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SECTION 15400
PLUMBING SYSTEMS
SPEC WRITER NOTE: Delete between //‑‑‑‑// if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraphs. 

PART 1 - GENERAL 

1.1 DESCRIPTION 


Domestic water, sewer and fuel gas systems, including piping, equipment and all necessary accessories as designated in this section.

1.2 RELATED WORK 

A.
Penetrations in rated enclosures: Section 07270, FIRESTOPPING. 

B.
Preparation and finish painting and identification of piping systems: Section 09900, PAINTING. 

C.
Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL). 

D.
Pipe Insulation: Section 15250, INSULATION. 

1.3 SUBMITTALS 

A.
Submit in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS. 

B.
Manufacturer's Literature and Data: 

1.
Piping. 

2.
Valves. 

3.
Floor Drains. 

4.
Roof Drains. 

5.
Backflow Preventers. 

6.
Water Meter. 

7.
Strainers. 

8.
Pressure Gages.

9.
Grease Removal Unit.

10.
Hot Water Temperature Maintenance Heat Tracing.

11.
Pressure Reducing Valves.

12.
Cleanouts.

13.
All items listed in Part 2 - Products. 

C.
Detailed shop drawing of clamping device and extensions when required in connection with the waterproofing membrane or the floor drain. 

1.4 APPLICABLE PUBLICATIONS 

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

B.
Federal Specifications (Fed. Spec.): 

L‑T‑1512A
Tape, Pressure Sensitive Adhesive, Pipe Wrapping 

A-A-1427C
Sodium Hypochlorite Solution 

A-A-59617
Unions, Brass or Bronze Threaded, Pipe Connections and Solder-Joint Tube Connections

C.
American National Standards Institute (ANSI): 


American Society of Mechanical Engineers (ASME): (Copyrighted Society)

A112.1.1M‑91
Floor Drains ANSI/ASME

A13.1-96
Scheme for Identification of Piping Systems

B16.3‑98
Malleable Iron Threaded Fittings ANSI/ASME

B16.4‑98
Cast Iron Threaded Fittings Classes 125 and 250 ANSI/ASME

B16.9‑01
Factory-Made Wrought Steel Buttwelding Fittings ANSI/ASME

B16.11‑01
Forged Steel Fittings, Socket-Welding and Threaded ANSI/ASME 

B16.12‑98
Cast Iron Threaded Drainage Fittings ANSI/ASME

B16.15-85(R 1994)
Cast Bronze Threaded Fittings ANSI/ASME

B16.18-01
Cast Copper Alloy Solder-Joint Pressure Fittings ANSI/ASME

B16.22-01
Wrought Copper and Copper Alloy Solder Joint Pressure Fittings ANSI/ASME

B31.8-01
Gas Transmission and Distribution Piping Systems ANSI/ASME

B40.1-01
Gauges-Pressure Indicating Dial Type-Elastic Element ANSI/ASME

D.
American Society for Testing and Materials (ASTM):

A47-99
Ferritic Malleable Iron Castings Revision 1989

A53-02
Pipe, Steel, Black And Hot-Dipped, Zinc-coated Welded and Seamless

A74-03
Cast Iron Soil Pipe and Fittings

A183-83(R1998)
Carbon Steel Track Bolts and Nuts

A312-03
Seamless and Welded Austenitic Stainless Steel Pipe

A536-84(R1999) E1
Ductile Iron Castings

A733-03
Welded and Seamless Carbon Steel and Austenitic Stainless Steel Pipe Nipples

B32-03
Solder Metal

B61-02
Steam or Bronze Castings

B62-02
Composition Bronze or Ounce Metal Castings

B75-99(Rev A)
Seamless Copper Tube

B88-03
Seamless Copper Water Tube

B306-02
Copper Drainage Tube (DWV)

B584-00
Copper Alloy Sand Castings for General Applications Revision A

B687-99
Brass, Copper, and Chromium-Plated Pipe Nipples

C564-03
Rubber Gaskets for Cast Iron Soil Pipe and Fittings

D2000-01
Rubber Products in Automotive Applications

D4101-03b               Propylene Plastic Injection and Extrusion Materials

D2447-93
Polyethylene (PE) Plastic Pipe, Schedule 40 and 80, Based on Outside Diameter

D2564-94
Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings

D2665-94 Revision A
Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent Pipe and Fittings

D4101-03b
Propylene Plastic Injection and Extrusion Materials

E1120
Standard Specification For Liquid Chlorine

E1229
Standard Specification For Calcium Hypochlorite 

E.
American Water Works Association (AWWA):

C110-03/ A21.10-03
Ductile Iron and Gray Iron Fittings - 75 mm thru 1200 mm (3 inch thru 48 inches) for Water and other liquids AWWA/ ANSI 

C151-00/ A21.51-02
Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds, for Water or Other Liquids AWWA/ ANSI

C203‑02
Coal-Tar Protective Coatings and Linings for Steel Water Pipelines - Enamel and Tape - Hot Applied AWWA/ ANSI

C651‑99
Disinfecting Water Mains 

C701‑02
Cold Water Meters-Turbine Type, for Customer Service AWWA/ ANSI

F.
National Fire Protection Association (NFPA): 

54‑92
National Fuel Gas Code 

G.
American Welding Society (AWS): 

A5.8-92
Filler Metals for Brazing

H.
National Association of Plumbing - Heating - Cooling Contractors (PHCC):

National Standard Plumbing Code - 1996

I.
Cast Iron Soil Pipe Institute (CISPI):

301-04
Hubless Cast Iron Soil and Fittings

J.
International Association of Plumbing and Mechanical Officials (IAPMO):

Uniform Plumbing Code - 2000

IS6-93
Installation Standard

K.
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS):

SP-67-02
Butterfly Valve of the Single flange Type (Lug Wafer)

SP-70-98
Cast Iron Gate Valves, Flanged and Threaded Ends.

SP-72-99
Ball Valves With Flanged or Butt Welding For General Purpose

SP-80-03
Bronze Gate, Globe, Angle and Check Valves.

SP-110-96
Ball Valve Threaded, Socket Welding, Solder Joint, Grooved and Flared Ends

L.
American Society of Sanitary Engineers (ASSE):

1001-02
Pipe Applied Atmospheric Type Vacuum Breakers

1013-99
Reduced Pressure Principle Backflow Preventers

1015-99
Double Check Backflow Prevention Assembly

1018-01
Performance for trap seal primer valve-water supply fed

1020-04
Vacuum Breakers, Anti-Siphon, Pressure Type

M.
Factory Mutual (FM):

a. Coupling Used in Hubless Cast Iron Systems for Drains, Waste and Vent Systems.

N.
Plumbing and Drainage Institute (PDI):
PDI WH-201
Water Hammer Arrestor

SPEC WRITER NOTE: Make material requirements agree with applicable requirements specified in the referenced Applicable Publications. Update and specify only that which applies to the project.

PART 2 ‑ PRODUCTS 

2.1 SANITARY, WASTE, STORM WATER DRAIN AND VENT PIPING 

A.
Cast Iron Soil Pipe and Fittings: Used for pipe buried in or in contact with earth and for extension of pipe to a distance of approximately 1500 mm (5 feet) outside of building walls and interior waste and vent piping above grade. Pipe shall be bell and spigot, modified hub, or plain end (no-hub) as required by selected jointing method: 

1.
Material, (Pipe and Fittings): ASTM A74, C1SP1-301, Service Class. 

2.
Joints: Provide any one of the following types to suit pipe furnished. 

a.
Lead and oakum and caulked by hand. 

b.
Double seal, compression-type molded neoprene gasket. Gaskets shall suit class of pipe being jointed. 

c.
Mechanical: Meet the requirements and criteria for pressure, leak, deflection and shear tests as outlined in Factory Mutual No. 1680 for Class 1 couplings.

1)
Stainless steel clamp type coupling of elastomeric sealing sleeve, ASTM C564 and a Series 300 stainless steel shield and clamp assembly. Sealing sleeve with center-stop to prevent contact between pipes/fittings being joined shall be marked ASTM C564.

2)
Cast Iron coupling with neoprene gasket and stainless steel bolts and nuts.

d.
Mechanical Grooved Couplings: Shall consist of ductile iron (ASTM A536, Grade 65-45-12), or malleable iron (ASTM A47, Grade 32510) housings, a pressure responsive elastomeric gasket (ASTM D2000), and steel track head bolts. Shall be for use on pipe and fittings grooved to the manufacturer's specifications. Couplings and fittings to be of the same manufacturer.

e.
Adapters: Where service weight pipe is connected to extra heavy pipe and extra heavy fittings of chair carriers, provide adapters or similar system to make tight, leakproof joints. 

B.
Steel Pipe and Fittings: May be used for vent piping and storm water piping above grade. 

1.
Pipe Galvanized: ASTM A53, standard weight. 

2.
Fittings: 

a.
Soil, Waste and Drain Piping: Cast iron, ANSI B16.12, threaded, galvanized. 

b.
Sanitary and Exhaust Vent Piping: Malleable iron, ANSI B16.3, or cast iron, ANSI B16.4. All piping shall be of the same kind. Couplings of vent piping may be standard couplings furnished with pipe. 

c.
Unions: Tucker connection or equivalent type throughout.

d.
Mechanical Grooved Couplings: Shall consist of ductile iron (ASTM A536, Grade 65-45-12), or malleable iron (ASTM A47, Grade 32510) housings, a pressure responsive elastomeric gasket (ASTM D2000), and steel track head bolts. Shall be for use on pipe and fittings grooved to the manufacturer's specifications. Couplings and fittings to be of the same manufacturer.

C.
Copper Tube, (DWV): May be used for piping above ground, except for urinal drains. 

1.
Tube: ASTM B306. 

2.
Fittings: 

a.
Solder type.

b.
Grooved fittings, 50 to 150 mm (2 to 6 inch) wrought copper conforming to ASTM B75 C12200, 125 to 150 mm (5 to 6 inch) bronze casting conforming to ASTM B584, CDA 844(81-3-7-9). Mechanical grooved couplings, ductile iron, ASTM A536 (Grade 65-45-12), or malleable iron, ASTM A47 (Grade 32510) housings, with EPDM gasket, steel track head bolts, ASTM A183, coated with copper colored alkyd enamel. 

3.
Joints: ASTM B32, 50/50, special alloy, lead free. Solder using non-corrosive flux. 

SPEC WRITER NOTE: Do not use PVC in areas where the waste water temperature exceeds 38(C (140(F)

D.
Polyvinyl Chloride (PVC): Schedule 40. Shall not be used where waste temperature may exceed 60(C (140(F), such as mechanical equipment rooms, and kitchen, SPD, and sterilizer areas. In nursing homes, restrict PVC to patient toilet areas and use other specified material for trunk sewer. PVC shall not be used in waste risers due to higher noise than other specified material. 

1.
Pipe: Shall be manufactured from Type I normal impact resins in conformance with ASTM D2665 and ASTM B16.12. 

2.
Fittings: 

a.
Solvent Welded Socket Type: Use solvent cement, ASTM D2564. 

b.
Threaded Type: Molded threads only. Use tape or lubricant specifically intended for use with PVC plastic pipe. 

2.2 CHEMICAL RESISTANT WASTE AND VENT PIPING 

A.
General: The material includes connecting fittings in stacks or mains. 

B.
Cast Iron: Acid resistant, close grained, cast iron pipe containing not less than 14.25 percent silicon:
1.
Mechanical Joint: Stainless steel coupling, Series 300. Install couplings over one-piece, sleeve type gaskets. Gaskets shall be either of the following: 

a.
Sintered polytetrafluoroethyl surrounded with neoprene. 

b.
Inner layer of fluorocarbon resin, middle layer of fluorocarbon resin impregnated glass cloth, and outer wrap of neoprene. 

2.
Bell and Spigot Joint. 

C.
Glass: Pre-stressed heat and chemical resistant borosilicate glass pipe and fittings. 

D.
Polypropylene Plastic: ASTM D4101, Schedule 40, flame retardant. Pipe shall meet tolerances in accordance with ASTM D2447-93. Join pipe and fittings by heat fusion or mechanical joint in accordance with ASTM D2657. Must conform to National Sanitation Foundation requirements for corrosive waste service. Short turn elbows and sanitary tees are prohibited. Use standard DWV pattern for fittings. Mechanical joint fittings 38 thru 50 mm (1 1/2 thru 2 inches) shall be used for above grade vent piping and under counters within cabinet space.

E.
Stainless Steel: Type AISI 316L, high-grade austenitic stainless steel, chemically descaled for enhanced corrosion resistance and matt silver finish. Furnish pipe and fittings with EPDM gasketed hub and spigot push-fit connection. Use conversion couplings where connections are made to other piping materials. Gasket exceptions: 

1.
Highly Corrosive Acids and Solvents or Elevated Temperatures: FPM gasket.

2.
Petroleum Products Present: NBR gasket.

2.3 SILVER RECOVERY PIPING 


Polyvinyl Chloride (PVC): ASTM D2665, solvent welded joints.

2.4 WATER SERVICE CONNECTIONS TO BUILDINGS 

A.
From inside face of exterior wall to a distance of approximately 1500 mm (5 feet) outside of building and underground inside building, material selected shall be the same for the size specified. 

B.
 Seventy five millimeters (3 inch) Diameter and Over: Ductile iron, AWWA C151, 850 kPa (125 pounds) water steam pressure (WSP), exterior bituminous coating, cement lined. Provide flanged and anchored connection to interior piping. 

C.
Under 75 mm (3 inch) Diameter: Copper tubing, ASTM B88, Type K, seamless, annealed. Fittings as specified under Article, INTERIOR DOMESTIC WATER PIPING. Use brazing alloys, AWS A5.8, Classification BCuP.

SPEC WRITER NOTE: Use in areas with expansive soils and seismic conditions. 

D.
Flexible Expansion Joint: Ductile iron with ball joints rated for 1725 kPa (250 psi) working pressure conforming to ANSI/AWWA A21.53/C153, capable of deflecting a minimum of 30 degrees and expanding simultaneously to the amount shown on the drawings. Flexible expansion joint shall have the expansion capability designed as an integral part of the ductile iron ball castings. Pressure containing parts shall be lined with a minimum of 15 mils of fusion bonded epoxy conforming to the applicable requirements of ANSI/AWWA C213 and shall be factory holiday tested with a 1500 volt spark test. Flexible expansion joint shall have flanged connections conforming to ANSI/AWWA A21.11/C110. Bolts and nuts shall be 316 stainless steel and gaskets shall be neoprene.

2.5 INTERIOR DOMESTIC WATER PIPING 

A.
Pipe: Copper tube, ASTM B88, Type K or L, drawn. For pipe 150 mm (6 inches) and larger, stainless, steel ASTM A312, schedule 10 may be used.

B.
Fittings for Copper Tube: 

1.
Wrought copper or bronze castings conforming to ANSI B16.18 and B16.22. Unions shall be bronze, MSS SP72 & SP 110, Solder or braze joints.

2.
Grooved fittings, 50 to 150 mm (2 to 6 inch) wrought copper ASTM B75 C12200, 125 to 150 mm (5 to 6 inch) bronze casting ASTM B584, CDA 844. Mechanical grooved couplings, ductile iron, ASTM A536 (Grade 65-45-12), or malleable iron, ASTM A47 (Grade 32510) housing, with EPDM gasket, steel track head bolts, ASTM A183, coated with copper colored alkyd enamel. 

3.
Mechanically formed tee connection: Form mechanically extracted collars in a continuous operation by drilling pilot hole and drawing out tube surface to form collar, having a height of not less than three times the thickness of tube wall. Adjustable collaring device shall insure proper tolerance and complete uniformity of the joint. Notch and dimple joining branch tube in a single process to provide free flow where the branch tube penetrates the fitting. Braze joints. 

C.
Fittings for Stainless Steel:

1.
Stainless steel butt-welded fittings, Type 316, Schedule 10, conforming to ANSI B16.9.

2.
Grooved fittings, stainless steel, Type 316, Schedule 10, conforming to ASTM A403. Segmentally fabricated fittings are not allowed. Mechanical grooved couplings, ductile iron, ASTM A536 (Grade 65-45-12), or Malleable iron, ASTM A47 (Grade 32510) housing, with EPDM gasket, steel track head bolts, ASTM A183, coated with copper colored alkyd enamel.

D.
Adapters: Provide adapters for joining screwed pipe to copper tubing. 

E.
Solder: ASTM B32 Composition Sb5 HA or HB. Provide non‑corrosive flux.

F.
Brazing alloy: AWS A5.8, Classification BCuP. 

G.
Reagent Grade Water Piping and Dialysis Water Piping: 

1.
Polypropylene, ASTM D4101, Schedule 80 pressure pipe with dimensions in conformance with ASTM D2447, but without additions of modifiers, plasticizers, colorants, stabilizers or lubricants. This virgin un-plasticized pipe and fittings shall transport 10 megohm water with no loss of purity. Provide socket fusion joints.

2.
Polyethylene, food and medical grade, capable of transporting 10 megohm water with no loss of purity. Processed by continuous compression molding without the addition of fillers, polymer modifiers or processing aids. Uniform color with no cracks, flaws, blisters or other imperfections in appearance. Provide heat fusion butt welded joints. In accordance with manufacturer's recommendations, provide continuous channel support under all horizontal piping. 

2.6 FUEL GAS SERVICE CONNECTIONS TO BUILDING 

A.
From inside face of exterior wall to a distance of approximately 1500 mm (5 feet) outside of building, use coated piping. 

B.
Pipe: Black steel, ASTM A53, Schedule 40. Shop-applied pipe coating shall be one of the following types: 

1.
Coal Tar Enamel Coating: Exterior of pipe and fittings shall be cleaned, primed with Type B primer and coated with hot-applied coal tar enamel with bonded layer of felt wrap in accordance with AWWA C203. Asbestos felt shall not be used; felt material shall be fibrous glass mat as specified in Appendix Section A2.1 of AWWA C203. 

2.
Adhesive-thermoplastic Resin Coating: Fed. Spec. L-C-530, Type I. 

3.
Thermosetting Epoxy Coating: Fed. Spec. L-C-530, Type II.

4.
Field-applied plastic tape material used on pipe joints and for repairing damaged areas of shop-applied coatings, Fed. Spec. L-T-1512, Type I, 10 mils nominal thickness for pipe joints, and Type II, 20 mils nominal thickness for coating repairs. 

C.
Fittings: 

1.
Butt weld fittings, wrought steel, ANSI B16.9. 

2.
Socket weld and threaded fittings forged steel, ANSI B16.11.

3.
Grooved End: Ductile iron (ASTM A536, Grade 65-45-12), malleable iron (ASTM A47, Grade 32510), or steel (ASTM A53, Type F or Type E or S, Grade B). 

D.
Joints: Welded, ANSI B31.8. 

E.
Earthquake Valve:

A. Valve: Cast from aluminum, ANSI Z21.70.

B. Valve actuator: Actuated by one stainless steel ball, incorporated with a bubble level, vertically mounted and have a single step manual reset level.

C. Operating ambient temperature range: minus 40(C (minus 40(F) to 65.5(C (150(F)

D. Maximum allowable pressure: 414 Kpa (60 psi).

2.7 FUEL GAS PIPING 

A.
Pipe: Black steel, ASTM A53, Schedule 40. 

B.
Nipples: Steel, ASTM A733, Schedule 40. 

C.
Fittings: 

1.
Steel Welded: Schedule 40

a.
Up to 100 mm (4 inch), ANSI B16.11, Socket welded.

b.
Over 100 mm (4 inch), ANSI B16.9, Butt welded.

2.
Malleable Iron, Threaded: ANSI B16.3.

3.
Grooved End: Ductile iron (ASTM A536, Grade 65-45-12), malleable iron (ASTM A47, Grade 32510), or steel (ASTM A53, Type F or Type E or S, Grade B).

D.
Joints: Provide welded or threaded joints. 

E. Dental Gas Outlets: Shall be used only in Examination Rooms, Dental Hygiene, and General Treatment Operatories. Provide right angle chrome finish needle valve with a corrosive resistant steel replaceable cone and corrosive resistant steel or monel renewable valve seat. Valve with chrome finish shall have a bonnet with exterior packing nut and packing gland designed so that valve can easily be repacked while under pressure. All valves shall withstand a minimum pressure of 690 kPa (100 psi) gage without leakage. Equip valve with four-arm handle, serrated hose end, and wall escutcheon.

F. Procedure for holiday inspection: Procedure for holiday inspection: Holiday Inspection shall be conducted on all coatings to determine the presence and number of discontinuities in those coatings referenced in 2.6 / B - 1, 2, 3, and 4 using a Tinker & Rasor model AP/W Holiday Detector. Holiday inspection shall be performed in a manner spelled out in the Tinker & Rasor operating instructions and at a voltage level recommended by the coating manufacturer or applicable NACE International Standard such as RPO 274-93 or RPO 490-90 in the case thermosetting epoxy coating. Holiday Detectors shall be calibrated and supplied with a certificate of calibration from the factory. A calibration of the Holiday Detector shall be performed once every 6 months to verify output voltages are true and correct.

2.8 EXPOSED WATER, WASTE, FUEL AND MEDICAL GAS PIPING 

A.
Finished Room: Use full iron pipe size chrome plated brass piping for exposed water, waste, fuel gas, medical and laboratory gas piping connecting fixtures, casework, cabinets, equipment and reagent racks when not concealed by apron including those furnished by the Government or specified in other sections. 

1.
Pipe: Fed. Spec. WW‑P‑351, standard weight. 

2.
Fittings: ANSI B16.15 cast bronze threaded fittings with chrome finish, (125 and 250). 

3.
Nipples: ASTM B 687, Chromium-plated. 

4.
Unions: Mss SP-72, SP-110, Brass or Bronze with chrome finish. Unions 65 mm (2‑1/2 inches) and larger shall be flange type with approved gaskets. 

5.
Valves: Mss SP-72, SP-110, Brass or bronze with chrome finish. 

B.
Unfinished Rooms, Mechanical Rooms and Kitchens: Chrome‑plated brass piping is not required. Paint piping systems as specified in Section 09900, PAINTING. 

2.9 ETO Water Piping


Stainless steel, ASTM A312, Schedule 10 with stainless steel butt welded fittings.

2.10 PUMPED WASTE, DRAIN AND SEWAGE PIPING:

A.
Pipe: Copper tube, ASTM B88, Type K or L, drawn. For pipe 100 mm (4 inches) and larger, galvanized steel ASTM A53, seamless, standard weight may be used.

B.
Fittings for Copper Tube:

1.
Wrought copper or bronze castings conforming to ANSI B16.18 and B16.22. Unions shall be bronze, Mss SP-72, SP-110. Solder or braze joints.

2.
Grooved fittings, 65 mm to 100 mm (2-1/2 to 4 inch) wrought copper ASTM A75 C12200, 125 to 150 mm (5 to 6 inch) bronze castings ASTM B584, CDA 844. Mechanical grooved couplings, ductile iron, ASTM A536 (Grade 65-45-12), malleable iron, ASTM A47 (Grade 32510) housing, with EPDM gasket, steel track head bolts, ASTM A183, coated with colored alkyd enamel.

C.
Adapters: Provide adapters for joining screwed pipe to copper tubing.

D.
Solder: ASTM B32 Composition Sb5. Provide non-corrosive flux.

2.11 TRAP PRIMER WATER PIPING:

A.
Pipe: Copper tube, ASTM B88, type K, hard drawn.

B.
Fittings: Bronze castings conforming to ANSI B16.18 Solder joints.

C.
Solder: ASTM B32 composition Sb5. Provide non-corrosive flux.

2.12 VALVES 

A.
Asbestos packing is prohibited. 

B.
Shut‑off: 

1.
Cold, Hot and Recirculating Hot Water: 

a.
Fifty millimeter (2 inches) and smaller: 

1)
Ball,  Mss SP-72, SP-110, Type II, Class 125, Style 1, three piece or double union end construction, full ported, full flow, with solder end connections, 2750 kPa (400 psi) WOG, MSS-SP-67. 

b.
 Less than  100 mm (4 inches): Butterfly, iron body, aluminum bronze disc, 416 stainless steel stem, EPDM seat, wafer design, lever operator to six 150 mm (6 inch )size, , 1375 kPa (200 pound) WOG, Fed. Spec WW‑V‑1967. 

c.
One hundred millimeters (4 inches) and larger: 

1)
Gate, MSS-SP-70, wedge disc, class 125, cast iron body with bronze trim, flanged, gear operated and crank for 200 mm (8 inches) and above.

2)
Grooved end butterfly valves with ductile iron body and disc core ASTM A536. Disc rubber coated with compatible material for intended service, maximum working pressure 2050 kPa (300 pounds psi) grooved ends for connection with mechanical grooved couplings.

2.
Reagent Grade Water: Shall be ball type of same material as used for pipe. 

3.
Fuel Gas: 

a.
Twenty-five mm (one inch) and smaller: UL Listed, semi‑steel body, eccentric plug valve, with bronze plug, screwed, 1200 kPa (175 pound) WOG with resilient plug seal recommended for fuel gas service. 

b.
Larger than 25 mm (one inch):

1)
UL Listed, semi-steel body eccentric plug valve, electroless nickel plated plug, bronze bearings, with resilient plug seal recommended for fuel gas service, flanged or screwed, 1200 kPa (175 pound) WOG.

2)
Grooved end butterfly valves with ductile iron body and disc core, ASTM A536. Disc rubber coated with compatible material for intended service, maximum working pressure 2050 kPa (300 psi), grooved ends for connection with mechanical grooved couplings.

C.
Balancing: 

1.
Hot Water Recirculating, 50 mm (2 inches) and smaller: Combination type, calibrated, bronze with bronze disc, equipped with readout valves with integral check valve, indexing position pointer and calibrated name plate, internal EPT 0‑ring seals and factory molded insulating enclosures. 

2.
Larger than 50 mm (2 inches): Combination balancing and shut‑off, non‑lubricated eccentric plug type with cast iron or semi‑steel body, electroless nickel plated cast iron plug, with resilient facing suitable for continuous water service up to 80 (C (180 (F), bronze bearings, 1200 kPa (175 pound) WOG rating and an adjustable open position memory stop and lever. 

D.
Check: 

1.
Less than 100 mm (3 inches) and smaller): Bronze body and trim, swing type, MSS-SP-80, 850 kPa (125 pound) WSP. 

2.
Larger than 100 mm (4 inches and larger):

a.
Iron body, bronze trim, swing type, vertical or horizontal installation, flange connections, 1375 kPa (200 pound) WOG.

b.
Ductile iron (ASTM A536) or malleable iron (ASTM A47) body, stainless steel or aluminum bronze trim, dual disc, spring loaded, non-slamming design with grooved ends for connection with mechanical grooved couplings. Consult manufacturer for appropriate elastomeric seal for intended service. Maximum working pressure 3450 kPa (500 pounds psi), depending on size.

E.
Globe: 

1.
Eighty millimeters (3 inches) or smaller: Bronze body and bonnet, MSS-SP-80, 850 kPa (125 pound) WSP. Disk shall be free to swivel on the stem. Composition seating surface disk construction may be substituted for all metal disk construction. Packing shall be a woven non-asbestos material, impregnated with not less than 25 percent, by weight, tetrafluoroethylene resin. 

2.
Larger than 80 mm (3 inches): Similar to above, except with cast iron body and bronze trim. 

2.13 WATER PRESSURE REDUCING VALVE AND CONNECTIONS 

A.
Single-seated, for dead end service for 200 to 850 kPa (30 to 125 pounds) range on low pressure side. Composition diaphragm and stainless steel springs, bronze body with threaded connections for sizes 15 to 55 mm (1/2 to 2 inch), cast iron or semi-steel body with brass or bronze trimmings and flanged connections for sizes 15 to 50 mm (2-1/2 to 4 inch). 

B.
Operation: Diaphragm and spring to act directly on valve stem. Delivered pressure shall vary not more than one kPa for each 10 kPa (one pound for each 10 pounds) variation on inlet pressure. 

C.
Setting: Entering water pressure, discharge pressure, capacity, size, and related measurements shall be as shown on the drawings. 

D.
Connections Valves and Strainers: Install shut off valve on each side of reducing valve and full sized bypass with globe valve. Install strainer on inlet side of, and same size as pressure reducing valve. Install pressure gage on low pressure side of line. 

2.14 AIR PRESSURE REDUCING VALVE AND CONNECTIONS 


Under seventy-five millimeters (3 inches) , bronze body and trim, 75 mm (3 inches) and over, cast‑iron body with bronze trim. Single seated, for dead end service for 200 to 1025 kPa (30 to 150 pounds) range on low pressure side. Composition diaphragm and bronze spring to act directly on valve stem. Delivered pressure shall not vary more than one kPa for each 10 kPa (one pound for each 10 pounds) variation in inlet pressure. 

2.15 BACKWATER VALVE 


Flap type, hinged or pivoted, with revolving disc. Cast iron body with cleanout of sufficient size to permit removal of interior parts. Hinge, pivot, disc and seat shall be nonferrous metal. Normal position of disc shall be slightly open. Extend the cleanout to the finished floor and fit with threaded countersunk plug. Provide clamping device wherever the cleanout extends through the membrane waterproofing. 

2.16 CLEANOUTS 

A.
Same size as the pipe, up to 100 mm (4 inches); not less than 100 mm (4 inches) for larger pipe. Cleanouts for chemical waste drain pipe shall be of same material as the pipe. Cleanouts shall be easily accessible and shall be gastight and watertight. Provide a minimum clearance of 600 mm (24 inches) for the rodding. 

B.
In Floors: Floor cleanouts shall have cast iron body and frame with square adjustable scoriated secured nickel bronze top. Unit shall be vertically adjustable for a minimum of 50 mm (2 inches). When a waterproof membrane is used in the floor system, provide clamping collars on the cleanouts. Cleanouts shall consist of "Y" fittings and 3 mm (1/8 inch) bends with brass or bronze screw plugs. Cleanouts in the resilient tile floors, quarry tile and ceramic tile floors shall be provided with square top covers recessed for tile insertion. In the carpeted areas, provide carpet cleanout markers. Provide two way cleanouts where indicated on drawings. 

C.
Provide cleanouts at or near the base of the vertical stacks with the cleanout plug located approximately 600 mm (24 inches) above the floor. If there are no fixtures installed on the lowest floor, the cleanout shall be installed at the base of the stack. Extend the cleanouts to the wall access cover. Cleanout shall consist of sanitary tees. Furnish nickel‑bronze square frame and stainless steel cover with minimum opening of 150 by 150 mm (6 by 6 inches) at each wall cleanout. Where the piping is concealed, a fixture trap or a fixture with integral trap, readily removable without disturbing concealed roughing work, shall be accepted as a cleanout equivalent providing the opening to be used as a cleanout opening is the size required by the NPHCC National Standard Plumbing Code.

D.
In horizontal runs above grade, cleanouts shall consist of cast brass tapered screw plug in fitting or caulked/no hub cast iron ferrule. Plain end (no-hub) piping in interstitial space or above ceiling may use plain end (no-hub) blind plug and clamp. 

2.17 FLOOR DRAINS 

A.
ANSI A112.21.1. Provide a caulking flange for connection to cast iron pipe, screwed or no hub outlets for connection to steel pipe, and side outlet when shown. Provide membrane clamp and extensions if required, where installed in connection with waterproof membrane. Puncturing membrane other than for drain opening will not be permitted. Double drainage pattern floor drains shall have integral seepage pan for embedding into floor construction, and weep holes to provide adequate drainage from pan to drain pipe. For drains not installed in connection with a waterproof membrane, provide a 2.2 kg (16-ounce) soft copper membrane, 600 mm (24 inches) square. 

B.
Type B: Galvanized cast iron with medium duty nickel bronze grate, double drainage pattern, clamping device, without sediment bucket but with secondary strainer in bottom. One hundred seventy five millimeters (seven inch) minimum square grate. 

C.
Type C: Cast iron body, double drainage pattern, clamping device, light duty square or round nickel bronze adjustable strainer and grate with vandal proof screws. One hundred fifty millimeter (6 inch) minimum square grate. 

D.
Type D: Cast iron drain with flange, integral reversible clamping device, seepage openings and 175 mm (7 inch) diameter or square satin nickel bronze or satin bronze strainer with 100 mm (4 inch) flange for synthetic covering. 

E.
Type E: Heavy, cast iron body, double drainage pattern, heavy non‑tilting // nickel bronze // ductile iron // grate not less than 300 mm (12 inches) square, removable sediment bucket. Clearance between body and bucket shall be ample for free flow of waste water. For traffic use ductile iron grate.

F.
Type F: Cast iron drain with flange, integral reversible clamping device, seepage openings and a 225 mm (9 inch) two‑piece satin nickel‑bronze or satin bronze strainer for use with seamless vinyl floors. 

G.
Type G: Cast iron body, shallow type with double drainage flange with removable, perforated aluminum sediment bucket with all interior exposed surfaces provided with acid resistant porcelain enamel finish and clamping device. Frame and grate, shall be nickel bronze. Grate shall be approximately 200 mm (8 inches) in diameter. Space between body of drain and basket to be ample for free flow of waste water. 

H.
Type H: Cast iron body, double drainage pattern, without sediment bucket but with loose set nickel bronze grate, secondary strainer, and integral clamping collar; 300 mm (12 inches) in diameter or 300 mm (12 inches) square and approximately 150 mm (6 inches) deep. 

I.
Type I: Cast iron body, wide flange for seamless floor, double drainage pattern, with all interior exposed surfaces provided with acid resistant enamel finish, clamping device, secured nickel bronze rim, aluminum enameled finish sediment basket, perforated with not less than 19 300 square mm (30 square inches) of free area, approximately 100 mm (4 inches) deep, and be provided with grips for easy handling; loose-set, nickel bronze grate approximately 300 mm (12 inches) square and of sufficient strength to support pedestrian traffic. Provide ample space between body of drain and sediment basket for free flow of waste liquids. 

J.
Type J: Flushing Rim Drain. Heavy cast iron body, double drainage pattern with flushing rim and clamping device. Nickel bronze grate approximately 275 mm (11 inches) in diameter, flush with floor. Attach deep‑seal P‑trap to drain. Body and trap shall have pipe taps for water supply connections.

1.
Drain Flange: Flange for synthetic flooring.

2.
Flush Valve: Large diaphragm flushometer, exposed, side oscillating handle, see detail shown on drawings.  

K.
Type K: Flushing Rim Drain. Heavy cast iron body, double drainage pattern with flushing rim and clamping device. Solid bronze gasketed grate approximately 275 mm (11 inches) in diameter, flush with floor. Attach deep‑seal P‑trap to drain. Body and trap shall have pipe taps for water supply connections. 

1.
Drain Flange: Flange for synthetic flooring.

2.
Flush Valve: Large diaphragm flushometer, exposed, side oscillating handle, see detail shown on drawing. 

L.
Type L: Flushing Rim Drain. Heavy cast iron body, double drainage pattern with flushing rim and clamping device. Solid bronze gasketed grate approximately 275 mm (11 inches) in diameter, with 50 mm (2 inch) length of 20 mm (3/4 inch) brass pipe brazed or threaded into the center of the solid grate, pipe shall be threaded and provide brass cap with inter gasket (neoprene) to provide a gas tight installation. Attach deep‑seal P‑trap to drain. Body and trap shall have pipe taps for water supply connections. 

1.
Drain Flange: Flange for synthetic flooring.

2.
Cystoscopy Rooms:

a.
Flush Valve: Large diaphragm flushometer, solenoid operated with a single‑circuit timer. Mount in valve cabinet. 

b.
Operation: Valve solenoid shall be cycled by a single‑circuit timer set to operate flush valve at five minute intervals. Timer shall be electrically connected to an "on‑off" toggle switch installed in connection with light switch and be provided with pilot light. Timer and flush valve shall operate only when timer/valve switch is in the "on" position. 

c.
Valve Cabinets: 

1)
General: Sheet metal not lighter than 1.6 mm thick (16 gauge), size as required, rigidly assembled with joints welded, and punched or drilled for passage of required pipes and services. Provide anchors for fastening cabinet in place. Front shall be flush with wall finish and shall have flush fitting, hinged doors, with latch. Door shall be arranged to not offer any obstruction when open. 

2)
Doors and Trim: Flush with front of cabinet, constructed of not lighter than number 2.7 mm thick (12 gauge) steel. Doors shall open through 180 degrees and be provided with two butt hinges or continuous hinge. Latch shall be provided by manufacture of cabinet.

3)
Painting: Prime and finish painting is specified under Section 09900, PAINTING. 

M.
Type M: Cast iron body, nickel bronze adjustable funnel strainer and clamping device. Funnel strainer shall consist of a perforated floor‑level square or round grate and funnel extension. Minimum dimensions as follows: 

1.
Area of strainer and collar - 23 000 square mm (36 square inches).

2.
Height of funnel - 95 mm (3‑3/4 inches). 

3.
Diameter of lower portion of funnel - 50 mm (2 inches). 

4.
Diameter of top portion of funnel - 100 mm (4 inches). 

5.
Provide paper collars for construction purposes.

N.
Type N: Cast iron body, wide flange for seamless floors, double drainage pattern, with all interior exposed surfaces provided with acid resistant enamel finish, clamping device, secured nickel bronze rim, aluminum enameled finish sediment basket, perforated with not less than 9 000 square mm (14 square inches) of free area, approximately 50 mm (2 inches) deep, and be provided with grips for easy handling; loose-set, nickel bronze grate approximately 200 mm (8 inches) round and of sufficient strength to support pedestrian traffic. Provide ample space between body of drain and sediment basket for free flow of waste liquids. 

O.
Type O: Cast iron body, double drainage pattern, clamping device, less grate and sediment basket but with dome type secondary strainer. Three hundred millimeter 300 mm (12 inches) in diameter or 300 mm (12 inches) square and approximately 150 mm (6 inches) deep. Interior exposed surfaces and rim to have acid resisting, enamel finish. 

P.
Type P: Cast iron body, double drainage pattern, with all interior exposed surfaces provided with acid resistant enamel finish, clamping device, secured nickel bronze rim, aluminum enameled finish sediment basket, perforated with not less than 27 000  mm2 (42 square inches) of free area, approximately 100 mm (4 inches) deep, and be provided with grips for easy handling; loose‑set, nickel bronze grate approximately 300 mm2 (12 inches square) and of sufficient strength to support pedestrian traffic. Provide ample space between body of drain and sediment basket for free flow of waste liquids. 

Q.
Type R: Cast iron body, double drainage pattern and clamping device, less grate and sediment basket but with dome type secondary strainer. Two hundred millimeter (8 inches) in diameter or 200 mm (8 inches) square and approximately 150 mm (6 inches) deep. Interior exposed surfaces and rim to have acid resisting finish. 

R.
Type S: Sanitary Floor Sink: Type 304 stainless steel, 300 mm (12 inches) square, 200 mm (8 inches deep), polished interior, double drainage flange with weep holes, internal dome strainer, heavy duty non-tilting loose set grate. Provide clamping device.

S.
Type T: Funnel Type Chemical Resistant Floor Drain and "P" Trap: Double drainage pattern with integral seepage pan for embedding in floor and weep holes to provide adequate drainage from pan to drain pipe. Floor drain shall be polypropylene, flame retardant, Schedule 40 or 80. Provide outlet of floor drain suitable for properly jointing perforated or slotted floor‑level grate and funnel extension. Minimum dimensions as follows: 

1.
Height of funnel - 95 mm (3-3/4 inches). 

2.
Diameter of lower portion of funnel - 50 mm (2 inches). 

3.
Diameter of top portion of funnel - 100 mm (4 inches). 

T.
Type V: Floor drain with oval funnel and cast iron body. Funnel strainer shall consist of a slotted cast iron floor-level grate funnel extension. Minimum dimensions as follows: 

1.
Area of strainer and collar - 23 000 Square mm (36 square inches). 

2.
Height of funnel - 95 mm (3‑7/8 inches). 

3.
Funnel size - 90 by 225 mm (3‑1/2 by 9 inches). 

U.
Open Sight Drains (OSD): Shall be cast iron, constructed as shown by detail. 

V.
Type X: Chemical resistant floor drain and "P" trap. Double drainage pattern with integral seepage pan for embedding in floor and weep holes to provide adequate drainage from pan to drain pipe. Floor drain shall be polypropylene, flame retardant, Schedule 40 or 80. Provide outlet of floor drain suitable for properly joining a perforated or slotted floor level grate. 

W.
Type Y: For parking decks Heavy: galvanized cast iron body with double drainage pattern, heavy duty polished bronze grate not less than 225 mm (9 inches) in diameter, seepage pan and combination membrane flashing clamp, heavy duty support flange, under deck clamp and vandal proof grate.

2.18 ROOF DRAINS AND CONNECTIONS 

A.
Roof Drains: Cast iron with clamping device for making watertight connection. Free openings through strainer shall be twice area of drain outlet. For roof drains not installed in connection with a waterproof membrane, provide a soft copper membrane 300 mm (12 inches) in diameter greater than outside diameter of drain collar. Provide an integral gravel stop for drains installed on roofs having built‑up roofing covered with gravel or slag. Provide integral no-hub, soil pipe gasket or threaded outlet connection. 

1.
Flat Roofs: Beehive or dome shaped strainer with integral flange not less than 300 mm (12 inches) in diameter. For insulated roofs, provide a roof drain with an adjustable drainage collar, which can be raised or lowered to meet required insulation heights, sump receiver and deck clamp. Bottom section shall serve as roof drain during construction before insulation is installed. 

2.
Canopy Roofs: Beehive or dome shaped strainer with the integral flange not larger than 200 mm (8 inches) in diameter. For insulated roof provide a roof drain with an adjustable drainage collar, which can be raised or lowered to meet the required insulation heights, sump receiver and deck clamp. Bottom section shall serve as roof drain during construction before insulation is installed. 

3.
Promenade Decks: Same as for canopy roofs, except decks shall have flat, round, loose, non‑slip, bronze grate set in square, non‑slip, bronze frame. 

4.
Portico Roofs and Gutters: Horizontal angle type drain with flat bottom and horizontal outlet at the same elevation as the pipe to which it is connected. Strainer shall be removable angle grate type. 

5.
Protective Roof Membrane Insulation Assembly: Perforated stainless steel extension filter, non‑puncturing clamp ring, large sump with extra wide roof flange and deck clamp. 

a.
Non‑pedestrian Roofs: Large polypropylene or aluminum locking dome. 

b.
Pedestrian Roof: Bronze promenade top 350 mm (14 inches) square, set in square secured frame support collar. 

B.
Expansion Joints: Heavy cast iron with cast brass or copper expansion sleeve having smooth bearing surface working freely against a packing ring held in place and under pressure of a bolted gland ring, forming a water and air tight flexible joint. Asbestos packing is prohibited. 

C.
Interior Downspouts: Provide an expansion joint, specified above, at top of run on straight, vertical runs of downspout piping 12 m (40 feet) long or more.

D.
Downspout Nozzle: The nozzle fitting shall be of brass, unfinished, with internal pipe thread for connection to downspout. 

2.19 TRAPS 


Provide on all sanitary branch waste connections from fixtures or equipment not provided with traps. Exposed brass shall be polished brass chromium plated with nipple and set screw escutcheons. Concealed traps may be rough cast brass or same material as pipe connected to. Slip joints not permitted on sewer side of trap. Traps shall correspond to fittings on cast iron soil pipe or steel pipe respectively, and size shall be as required by connected service or fixture.

2.20 TRAP PRIMERS

A.
Trap Primer (TP-1): Electronic type.

1.
Controller: Programmable, solid state, 6 zone, minimum adjustable run time of 1 minute for each zone, 12 hour program battery backup, 120VAC to 24VAC internal transformer, fuse protected circuitry, UL listed, 120VAC input-24VAC output, constructed of enameled steel or plastic, equal to Toro Model Vision.

2.
Solenoid Valve: Brass body, Buna “N” seats, normally closed, 125 psi rated, 24VAC, equal to ASCO model 8210.

3.
Control Wiring: Control wiring to be copper in accordance with NEC 1990, Article 725 and not less than 18 gauge. All wiring shall be in conduit and in accordance with division 16 of the specifications.

B.
Trap Primer (TP-2): Hydraulic.

1.
Fifteen millimeter (1/2 inch) Inlet/ fifteen millimeter (1/2 inch) Outlet fully automatic, all brass trap primer valve, activated by a drop in building water pressure, no adjustment required. Model for one (1) to four (4) traps with distribution unit, may be located anywhere in an active cold water line, as indicated on the drawings or as required by code. ASSE Standard 1018. Omit distribution unit when serving a single trap.

2.21 HAIR INTERCEPTOR 


Provide on beauty and barber case lavatories in lieu of P‑traps. Shall be chromium plated cast brass with top slip joint inlet, 40 mm (1‑1/2 inch) slip outlet and screwed, gasketed, watertight cover in bottom. Provide interceptor with removable, perforated, cylindrical screen of corrosion resisting metal or brass. 

2.22 BACKFLOW PREVENTERS 

A. Provide a backflow prevention device at any point in the plumbing system where the potable water supply comes in contact with a potential source of contamination. Device shall be certified by the American Society of Sanitary Engineers. Listed below is a partial list of connection to the potable water system which shall be protected against backflow or back siphonage. 

B. Reduced Pressure Backflow Preventer: ASSE 1013. 

1.
Deionizers. 

2.
Sterilizers. 

3.
Stills. 

4.
Dialysis, Deionized or Reverse Osmosis Water Systems. 

5.
Water make‑up to heating systems, cooling tower, chilled water system, and generators. 

6.
Water service entrance from loop system. 

C.
Pressure Type: ASSE 1020 

1.
Water make‑up to heating systems, cooling tower, chilled water system, and generators. 

2.
Dental equipment. 

3.
Print washer. 

D.
Atmospheric Vacuum Breaker: ASSE 1001 

1.
Hose bibs and sinks w/threaded outlets. 

2.
Disposers. 

3.
Showers (telephone type). 

4.
Hydrotherapy units. 

5.
Autopsy ‑ on each hot and cold water outlet at each table or sink. 

6.
All kitchen equipment, if not protected by air gap. 

7.
Ventilating hoods w/washdown system. 

8.
Film processor. 

9.
Detergent system. 

10.
Dental equipment. 

11.
Fume hoods. 

12.
Glassware washers. 

E.
Double Check Detector Backflow Prevention Assembly: Fire service. ASSE 1015. 

2.23 WATER METER 


Turbine type, Class II, AWWA C701. Peak domestic flow shall be ____L/S (____ gpm). Register shall indicate in liters (U.S. gallons). 

2.24 WATERPROOFING 

A.
Provide at points where pipes pass through membrane waterproofed floors or walls in contact with earth. 

B.
Floors: Provide cast iron stack sleeve with flashing device and a underdeck clamp. After stack is passed through sleeve, provide a waterproofed caulked joint at top hub. 

C.
Walls: See detail shown on drawings. 

2.25 STRAINERS 

A.
Provide on high pressure side of pressure reducing valves, on suction side of pumps, on inlet side of indicating and control instruments and equipment subject to sediment damage and where shown on drawings. Strainer element shall be removable without disconnection of piping. 

B.
Gas Lines: "Y" type with removable mesh lined brass strainer sleeve. 

C.
Water: Basket or "Y" type with easily removable cover and brass strainer basket. 

D.
Body: Smaller than 80 mm (3 inches), brass or bronze; 80 mm (3 inches) and larger, cast iron or semi‑steel. 

2.26 PRESSURE GAUGES FOR WATER AND SEWAGE USAGE 


ANSI B40.1 all metal case 114 mm (4‑1/2 inches) diameter, bottom connected throughout, graduated as required for service, and identity labeled. Range shall be 1375 kPa (0 to psi) gauge. 

2.27 DIELECTRIC FITTINGS 


Provide dielectric couplings or unions between ferrous and non‑ferrous pipe. 

2.28 STERILIZATION CHEMICALS

A.
Liquid Chlorine: ASTM E1120.
B.
Hypochlorite: ASTM E1229, or Fed. Spec. AA-1427C, grade B.

2.29 GREASE/OIL REMOVAL UNIT:

SPEC WRITER NOTE: Modify Specification when point of use application is required. 

A.
Unit: Welded stainless steel, automatic self-cleaning interceptor, rotating gear wheel assembly for automatic grease/oil removal, a flow control device, self-regulating electric immersion heater, a programmable 24 hour time control, quick release stainless steel lid clamps, a gasketed and fully removable stainless steel lid, a separate grease/oil collection container and an internal strainer basket for collection of solids and sediment.

B.
Grease/Oil Collection Container High Level Alarm Probe and Light: Alarm probe shall be constructed of stainless steel and other corrosion resistant materials, utilize 120 VAC radio frequency balanced impedance bridge circuit and shall be provided fully calibrated and ready to use. Alarm light shall operate on 120 VAC and shall be actuated by the output relay on the alarm probe. Alarm light shall be located as shown on drawing.

//C.
Internal Pump and Heater Hose: Integral pump drive sprocket mating with the unit gear wheel, capable of pumping grease/oils to 4.6 m (15 feet) head with a hose length of 15 m (50 feet). Heated hose assembly shall have an I.D. of 15 mm (1/2-inch) teflon pipe, a 120 VAC self-regulating heating element, fibrous glass thermal insulation and black PVC jacket.//

//D.
Pit Sump Pump: Constructed of epoxy coated cast iron housing, polypropylene base and polycarbonate cover. Pump controlled automatically with mercury float switch. Pump with 3 m (10 feet) long power cord, thermal overheat protection, screened intake, non-clog pumping head and impeller and 40 mm (1-1/2-inch) FNPT discharge. Pump capacity of 2800 ml/S (45 gpm) at 1500 mm (5 feet) head pressure and 224 W (0.3 HP) at 120 VAC.//

//E.
Grease/Oil Collection Container: Constructed of corrosive resistant materials, lid, and minimum 208 L (55 gallon) capacity.

2.30 HOT WATER TEMPERATURE MAINTENANCE HEAT TRACING 


Electric heat tracing, automatic self-regulating type, UL listed, tinned copper braid shield, able to crossover itself without overheating, parallel circuit design able to be cut to any length at job site and shall be corrosive and chemical resistant. Heat tracing shall maintain hot water temperature as scheduled on drawings. Heat tracing shall be complete with power connection kits, splice kits, tee kits, end seal kits and accessories required for a complete operable system. See Schedule for capacity.

2.31 GAS SHUT-OFF VALVE for // Kitchen // Laboratory Areas //

A.
Master gas control valve:

1.
Bronze body, packless, single Buna 'N' seat, explosion proof, solenoid operated, normally closed, UL listed, automatic reset, 0 psi operating pressure differential, 80-90 volts DC. 

B.
Control station:

1.
Push-button station mounted in 2-gang box, key operated, normally open switch and a normally closed push-button mounted in a stainless steel faceplate for flush installation inscribed with "GAS VALVE CONTROL" on top, "OPEN" over keyhold, "CLOSE" over push-button, 120 volt.

C.
Relay panel:

1.
Momentary contact operated relay and rectifier mounted in NEMA Type 1 enclosure, 2 pole normally open, 3 wire control, with 120 volt coil. Interconnect with the ventilator hood fire protection system. When the hood sprinklers activate the main gas solenoid valve shall be closed by the flow switch located in the kitchen ventilator hood control panel.

2.32 GAS EQUIPMENT CONNECTORS 


Flexible connectors with teflon core, interlocked galvanized steel protective casing, AGA certified design.

2.33 WATER HAMMER ARRESTER:


Closed copper tube chamber with permanently sealed 410 kPa (60 psig) air charge above a Double O-ring piston. Two high heat Buna-N 0-rings pressure packed and lubricated with FDA approved Dow Corning No. 11 silicone compound. All units shall be designed in accordance with ASSE 1010 for sealed wall installations without an access panel. Size and install in accordance with Plumbing and Drainage Institute requirements (PDI WH 201). Unit shall be as manufactured by Precision Plumbing Products Inc., Watts or Sioux Chief. Provide water hammer arrestors at all solenoid valves, at all groups of two or more flush valves, at all quick opening or closing valves, and at all medical washing equipment. 

PART 3 ‑ EXECUTION 

3.1 INSTALLATION 

A.
General: Comply with the PHCC National Standard Plumbing Code and the following: 

1.
Install branch piping for water, waste and fuel gas, from the respective piping systems and connect to all fixtures, valves, cocks, outlets, casework, cabinets and equipment, including those furnished by the Government or specified in other sections. 

2.
Install piping for reagent racks. Neatly group, rack and locate piping as required by the equipment. 

3.
Pipe shall be round and straight. Cutting shall be done with proper tools. Pipe, except for plastic and glass, shall be reamed to full size after cutting. 

4.
All pipe runs shall be laid out to avoid interference with other work. 

5.
Install valves with stem in horizontal position whenever possible. All valves shall be easily accessible. Install valve in each water connection to fixture.

6.
Install union and shut-off valve on pressure piping at connections to equipment.

7. All gravity waste drain lines inside the building with vertical drops over 6 m (20 feet) shall be provided with joint restraint on the vertical drop and horizontal offset or branch below the vertical drop. Joint restraint shall be accomplished by threaded, soldered, lead and oakum or grooved joints or a combination of pipe clamps and tie-rods as detailed in NFPA 24. Vertical joint restraint shall be provided from the fitting at the bottom of the vertical drop through every joint up to the riser clamp at the floor penetration of the floor above. Horizontal joint restraint shall be provided from the same fitting at the bottom of the vertical drop through every joint on the horizontal offset or branch for a minimum of 18 m (60 feet) or to anchoring point from the building structure. Joint restraint below ground shall be accomplished by thrust blocks detailed in NFPA 24.

8.
Pipe Hangers, Supports And Accessories:
1.
All piping shall be supported per of the National Standard Plumbing Code, Chapter No. 8.

2.
Shop Painting and Plating: Hangers, supports, rods, inserts and accessories used for Pipe supports shall be shop coated with red lead or zinc Chromate primer paint.  Electroplated copper hanger rods, hangers and accessories may be used with copper tubing.

3.
Floor, Wall and Ceiling Plates, Supports, Hangers:

a.
Solid or split unplated cast iron.

b.
All plates shall be provided with set screws.

c.
Pipe Hangers: Height adjustable clevis type.

d.
Adjustable Floor Rests and Base Flanges:Steel.

e.
Concrete Inserts: "Universal" or continuous slotted type.

f.
Hanger Rods: Mild, low carbon steel, fully threaded or Threaded at each end  with two removable nuts at each end for positioning rod and hanger and locking each in place.

g.
Riser Clamps: Malleable iron or steel.

h.
Rollers: Cast iron.

i.
Self-drilling type expansion shields shall be "Phillips" type, with case hardened steel expander plugs.

j.
Hangers and supports utilized with insulated pipe and tubing shall have 180 degree (min.) metal protection shield Centered on and welded to the hanger and support. The shield shall be 4 inches in length and be 16 gauge steel. The shield shall be sized for the insulation.

k.
Miscellaneous Materials: As specified, required, directed or as noted on the drawings for proper installation of hangers, supports and accessories. If the vertical distance exceeds 6 m (20 feet) for cast iron pipe additional support shall be provided in the center of that span. Provide all necessary auxiliary steel to provide that support.

9.
Install cast escutcheon with set screw at each wall, floor and ceiling penetration in exposed finished locations and within cabinets and millwork.

10.
Backflow prevention device shall be installed in an accessible location, 5 (five) feet above finish floor.
11.
Penetrations:

a.
Fire Stopping: Where pipes pass through fire partitions, fire walls, smoke partitions, or floors, install a fire stop that provides an effective barrier against the spread of fire, smoke and gases as specified in Section 07270, FIRESTOPPING. Completely fill and seal clearances between raceways and openings with the fire stopping materials. 

b.
Waterproofing: At floor penetrations, completely seal clearances around the pipe and make watertight with sealant as specified in Section 07920, SEALANTS AND CAULKING.

B.
Piping shall conform to the following: 

1.
Waste, Storm Water Drain and Vent Drain to main stacks: 

	Pipe Size
	Minimum Pitch 

	80 mm (3 inches) and smaller
	1 : 50 (1/4" to the foot). 

	80 mm (4 inches) and larger
	1 : 100 (1/8" to the foot). 


2.
Exhaust Vent: Extend separately through roof. Sanitary vents shall not connect to exhaust vents. 

3.
Chemical Resistant Waste and Vent and Silver Recovery: 

a.
Where waste lines from fixtures are shown on plans to be chemical resistant, vents shall also be chemical resistant. 

b.
PVC Pipe: Storage and installation shall comply with ASTM D2665.

c.
Glass Piping: Installation shall be a recommended by manufacturer. Pitch shall be 1 : 50 (1/4 inch per foot), minimum. 

d.
Silver recovery pitch shall be 1 : 200 (0.5 percent), minimum. 

e.
Mechanical Joint Polypropylene Pipe: This joint requires pregrooved pipe or cutting of a grove in each pipe section using a rotation cutting tool. Pitch shall be 6 mm (1/4 inch per foot) minimum. Do not install below grade. Do not install within 23 m (75 feet) of hot water appliances (autoclaves, dishwashers, sterilizers and similar equipment.

f.
Silicon cast iron pipe with bell and spigot joints and heat fusion polyproplene pipe may be used below grade under building.

g.
Do not install stainless steel mechanical joints below grade.

h.
Stainless Steel Piping: Join and support piping system per manufacturer's recommendations.

4.
Domestic Water: 

a.
Where possible, grade all lines to facilitate drainage. Provide drain valves at bottom of risers. All unnecessary traps in circulating lines shall be avoided. 

b.
Connect branch lines at bottom of main serving fixtures below and pitch down so that main may be drained through fixture. Connect branch lines to top of main serving only fixtures located on floor above. 

5.
Fuel Gas: 

a.
Entire fuel gas piping installation shall be in accordance with requirements of NFPA 54. 

b.
Install fuel gas piping with plugged drip pockets at low points. 

SPEC WRITER NOTE: Use the following paragraph only in Seismic Area A.

c.
Install automatic shutoff valve (earthquake valve) on medical center side of meter. Valve shall positively shut off supply of gas in case of pressure failure, remain shut off until manually reopened, and be provided with outside adjustment for reset.

3.2 TESTS 

A.
General: Test system either in its entirety or in sections. 

B.
Soil, Waste, Storm Water Drain, Vent, and Silver Recovery Systems: Conduct before trenches are backfilled or fixtures are connected. Conduct water test or air test, as directed. 

1.
Water Test: If entire system is tested, tightly close all openings in pipes except highest opening, and fill system with water to point of overflow. If system is tested in sections, tightly plug each opening except highest opening of section under test, fill each section with water and test with at least a 3 m (10 foot) head of water. In testing successive sections, test at least upper 3 m (10 feet) of next preceding section so that each joint or pipe except upper most 3 m (10 feet) of system has been submitted to a test of at least a 3 m (10 foot) head of water. Keep water in system, or in portion under test, for at least 15 minutes before inspection starts. System shall then be tight at all joints. 

2.
Air Test: Maintain air pressure of 35 kPa (5 psi) gage for at least 15 minutes without leakage. Use force pump and mercury column gage. 

3.
Final Tests: Either one of the following tests may be used. 

a.
Smoke Test: After fixtures are permanently connected and traps are filled with water, fill entire drainage and vent systems with smoke under pressure of 1.3 kPa (one inch of water) with a smoke machine. Chemical smoke is prohibited. 

b.
Peppermint Test: Introduce (two ounces) of peppermint into each line or stack. 

C.
Potable Water System: Test after installation of piping and domestic water heaters, but before piping is concealed, before covering is applied, and before plumbing fixtures are connected. Fill systems with water and maintain hydrostatic pressure of 690 kPa (100 psi) gage for two hours. No decrease in pressure is allowed. Provide a pressure gage with a shutoff and bleeder valve at the highest point of the piping being tested. 

D.
Reagent Grade Water Systems: Fill system with water and maintain hydrostatic pressure of 690 kPa (100 psi) gage during inspection and prove tight. 

E.
Fuel Gas System: NFPA 54. 

F.
All Other Piping Tests: Test new installed piping under 1 1/2 times actual operating conditions and prove tight.

G.
Heat Tracing Systems Testing: Continuity test heat tracing systems and test insulation resistance. Continuity test each cable by applying 12 or 24 VCD to bus wires at the power connection kit and checking voltage drop at the ends of each branch of the circuit. Voltage drop shall not be less than 75 % of the applied voltage. For insulation resistance test (Megger Test) of each cable, use a megometer. Megger Test at 2500 VDC each cable system two times. Perform first Megger Test after cable is installed, but prior to the installation of insulation. Minimum Megger readings shall be 20 megohms, regardless of heater length. If Megger reading is less than 20 megohms, locate the fault and correct or replace cable. Manufacturer’s representative of the tracing shall supervise tests. Submit “test Certificates of Approval” for all tests, including test values of each circuit, signature of manufacturer’s representative, and manufacturer's representative’s approval of test results. 

SPEC WRITER NOTE: Following paragraph shall be included only for new buildings or major additions.

3.3 STERILIZATION 

A.
After tests have been successfully completed, thoroughly flush and sterilize the interior domestic water distribution system in accordance with AWWA C651. 

B.
Use either liquid chlorine or hypochlorite for sterilization. 
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