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[bookmark: _GoBack]SECTION 33 1110
CAMPUS WATER DISTRIBUTION PIPING
This section is written for connection to the University’s piping system.  If project has to connect to off campus IRWD system then the section requires modification.
GENERAL
SUMMARY
The University owns all water distribution piping underground downstream of connections to the Irvine Ranch Water District (IRWD) located within the campus boundaries, except for the ground-leased area known as the “University Research Park.” Construction and operation is similar to public water agency construction and operation with the University’s Facilities Management department having care, custody, and control of the public water supply.  Some standards (e.g. valve boxes) are deliberately different from IRWD. Connections of any kind (including connections to fire hydrants for site service water) are prohibited without prior written approval of the University’s Facilities Management department. 
Section includes water-distribution piping and specialties located in roads, open land, parking lots, and everywhere on campus outside of buildings for the following:
Retain one or more of first three subparagraphs below.
Potable water service laterals
Fire-service laterals to buildings 
Laterals serving fire hydrants 
Combined potable water service and fire-service laterals serving buildings
Potable water mains downstream of connections to IRWD
Service conditions are 175 psig, maximum, at maximum design temperature of 120°F. 
ACTION SUBMITTALS
Product Data:  For the following:
1. Pipe
Pipe joint restraints
Piping specialties
Valves and accessories.
Water meters. 
Backflow preventers and assemblies.
Protective enclosures.
Fire hydrants.
Drinking fountains
Fire department connections.
Alarm devices.
Joining materials
Miscellaneous materials
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  For specialties to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
Delete items not applicable to the project and delete from Parts 2 and 3.
1. Water meters.
Valves and accessories.
Backflow preventers.
Protective enclosures.
Fire hydrants.
Drinking fountains.
QUALITY ASSURANCE
Product Options:  Drawings indicate size, profiles, and dimensional requirements of piping and specialties and are based on the specific system indicated.  Refer to Division 01.
Regulatory Requirements:
1. Comply with standards of University’s Representative (EH&S) for disinfection of potable water service piping.
Comply with standards of OCFA and SFM for fire-suppression water-service piping, including materials, hose threads, installation, and testing.
Comply with lead free requirements of federal, and California law. 
Use the University’s standard details. If there is no University detail, consult with the University’s representative regarding use of Irvine Ranch Water District (IRWD) details. Use of IRWD details without consultation and approval by the University’s representative is prohibited. 
Piping materials shall bear label, stamp, or other markings of specified testing agency.
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in California Electric Code, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
Comply with ASTM F645 for selection, design, and installation of thermoplastic water piping.
Comply with ASTM A674 for Standard Practice for Polyethylene Encasement for Ductile Iron Pipe for Water or Other Liquids.
NFPA Compliance:  Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-service-main piping.
NSF Compliance:
1. Comply with NSF 14 for plastic potable-water-service piping.  Include marking "NSF-pw" on piping.
Comply with NSF 61 for materials for water-service piping and specialties for domestic water.
Pre-installation conference:  Conduct conference at Project site to comply with requirements of Section “Administrative Requirements`.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
2. [bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2]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.  
DUCTILE-IRON PIPE AND FITTINGS
Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, Class 350; AWWA C116, epoxy coated in interior and exterior with mechanical-joint, bell- and plain-spigot end unless grooved or flanged ends are indicated.
1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, AWWA C116, epoxy coated ductile-iron standard pattern or AWWA C153, AWWA C116, ductile-iron compact pattern.
Glands, Gaskets, and Bolts:  AWWA C111, ductile-iron glands, rubber gaskets, and 316L stainless steel bolts. 
Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, Class 350; AWWA C116, epoxy coated with push-on-joint, bell- and plain-spigot end unless grooved or flanged ends are indicated.
1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, AWWA C116, epoxy coated interior and exterior ductile-iron standard pattern or AWWA C153, ductile-iron compact pattern.
Gaskets:  AWWA C111, rubber.  Grooved-End, Ductile-Iron Pipe:  AWWA C151, Class 350; AWWA C116 epoxy coated with one or both ends with cut rounded grooves in accordance with AWWA C606.
1. Ductile-Iron, Grooved-End Fittings:  ASTM A47, epoxy-coated malleable-iron castings or ASTM A536, ductile-iron castings with dimensions matching pipe.
Ductile-Iron-Piping Couplings:  epoxy coated AWWA C606, AWWA C116, for ductile-iron-pipe dimensions.  Include ferrous housing sections, gasket suitable for water, and 316L stainless steel bolts and nuts. 
Ductile-Iron Flexible Expansion Joints:  Compound, ductile-iron fitting with combination of flanged and mechanical-joint ends complying with AWWA C110 or AWWA C153.  Include two gasketed ball-joint sections and one or more gasketed sleeve sections, epoxy coated, exterior, and interior. Assemble components for offset and expansion indicated.  Include AWWA C111, ductile-iron glands, rubber gaskets, and 316L stainless steel bolts.
Ductile-Iron Deflection Fittings:  Compound, ductile-iron coupling fitting epoxy coated interior and exterior, with sleeve and flexing sections for up to 20-degree deflection, gaskets, and restrained-joint ends complying with AWWA C110 or AWWA C153.  Include AWWA C111, ductile-iron glands, rubber gaskets, and 316L stainless steel bolts.
Ductile-Iron Expansion Joints:  Three-piece, epoxy coated ductile-iron assembly consisting of telescoping sleeve with gaskets and restrained-type, ductile-iron, bell-and-spigot end sections complying with AWWA C110 or AWWA C153.  Select and assemble components for expansion indicated.  Include AWWA C111, ductile-iron glands, rubber gaskets, and 316L stainless steel bolts.
Reducing Couplings: are prohibited.
COPPER TUBE AND FITTINGS
Soft Copper Tube:  ASTM B88, Type K, water tube, annealed temper.
1. Copper Fittings:  ASME B16.22, wrought-copper, solder-joint pressure type.  
Hard Copper Tube:  ASTM B88, Type K, water tube, drawn temper.
1. Copper Fittings:  ASME B16.22, wrought-copper and cast, lead-free bronze, solder-joint pressure type.  
Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 flanges if required to match piping. Provide stainless steel fasteners. Class 125 flanges are prohibited. Van-stone type combination flanges with mixed metals are prohibited. 
Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.
PVC PIPE AND FITTINGS
PVC, AWWA Pipe:  AWWA C900, Class 305 (FM class 200, DR14) with bell end with gasket and spigot end.
1. Comply with UL 1285 for fire-service mains. 
Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile-iron standard pattern or AWWA C153, ductile-iron compact pattern.
Gaskets:  AWWA C111, rubber.
Coating:  Fusion bonded epoxy coating, both interior and exterior per AWWA C116.
Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile-iron standard pattern or AWWA C153, ductile-iron compact pattern.
2. Glands, Gaskets, and Bolts:  AWWA C111, ductile-iron glands, rubber gaskets, and 316L stainless steel bolts.
Coating:  Fusion bonded epoxy coating, both interior and exterior per AWWA C116.
EXTERNAL JOINT RESTRAINTS FOR DUCTILE IRON PIPE, PVC PIPE AND DUCTILE IRON FITTINGS
External Restraint devices for mechanical joint fittings and appurtenances shall conform to the following:
1. Restraint devices for nominal pipe sizes 3 inch through 36 inch shall consist of multiple gripping wedges incorporated into a follower gland meeting the applicable requirements of ANSI/AWWA C110/A21.10.
Materials:
Gland, wedges, and wedge actuating components shall be cast from grade 65-45-12 ductile iron material in accordance with ASTM A536.
Testing for tensile, yield and elongation shall be done in accordance with ASTM E8.
Chemical and nodularity tests shall be performed as recommended by the Ductile Iron Society, on a per ladle basis.
Listed by Underwriters Laboratories in the 4 inch through 12 inch sizes.
Factory Mutual Approved in the 4 inch through 12 inch sizes. 
Mechanical Joint Restraints, 4 inch through 24 inch, shall meet or exceed the requirements of ASTM F1674. 
Ensure proper actuation of the gripping wedges with torque-limiting twist off nuts.
T-bolts and nuts shall be 316 stainless steel, or equivalent suitable for bolting. 
External Restraints for C900 and C905 PVC Bell and Spigot Joints (connecting straight pipe sections of PVC) shall conform to the following:
3. Fusion-bonded epoxy coated split serrated ring for the pipe side
4. Fusion-bonded epoxy coated split ring for the bell end
5. Stainless steel rods between the two rings with stainless steel nuts
6. Pressure rating equal to the pipe with 2:1 safety factor. 
External restraints for Ductile Iron Pipe Bell and Spigot Joints (connecting straight sections of Ductile Iron Pipe) shall conform to the following:
7. Shall consist of a wedge action restraint ring on the spigot joined to a split ductile iron ring behind the bell. The restraint ring shall have individually actuated wedges that increase their resistance to pull-out as pressure or external forces increase. The restraint ring and its wedging components shall be made of minimum grade 65-45-12 ductile iron conforming to ASTM A536. The wedges shall be heat treated to a minimum hardness of 360 BHN. 
8. Use torque-limiting twist off nuts to insure proper actuation of the restraining wedges. 
9. The split ring shall be made of a minimum grade of 65-45-12 ductile iron conforming to ASTM A536. 
10. The restraint devices shall be fusion-bonded epoxy coated. 
11. The connecting tie rods that join the two rings shall be made of stainless steel.
12. The assembly shall have a rated pressure with a minimum two to one safety factor of 350 PSI in the sixteen inch size and below 250 PSI in the eighteen through thirty-six inch sizes.  
Manufacturers:
1. Subject to compliance with requirements, provide products from one of the following (Provide restraints from one manufacturer per job. Do not mix manufacturers on site as they are not compatible.):
EBAA Iron 
1600 Split Serrated Restraint Harness
1700 MEGALUG® Harness 
1100HD Split MEGALUG® Restraint Harness 
1600 Split Serrated Restraint Harness
2000PV MEGALUG®
2000SV MEGALUG® Split Restraint
2100 MEGAFLANGE®
Or equal for larger pipe sizes by EBAA Iron 
Romac
PVC ROMAGRIP™ MJ 
GRIP RING™ PIPE RESTRAINER
RFCA-PVC Restrained Flange Coupling Adaptor for PVC Pipe 3-12 inch
Or Equal
INTERNAL JOINT RESTRAINTS FOR DUCTILE IRON WITH BELL AND SPIGOT ENDS
Manufacturers
1. Subject to compliance with requirements, provide products from of the following. 
American Pipe
Flex-Ring®
Fast-Grip®
US Pipe 
TR Flex
JOINING MATERIALS
Refer to Division 33 Section "Common Work Results for Utilities" for commonly used joining materials.
Transition Couplings, use long pattern:
1. Underground Piping, NPS 1½, and Smaller:  Manufactured fitting or coupling same size as, with pressure rating at least equal to and ends compatible with, piping to be joined. Use for new construction is prohibited. Provide full size line entire length from point of connection to the main to termination inside the building. 
Underground Piping, NPS 2, and Larger:  AWWA C219, metal, sleeve-type coupling same size as, with pressure rating at least equal to and ends compatible with, piping to be joined. 
Aboveground Piping:  Pipe fitting same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
Brazing Filler Metals:  AWS A5.8, BCuP3, or BCuP4 Series.
Soldering Flux:  Water washable type. 
Solder Filler Metal:  Solder shall be tin-silver solder conforming to ASTM B32, latest revision, Grade Sn94, Sn95 or Sn96. Cored solder is prohibited. Solder and flux used in joints of potable waterlines shall contain no more than 0.2 percent lead. 
Plastic Pipe-Flange Gasket, Bolts, and Nuts:  Flange and gasket type and material recommended by piping system manufacturer.  Bolts and nuts shall be 316L stainless steel with anti-gall coating on nuts.
CORROSION-PROTECTION ENCASEMENT FOR PIPING
University’s soil conditions require encasement.
Encasement for Underground Metal Piping:  ASTM A674 or AWWA C105, 8-mil. Minimum thickness, PE film in tube or sheet. Or 10-mil tape applied in two overlapping layers per manufacturer’s instructions.
Nuts, bolts, clamps, and accessories below grade shall be 316L stainless steel.  Bolt threads shall be sealed with silicon only (no grease or bitumastic).  316L stainless steel bolts and nuts shall be coated to prevent galling of the material during assembly.
GATE VALVES
AWWA, Cast-Iron Gate Valves:
1. Manufacturers:
American Flow Control
American AVK
Clow Valve Co.
Kennedy Valve
Mueller Co.
M&H Valve Company 
United States Pipe and Foundry Company.
VSI Waterworks.
Or equal.
Non-rising-Stem, Resilient-Wedge Gate Valves:  AWWA C509, cast or ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, bronze or stainless steel stem, and stem nut.  Valves shall be full wall thickness whether using cast iron or ductile iron.  The wall thickness reductions allowed by AWWA C515 are prohibited.
12. Minimum Rated Operating Pressure: 250 psig.
Minimum Test Pressure: 500 psig
End Connections:  Mechanical joint or flanged.
Interior and exterior epoxy coating:  Comply with ANSI/AWWA C550, standard for Protective Interior Coating of hydrants and valves.  Minimum of nominal 10 mils fusion epoxy coating. .
Body to Bonnet bolts:  Stainless steel 18-8
Stem shall be one solid piece and have an integral thrust collar. 
Gate shall be fully encapsulated in EPDM or SBR.  Gate shall have DELRIN® or other anti-friction insert (s) to reduce operating torque.
Valves in buried service shall have a 2 inch square operating nut.
Valves in above-ground service shall have factory supplied hand wheels
Valves shall open by turning to the left or counter clockwise.
OS&Y, Rising-Stem, and Resilient-Seated Gate Valves:  AWWA C509, UL 262, FM-approved cast or ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, bronze or stainless steel stem, and stem nut.  Valves shall be full wall thickness whether using cast iron or ductile iron.  The wall thickness reductions allowed by AWWA C515 are prohibited.
12. Minimum Working Pressure:  per FM.
End Connections:  Flanged or grooved
Interior and exterior coating:  Comply with ANSI/AWWA C550, standard for Protective Interior Coating of hydrants and valves.
Body to Bonnet bolts:  Stainless steel 18-8
Packing gland bolts and nuts: stainless steel or bronze.
Gate shall be fully encapsulated in EPDM or SBR.  
SERVICE VALVES 
Corporation Stops: Corporation stops shall be manufactured of AWWA C800, ASTM B584, and UNS C89833 waterworks brass containing not less than 86% copper. The inlet fitting shall be a male iron pipe thread and the outlet connection shall be a compression type or grip type for copper pipe or iron-pipe thread. Corporation stops shall be "ball style."
Manufacturers:
1. A.Y. McDonald,
Cambridge Brass, 
Ford Meter Box FB1100
Jones
Mueller
Or equal
SERVICE SADDLES [Rarely used consult with University]
Service saddle bodies shall be manufactured of bronze, brass, stainless steel, or nylon-coated malleable iron as called for in the standard drawings, or plan drawings for the various types of pipe connections. Saddles shall be tapped with a female iron pipe thread outlet. The seal with the outer wall of the pipe shall be effected with either a rubber gasket or an O-ring, except for the stainless steel full-circle style repair clamp connection, which shall have a full-circle rubber gasket. 
1. Asbestos-Cement or Ductile Iron Pipe: Service saddles shall be double strap type for all pipe sizes. The straps shall be flat and shall be manufactured of 316 stainless steel. Refer to UCI or IRWD Standard Drawings for details.
C900 PVC: Service saddles shall be manufactured of ASTM B584, waterworks brass and shall be cast in two sections for pipe up to 8-inches in diameter. Service saddles for use on 10-inch and 12-inch diameter pipe shall have a brass top section and flat 316 stainless steel straps on the bottom of the saddle. Each saddle shall accurately fit the contour of the pipe O.D. without causing distortion of the pipe. The sections shall be securely held in place with type 316 stainless steel hex-head screws or bolts. The cast sections shall be tapped to receive the screws or bolts.
Manufacturers 
1. A.Y. McDonald,
Cambridge Brass,
Ford Meter Box, 202BSD, S902
Jones, 
Mueller, 
Romac, 
Smith-Blair,
Or Equal.
GATE VALVE ACCESSORIES AND SPECIALTIES
Tapping-Sleeve Assemblies:  Comply with MSS SP-60.  Include sleeve and valve compatible with drilling machine.
1. Manufacturers:
12. American model 2800 series
12. JCM Industries model 414
12. Mueller Co.; model H-615 or H-619 
12. Romac model FT S425
12. Tyler Union model 25U 
12. Or equal
Tapping Sleeve:  Fusion-bonded epoxy-coated carbon steel, cast- or ductile-iron or stainless steel, mechanical-joint tapping sleeve with flanged outlet for new branch connection to existing Asbestos Cement Pipe (ACP), ductile-iron pipe, or PVC pipe.  Include sleeve matching size and type of pipe material being tapped and with flange for branch valve. The tapping sleeve shall provide a mechanical joint fitting at each end so that a failure of the pipe being tapped will not cause a leak.  All other forms of tapping sleeve are prohibited. 
Valve:  AWWA, C509 cast-iron, fusion-bonded, epoxy coated valve as described herein with one flange to connect to mechanical-joint tapping sleeve, and mechanical joint outlet to connect to new pipe.
Valve Boxes:  Include triangular top section, adjustable extension of length required for depth of burial of valve, lid with lettering "WATER," bottom section with base of size to fit over valve.  The triangular top section is deliberately different from the Standards of the Irvine Ranch Water District for potable water. Use of round box lids is prohibited. 
CHECK VALVES
Check valves in paragraph and subparagraphs below are available in NPS 2 (DN 50) and larger.
AWWA Check Valves:
1. Manufacturers:
American Flow Control
American AVK
Clow Valve 
Kennedy Valve 
Mueller Co.
M & H Valve 
Or equal
Check Valves:  AWWA C508, swing-check type with 175-psig working-pressure rating and resilient seat.  Include interior and exterior epoxy coating in accordance with AWWA C550 and ends to match piping.
Check valves in paragraph and subparagraphs below are available in NPS 2-1/2 (DN 65) and larger.
UL-Labeled Check Valves:
1. Manufacturers:
American AVK.
Anvil
Mueller Co.
Clow Valve 
Kennedy Valve
Or equal
Check Valves:  UL 312, swing-check type with 175-psig working-pressure rating, rubber-face checks unless otherwise indicated, and ends matching piping.
WATER-REGULATING VALVES FOR WATER DISTRIBUTION
Manufacturers:
1. Cla-Val 90 Series
Apollo A100 series
Or equal
Pressure-Regulating Valves:  Automatic, pilot-operated, cast-iron or bronze body with interior and exterior epoxy coating in accordance with AWWA C550.  Include 250-psig working-pressure design, stainless steel internal trim, stainless steel tubing, and means for discharge pressure adjustment. Provide stainless steel external fittings, manual valves, pilot valves, and strainers. Unless otherwise specified, provide 20 to 105 psig outlet pressure range. Provide upstream, pilot, and downstream pressure gauges with valves. 
Provide pressure-reducing, pressure-reducing with low-flow bypass, or pressure-reducing and sustaining valves as specified. Unless otherwise specified, provide 20 to 105 psig outlet pressure range.  
AIR AND VACUUM RELIEF (AIR-VAC)VALVES
Manufacturers:
1. BERMAD.
GA Industries, Inc.
MULTIPLEX Manufacturing Co.
OCECO, Inc.
Val-Matic Valve & Mfg. Corp.
Cla-Val Co.
Or equal.
Combination Air Valves:  AWWA C512, float-operated, hydromechanical device to automatically release accumulated air or to admit air.  Include 300-psig working-pressure design. Iron valves shall be fusion-bonded epoxy-coated, both interior and exterior in accordance with AWWA C550. 
PRESSURE RELIEF VALVES
Bronze or Stainless Steel Valves shall comply with UL 1478A with Factory Mutual approval.  Valves shall be NPS ½ or NPS ¾ as manufactured by:
1. AFG Model 7000 or 7200
Kunkle  Model 912
Viking Model 7000 or 7200
Or equal
DETECTOR-TYPE WATER METERS
The positive displacement detector water meter shall be provided by the manufacturer of the double detector check assembly and shall be installed as part of the double detector check assembly of the type and manufacturer as specified.
BACKFLOW PREVENTERS
Double Check Detector Assemblies NPS 2½ to NPS 10 for Fire Service Applications.
1. Manufacturers:
FEBCO Model LF856
Wilkins Model 450 DA, 450 DAV
Or equal.
General:  ASSE standard, backflow preventers.
Approved by the Foundation for Cross-Connection Control and Hydraulic Research at the University of Southern California (FCCCHR-USC).
NPS 2 and smaller: Prohibited. Provide Bronze Reduced Pressure Zone Detector Assembly by Wilkins, Zurn, or Apollo. 
NPS 2½ and Larger:  Bronze, cast-iron, or stainless-steel body with flanged ends.
12. Interior Lining:  AWWA C550 or FDA-approved, epoxy coating for backflow preventers having cast-iron body
Include outside screw and yoke (OS&Y) gate valves on inlet and outlet. Valves shall be as described herein. Butterfly valves are prohibited. 
Rated Working Pressure: not less than 175 psig
Strainer:  Do not furnish strainer on backflow assembly.
Reduced-Pressure Zone Detector Assemblies for fire protection and service applications:  
1. Manufacturers: 
FEBCO Model LF860,  LF886V (N-pattern)
Wilkins Model 350 ADA, 475 DAV, 475 DA
Or equal
Approved by the Foundation for Cross-Connection Control and Hydraulic Research at the University of Southern California (FCCCHR-USC).
ASSE 1047.
FM approved or UL listed.
Suitable for continuous pressure application.
[For fire protection applications, include outside screw and yoke (OS&Y) valves on inlet and outlet.] [For building potable water service applications, provide non-rising stem valves on inlet and outlet.]
Valves shall be resilient-wedge gate valves as described herein. Butterfly valves are prohibited. 
Include test cocks;  pressure-differential relief valve with ASME A112.1.2, air-gap fitting located between two positive-seating check valves
Positive displacement type bypass water meter with reduced pressure backflow
Reduced Pressure Zone Assemblies Applications with an in-line water meter:  
1. Manufacturers: 
Watts LF909
FEBCO LF860
Wilkins 375A
Or equal.
Approved by the Foundation for Cross-Connection Control and Hydraulic Research at the University of Southern California (FCCCHR-USC)
ASSE 1047
FM approved or UL listed
Suitable for continuous pressure application.
Provide non-rising stem gate valves or (OS&Y) gate valves on inlet and outlet. Valves shall be as described herein. Butterfly valves are prohibited.
Include test cocks; pressure-differential relief valve with ASME A112.1.2 air-gap fitting located between two positive-seating check valves
FREE STANDING FIRE HYDRANTS
Wet-Barrel Fire Hydrants:  AWWA C503 bronze- or stainless steel-body with two 4-inch and one 2½-inchoutlets, NPS 6 flanged inlet with 6 bolts.  Hydrant shall have 400-psig minimum hydrostatic test-pressure design.
1. Manufacturers and Products:
American AVK Series 2468X
Jones Water Products Model No. J-3775
Or equal
Materials of construction: Hydrant top section shall be bronze or stainless steel.  Interior working parts including stems shall be of bronze containing no more than 7 percent zinc or 2 percent aluminum.
Outlet Threads:  NFPA 1963, with external hose thread used by OCFA.  Include bronze caps with steel chains.
Operating and Cap Nuts:  Pentagon, 1½ inches point to flat.
Direction of Opening:  Open hydrant valves by turning operating nut to left or counterclockwise.
Exterior Finish:  Safety yellow alkyd-gloss enamel paint.
Dry-Barrel Fire Hydrants: Prohibited for new installations on campus. 
FIRE HYDRANT BREAK-OFF CHECK VALVE
Provide break-off check valve for stopping the flow of water when a hydrant has been knocked off its mounting.  
1. Check valve shall be any one of the following manufacturers and model numbers. Follow manufacturer’s installation instructions to ensure proper functioning of check valve.
Manufacturers:
American AVK Flowguard II (ball-type)
Long Beach Iron Works (Clow) Model LB400 (flapper-type)
Jones Model J-5000 (disc-type)
Or equal
FIRE DEPARTMENT CONNECTIONS
Exposed, Freestanding, Fire Department Connections:  UL 405, cast-brass body, with thread inlets in accordance with NFPA 1963 and matching OCFA hose threads, and threaded bottom outlet.  Include lugged caps, gaskets, and chains; lugged swivel connection and drop clapper for each hose-connection inlet; 18-inch-high brass sleeve; and round escutcheon plate.
Retain subparagraph 1 or 2 below for type of fire department connection required.
1. Connections:   Three or Four NPS 2½ inlets and one NPS 6 outlet.
Connections:  Six NPS 2½ inlets and one NPS 6 or NPS 8 outlet.
Inlet Alignment:  Horizontal or Square Pattern
Finish Including Sleeve:  Polished chrome plated or Polished bronze as selected by University’s Representative.
Escutcheon Plate Marking shall include the building address number and the type of system.
Examples of wording for Escutcheon Plates Include: AUTO SPKR, OPEN SPKR, STANDPIPE, STANDPIPE-SPRINKLER, DRY STANDPIPE, STANDPIPE-AUTO SPKR
Manufacturers:
1. AFAC, Inc.; Badger Fire Protection.
1. Elkhart Brass Mfg. Co., Inc.
Fire End & Croker Corporation.
Firematic Sprinkler Devices, Inc.
Grinnell Corporation.
Guardian Fire Equipment, Inc.
Reliable Automatic Sprinkler Co., Inc.
Potter-Roemer.
Or equal.
FIRE DEPARTMENT CONNECTION CHECK VALVES
Provide flanged or grooved type matching adjacent piping. Wafer type are prohibited.
Manufacturers
13. Croker: Figures 6965; 6967; 6969
14. NIBCO: Models KG-900-W-LF;  G-917-W; or F-908-W
15. Or equal.
ALARM DEVICES
Description:  UL 753, FM approved, of types and sizes to mate and match piping and equipment.
Supervisory Switches:  Single pole, double throw; designed to signal valve in other than fully open position.
MISCELLANEOUS MATERIALS
Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured for marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously inscribed with a description of the utility; blue colored.
Tracer Wire:  Provide tracer wire as specified in other Sections.  Tracer wire shall be solid, insulated copper wire, minimum 12 AWG, light blue or yellow color, minimum 45-mil polyethylene cover designed for direct-burial applications.  Use of THHN-wire for this application is prohibited.
EXECUTION
PIPING APPLICATIONS
General:  Use pipe, fittings, and joining methods for piping systems in accordance with the following applications.
1. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used in applications below, unless otherwise indicated.
Flanges, unions, or keyed couplings for underground piping are prohibited unless directed by the University.
Flanges, unions, and special fittings may be used, instead of joints indicated, on aboveground piping.
Underground Water-Service Piping:  Use the following piping materials for each size range:
1. NPS ¼, NPS ½, NPS ¾, and NPS 1¼:  Prohibited 
NPS 1: Soft copper tube, Type K; wrought-copper fittings; silver soldered joints; residential service lines, only 
NPS 1½ and NPS 2:  Soft copper tube, Type K; wrought-copper fittings; and brazed joints
NPS 2 to NPS 4:  Hard Copper Tube, Type K; wrought-copper fittings; and brazed joints
NPS 4 to NPS 12:  Ductile-iron with restrained mechanical joint fittings; epoxy coated on interior and exterior. 
NPS 4 to NPS 12: PVC, AWWA C900 Class 305 (DR-14) pipe; restrained mechanical joint ductile-iron fittings epoxy coated on interior and exterior; and gasketed joints; use ASTM F477 elastomeric seals.
Aboveground Water-Service Piping:  Use any of the following piping materials for each size range:
1. NPS ¼, NPS ½, NPS ¾, and NPS 1¼:  Prohibited 
NPS 1, NPS 1½, NPS 2, NPS 2½, NPS 3, and NPS 4: Hard copper tube, Type K, wrought-copper fittings; and silver-soldered joints.
NPS 3 to NPS 12:  Ductile-iron pipe with flanged, or grooved ends; ductile-iron, flanged or grooved-end fittings; and flanged or grooved joints, epoxy coated on interior and exterior.
NPS 4 to NPS 12: Schedule 10, 316L stainless steel pipe with welded fittings and ASME class 150 flanges, or roll-grooved fittings. All fittings shall be stainless steel. 
Underground Fire-Service-Main Piping:  Use the following:
1. NPS 4 to NPS 12:  Ductile-iron, mechanical-joint pipe; ductile-iron, restrained mechanical-joint fittings; and restrained mechanical joints. Provide epoxy coated pipe and fittings unless otherwise specified by University. 
1. NPS 4 to NPS 12:  PVC, AWWA C900 DR-14 pipe listed for fire-protection service; restrained mechanical joint ductile-iron fittings epoxy coated on interior and exterior; and gasketed joints.
Aboveground Fire-Service-Main Piping:  Ductile-iron pipe with flanged or grooved ends; ductile-iron, grooved-end or flanged fittings; and grooved joints epoxy coated on interior and exterior.
Underground Combined Water-Service and Fire-Service-Main Piping:  Use the following:
1. NPS 6 to NPS 12:  Ductile-iron, mechanical-joint pipe; ductile-iron, mechanical-joint fittings; and mechanical joints epoxy coated on interior and exterior.
NPS 6 to NPS 12:  PVC, AWWA C900 DR-14 pipe listed for fire-protection service; mechanical joint ductile-iron fittings epoxy coated on interior and exterior; and gasketed joints.
VALVE APPLICATIONS
General Application:  Use mechanical-joint valves for NPS 3 and larger underground installation.  Use corporation valves and curb valves with ends compatible with piping, for NPS 2½ and smaller installation.  Flanged gate valves may be used at hot taps to main piping and, where directed by the University, at existing flanged connections
Valve types to be used:  
1. Underground Valves, NPS 2½, and Smaller: Heavy-duty cast waterworks-brass Corporation stops and curb stops with water works brass tapping sleeves with stainless-steel straps. Provide valve box and key actuation. 
1. Underground Valves, NPS 3, and Larger:  AWWA, cast-iron, non-rising-stem, resilient-seated, epoxy coated gate valves with valve box.
1. Use the following for valves above ground:
Ball Valves, NPS 2½, and Smaller:  Bronze, full port stainless steel ball. Apollo 70 series. See Division 22 “Domestic Water Piping and Valves” for details.
Gate Valves, NPS 3, and Larger:  AWWA, cast iron, OS&Y rising or non-rising stem, resilient Wedge seated. Use rising stem valves in fire service and non-rising stems in potable water and regulating stations.
Check Valves:  AWWA C508, swing-check valves. Check valves (outside of double-check devices and fire department connections are rarely used). 
Water-Regulating Valves:  Use for water-service piping aboveground.
15. Pressure-Regulating Valves:  To control water pressure as specified. This is typically, 80 psig or less inside the building downstream of the regulator.
Relief Valves:  Use for water-service piping aboveground.
15. Combination Air Valves:  To release or admit air.
15. Pressure relief valves: To release pressure build-up.
15. Air-Release Valves: To release accumulated air.
15. Air/Vacuum Valves: To release or admit large volume of air during filling of piping.
Double Check Detector Assemblies:  Use for fire water-service piping aboveground to detect unauthorized use of water.
JOINT CONSTRUCTION
Make pipe joints in accordance with the following:
1. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 and AWWA M41.
1. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping:  UL 194.
1. Ductile-Iron Piping, Grooved Joints:  Cut-groove pipe.  Assemble joints with gaskets, lubricant, and bolts in accordance with coupling manufacturer's written instructions.
1. Copper Tubing Soldered Joints:  ASTM B828.  Use flushable flux and lead-free solder.
1. PVC Piping Gasketed Joints:  Use joining materials in accordance with AWWA C900.  Construct joints with elastomeric seals and lubricant in accordance with ASTM D2774 or ASTM D3139 and pipe manufacturer's written instructions.
1. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping materials, with OD, and with system working pressure.  Refer to Division 33 Section "Common Work Results for Utilities" for joining piping of dissimilar metals.
1. Provide 316L stainless steel bolts, nuts, and washers both above ground and below ground.
PIPING INSTALLATION
Water-Main Connection:  
1. Make connection using a tee fitting or mechanical-joint tapping sleeve.
1. No taps or other connections shall be made to existing water mains prior to conducting an approved pressure test on the new water distribution system downstream from the tapping valve.  Tapping sleeves shall be pressure tested in an approved manner in the field, in the presence of the inspector, prior to tapping the main line.  Tapping of the main line shall not proceed unless the inspector is present.
1. Expose connection point to the existing domestic water system for verification of horizontal and vertical location before starting new connection and piping.
Make connections larger than NPS 2 with tapping machine in accordance with the following:
1. Install mechanical-joint tapping sleeve and tapping valve in accordance with MSS SP-60.
1. Install mechanical-joint tapping sleeve on pipe to be tapped.  Position flanged outlet for gate valve.
1. Use tapping machine compatible with valve and mechanical-joint tapping sleeve; cut hole in main.  Remove tapping machine and connect water-service piping.
1. Install gate valve onto mechanical-joint tapping sleeve.  Comply with MSS SP-60.  Install valve with stem pointing up and with valve box.
Make connections NPS 2 and smaller with drilling machine in accordance with the following:
1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement required by University standards.
1. Install service-saddle assemblies on water-service pipe to be tapped.  Position outlets for corporation valves.
1. Use drilling machine compatible with service-saddle assemblies and corporation valves.  Drill hole in main.  Remove drilling machine and connect water-service piping.
1. Install corporation valves into service-saddle assemblies.
1. Install manifold for multiple taps in water main.
1. Install curb valve in water-service piping with head pointing up and with service box.
Comply with NFPA 24 for fire-service-main piping materials and installation.
1. Install PE corrosion-protection encasement in accordance with ASTM A674 or AWWA C105.  Encasement shall be complete the entire length and run through wall or floor and be left exposed for visual inspection.  Seal end of encasement to pipe in a visual area.
Install ductile-iron, water-service piping in accordance with AWWA C600 and AWWA M41.
1. Install PE corrosion-protection encasement in accordance with ASTM A674 or AWWA C105.  Encasement shall be complete the entire length and run through wall or floor and be left exposed for visual inspection.  Seal end of encasement to pipe in a visual area.
Where mains enter underground structures, provide Linkseal-type seal. Install seal in accordance with manufacturers’ instructions. Seal exterior of wall with drypack mortar after installation and inspection of Linkseal-type seal. 
Install copper tube and fittings in accordance with CDA's "Copper Tube Handbook."
Install PVC, AWWA pipe in accordance with AWWA M23 and ASTM F645.
Bury piping with depth of cover over top of pipe in accordance with the following:
1. Mains in paved areas:  With at least 42 inches cover over top.
1. Mains in unpaved areas:  With at least 48 inches cover over top.
1. Laterals to fire hydrants:  With at least 48 inches cover over top.
1. Laterals 4 inches and smaller to buildings:  With at least 30 inches cover over top.
1. Laterals 6 inches and larger to buildings:  With at least 36 inches cover over top.
1. In Loose Gravelly Soil and Rock:  With at least 12 inches additional cover.
Install piping by tunneling, jacking, or combination of both, under streets and other obstructions that cannot be disturbed.
Extend water-service piping and connect to water-supply source and building water piping systems at outside face of building wall.
1. Terminate water-service piping at building wall until building water piping systems are installed.  Terminate piping with caps, plugs, or flanges as required for piping material.  Make connections to building water piping systems when those systems are installed.
Install underground piping together with restrained joints and thrust blocks at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.  Install thrust blocks in accordance with the UCI University’s standard details. 
1. Unless approved by the University, when restrained joints are used, thrust blocks shall be installed at changes in direction, changes in size, valves and terminal ends, such as plugs, caps and tees in accordance with the University’s Standard Details.  
1. Thrust blocks shall be concrete having a compressive strength of not less than 2500 psi after 28 days and shall be in accordance with Division 03, Section “Cast-In-Place Concrete” and in accordance with the University’s Standard Details.  
1. Thrust blocks shall be placed between solid ground and the fitting to be anchored. The base and the thrust bearing sides of the thrust blocks shall be poured directly against undisturbed earth.  
1. The sides of the thrust blocks not subject to thrust may be poured against forms.  
1. Thrust blocks shall be placed so that the joints for fittings will be accessible for repair in the future.  No pipe joint shall be embedded in concrete.  
1. The thrust blocks shall provide for transfer of thrusts and reactions without exceeding the allowable stress of the concrete and shall be installed in accordance with pipe manufacturer's instructions. 
1. When connecting to or extending from existing asbestos cement pipe (ACP), sometimes called ‘Transite’, which was a common trade name, ensure that all portions of the ACP are protected from contact with any fresh concrete or other cementitious material by pipe wrapping or sleeves prior to installation such material. Fresh cementitious material can damage the integrity of ACP and result in failures years later. 
Anchor service-entry piping to building wall.
Install water-supply piping with shutoff valve in water supply to each drinking fountain.  Use curb valve and service box.
Provide expansion joint when fire service enters the building through basement wall.
Buried metallic fittings shall be wrapped with double wrap of PE film before backfill.  In addition, buried metallic fittings and appurtenances in PVC pipe installation shall be “bagged” or wrapped with polyethylene before concrete thrust blocks are poured.  AWWA C105 applies.
Curbs in streets, drives, or ring mall shall be inscribed with a 2-inch high “W” indicating location of domestic water service crossing curb. 
Lay piping on a bed of sand, at least 6 inches thick, on firm undisturbed earth.  Remove loose rock, clods, and debris from the trench before placing bedding sand and before laying any pipe.
ANCHORAGE INSTALLATION
Anchorage, General: Install water-distribution piping with restrained joints.  Anchorages and restrained-joint types that may be used include the following:
1. Concrete thrust blocks.
1. Locking mechanical joints.
1. Set-screw mechanical retainer glands.
Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  Include anchorages for the following piping systems:
1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  In accordance with AWWA C600.
1. Gasketed-Joint, PVC Water-Service Piping:  In accordance with AWWA M23.
1. Fire-Service-Main Piping:  In accordance with NFPA 24.
1. Restrained-Joint, Ductile-Iron or PVC, Water-Service or Fire-Service-Main Piping.
Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.
VALVE INSTALLATION
AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box installed in accordance with University’s standard details.  Main line valves shall be accessible at times during construction.  Where valves have more than 48-inches of cover, provide extension stems in accordance with University’s standard details.
Water-Regulating Valves:  Install above ground between shutoff valves in accordance with University’s standard details. 
Air-Vacuum Relief Valves:  Install above ground with shutoff valve on inlet in accordance with University’s standard details.
Detector Check Valves:  Install above ground in accordance with University’s standard details.
Fire Service check valves: Install above ground in accordance with University’s standard details.
Pressure relief valves: Install downstream of back flow device and upstream of flow detector (to avoid false alarms) with service saddle or other convenient tapping. Ensure that discharge is visible and unobstructed. 
DETECTOR CHECK VALVE INSTALLATION
Install detector check valves for proper direction of flow.  Install bypass with water meter, gate valves on each side of meter, and check valve downstream from meter in accordance with University’s standard details.
Support detector check valves, meters, shutoff valves, and piping on pipe stand and concrete pad in accordance with University’s standard details.
WATER-METER INSTALLATION
Water Meters:  Install water meters, above ground with shutoff valve and strainer on water-meter inlets in accordance with the University’s Standard Details.  Include shutoff valves on water-meter outlets.  Support meters, valves and piping on pipe stands.  If water meter is immediately upstream or downstream of a backflow device, the valve immediately downstream or upstream of the meter may be omitted.  
BACKFLOW-PREVENTER AND DETECTOR CHECK INSTALLATION
Install backflow preventers detector check assemblies of type, size, and capacity indicated above ground.  Include valves and test cocks.  Install in accordance with requirements of California Plumbing Code and Orange County Health Department and in accordance with the University’s Standard Details. 
Do not install backflow preventers with relief drain in vault or other space subject to flooding.
Do not install bypass piping around backflow assemblies
Install NPS 2 and smaller backflow assemblies in such a way that the assembly can be removed from the piping without cutting or unsoldering piping.  Provide additional valves, flanges, or unions as necessary.  NPS 2½ and larger backflow assemblies shall be flanged.  Ensure assemblies are installed such that they can be removed without springing the pipe.
Support NPS 2½ and larger backflow preventers, valves, and piping above grade at low elevation and on pipe stands and concrete pad.  Backflow shall be low while still allowing maintenance and not overly high to avoid an unsightly visual appearance.  Coordinate to provide visual barriers such as retaining walls and/or bushes to conceal backflow.  Assemblies shall be installed such that its lowest point is a minimum of 12 inches above the finished surface with a preferred minimum of 24 inches.
Install pressure relief valve, immediately downstream of backflow assembly on the service and discharge drain in non-obstructive way.  Relief valve shall be set at not more than 175 psig.
Provide 5-foot clearance on each side around backflow cross connection devices.
FIRE HYDRANT INSTALLATION
General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position in accordance with the University’s Standard Details.
If hydrant is more than 10 feet from the main line, install a second valve near the main line with a second valve near the hydrant in accordance with the University’s Standard Details.  
Installation shall be in accordance with the University’s Standard details. 
Provide a minimum 3-foot clearance around all side of the hydrant in accordance with University’s standard details. 
The connection from the hydrant to the main shall not be less than 6-inch in accordance with University’s standard details.
AWWA-Type Fire Hydrants:  Comply with AWWA M17.
Provide break-off check valve.  Install per manufacturer’s details. Provide all necessary appurtenances for a complete and fully-functional installation. 
Fire hydrants shall be set with the break-off check valve and accessories installed in accordance with the manufacturer’s details and instructions. 
Fire hydrants shall be located a minimum of 30 inches and a maximum of 36 inches from curb.  Both of the fire hydrant’s 4-inch port outlets shall face the emergency access roadway at 45 degrees to the road.
When used, breakaway bolts in base of hydrant shall be installed with the threads up and the hollows shall be filled and sealed with silicon.  The hydrant shall be installed at such a height that the bolts can be removed without interference from the surface below the hydrant flange. With the advent of break-off check valves and spools the use of breakaway bolts is typically not required. 
FIRE DEPARTMENT CONNECTION INSTALLATION
Install fire department connections.
Install ball drip valves at each check valve for fire department connection.
Install protective bollards to protect from accidental damage from vehicles on sides of each freestanding fire department connection where indicated.
ALARM DEVICE INSTALLATION
Delete this Article if alarm devices are specified in Division 21 Section "Water-Based Fire-Suppression Systems"
General:  Comply with NFPA 24 for devices and methods of valve supervision.  Underground valves with valve box do not require supervision.
Supervisory Switches:  Supervise valves in open position.
1. Valves:  Grind away portion of exposed valve stem.  Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.
Locking and Sealing:  Secure unsupervised valves as follows:
1. Valves:  Install chain and padlock on open OS&Y gate valve.
Pressure Switches:  Drill and thread hole in exposed barrel of fire hydrant.  Install switch into the threaded hole.
Water-Flow Indicators:  Install in water-service piping in vault.  Select indicator with saddle and vane matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to pipe.
Connect alarm devices to building fire alarm system.  [Wiring and fire-alarm devices are specified in Division 28 Section "Digital Addressable Fire Alarm System."]	
CONNECTIONS
Connect water-distribution piping to University’s existing water main.  Use mechanical-joint tapping sleeve and tapping valve or flanged tee.
Connect water-distribution piping to interior domestic-water and fire-suppression piping as required for the project.
Tighten electrical connectors and terminals in accordance with manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
FIELD QUALITY CONTROL
Piping Tests:  Conduct piping tests before joints are covered and after thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
Backflow Assemblies:  Backflow assemblies shall be tested by a certified tester.
Hydrostatic Tests and Flushing of Fire-service laterals, including laterals to fire hydrants and combined potable and fire water service laterals:  Pressure test and flush before backfilling in accordance with the procedures set forth in NFPA 24, which include and are not limited to: testing at 200 psig or 50 psi higher than the working pressure, whichever is greater, and maintaining that pressure for ±5 psi for 2 hours (NFPA 24-16, 10.10.2.2). The DCFM shall witness inspection of underground installation, hydrostatic testing, and flushing.  Acceptable leakage rate is zero. Hydrostatic testing shall be made with before joints are covered.  Backfill between joints before testing to prevent movement of piping. 
Dissipate and dechlorinate flushing water using industry-specific equipment prior to discharge to the storm drain. 
Use fire hydrant wrenches to operate fire hydrants. Use of anything other than a pentagonal fire hydrant wrench will require replacement of operating nut and any other damaged components at contractor’s expense. 
Operate fire hydrants, or multiple fire hydrants for larger laterals, slowly.  Much of the campus water system is easily damaged by water hammer. Water hammer is related to the speed of valve closing, change in velocity, and length. Typically, it should take about 1 minute to close the hydrant valves. 
Do not allow water to flood streets or damage property. The flow rates and durations herein, which are derived from NFPA 24, shall be used. 
Flushing with a single 1½-inch hose is prohibited for lines sizes larger than NPS 2. 
This table provides minimum flushing rates for Fire Service Laterals. Note that underground laterals less than NPS 4 are prohibited. Above-ground laterals and lines can be NPS 2, 2½, and 3 and values are provided for those sizes. 
	Line Size
	GPM
	Seconds per 100 feet of line at full flow rate

	2
	100
	30

	2½
	160
	30

	3
	225
	30

	4
	400
	30

	6
	900
	30

	8
	1600
	30

	10
	2500
	30


The required flow rates above are much larger than many expect. Be prepared with several lengths of hose, appropriate gauges, dechlorinating equipment, diffusers, etc. Hoses 2½ and 4 inch are appropriate for use in flushing lines. There are many readily available sources for flushing, dechlorinating, and testing equipment. One source is https://www.hosemonster.com. Another source is https://www.pollardwater.com. Do not expect to flush with a single 1½ hose. Be completely prepared with the correct equipment. For larger lines, truck-mounted dissipaters are available. If there are any questions contact the University’s representative for assistance. 
Hydrostatic Tests for Potable Water Mains and Potable Water Service Laterals:  Test at 175 psig or 1½ times working pressure, whichever is greater, for 4 hours. 
1. Increase pressure in 50-psig increments and inspect each joint between increments.  Hold at test pressure for 2 hours; decrease to zero psig.  Slowly increase again to test pressure and hold for two more hours.  Maximum allowable leakage in underground piping is 2 quarts per hour per 100 joints.  Remake leaking joints with new materials and repeat test until leakage is within allowed limits. Maximum leakage in above-ground joints is zero. 
Potable Water Mains and potable water laterals shall be pressure tested and flushed prior to backfilling. Flushing shall be conducted in presence of the University’s representative. Hydrostatic testing shall be made before joints are covered.  Backfill between joints before testing to prevent movement of piping. 
Dissipate and dechlorinate flushing water using industry-specific equipment prior to discharge to the storm drain. 
Use fire hydrant wrenches to operate fire hydrants. Use of anything other than a pentagonal fire hydrant wrench will require replacement of operating nut and any other damaged components at contractor’s expense.
Operate fire hydrants, or multiple fire hydrants for larger laterals, slowly.  Much of the campus water system is easily damaged by water hammer. Water hammer is related to the speed of valve closing, change in velocity, and length. Typically, it should take about 1 minute to close the hydrant valves. Do not allow water to flood streets or damage property. 
Flushing with a single 1½-inch hose is prohibited for lines sizes larger than NPS 3.
This table provides minimum flushing rates for campus underground potable water-distribution system piping other than fire service laterals. 
	Main Size
	GPM
	Seconds per 100 feet of line at full flow rate.

	2
	50
	60

	2½
	80
	60

	3
	120
	60

	4
	200
	60

	6
	450
	60

	8
	800
	60

	10
	1250
	60

	12
	1800
	60

	14
	2400
	60

	16
	3200
	60


The required flow rates above are much larger than many expect. Be prepared with several lengths of hose, appropriate gauges, dechlorinating equipment, diffusers, etc. Hoses 2½ and 4 inch are appropriate for use in flushing lines. There are many readily available sources for flushing, dechlorinating, and testing equipment. One source is https://www.hosemonster.com. Another source is https://www.pollardwater.com. Do not expect to flush with a single 1½ hose. Be completely prepared with the correct equipment. For larger lines, truck-mounted dissipaters are available. If there are any questions contact the University’s representative for assistance. 
Prepare reports of testing activities. Reports shall include, and are not limited to, list of equipment used, quantities of dechlorinating chemicals use, measured flow rates achieved, time of flushing and photos documenting activities. 
IDENTIFICATION
Install continuous underground warning tape during backfilling of trench for underground water-service piping. 
Install tracer wire on top of and attached to pipe for non-ferrous piping.
Show termination points for tracer wire on record drawings.
CLEANING
Clean and disinfect water-distribution piping as follows:
1. Purge new water-distribution piping systems and parts of existing systems that have been altered, extended, or repaired before use.  Disinfect water distribution in complete compliance with UCI Environmental Health & Safety (EH&S) requirements.  
1. Use purging and disinfecting procedure prescribed, use procedure described in AWWA C651 or as described below, unless otherwise required by EH&S.
1. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
1. An optional disinfecting procedure that can be used in lieu of paragraph above is to drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 hours.
1. After standing time, flush system with clean, potable water until the chlorine residual equals that in the water system.
1. Submit water samples in sterile bottles to the University’s Representative for review and acceptance by the University’s Environmental Health and Safety Representatives. Repeat procedure if biological examination shows evidence of contamination.
Underground mains shall be flushed at maximum flow during non-peak campus usage time
Prepare reports of purging and disinfecting activities.
After completing drinking fountain installation, inspect unit.  Remove paint splatters and other spots, dirt, and debris.  Repair damaged finish to match original finish.
Clean drinking fountains, on completion of installation, in accordance with manufacturer's written instructions.
EMERGENCY CONTACT
The existing water, sewer, storm drain, electrical, gas, high temperature water, compressed air, chilled water, underground utilities on campus, with the exception of some private utility company lines, are under the care custody and control of the University’s Facilities Management Department.  Only under extreme emergency circumstances may a contractor shutdown or interrupt existing lines or utilities.  
In the event of an emergency, notify UCI Facilities Management immediately.  Contact the Facilities Management Service Desk at (949) 824-5444.  Because it is impossible for a contractor to have an understanding of the entirety of the impacts that such a shutdown may have on the campus, the immediate and sustained involvement of Facilities Management personnel is essential.  For example, it is possible that a decision will be made to allow water to run for some time instead of shutting down the campus.  UCI Facilities Management personnel will perform shutdowns and close the appropriate valves to isolate the area of work.  Assist Facilities Management personnel as directed. 
Schedule outages for utility tie-in work in advance and state the maximum duration of shutdown.  Operation of the central plant governs.  The construction schedule may have to be adjusted to perform work during off-hours.
END OF SECTION
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