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DOMESTIC WATER PIPING AND VALVES
GENERAL
SUMMARY
Section includes: 
Copper tube and fittings.
Stainless steel piping and fittings.
Piping joining materials.
Valves
Encasement for piping.
Applicable for domestic and industrial water piping and valves to fixtures and equipment inside the building and, if applicable, underground to point of connection indicated outside of the building.
PERFORMANCE REQUIREMENTS
Provide components and installation capable of producing domestic water piping systems with the following minimum working-pressure ratings:
Domestic Water Service Piping:  175 psig.
For potable water service, the valves shall be lead free or low lead in conformance with applicable regulations. Lead free refers to the wetted surface of the pipe, fittings, and fixtures in potable water systems that have a weighted average lead content ≤0.25%. Source: California Health and Safety Code.
ACTION SUBMITTALS
Product Data:  For each type of pipe, tube, valves, fittings, and couplings.  Certification that products comply with NSF 61, NSF 372, and are lead free, where lead free products are required.
Coordination Drawings: Piping layout, or BIM model, drawn to scale, showing the items described in this Section are coordinated with other building trades and existing conditions.
INFORMATIONAL SUBMITTALS
Field Test Reports:  Indicate and interpret test results for compliance with performance requirements.
Water Test Reports:  Specified in “Cleaning and Disinfecting” Article in Part 3.
Qualifications: disinfecting Company.
DELIVERY, STORAGE, AND HANDLING
Prepare valves for shipping as follows:
Protect internal parts against rust and corrosion.
Protect threads, flange faces, soldered, grooved, and welded ends.
Set gate valves closed to prevent rattling.
Set ball valves open to minimize exposure of functional surfaces.
Use the following precautions during storage:
Maintain piping and valve end protection.
Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.
Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Use of hand wheels or stems as lifting or rigging points is prohibited.
QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.
Comply with NSF 61, "Drinking Water System Components-Health Effects; Sections 1 through 9," for potable domestic water piping and components.  Use qualified disinfection and testing company to certify a clean and disinfected potable domestic water system.
Copper press fittings shall be installed using the proper tool, actuator, jaws, and rings as instructed by the press fitting manufacturer.  Installer shall be experienced in the use of press fittings. 
Piping shall be manufactured in the United States of America, Australia, Canada, or Japan only.
Structural Seismic Performance:  Refer to Division 22 Section “Vibration and Seismic Controls for Plumbing.” 
Drinking Water System Components - Health Effects and Drinking Water System Components - Lead Content Compliance: NSF 61 and NSF 372.
Bronze valves shall be made with dezincification-resistant materials. Bronze valves made shall contain less than 15 percent zinc.
FIELD CONDITIONS
Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by University or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirements indicated:
Notify University’s Representative no fewer than three working days in advance of proposed interruption of water service.
Do not interrupt water service without University Representative’s written permission.  In most cases, the University will turn off operating systems. 
PRODUCTS
MATERIALS
For fixture descriptions in other Part 2 articles where the subparagraph titles  "Products," and "Manufacturers" introduce a list of manufacturers and their products or manufacturers only, the following requirements apply for product selection:
Products:  Subject to compliance with requirements, provide one of the products specified in other Part 2 articles.
Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified in other Part 2 articles.
Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal,” comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.
PIPING MATERIALS
Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
Transition Couplings for Aboveground Pressure Piping:  Coupling or other manufactured fitting the same size as, with pressure rating not less than equal to and ends compatible with, piping to be joined.
Transition Couplings for Underground Pressure Piping:  AWWA C219, metal, sleeve-type coupling or other manufactured fitting the same size as, with pressure rating not less than equal to and ends compatible with, piping to be joined
COPPER TUBING AND FITTINGS
Soft Copper Tube:  ASTM B88, Type K, water tube, annealed temper.
Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 flanges if required to match piping.
Copper Unions:  Wrought Copper Unions: ASME B16.22, or hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.
Hard Copper Tube:  ASTM B88, Types K, and L, drawn temper.
Copper Pressure Fittings:  ASME B16.22, wrought- copper, solder-joint fittings.  
Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 flanges if required to match piping.
Copper Unions:  Wrought Copper Unions: ASME B16.22 or , hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.
Copper, Grooved-End Fittings:  ASTM B75 copper tube or ASTM B584 bronze castings.
Mechanical Couplings for Grooved-End Copper Tubing:
Copper-tube dimensions and design similar to AWWA C606.
Ferrous housing sections.
EPDM-rubber gaskets suitable for hot and cold water.
Bolts and nuts, hot-dip galvanized or stainless steel.
Minimum Pressure Rating: 300 psig.
Press Fitting: Copper and copper alloy press fittings shall conform to material requirements of ASME B16.18 or ASME B16.22 and performance criteria of IAPMO PS 117.  Sealing elements for press fittings shall be EPDM.  Sealing elements shall be factory installed.  In ½” to 4” dimensions the Smart Connect feature assures leakage of liquids or gases from inside the system past the sealing element of an unpressed connection.  The function of this feature is to provide the installer quick and easy identification of connections which have not been pressed prior to putting the system into operation.
STAINLESS STEEL PIPING AND FITTINGS
Stainless steel pipe: ASTM Type 304 or 316 Stainless Schedule 40, 20, or 10 as specified for the job.  
Stainless Pressure Fittings: compatible with material and wall thickness to the pipe.
Stainless steel flanges: class 150 weld-neck or grooved compatible with pipe material.
Stainless Steel Unions: prohibited for schedule 20 and 10.
Stainless Grooved End Fittings: Rigid and flexible full weight grooved couplings.
Stainless Press Fittings: compatible with pipe.
GENERAL REQUIREMENTS FOR VALVES
Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
For potable water service, the valves shall be lead free or low lead in conformance with applicable regulations. Lead free refers to the wetted surface of the pipe, fittings, and fixtures in potable water systems that have a weighted average lead content ≤0.25%. Source: California Health and Safety Code.
ASME Compliance:
ASME B1.20.1 for threads for threaded end valves.
ASME B16.1 for flanges on iron valves.
ASME B16.5 for flanges on steel valves.
ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B16.34 for flanged and threaded end connections
ASME B31.9 for building services piping valves.
NSF Compliance: NSF 61 Annex G and NSF 372 for valve materials for potable-water service.
Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are prohibited.
Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
Valve Sizes: Same as upstream piping unless otherwise indicated.
Valve Actuator Types:
Gear Actuator: For quarter-turn valves NPS 3 and larger.
Hand lever: For quarter-turn valves smaller than NPS 3.
Valves in Insulated Piping:
Include 2-inch or longer stem extensions depending on insulation thickness.
Extended operating handles of non-thermal-conductive material and protective sleeves that allow operation of valves without breaking vapor seals or disturbing insulation.
VALVES
Butterfly Valves: Prohibited 
Balancing Valves for Hot Water
Self-contained, fully automatic, stainless steel, with strainer, integrated union, upstream, and downstream isolation valves, and thermometer.
Manufacturers:
Thermomegatech® Circuit Solver® model CSUAS, or CSUAS-PP
Or equal
Ball Valves: Sizes NPS ½” – 4”
Ball valves shall be two-piece style, full or standard port bronze body, ASTM B62 or B584, with type 316 stainless steel ball and stem and PTFE or RPTFE seats and seals.  Valves shall be rated for 600 psig WOG and 150 psig SWP (non-shock).  Valves shall have adjustable packing glands and blowout proof, internally retained, stems and shall comply with the latest edition of MSS-SP-110.  Threaded end (FNPT) ball valves only; use male adapters where required in soldered end applications.  
Apollo Valves 70LF-140 (Lead Free)
Milwaukee Valve figure UBA400S (Lead Free)
Hammond Valve figure UP8303A (Lead Free)
NIBCO figure T-585-66-LF (Lead Free)
Or equal.
Ball Valve Sizes NPS 4 – 6” 
Ball valves (4 to 6”) shall be full port, stainless steel body with type 316 stainless steel ball and stem and PTFE or RPTFE seats and seals.  Valves shall have adjustable packing glands and blowout proof (internally retained) stems and shall comply with the latest edition of MSS-SP-110. 
Provide class 150 flanged
Provide self-locking gear operators for NPS 4 to 6”. 
Manufacturers:
Apollo Valves  Figure 87A-200
Milwaukee Valve figure F20SS
Or equal.
AWWA, Cast-Iron Gate Valves 2½” – 12” (cold water use, only):
Nonrising-Stem, Resilient-Seated Gate Valves:  AWWA C509, gray- or ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, resilient seats, stainless steel, or bronze stem, and stem nut.
Minimum Working Pressure:  250 psig.
End Connections:  Mechanical joint, or flanged.
Interior and Exterior Coating:  Complying with AWWA C550, epoxy.
Fasteners shall be stainless steel
Or equal.
Manufacturers:
American AVK
American Cast Iron Pipe Co.; American Flow Control Div.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation; Mueller Co.; Water Products Div.
McWane, Inc.; Clow Valve Co. Div. (Oskaloosa).
McWane, Inc.; Kennedy Valve Div.
McWane, Inc.; M&H Valve Company Division
VSI Waterworks
Or equal.
Globe Valves: (NPS Sizes ½” – 3”) Rarely Used Consult with University’s Representative
Type 2, Class 150, MSS-SP-80, bronze body and seat, PTFE disc, union-ring or bolted bonnet, with ferrous-alloy hand wheel. Rated for 300 psi WOG, 200 F maximum, and suited for potable water. 
Crane Co.; Crane Valve Group; Crane Valves.  
Crane Co.; Crane Valve Group; Stockham Div.   
NIBCO INC.  
Or equal.
Check Valves: (NPS Sizes ½” – 2”) Rarely Used Consult with University’s Representative
Swing Check, Type 3, Class 150, MSS-SP-80, bronze body, disc, and seat, Y-pattern, screwed cap, threaded ends. Rated for 300 psi CWP, 200 F maximum, and suited for potable water. 
Crane Co.; Crane Valve Group; Crane Valves.  LF1340
Crane Co.; Crane Valve Group; Stockham Div.  LFB-319Y
NIBCO INC.   T413-Y-LF
Or equal.
Drain valves
Drain valves shall use ball valve specified above with ¾” hose threads outlet and metal screw on cap. 
ENCASEMENT FOR PIPING
Encasement for Underground and under building slab Metal Piping:  ASTM A674 or AWWA C105 Polyethylene film, 0.008-inch minimum thickness, tube or sheet and 10-mil tape two layers wrapped.  Extend PE tube to above ground when pipe rises up through slab. 
EXECUTION
EXCAVATION
Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.
EXAMINATION
Examine the copper tubing and fittings for defects, sand holes, or cracks. There shall be no defects of the tubing or fittings. Any damaged tubing or fittings shall be rejected.  
Ensure that press fittings sealing elements are properly in place and free from damage.  For Sizes 2½” to 4”, installer shall ensure that the stainless steel grip ring is in place.
PIPING APPLICATIONS
Under Building slab, Domestic Water, Building-Service Piping: 
Use Type K hard drawn or annealed copper with wrought copper pressure fittings and brazed or silver solder joints.  
For trap primers, use soft copper tube, Type K. 
Schedule 10, 20, or 40 stainless steel with welded joints may be used instead of underground copper pipe. 
Schedule 40 lead-free Red Brass may be used for potable applications. Schedule-40, red brass may be used for non-potable applications.
Aboveground Domestic Cold and Hot Water Piping:  
Use Type L hard drawn copper, ASTM B813 water flushable, lead-free flux and ASTM B32 lead-free alloy solder (Bridgit, Harris, or equal) or copper press fittings may be used for cold water piping.  
Press fittings for hot water piping may be used only in buildings with water heaters not served by Central Plant high temperature water.
Schedule 10, 20, or 40 stainless steel with welded joints may be used instead of copper pipe. Where joints are exposed to view, roll-grooved couplings may be used. Schedule 40 stainless steel may be used with threaded fittings. 
Schedule 40 lead-free Red Brass may be used for any domestic water piping application. 
Aboveground Domestic and Industrial Recirculating Hot Water Piping:  
Use Type K or L hard drawn copper, ASTM B813 water flushable, lead-free flux and ASTM B32 lead-free alloy solder (Bridgit, Harris, or equal). 
Schedule 10, 20, or 40 stainless steel with welded joints may be used instead of copper pipe. Where joints are exposed to view, roll-grooved couplings, and threaded unions may be used. Schedule 40 stainless steel may be used with threaded fittings. 
Schedule 40 lead-free Red Brass may be used for potable applications. Schedule-40, red brass may be used for non-potable applications. 
Aboveground Non-potable-Water Piping (Soft Water, Industrial Water):  Type L hard drawn copper, ASTM B813 water flushable, lead-free flux and ASTM B32 lead-free alloy solder (Bridgit, Harris, or equal) or copper press fittings.
Automatic faucets and flush valves shall be piped with copper tube or pipe.  Exception:  Automatic faucets located in public restrooms serving wall hung lavatories shall have exposed braided stainless steel flexible type connectors with threaded ends.  Plastic tubing is prohibited.  
Every automatic fitting shall be installed with line-size water-hammer arrestors installed on both hot and cold water connections as close to the automatic valve as possible without being exposed to public view. 
Transition and special fittings with pressure ratings not less than equal to piping rating may be used in applications below, unless otherwise indicated.
Flanges may be used on aboveground piping only. 
Rolled-Grooved joints may be used on aboveground cold water piping for sizes up to 12”.
FITTING APPLICATIONS
Copper piping shall have  wrought copper and lead-free bronze fittings
Lead free brass couplings, bell reducers, tees, elbows, and unions may be used. 
Prohibited fittings include two-piece flanges, reducing couplings (must use bell-reducers or swages), bushings, mechanical tees, saddle fittings, and street elbows. 
Cut grooves are prohibited regardless of pipe wall thickness. Use roll grooving where grooved fittings are permitted.
Provide soldered bronze lead-free flanges for potable service. Non-potable service does not require lead free. Lead-free, class 150 threaded flanges are permitted. 
VALVE APPLICATIONS
Drawings shall indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
Shutoff Duty:  Use ball valves for piping NPS 3 and smaller.  Use gate valves with flanged ends for piping NPS 2½ and larger. Use ball valves or gate valves as directed for 4, 5, and 6 NPS. 
Throttling Duty:  Rarely used. Typically limited to bypass valves around pressure regulators installed in critical facilities. Where approved by the University, use ball or globe valves for piping NPS 1 and smaller.  Consult with University’s Representative for throttling duty valves larger than 1-inch.
Hot-Water-Piping, Balancing Duty:  Automatic, thermally-driven balancing valves.
Drain Duty:  Ball valves with hose-end and cap.
Butterfly valves:  Prohibited on campus.
If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP ratings may be substituted.
Select valves with the following end connections:
NPS 2 and Smaller: Threaded ends.
NPS 2½ to NPS 4: Flanged ends except where threaded valve-end option is indicated in valve schedules.
NPS 5 and Larger: Flanged ends.
PIPING INSTALLATION
Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping installation.
Press connections: Copper and copper alloy press connections shall be made in accordance with the manufacturer’s installation instructions.  The tubing shall be fully inserted into the fitting and the tubing marked at the shoulder of the fitting.  The fitting alignment shall be checked against the mark on the tubing to assure the tubing is fully engaged (inserted) in the fitting.  The joints shall be pressed using the tool(s) approved by the manufacturer. 
Extend domestic water service piping to exterior water distribution piping in sizes and locations indicated.
Install underground copper tubing in accordance with CDA's "Copper Tube Handbook."
Encase piping with polyethylene film or tape in accordance with ASTM A674. 
Cored penetration in concrete wall and mechanical sleeve seal at each service pipe penetration through basement or foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Refer to Division 22 Section "Common Work Results for Plumbing" for sleeves and mechanical sleeve seals.
Install shutoff valve, hose-end drain valve, strainer, water meter, pressure gage, and test tee with valve, inside building at each domestic water service.  Refer to Division 22 Section "Meters and Gages for Plumbing" for pressure gages and meters, and to Division 22 Section "Domestic Water Piping Specialties" for strainers.
Edit first paragraph below to suit Project.  Do not specify water-pressure regulators if booster systems are required.
Install water-pressure regulators downstream from main building shutoff valve and meter where indicated.  Refer to Division 22 Section "Domestic Water Piping Specialties" for water-pressure regulators.
Install aboveground domestic water piping level and plumb.
Fill water piping.  Check components to determine that they are not air bound and that piping is full of water.
Perform the following steps before operation:
Close drain valves, hydrants, and hose bibs.
Open shutoff valves to fully open position.
Open throttling valves to proper setting.
Remove plugs used during testing of piping and plugs used for temporary sealing of piping during installation.
Remove and clean strainer screens.  Close drain valves and replace drain plugs.
Remove filter cartridges from housings, and verify that cartridges are as specified for application where used and that cartridges are clean and ready for use.
Check plumbing equipment and verify proper settings, adjustments, and operation.  Do not operate water heaters before filling with water.
Check plumbing specialties and verify proper settings, adjustments, and operation.
Water-Pressure Regulators: Unless otherwise directed, set outlet pressure at height of building or highest point of water use, in feet x 0.433 plus 30 psi and not to exceed 80 psig maximum, unless otherwise indicated. For example, the highest point of water use is 45 feet above regulator: set point for lowest pressure regulator is 45 x 0.433 = 19.5, 19.5+30 = 49.5. Therefore, set the regulator at 50 psig. Higher pressures increase leakage, wear out fixtures, and increase water use to no benefit. 
Domestic water piping beneath concrete slabs shall be avoided.  Trap primer piping shall be with no joints below slab.  
Piping penetrations of floors, walls, and roofs shall be carefully detailed and installed.  Insulation shall be continuous through penetrations.
Provide service hose bibbs on roof for HVAC Air Handling Units and Major Exhaust Fans or where indicated.
CROSS CONNECTION
Provide cross connection to match existing or if none exists provide as follows.  Atmospheric vacuum breakers shall be provided on sink outlets in lab areas, or a branch line backflow preventer may be installed in a water line supplying an area of a mechanical room, lab, or labs.  When a branch line backflow preventer is used, the water piping downstream of the device must be labeled as “non-potable or industrial water”.
Cross connection is any connection or arrangement of piping between two otherwise separate piping systems, one of which contains potable water and the other non-potable water or industrial fluids of questionable safety.  Cross connection may cause non-potable fluid to enter the potable water system by backflow, back pressure, or back siphonage are prohibited.
The University obtains water from multiple connections to the IRWD system.  These connection points have an IRWD meter and cross connection device.  Projects will connect downstream of these points to University owned water mains.
The University has a responsibility to protect the potable water system on campus.  Of the two methods of protection (containment or internal plumbing control), the University uses the internal plumbing control method.
Internal plumbing control method involves installation of appropriate devices at each point of potential cross connection.  This requires the use of air gaps, vacuum breakers, etc., at each plumbing fixture, equipment, tank, sink, etc., to protect the potable water system from backflow.  Since many of the buildings on campus are used for both research and academic purposes, the internal control method is the only positive economical method to protect the potable water system.
Identify each cross connection and provide adequate protection as described in the CPC.  The CPC recognizes six methods for backflow prevention:  Air Gap (AG), Atmospheric Vacuum Breaker (AVB), Pressure Vacuum Breaker (PVB), Pressure Vacuum Breaker Spill-Proof Assembly (SVB), Reduced Pressure Backflow Prevention Device (RP), and the Double check Valve Assembly (DC).  The design engineer shall consult the Plumbing Code, Manual of Cross-Connection Control, latest edition published by University of Southern California “Foundation for Cross-Connections, California Administrative Code, Title 17-Public Health, for the proper device to use.  The University prefers the use of Reduced Pressure Backflow Preventers.  Backflow prevention devices installed in below grade pits are prohibited.
JOINT CONSTRUCTION
Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping joint construction.
Soldered Joints:  Use Tin-Antimony ASTM B813, water-flushable, lead-free flux; ASTM B32, lead-free-alloy solder; and ASTM B828 procedure.
Rolled-Grooved Joints:  Assemble joints with keyed-coupling housing, gasket, lubricant, and bolts in accordance with coupling and fitting manufacturer's written instructions.
Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools recommended by fitting manufacturer.
VALVE EXAMINATION
Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
Operate valves in positions from fully-open to fully-closed. Examine guides and seats made accessible by such operations.
Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects and damage.
Do not attempt to repair defective valves; replace with new valves.
VALVE INSTALLATION
Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.
Install valves in position to allow full stem movement.
Install check valves for proper direction of flow.
Install chain wheels on operators for gate valves NPS 4 and larger and more than 96 inches above floor. Extend chains to 36 to 48-inches above finished floor.
Install valve tags. Comply with requirements in Division 22 Section "Identification for Plumbing" for valve tags and schedules.
Install sectional valve close to water main on each branch and riser serving plumbing fixtures or equipment.
Install shutoff valve close to each point of connection to existing system, on each water supply to equipment, and on each water supply to plumbing fixtures without supply stops.
Install drain valves for equipment, at base of each water riser, at low points in horizontal piping, and where required to drain water piping.
Install ball valves with hose-end drain at low points in water mains, risers, and branches or downstream of branch isolation valves.
Install flow-limiting valves in each hot-water circulation return branch. Refer to Division 22 Section “Domestic Water Piping Specialties" for flow limiting devices.
HANGER AND SUPPORT INSTALLATION
Refer to Division 22 Section "Vibration and Seismic Controls for Plumbing" for seismic-restraint devices.
Refer to Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment" for pipe hanger and support devices.  Install the following:
Vertical Piping:  MSS Type 8 or Type 42 clamps.
Individual, Straight, Horizontal Piping Runs:  In accordance with the following:
100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
Longer than 100 Feet:  MSS Type 43, adjustable roller hangers.
Longer than 100 Feet:  MSS Type 49, spring cushion rolls.
Multiple, Straight, Horizontal Piping Runs 100 Feet, or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
Base of Vertical Piping:  MSS Type 52, spring hangers.
Install supports in accordance with Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
Support vertical piping and tubing at base and at each floor.
Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
NPS 3/4 and Smaller:  60 inches with ⅜-inch rod.
NPS 1 and NPS 1¼:  72 inches with ⅜-inch rod.
NPS 1½ and NPS 2:  96 inches with ⅜-inch rod.
NPS 2½:  108 inches with ½-inch rod.
NPS 3 to NPS 5:  10 feet with ½-inch rod.
NPS 6:  10 feet with ⅝-inch rod.
NPS 8:  10 feet with ¾-inch rod.
Install supports for vertical copper tubing every 10 feet.
CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.
Install piping adjacent to equipment and machines to allow service and maintenance.
Connect domestic water piping to exterior water service piping.  Use transition fitting to join dissimilar piping materials.
Connect domestic water piping to service piping with shutoff valve, and extend and connect to the following:
Edit or delete four subparagraphs below to suit Project.
Booster Systems:  Cold-water suction and discharge piping.
Water Heaters:  Cold-water supply and hot-water outlet piping in sizes required for the flow, and not smaller than sizes of water heater connections.  Valves shall be line size.  Any reduction in pipe size for connection to heater shall occur after valves.
Plumbing Fixtures:  Cold- and hot-water supply piping in sizes required for the flow, and not smaller than required by plumbing code.
Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than equipment connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for NPS 2½ and larger.
Drawings shall indicate the point of connection of the new domestic water piping.  When tie-in point is not a new water service, the following requirements apply:
Where new water services connect to an existing iron pipe, install isolation shutoff valve, brass unions, six-inch long brass nipple, and wrought copper fittings as a dielectric isolation device.
Where tie-in point requires a shut-down to perform tie-in of new piping, the shut-down shall be approved in advance by the University’s Representative.
When performing modifications of, and additions to an existing water system, ensure that back-wash and entry of debris into the system are prevented.
Install new shut-off valves immediately downstream of point of connection.
FIELD QUALITY CONTROL
Inspect domestic water piping as follows:
Do not enclose, cover, or put piping into operation until it is inspected and approved by University’s Representative.
During installation, notify University’s Representative not less than 72 hours before inspection must be made.  Perform tests specified below in presence of University’s Representative:
Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
Final Inspection:  Arrange for final inspection by University’s Representative to observe tests specified below and to ensure compliance with requirements.
Reinspection:  If University’s Representative finds that piping will not pass test or inspection, make required corrections and arrange for reinspection.
Reports:  Prepare inspection reports and have them signed by University’s Representative.
Test domestic water piping as follows:
Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
Leave uncovered and unconcealed new, altered, extended, or replaced domestic water piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
Cap and subject piping to static water pressure of 175 psig or 1½ times the working pressure, whichever is greater, without exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for four hours with no decrease in pressure.  Leaks and loss in test pressure constitute defects that must be repaired.
Repair leaks and defects with new materials and retest piping or portion thereof until there are no leaks.
Prepare reports for tests and required corrective action.
CLEANING AND DISINFECTION
Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.
Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
Clean and disinfect new and existing affected potable and nonpotable, if applicable, domestic water piping as follows:
Preliminary Disinfectant Preparation
Provide within three (3) feet of the supply main, an injection port for introducing the chlorine solution and a ball valve upstream from the injection port.
No dead-end sections in the systems shall exceeding three (3) feet in length. Branches within the system shall lead to an outlet for bleeding and flushing.
Flushing: After final pressure tests open each fixture or outlet to maximum flow and run until the discharged water is free from particulate.
Alternate Preliminary Disinfectant Preparation Procedure for Underground Domestic Water Lines Only: The Tablet Method of Chlorination-per AWWA Standard for Disinfecting Water Mains (ANSI/AWWA C651-92) may be used for underground domestic water lines.  Request written approved to use this procedure from the University's Representative not less than fourteen days (14) before the start date of the underground piping installation.
Chlorination Procedure:
Notify the University's Representative not less than five (5) working days before the start date of chlorinating.
Install fixtures served by the potable water system before start of chlorinating.
Prior to injection, place signs on each fixture being treated, reading "Heavily Chlorinated Water - Do Not Use."
Introduce the chlorine in the supply system at a rate to provide a uniform concentration of chlorine in the entire system. Maintain not less than fifty-(50) part per million (PPM) chlorine level at each fixture after a hold period of 24 hours.
Draw the injected chlorine in the system through each outlet and fixture until the specified concentration level is reached, then close valves including the service cock and supply valve.  Keep the system closed during the 24-hour hold period.
At the end of the 24-hold period, the University's Representative will test the residual concentration in the system.  Release no water from the system until the University's Representative has taken these samples.  A minimum concentration of 50 PPM of chlorine is required at a minimum of twelve chosen sampling points.
After approval to proceed, flush the system at a relatively high velocity to remove the injected chlorine to a concentration in the system of no more than 0.5 PPM above that in the normal supply.
After approval to proceed, secure the entire system for not less than three (3) days before taking samples for bacterial analysis.
Alternate Chlorination Method: With the prior written approval of the University's Representation not less than 5 days prior to the start of chlorinating, the following alternations to the aforementioned procedure will be authorized: increasing the residual concentration within the system to not less than 200 PPM and test the chlorine residual at the end of 3 hours.  The required residual concentration at the end of the three- (3) hour contact time will be increased to a minimum of 100 PPM.
Sampling and Notification: 
At the completion of the chlorination procedure, take bacteriological samples.  After collection of the samples, the University's Representative may allow temporary water system use pending results of the bacteriological analysis of the samples. Do not use the water system unless such allowance is given.
Upon completion of sampling, submit the certificate of completion to the University's Representative for approval.
Analysis: Perform qualitative and quantitative bacteriological analyses on the water samples and submit a laboratory report.  The report must include the presence of any E Coli bacteria in a 100 ml. sample (this must be negative to be acceptable) and a total plate count of bacteria per cc of the sample (this count must be less than 100, or equal to the supply).
Final Acceptance: Upon satisfactory completion of procedures and receipt of acceptable bacteriological results, the University's Representative will provide written approval of the chlorination process.  Failure to comply in full with the above procedures will result in a requirement to repeat the procedure until acceptable results are achieved, at no additional cost.
Prepare and submit reports of purging and disinfecting activities.
END OF SECTION
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