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SECTION 15400 - PLUMBING

PART 1 - GENERAL

1.1
RELATED DOCUMENTS
A. 
The General Provisions of the Contract, including General and Supplementary Conditions and General Requirements apply to the work specified in this Section.

1.2
DESCRIPTION OF WORK
A. 
Furnish and install new fixtures, waste, vent, cold water and hot water piping shown on plans.

B. 
Connections of all equipment and fixtures with accessory fittings, shut-off valves, trimmings, traps, structural supports, insulation, etch., as herein specified and/or as shown on drawings.

C. 
Refer to SECTION 15050 which is applicable to this Section.

D.
Include (but not necessarily limited to) the following items of mechanical equipment, fixtures and materials installed and in a first class operating condition:

1. 
All labor, materials, equipment, accessories, and miscellaneous items required to provide a complete plumbing system.  Provide adequate supervision at all times during the progress of the work.

2. 
All plumbing piping and hangers for same as specified herein and where shown on the Architectural and/or mechanical drawings.

3.
New water service with connections to service mains at 5’-0” outside the building and connection to water distribution.
4. New sewer services, with connections to service mains at 5’-0” outside the building and piping distribution.

5. New Natural gas system with connections to service mains at 5’-0” outside the building and distribution as shown on the drawings

6. 
Hose bibbs.

7. 
Floor and miscellaneous drains.

8.
All sewer, waste and vent piping and all cleanouts necessary for a complete operation installation as shown on mechanical drawings, or as required by the State and Local Sanitary Codes.

9. 
Temporary water, sanitary, etc., facilities during construction period.

1.3
QUALITY ASSURANCE

A.
Provide plumbing fixtures and accessories for work in this Section produced, meeting the requirements specified.
B.
Soldering processes shall conform to ASME B31.3 Process Piping and Copper Development Association recommended practices.

PART 2 - PRODUCTS

2.1
SANITARY SEWER

A. 
All soil, waste and vent piping 2" in size and larger shall be service weight cast-iron, bell and spigot.  All cast-iron lines shall have neoprene gaskets.  All waste and vent lines 1-1/2" in size and smaller shall be galvanized steel cast-iron drainage fittings.  Contractor's option piping above ground may be "No-Hub".

B. 
Cleanouts in sanitary lines, both inside and outside at building, cast-iron body caulking ferrules with brass thread flanged plugs as manufactured by Alabama Pipe Co., or approved equal.

C.  
Cleanout covers located in floors for sewer lines inside of building, with satin brass scoriated tops and covers.

D. 
Cleanouts shall be installed in each change of direction of sewer lines where more than a 45 degree angle turn is made.  Cleanouts shall be provided within 18” of each sanitary tee.

E.
Cleanouts on underground lines shall be brought to a cast-iron cleanout box, with service marking, 1/2" thick flanged type and loose cover.  Provide 12" X 4" thick concrete slab around cover and frame.
F.
Size and distance between cleanouts shall be required by local authorities and/or as indicated on drawings.
G.
All floor drains shall be provided with trap primers and ½” trap primer line.

2.2
DOMESTIC WATER
A. 
Ball valves shall be provided where indicated on drawings and shall be designed for a minimum water working pressure of not less than one hundred fifty (150) pounds per square inch.  Each underground valve shall be protected by a cast-iron valve box with minimum thickness of 3/16 inch.  The cover shall have the word "WATER" cast in the metal.

B. 
Hot and cold water piping inside the building shall be hard drawn seamless copper tubing, type "L", with wrought copper sweat fittings and lead free solder above grade.  No joints shall be allowed under building slab, on piping 1" and smaller, larger pipe sizes shall have joints with lead free solder.  Water piping underground shall be Type "K".  Piping on exterior of building shall be Type “K”.

C.  
All piping, fittings, solder and flux used in conjunction with the potable water systems shall be lead free.  The term "lead free" shall be as defined in the Safe Drinking Water Act Amendment of 1986 (P.L. 99-339).

2.3
GAS PIPING

A.
All gas piping above ground shall be Schedule 40 black steel and shall be fitted with malleable iron fittings.

B.
All new gas piping run above ground shall be exposed or in ventilated spaces.

C.
All gas piping underground shall be polyethylene pipe with butt fusion joints and fittings and a minimum 110 PSI design pressure.  Pipe transitions to steel shall be made with transition fittings.  The underground system shall meet the requirements of ASTM D3261 and ASTM D2513.

D.
The project gas distribution system shall be electrically insulated from the utility company’s system on the service side of the gas meter with insulated flanges.

E.
Provide, where indicated on the drawings, a new gas service connection for the project.  Provide a new gas cock to shut off the new building distribution piping.  
2.4
STORM DRAIN SYSTEM

A.  
All storm drain piping inside the building, under slab, out to the connections at the site service main shall be as follows.

1. 
Above ground standard weight cast iron "No-Hub" as specified for sanitary sewer above ground.

2.
Underground shall be standard weight cast-iron bell and spigot as specified for underground sanitary sewer systems.

B. Cleanouts shall be as specified for sanitary sewer, except covers shall have the word "Drain" cast in them.

2.5
FIXTURES

A. 
Furnish, install and/or connect all plumbing fixtures indicated on drawings or as herein specified.  Refer to Mechanical as well as Architectural Drawings for location and number of fixtures required.  If any fixtures shown on Architectural Plans but not on Mechanical Plans, or vice versa, these fixtures shall be furnished, installed and connected the same as if indicated on all drawings.  See Architectural Drawings for specific fixtures required.  Where a specific manufacturer's name and catalog number is used to indicate the type and quality required, it shall be assumed that other manufacturer's products may be used, where they are equal and approved by the Architect as stipulated elsewhere herein.

B.
Each plumbing fixture shall be fitted with all necessary and proper fittings, trim and operating devices and shall be left in perfect operating condition.  The finish of all traps, wall escutcheons, and exposed metal work in connection with fixtures, trimmings and operating devices shall be chromium plated.

C.
Before setting any fixtures or rough-in for fixtures, obtain the exact mounting height, as desired, from the Architect.

D.
Equipment shown on drawings to be furnished under other sections shall be roughed-in, installed and connected by this Contractor under this Section.  This Contractor shall furnish and install all necessary valves, piping, fittings and waste traps, etc., not provided with said equipment but as required for proper operation and installation.  Obtain rough-in dimensions before installing any piping.

E. 
Plumbing fixtures shall be as follows:

WATER CLOSET (MARK P-1)

Wall hung; china; elongated rim; 2-1/2” trapway; 1-1/2” top back spud; blowout bowl; open front extra heavy solid plastic white seat less cover with check hinge and stainless steel posts; electronic battery operated flush valve with metal cover, over-ride button, screwdriver stop and back flow vacuum breaker; single or double concealed commercial chair carrier with adjustable fixture support as required.  Chair carrier bolts and nuts shall be brass material with chrome plated nuts.

WATER CLOSET (MARK P-1A)

Same as Mark P-1 except mount for handicap use, ADA compliant.

LAVATORY (MARK P-2)

Countertop; China; mount for handicap use, ADA compliant; grid strainer with 1-1/2” tailpiece; 1-1/2” c.p. “P” trap with cleanout plug and with offset waste to wall; battery operated electronic faucet with two back checks, solenoid valve, control module; 3/8” flexible metal c.p. risers with wheel handle stops; provide all piping from supplies to fixture; insulate waste and water piping under fixture with closed cell insulation, as manufactured by Truebro or approved equal.

URINAL (MARK P-3)

Wall hung; china; top spud; low consumption; mount for handicap use ADA compliant; blow-out action; concealed chair carrier with hanger plate and bottom bearing plate; battery electronic sensor flush valve with vacuum breaker and screwdriver stop.

SINK (MARK P-4)

Stainless steel; two compartment; countertop; self rimming; 18 ga. type 304 s.s.; 3/8” flexible supplies with wheel handle stops; two stopper strainers; continuous waste; 1-1/2” c.p. “P” trap with waste to wall.

URINAL (MARK P-3)

Wall hung; china; top spud; low consumption; wall hanger; mount for handicap use, ADA compliant; battery electronic sensor flush valve with vacuum breaker and screwdriver stop.

URINAL (MARK P-3A)

Same as Mark P-3 except mount for handicap use, ADA compliant.

SINK (MARK P-4)

Stainless steel; two compartment; countertop; U-channel mounting; self rimming; 18 ga. type 304 s.s.; 3/8” flexible supplies with wheel handle stops; two stopper strainers; continuous waste; 1-1/2” c.p. “P” trap with waste to wall.

SERVICE SINK (MARK P-5)

Terrazzo corner floor mop sink; 12” high sides and 6” drop front; 32” X 32” X 12”; s.s. caps on all curbs; faucet with integral stops; wall brace and vacuum breaker; hose and hose bracket; stainless steel strainer and 3” deep seal “P” trap.

DRINKING FOUNTAIN (MARK P-6)

Wall mounted; dual level; electric fountain; ADA compliant; Lead Free; stainless steel; 120V; 1-1/2” “P” trap; 3/8” c.p. metal supply with wheel handle stop; 8 GPH to 50 degree F at 90 degree F ambient.

SHOWER (MARK P-7)

Field Constructed shower stall, see Architectural details. ADA compliant; pressure balancing mixing valve faucet with 3-way hand held shower/slide bar; wall supply elbow adjustable temperature limit stop: 2” floor drain.

EMERGENCY EYEWASH ( MARK P-8)
Wall mounted eye/face wash; 11” stainless steel receptor; aluminum wall bracket; ABS plastic eye/face wash heads; 1½” tailpiece; flow control fitting; inline strainer; thermostatic tempered water mixing valve with adjustable high limit stop and dial thermometer; hot and cold water valve stops;

HOSE BIBB (MARK HB)

3/4" rough brass, loose key sill cock with vacuum breaker, Use for all interior hose bibs.
HOSE BIBB (MARK HB-1)

Wall hydrant cast box with cover, bronze finish, loose key with vacuum breaker. Use for all exterior hose bibs.

FLOOR DRAIN (MARK FD)

Cast-iron - See plans for sizes.  Nickel brass square strainers in toilet rooms and finished areas.   All floor drains shall have 4” deep seal traps and trap primer connections.

FLOOR DRAIN (MARK FD-1)

Cast iron body and flashing collar with extended rim nikaloy strainer, install with rim flush with floor.  All floor drains shall have 4” deep seal traps and trap primer connections.

TRAP PRIMER (MARK TP)

Automatic water metering type, distribution unit to serve drains as shown on drawings.  Install per manufacturers recommendations and provide wall access panel for periodic inspection.  
ROOF DRAIN ( MARK RD )

Cast iron drain with sump, flashing clamp, gravel stop and 16” diameter low profile dome, see drawings for sizes. 

2.6
VALVES, STRAINERS, UNIONS AND FITTINGS

A. 
General - All material shall be new, of the best quality with same brand or manufacturer for all similar installations.  SEE SECTION 15900 for type and manufacturer.

2.7
WATER HAMMER ARRESTORS

A.  
Provide arrestors as marked A.C. (air chambers) where shown on the drawings and/or as necessary to prevent water hammer in the piping based on actual piping arrangement on the job.

B. 
Install fluid water hammer arrestors in compliance with ASSE Standard 1010.

C. 
Each unit shall be constructed with a single moving part.  The barrel shall be fabricated of Type "K" hard drawn copper, with the cap fabricated from standard wrought copper fittings attached to the barrel with lead free solder.  The piston shall be machined from brass and equipped with rubber "O" rings.

2.8
DOMESTIC WATER BOOSTER PUMP
A.
Furnish and install a Duplex constant speed, variable flow factory assembled water booster system.  The unit shall be rated for a system minimum capacity of 170 GPM, with a minimum system pressure of 70 PSIG, including a minimum suction pressure of  20 PSIG.  Maximum suction pressure will be 40 PSIG.

B.
The complete Packaged Pumping System, including pumps, motors, control equipment, tank, valves, fittings and manifolds must be UL Listed. In addition to the UL Listing for the complete system the control panel assembly must be separately listed under UL 508A.
C.
The booster system shall be factory assembled on a steel skid including pumps, motors, valves, 3" SCH 40 steel hot-dip galvanized after fabrication suction and discharge manifolds, and all interconnecting piping, wiring and controls.  Branch piping and tank piping shall be the same material as the suction and discharge manifolds.  Provide isolation valves on the suction and discharge of each pump.  The valves shall be non-rising stem gate valves.  Provide two 4 1/2" ASME grade A, panel mounted gauges for indicating system suction and system discharge pressure.  All skid mounted components shall be factory finished in a high quality enamel paint.

D.
Individual pumps, motors and pressure regulating valves shall be serviced with the booster system in operation and all components shall be suitable for the maximum working pressure in the system.

E.
System shall include two vertical mounted close-coupled end suction centrifugal pumps with ANSI flanged connections.  Pump features to include foot supported casing, back pull out design, top centerline discharge and hydraulically balanced impeller.  Pump shall be cast iron bronze fitted construction with a replaceable shaft sleeve and mechanical seal suitable for a working pressure of 175 PSIG.  Motor shall be NEMA close-coupled type with a JM shaft.

Pump No. 1 shall be rated 85 GPM at 127 ft head. 

Pump No. 2 shall be rated 85 GPM at 127 ft head.

F.
Motors shall be 460 volt, 3 phase, 60 Hz totally enclosed fan cooled, vertical mount and manufactured in accordance with NEMA standards.  Pump No. 1&2 shall be 5 HP, 3500 RPM .  Motors shall be selected so that they do not exceed name plate HP rating throughout the programmed sequence of pump operation.

G.
Constant system pressure shall be maintained by a pilot-operated diaphragm type combination pressure regulating and non-slam check valve on each pump.  Main valve and cover shall be ductile iron with a fused epoxy coating and stainless steel stem and cover bolts.  Construction shall be suitable for the maximum working pressure of the system.

H.
Provide a hydro-pneumatic tank with a carbon steel shell and a replaceable F.D.A. approved heavy duty bladder to separate the air and water.  No water shall come in contact with the metal walls of the tank.  Features shall include an air fill valve and bottom system connection suitable for 100% drawdown. The tank shall be constructed in accordance with Section VIII of the ASME code and be N.B. stamped and shall be rated 132 gallon - 125 PSIG. The tank shall be mounted adjacent to the system requiring one field connection and the tank feed line shall be connected between the lead pump discharge and its PRV to provide maximum tank storage.

I.
The lead pump shall run only as necessary to maintain system pressure and shall be controlled automatically by means of a pressure switch and minimum run timer to prevent short cycling. The lag pump shall be sequenced on and off automatically in accordance with the system demand. The lag sequence control shall be pressure switch operated with on delay and minimum run timers to prevent short cycling. Pumps shall be sequenced as follows:

0   GPM to 85   GPM 
Pump (1 or 2)

85 GPM to 170 GPM                            Pump (1 & 2)
J.
Each system shall include a UL listed enclosed industrial control panel in a NEMA 1 enclosure factory mounted and wired on the steel skid.  The panel shall be furnished with one main disconnect with six power fuses with through the door handle, magnetic starters with (3) leg overload protection, pump run lights, H-O-A selector switches, 115 volt fused control transformer, necessary relays and timers or a programmable logic controller and pump start, stop and sequence controls. In addition the control panel shall be furnished with the following :

low suction pressure shutdown circuit with auto reset

delay timer and light

automatic alternation
K.
After factory assembly, the packaged pumping system shall be hydrostatically tested as well as undergo a complete electric and hydraulic test from 0 to 100% design flow at the factory.  All controls, pump sequencing devices, alarms and instrumentation shall be tested and calibrated for proper operation during factory testing.

L.
The service of a factory trained representative shall be made available on the jobsite for start-up and instructing operating personnel.

2.9
WATER HEATERS

A.
Sizes and requirements of all water heaters shall be as required to meet the design requirements of the project.
PART 3 - EXECUTION

3.1
WORKMANSHIP

A.
All piping, waste and stacks shall be run concealed underground, in ceiling spaces, walls or in chases provided.  The entire installation must present an appearance truly in keeping with the best practice and indicative of skill and neatness.  In areas of exposed ceilings piping shall be grouped together and run on common pipe hangers with piping run parallel to building lines.

B. 
All material shall be installed in a neat and workmanlike manner by competent specialists for each sub-trade.  The installation of any materials and equipment not meeting these standards may be condemned by the Architect and shall be removed and re-installed at no additional cost to the Owner.  Contractor is responsible for the safety and good condition of the materials installed until final acceptance by the Owner.

3.2
INSTALLATION

A.
Pipe shall be laid to the grades and alignment indicated on the drawings.  Each pipe shall be laid line to line and grade and in such manner as to form a close concentric joint with the adjoining pipe and to prevent sudden offsets of the flow line.  The interior of the pipe shall be cleaned of all dirt and superfluous materials of every description.  Trenches shall be kept free from water until the pipe joining material has set and pipe shall not be laid when the conditions of the trench or the weather is unsuitable for such work.  At times when the work is not in progress, open ends of pipe and fittings shall be securely closed, so that no trench water, earth or other substance will enter the pipe or fittings.  Minimum compacted pipe coverage shall be 2'-0", or as indicated on drawings.

B. 
Where the location of the sewer is not clearly defined by dimensions on the drawings, the sewer shall not be run closer horizontally than 6'-0" to water supply main except that the bottom of the water pipe will be at least twelve (12") inches above the top of the sewer pipe, both pipes may be lain in the same trench.  Where sewer mains cross above water services the sewer piping for a distance of ten (10') feet each side of the crossing shall be cast-iron without any joint closer horizontally than three (3') feet to the crossing.

3.3
SANITARY SEWER PIPING

A. 
New piping shall be a complete system to waste and vent lines from all fixtures.

B. 
All waste lines shall be installed on a continuous waste and vent system as required by codes and/or regulations.

C. 
All piping shall be installed straight and true and sized as indicated on drawings.

D. 
All changes in direction shall be made by the use of 45 degree wyes, double wyes, long sweep quarter bend or 1/8 bends, except that single sanitary tees may be used on vertical stacks.  Tees and crosses may be used in vent pipes.

E.
Cleanouts easily accessible shall provide at the foot of each vertical waste or soil stack.  Cleanouts shall be of nominal size as the pipes up to four (4") inches and not less than four (4") inches for larger pipes.  The distance between cleanouts in horizontal lines shall not exceed those distances required by local authorities, whether indicated or not.

F.
All cleanouts installed so as to be easily accessible, and all outside cleanouts installed flush with finished grade.

G.
Horizontal soil or waste lines shall be run at uniform grade of not less than 1/4" per foot.  Horizontal lines shall be supported or anchored at intervals specified in GENERAL MECHANICAL.  All stacks shall be supported at their base and every floor to the roof line and pipes shall be rigidly secured.

H. 
Every fixture trap shall be protected against siphonage and back pressure and air circulation assured by means of a soil or waste stack vent, a continuous waste or soil vent, a loop or circuit vent.
I.
No vents shall be less than 2" in diameter and no case shall branch or main vent have a diameter less than half that of the soil or waste pipe served, or as required by local code.

J.
Make all arrangements with Local Authority for the inspection of the installation of the new sanitary sewer system, and pay all costs and assessed fees.

3.4
HOT WATER AND COLD WATER SYSTEMS
A.
This installation comprises a complete and operating system of hot and cold water distribution and connection to each and every fixture and appliance requiring this service and/or as indicated on drawings.

B. 
All ends of tubing shall be square cut and burrs removed before assembling.  Joints shall be thoroughly cleaned with sandpaper or emery cloth before applying the flux.

C.
All water supply piping, fittings, and fixtures shall be protected against water hammer shock, or surge pressure, by adequate air chambers.

D. 
Each riser battery shall be valved in an accessible location.

E. 
No hot water piping shall be run closer than six (6") inches from cold water pipes.

F. 
Distribution and sizes shall be as indicated on drawings.

G.
Pitch all piping to low points to allow for system drainage.

H. 
Make all arrangements with Local Authority for inspection of the new water system and for the building, pay all assessed costs and fees.

3.6
GAS PIPING

A.
Gas distribution system shall consist of a distribution system to each service point as indicated on drawings.

B.
Provide gas cocks shut-off valve, ball type, and union at each piece of equipment and where indicated on plans.

C.
Connections and piping shall be as shown on plans.  Provide drip legs at all low points.

D.
Provide pipe sleeves at all places piping passes through walls.  Sleeves shall be such as to provide not less than 1/3” clearance all around gas pipe.

E.
Run all gas lines on the roof or along the outside face of the exterior wall exposed and inside building exposed, or in accessible ventilated spaces.  No gas piping shall be run under building slab.

F.
Install piping in accordance with NFPA 54 and SBCCI Gas Code latest edition.

G.
Make all arrangements and coordination for installation of new gas piping and connection to service to building and pay all assessed costs.

3.7      STORM DRAIN SYSTEM 

A. 
All horizontal storm drain pipe shall be run at uniform grade of not less than 1/4" per foot.  If a lesser slope is required because of on job conditions, contractor shall obtain permission before making the change.

B. 
Horizontal lines inside and under the building shall be supported or anchored at intervals as specified in Section 15050.

C. 
Connect storm drain piping to site drainage piping, 5’-0” outside building as shown on drawings.

D.
Make all arrangements with Local Authority for inspection of storm drain system and pay all assessed costs and fees.

3.8
MISCELLANEOUS ITEMS OF WORK
A. 
Contractor shall be responsible for securing all information and data for connection to all utilities and pay all costs including meter fees and connection fees.

B. 
Contractor shall provide temporary water and sewerage on site for use during construction period as required.

C. 
All valves shall be installed so as to be easily accessible for cleaning, inspection maintenance, and operation.

D. 
Provide access panels at all concealed valves.

E. 
All welded piping to be welded by Certified welders skilled in the work to be done.

F. 
No piping of dissimilar metals placed in contact or in close proximity with each other.  Provide bronze valves wherever piping of dissimilar metals is jointed.
G.
Provide all necessary steel frames supports, anchor bolts, sleeves, etc., required for safe support of equipment and piping installed under this contract.  The Mechanical Contractor shall be completely responsible for the accurate position and dimensions of all foundations and support times.
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