Use in Connection with Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm Drain. Waste, and Vent Piping Applications.

X.  MSS SP-110 - Ball Valves, Threaded, Socket-Welding, Solder Joint, Grooved and

Flared Ends.

Y.  PDI WH-201 - Water Hammer Arresters.

1.4   SUBMITTALS

A.  Include data on pipe materials, pipe fittings, and special fabricated items.

B.  Include component sizes, rough-in requirements, service sizes and finishes for specialties.

C.  Provide operation and maintenance manual.

1.5   QUALITY ASSURANCE

A.  For each product specified, provide components by same manufacturer throughout project.

PART 2 - PRODUCTS

2.1   MANUFACTURERS

A.     Valves:

1.    Hammond.

2.     Crane.

3.    De Zurik.

4.     Nibco.

5.    Stockham.

B.     Floor Drains:

1.    Jay R. Smith.

2.    Josam.

3.    TyIer/Wade.

4.     Zurn.

5.    Watts.

C.    Cleanouts:

1.    Jay R. Smith.

2.    Josam.

3.    TyIer/Wade.

4.     Zurn.

D.    Backflow Preventers:

1.    Watts.

2.     Rockwell.

3.    FEBCO.

E.    Water Hammer Arresters:

1.     Precision Plumbing Products.

2.     Sioux Chief.

3.    Watts.

F.     Hose Bibbs/Hydrants:

1.    Woodford.

2.    Jay R. Smith..

3.    Josam.

4.     Chicago.

5.    Zum.

G.    Trap Primers:

1.     Precision Plumbing Products.

2.    Jay R. Smith..

3.    Watts.

2.2   SANITARY SEWER AND VENT PIPING

A.  Below Grade Beyond 5 Feet of Building:

1.  Cast Iron Piping and Fittings: ASTM A 74, service weight, hub and plain end with ASTM C 564, neoprene elastomeric compression type gaskets.

B.  Below Grade Within 5 Feet of Building:

1.  Cast Iron Piping and Fittings: ASTM A 74, service weight, hub and plain end with CISPI 301 or ASTM C 564 neoprene elastomeric compression type gaskets.

C.  Above Grade:

1.  Cast Iron Piping and Fittings: ASTM A 74, service weight, hub and plain end with ASTM C 564, neoprene elastomeric compression type gaskets.

2.  Cast Iron Piping and Fittings: CISPI 301, service weight, hubless with CISPI 310 neoprene elastomeric gaskets and stainless steel clamp-and-shield assemblies.

3.  Copper Tubing and Fittings: ASTM B 306. Type DWV with ASME B16.23 cast bronze or ASME B16.29 wrought copper fittings and ASTM B 32, grade SOB solder joints.

2.3   WATER PIPING

A.    Below Grade Beyond 5 Feet of Building:

1.  Cast Iron Piping: AWWA C151.

a.  Fittings: Ductile or gray iron, standard thickness.

b.  Joints: AWWA C111, rubber gasket with 3/4 inch diameter rods.

2.  Copper Tubing: ASTM B 88, Type K, hard drawn.

a.  Fittings: ASME B16.18 cast bronze or ASME B16.22 wrought copper or bronze.

b.  Joints: AWS A5.8 BCuP silver braze (lead free).

B.  Below Grade Within 5 Feet of Building:

1.  Pipe 2 Inches and Smaller; Copper Tubing: ASTM B 88, Type K, annealed.

a.  Fittings: None.

b.  Joints: AWS A5.8 BCuP silver braze (lead free).

2.  Pipe Over 2 Inches; Copper Tubing: ASTM B 88, Type K, hard drawn.

a.  Fittings: ASME B16.18, cast bronze or ASME B16.22, wrought

copper and bronze.

b.     Joints:. AWS A5.8 BCuP silver braze (lead free).

C.  Above Grade:

1.  Pipe 3 Inches and Smaller; Copper Tubing: ASTM B 88, Type L, hard drawn.

a.  Fittings: ASME B16.18, cast bronze, or ASME B16.22 wrought copper and bronze.

b.  Joints: ASTM B 32, solder, Grade 95TA (lead free).

2.  Pipe Over 3 Inches

a.  Galvanized Steel Pipe: ASTM A 53, Schedule 40.

1)  Fittings: Cast iron.

2)  Joints: Grooved mechanical couplings

b.    Copper Tubing: ASTM B 88, Type K, hard drawn.

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

2)  Joints: AWS A5.8 BCuP silver braze (lead free).

2.4  UNIONS, FLANGES AND COUPLINGS
A.  Pipe 2 Inches and Smaller:

1.   Ferrous Piping; 150 psig malleable iron threaded unions.

2.   Copper Tubing: 150 psig bronze unions with soldered joints.

B.  Pipe Over 2 Inches:

1.  Ferrous Piping: 150 psig forged steel slip-on flanges; 1/16 inch thick preformed neoprene gaskets.

2.  Copper Tubing: 150 psig slip-on bronze flanges; 1/16 inch thick preformed neoprene gaskets.

C.  Grooved and Shouldered Pipe End Couplings:

1.  Housing: ASTM A 47, 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.

2.  Sealing gasket: "C" shape composition sealing gasket.

D.  Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end, water impervious isolation barrier.

2.5   VALVES

A.  Gate Valves:

1.  2 Inches and Smaller: Bronze body, 125 psi steam, bronze trim, non-rising stem, handwheel, inside screw, single wedge or disc, solder or threaded ends.

2.  Over 2 Inches: Iron body, 125 psi steam, bronze trim, OS&Y n'sing stem, handwheel, wedge, flanged or grooved ends.

B.  Globe Valves:

1.  2 Inches and Smaller: Bronze body. 125 psi steam, bronze trim, rising stem. handwheel. inside screw, renewable composition disc, solder or screwed ends, with back seating capacity (repackable under pressure).

2.  Over 2 Inches: Iron body, 125 psi steam, bronze trim, rising stem, handwheel, OS&Y, plug-type disc, flanged ends, renewable seat and disc.

C.  Ball Valves:

1.  2 Inches and Smaller: Bronze body, full port, chrome plated brass/bronze ball, teflon seats, separate packnut with adjustable stem packing, rated 150 psi steam and 600 WOG, solder or threaded ends. Valve ends shall have full depth ANSI threads or extended solder connections and be comply with MSS SP-110. Provide with balancing stops on hot water return line.

2.  Over 2 Inches: Cast steel body, Class 150 stainless steel ball and stem, teflon seat and stuffing box seals, lever handle, flanged ends.

D.  Butterfly Valves: Iron body, aluminum bronze disc, 400 series stainless steel shaft, resilient liner seat, full lug body, shaft integral with disc. Provide valves absolute tight with 150 psi pressure drop imposed across seat. Valves shall be capable for use as isolation valves and recommended by manufacturer for dead end service at full pressure without need for downstream flange. Provide gear operator for valves 8 feet and larger. Provide lever lock handle with toothed plate for shutoff service and infinitely adjustable handle with locknut and memory stop for throttling service for smaller sizes.

E.  Swing Check Valves:

1.  2 Inches and Smaller: Rate 200 psi WOG minimum water pressure, brass or

bronze construction, bronze disc, threaded or soldered connections.

2.  Over 2 Inches: Rated 200 psi WOG minimum water pressure, iron body,

brass mounted, flanged connections.

2.6
DRAINS

A.  Floor and Shower Drain, Toilets and Finished Areas (FD-1): Coated cast iron body floor drain, two-piece body with double drainage flange, invertible nonpuncturing flashing collar, weepholes. bottom outlet, and adjustable satin nickel-bronze 6x6 square strainer; Wade 1100 G. Provide 1/2-inch primer tap. and satin finish bronze top.

B.  Floor Drains, Mechanical Rooms (FD-2): Coated cast iron floor drain, two piece body with double drainage flange, nonpuncturing flashing collar, weepholes, bottom outlet, round top and removable shallow sediment bucket which supports medium-duty loose-set antitilting grate with perimeter drainage slots; Wade 1210 Series.  Provide 1/2-inch primer tap.

C.  Floor Drains. Kitchens (FD-3): 8-inch by 8-inch by 6-inch deep floor sink with acid-resisting interior, double drainage flange with weepholes, bottom outlet, aluminum internal dome strainer, nickel-bronze sanitary sloped rim, and nickel-bronze antitilting grate; Wade #9110 Series.

D.  Floor Sink, Kitchens (FS-1): 12-inch by 12-inch square cast iron, 8-1/8-inch deep floor sink with acid-resisting interior, double drainage flange with weepholes, aluminum internal dome strainer, nickel-bronze sanitary sloped rim and nickel-bronze antitilting grate; Wade 9140. Provide 1/2 grate (-15), aluminum sediment bucket (-27).

2.7  CLEANOUTS

A.  Interior Service Floor Areas and Exterior Areas: Round coated castJron floor cleanoutwith internal gasketed ABS cleanout plug and adjustable ABS housing with scoriated secured round satin nickel-bronze top; Wade 7000 Z Series. Provide satin finish bronze top.

B.  Interior Finishes Floor Areas: Round coated cast iron floor cleanout with internal gasketed ABS cleanout plug and adjustable ABS housing with secured scoriated square satin nickel-bronze top; Wade 8130 AF Series. Provide satin finish bronze top. Top recessed tortile, carpet cleanout marker, secured vandalproof cover screws.  

C.  Interior Finished Wall Areas: Wade 8480R. round stainless steel wall access cover with center screw, coated cast iron cleanout tee with hub and spigot connection and recessed bronze tapped plug; Wade 8560 Series.  Provide secured cover vandalproof screw.

2.8   BACKFLOW PREVENTERS

A.  Reduced Pressure Backflow Preventer Assembly (High Hazard Applications): ASSE

1013. USC FCCC HR, and CSA B64.5.

1.   3/4-inch to 2-inch: Bronze body, modular design with replaceable seats, two independent check valves with intermediate relief valve, ball valve test cocks, 1/4-tum full port resilient seated bronze ball valves, bronze strainer, soft seated check valve; Watts No. 909QT with 601 check.

2.   2 1/2-inch to 10-inch: Iron body, removable bronze seats, two independent check valves with intermediate relief valve, external sensing line, stainless steel internal parts, cast iron check valve bodies, 125 Ib. cast iron strainer, and nonrising stem gate valve shutoffs; Watts No. 909S. Provide epoxy coated, FDA approved cast iron check valve bodies (MS), OS&Y gate valve shutoffs (OSY), fused epoxy coated, FDA approved, 125 lb. strainer.

2.9  ESCUTCHEONS

A.  Provide escutcheons at finished surfaces where bare or insulated piping exposed to view passes through floors, walls or ceilings, except in boiler, utility or equipment rooms. Fasten securely to pipe or pipe covering. Provide satin finish, corrosion resisting steel, polished chromium-plated zinc alloy or polished chromium-plated copper alloy of the one-piece or split-pattern held in place by internal spring tension or setscrew.

2.10 PIPE DRAINS

A.     Provide 3/4-inch hose bibb with renewable seat and gate valve or full port ball valve ahead of hose bibb. Provide 3/4-inch brass plugs or caps at other low points.  Disconnection of supply piping at fixture will be acceptable.

2.11 WATER HAMMER ARRESTERS

A.  ASME A112.26.1M; sized in accordance with PDI WH-201, factory precharged suitable for operation in temperature range of minus 33 to 300 degrees F and maximum 250 psig working pressure; Sioux Chief.

2.12 HOSE BIBBS/HYDRANTS

A.  Hose Bibb (HB-1): Chrome plated brass construction with hose thread spout, adjustable packing nut with deep stem guard, with vacuum breaker in accordance with ASSE 1011; Woodford Model No. 24P-3/4.

B.  Wall Hydrants (WH-1): ASSE 1019; concealed type, nonfreeze, self-draining type with chrome plated brass casting, lockable recessed box, hose thread spout, stainless steel operating stem, removable key and vacuum breaker; Woodford Model No. B65.

2.13 TRAP PRIMERS (TP-1)

A.  1 to 2 Floor Drains: Precision Plumbing Products P-2.

B.  3 to 8 Floor Drains: Precision Plumbing Products P-1.

C.  Provide trap primer distribution unit for more than one drain trap.

PART 3 - EXECUTION

3.1   PREPARATION

A.  Ream pipe and tube ends. Remove burrs.

B.  Remove scale and dirt on inside and outside, before assembly.

C.  Prepare piping connections to equipment with flanges or unions.

D.  Coordinate forming of floor construction to receive drains to required invert elevations.

3.2   INSTALLATION

A.  Provide non-conducting dielectric connections wherever jointing dissimilar metals.

B.  Route piping in orderly manner and maintain gradient

C.  Install piping to conserve building space and not interfere with use of space.

D.  Group piping whenever practical at common elevations.

E.  Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

F.  Provide clearance for installation of insulation and access to valves.

G.  Provide access where valves and fittings are not exposed.

H.  Establish elevations of buried piping outside the building to be below "frost line," but not less than 18 inches.

I.  Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welding.

J.  Prepare pipe, fittings, supports, and accessories not prefinished. ready for finish painting.

K.  Establish invert elevations, slopes for drainage to 1/8-inch per foot (nominally 1 percent) minimum. Maintain gradients.

L.  Excavate and backfill in accordance with the mechanical general provisions.

M.  Install hub and plain end pipe with hub end upstream.

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

0.  Use grooved mechanical couplings and fasteners only in accessible locations.

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

Q.  Install brass male adapters each side of valves in copper pipe system. Sweat solder adapters to pipe.

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

S.  Install ball or butterfly valves for throttling, bypass, or manual flow control services.

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

U.  Slope water piping and arrange to drain at all low points.

V.  Install piping parallel with or at right angles to walls unless otherwise shown on drawings.

W.  Conceal piping above ceiling, in walls or chases, etc., unless otherwise noted on the drawings.

X.   Bending of rigid piping is not permitted, only ells shall be utilized for a change in direction.

Y.  Temporarily plug or cap open ends of pipe at the end of each workday.

Z.   Install specialties in accordance with manufacturer's instructions to permit intended performance.

AA.  Install roof drains and overflow drains using lead flashing, 4 pounds per square foot or heavier.

BB.  Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout plugs with mixture of graphite and linseed oil. Ensure clearance at cleanout for rodding of drainage system.

CC.  Encase exterior cleanouts in concrete flush with grade.

DD.  Install water hammer arresters complete with accessible isolation valve.

EE.   Install water hammer arresters sized in accordance with APDI@ on all hot and cold water lines at the end of each battery of plumbing fixtures and at each plumbing fixture which is located remote from a battery of fixtures, unless noted otherwise on Drawings.

FF.   Provide trap primers in cold water lines for traps as shown on Drawings. Tap trap primers off the top of the domestic water supply line.

3.3   SERVICE CONNECTIONS

A. Connect to sanitary sewer services. Before commencing work check invert elevations required for sewer connections, confirm inverts and ensure that these can be properly connected with slope for drainage and cover to avoid freezing.
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