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SECTION 331100 - WATER DISTRIBUTION FOR DOMESTIC AND FIRE PROTECTION SERVICE
GENERAL
Overview
The LBNL fire water distribution system is part of the sitewide domestic water system supplied by East Bay Municipal Utility District (EBMUD).  The specifications provided hereafter are applicable to both the fire water supply and domestic water supply.
On all questions concerning the acceptability or classification of material, the execution of the work, and conflicting interests of this Subcontract or other subcontractors performing related work, the decisions of the University Project Manager shall be final and binding upon all parties.
All work performed under this Subcontract will be subject to inspection by the University.  The University Project Manager and/or University subcontracted Inspector shall have access to all parts of the work at all times.  Work or material that does not conform to the specifications will be rejected at any stage of the work.  The subcontractor shall remove and rebuild at its own expense any part of the work that has been improperly executed.
The Subcontractor or its agent performing the work shall possess a Class A or Class C-34 license from the California Contractors State License Board (CSLB) and shall furnish satisfactory proof to the University Project Manager upon request that such licenses are in effect during the entire period of construction.
The Subcontractor shall at all times be represented on the work in person or by a competent superintendent or other duly designated agent.  Instructions and information given by the University Project Manager to the Subcontractor’s superintendent or agent on the work shall be considered as having been given to the Subcontractor.
Whenever in the specifications or on the project drawings materials or equipment to be incorporated into the work are designated by brand or trade name, such designation is intended to indicate a measure of quality and utility or as a standard.  Except in those instances where the project is designated to match others in use on a particular improvement, either completed or in the course of completion, the Subcontractor may substitute any other brand of the product or equal quality and utility on approval of the University.
Drawings
Standard drawings:  LBNL standard drawings for installation of water mains form a part of these specifications and shall be followed in the installation of water mains.
Project drawings:  Drawings showing the size and location of the mains to be installed and other pertinent details will be provided for each project, and when approved will become a part of these specifications.
In case of conflict between the project drawings and specifications, the specifications shall govern.  In case of conflict between the project drawings and the standard drawings, the project drawings shall govern.
REFERENCES
The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.  The edition of each reference that is effective of the date of contracting, shall apply to this specification.  Where this specification conflicts with the references shown below, DOE Order 420.1C Facility Safety and DOE Standard 1066 Fire Protection shall govern.
Related University Specifications (LBNL)
Division 01, Section “General Requirements”
Division 01, Section “Special Procedures”
Division 09, Section “Finishes”
Division 09, Section “Coating for Utility Piping”
Division 21, Section “Identification for Fire Suppression Piping and Equipment”
Division 26, Section “Cathodic Protection”
Division 31, Section “Trenching”
Division 33, Section “Schedules for Utility Piping”
Division 33, Section “Schedules for Utility Valves”
Division 33, Section “Valve Boxes”
Division 33, Section “Operation and Maintenance of Utilities”
Division 33, Section “Corrosion Protection of Utilities”
American Society of Sanitary Engineering (ASSE)
	ASSE 1015
	Performance Requirements for Double Check Backflow Prevention Assemblies and Double Check Fire Protection Backflow Prevention Assemblies


American Water Works Association (AWWA)
	AWWA B300
	(1999; R 2004) Hypochlorites

	AWWA B301
	(1999; R 2004) Liquid Chlorine

	AWWA C104/A21.4
	Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water

	AWWA C105/A21.5
	Polyethylene Encasement for Ductile-Iron Pipe Systems

	AWWA C151/A21.51
AWWA C200
AWWA C203
AWWA C205

AWWA C206
	Ductile-Iron Pipe, Centrifugally Cast, for Water
Steel Water Pipe – 6 In. (150 mm) and Larger
Coal-Tar Protective Coatings and Linings for Steel Water Pipelines – Enamel and Tape – Hot Applied
Cement-Mortar Protective Lining and Coating for Steel Water Pipe – 4 In. (100 mm) and Larger – Shop Applied
Field Welding of Steel Water Pipe

	AWWA C503
	Wet-Barrel Fire Hydrants

	AWWA C508
	Swing-Check Valves for Waterworks Service, 2 In. Through 24 In. NPS

	AWWA C509
	Resilient-Seated Gate Valves for Water Supply Service

	AWWA C600
	Installation of Ductile-Iron Water Mains and Their Appurtenances

	AWWA C651
	Standard for Disinfecting Water Mains

	AWWA C800

	Underground Service Line Valves and Fittings

	AWWA C901
	Polyethylene (PE) Pressure Pipe and Tubing, 1/2 In. (13mm) Through 3 In. (76 mm), for Water Service

	AWWA C906
	(2007) Polyethylene (PE) Pressure Pipe and Fittings, 4 In. (100 mm) through 63 In., (1,575 mm) for Water Distribution and Transmission


	AWWA M11
	Manual:  Steel Water Pipe:  A Guide for Design and Installation

	
	

	
	


ASME International (ASME)
	ASME B16.1
	Gray Iron Pipe Flanges and Flanged Fittings Classes 25, 125, and 250

	ASME B18.2.2
	Nuts for General Applications:  Machine Screw Nuts, Hex, Square, Hex Flange, and Coupling Nuts


ASTM International (ASTM)
	ASTM A 53/A 53M
	Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless

	ASTM A536
	Standard Specification for Ductile Iron Castings

	ASTM C150/C150M
	Standard Specification for Portland Cement

	ASTM C94/C94M
	Standard Specification for Ready-Mixed Concrete

	ASTM D1599
	Resistance to Short-Time Hydraulic Failure Pressure of Plastic Pipe, Tubing, and Fittings

	ASTM F477
	Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe

	ASTM D2657
	Heat Fusion Joining Polyolefin Pipe and Fittings

	ASTM D2774
	Underground Installation of Thermoplastic Pressure Piping


Code of Federal Regulations (CFR)
	29 CFR 1910.7
	Definitions and Requirements for Nationally Recognized Testing Laboratory (NRTL)


FM Global (FM)
	FM App Guide
	(updated on-line) Approval Guide http://www.approvalguide.com/


Manufacturers Standardization Society of The Valve And Fittings Industry (MSS)
	MSS SP-80
	Bronze Gate, Globe, Angle and Check Valves


National Fire Protection Association (NFPA)
	NFPA 24
	Standard for the Installation of Private Fire Service Mains and Their Appurtenances


Underwriters Laboratories (UL)
	UL 246
	Hydrants for Fire-Protection Service

	UL 262
	Valves for Fire-Protection Service

	UL 312
UL Fire Prot Dir
	Check Valves for Fire-Protection Service
Fire Protection Equipment Directory


U.S. Department Of Energy (DOE)
	DOE-O-420.1c
	Facility Safety

	DOE-STD-1066
	Fire Protection


SUMMARY
Water Distribution Mains for Fire Protection Service
Provide water distribution mains as lines of High Density Polyethylene (HDPE) or ductile-iron pipe as indicated on project drawings.  Provide water main accessories, gate valves and check valves as specified and where indicated on design drawings.  
Water Service Lines to Fire Protection Systems
Provide water service lines as indicated from water distribution main to building service at a point approximately 5 feet from building, or to the water utility side of the Backflow Preventer as either ductile-iron or high density polyethylene (HDPE) pipe.
Provide Fire Protection Service lines from the downstream side of the Backflow Preventer, or a point 5 feet outside of the building, to the base of the connection to the new sprinkler system risers in ductile iron pipe.
In the case where the Backflow Preventer is located inside of the building, provide ductile iron pipe from a point approximately 5 feet outside of the building.
All above ground piping for fire protection service shall be steel.
SUBMITTALS
University and LBNL Fire Marshal approval is required for all fire protection equipment submittals.  Submit the following:
Product Data
Piping Materials
Water distribution main piping, fittings, joints, valves, and coupling
Water service line piping, fittings, joints, valves, and coupling
Hydrants
Indicator posts
Valve boxes
Submit manufacturer's standard drawings or catalog cuts, except submit both drawings and cuts for push-on and rubber-gasketed bell-and-spigot joints.  Include information concerning gaskets with submittal for joints and couplings.
Ancillary product data where applicable (for example, plastic pipe wrap, corrosion protection adhesives, tracer wire, etc.)

Certificates
Water distribution main piping, fittings, joints, valves, and coupling
Water service line piping, fittings, joints, valves, and coupling
NFPA 24 - Contractor’s Material and Test Certificate for Underground Piping
Certificates shall attest that tests set forth in each applicable referenced publication have been performed, whether specified in that publication to be mandatory or otherwise and that production control tests have been performed at the intervals or frequency specified in the publication.
DELIVERY, STORAGE, AND HANDLING
Delivery and Storage
Inspect materials delivered to site for damage.
Unload and store with minimum handling.
Store materials on site in enclosures or under protective covering.
Store all HDPE or ductile piping, jointing materials and rubber gaskets under cover out of direct sunlight.
Do not store materials directly on the ground.  Keep inside of pipes, fittings, valves, and hydrants free of dirt and debris.
Handling
Handle pipe, fittings, valves, hydrants, and other accessories in a manner to ensure delivery to the trench in sound undamaged condition.  Take special care to avoid injury to coatings and linings on pipe and fittings; make repairs if coatings or linings are damaged.
Do not place any other material or pipe inside a pipe or fitting after the coating has been applied.
Carry, do not drag, pipe to the trench.
Use of pinch bars and tongs for aligning or turning pipe will be permitted only on the bare ends of the pipe.
The interior of pipe and accessories shall be thoroughly cleaned of foreign matter before being lowered into the trench and shall be kept clean during laying operations by plugging or other approved method.
Before installation, the pipe shall be inspected for defects.  Material found to be defective before or after laying shall be replaced with sound material without additional expense to the University.
Store rubber gaskets that are not to be installed immediately, under cover out of direct sunlight.
Coated and Wrapped Steel Pipe:
Handle steel pipe with coal-tar enamel or coal-tar epoxy coating in accordance with the provisions of AWWA C203.
Polyethylene (PE) Pipe, Fittings, and Accessories:
Handle PE pipe, fittings, and accessories in accordance with AWWA C901.PRODUCTS
SUMMARY
All aboveground piping components and all valves shall be listed in the UL Fire Protection Directory and/or FM Approved.
WATER DISTRIBUTION MAIN MATERIALS
Piping Materials
Ductile-Iron Piping
Pipe:  Ductile iron pressure pipe, centrifugally cast, bell and spigot, with "Tyton" locking joints with “Field-Lok” gaskets, 350-psi (2415-kPa) gauge working pressure, thickness Class 52 in accordance with AWWA C151.  Double cement-mortar lining with an asphaltic seal coat in accordance with AWWA-C104, and an exterior bituminous coating in accordance with AWWA C203; U.S.  Pipe and Foundry Co., Pacific States Cast Iron Pipe Co., or equal.
Fittings:  Fittings shall have pressure rating at least equivalent to that of the pipe.  Ends of pipe and fittings shall be suitable for the specified joints.
Fittings shall have a minimum of 250-lb (1,725-kPa) working pressure, ductile iron; AWWA C110 and AWWA C111, with "Tyton" locking joints with “Field-Lok” gaskets.  The fittings must be provided with Double cement-mortar lining in accordance with AWWA-C104 or, alternatively, provided with fusion-bonded epoxy coatings for the interior and exterior surfaces in accordance with AWWA C116.  U.S. Pipe and Foundry Co., Pacific States Cast Iron Pipe Co., or equal.
Flanged Outlet Tees:
Sizes 4-inch through 16-inch, 250-lb (1,725-kPa) working pressure, ductile iron; AWWA C110 and AWWA C111; mechanical joints and SBR rubber-ring gaskets.
Flanged outlet shall conform to and comply with ASME-B16.1, 250-lb (1,725-kPa).
The flanged outlet tees shall be provided with double cement-mortar lining in accordance with AWWA C104 or alternatively, provided with fusion-bonded epoxy coatings for the interior and exterior surfaces in accordance with AWWA C116.
Flanged Fittings:
Sizes 4-inch through 16-inch 250-lb (1,725-kPa) working pressure, ductile iron; ASTMA 126, class B and AWWA C110, mechanical joints and SBR rubber-ring gaskets.
Flanges shall conform to and comply with ASME B16.1, 250lb (1,725- kPa).
The flanged fittings shall be provided with double cement-mortar lining in accordance with AWWA C104 or alternatively, provided with fusion-bonded epoxy coatings for the interior and exterior surfaces in accordance with AWWA C116.
Joints and Jointing Material:
Push-On Joints:
Shape of pipe ends and fitting ends, gaskets, and lubricant for joint assembly in accordance with AWWA C111/A21.11.
Mechanical Joints:
Dimensional and material requirements for pipe ends, glands, bolts and nuts, and gaskets in accordance with AWWA C111/A21.11.
Flanged Joints:
Bolts, nuts, and gaskets for flanged connections as recommended in the Appendix to AWWA C115/A21.15.
Flange for setscrewed flanges shall be of ductile iron, ASTM A536, Grade 65-45-12, and conform to the applicable requirements of ASME B16.1, Class 250.
Setscrews for setscrewed flanges shall be 190,000 psi tensile strength, heat treated and zinc-coated steel.  Gasket and lubricants for setscrewed flanges, in accordance with applicable requirements for mechanical-joint gaskets specified in AWWA C111/A21.11.
Design of setscrewed gasket shall provide for confinement and compression of gasket when joint to adjoining flange is made.
Type 316 stainless steel for the nuts, bolts, T-bolts and washers shall be used for all underground and aboveground steel and ductile iron flanged joints.  Insulating Joints:
Designed to effectively prevent metal-to-metal contact at the joint between adjacent sections of piping.
Joint shall be of the flanged type with insulating gasket, insulating bolt sleeves, and insulating washers.
Gasket shall be of the dielectric type, full face, and in other respects as recommended in the Appendix to AWWA C115/A21.15.
Bolts and nuts, as recommended in the Appendix to AWWA C115/A21.15 and shall be Type 316 stainless steel.
Sleeve-Type Mechanical Coupled Joints:
As specified in paragraph entitled "Sleeve-Type Mechanical Couplings."
Grooved and Shouldered Type Joints:
Grooved and shouldered pipe ends and couplings, AWWA C606.
Joint dimension shall be as specified in AWWA C606 for rigid joints, except that where joints are indicated to be flexible.
Cathodic Protection:
Provide cathodic protection for all ductile iron piping.
High Density Polyethylene Pipe (HDPE)
Plastic pipe and fittings shall bear the seal of the National Sanitation Foundation (NSF) for potable water service.  Plastic pipe and fittings shall be supplied from the same manufacturer and shall be FM Approved.
HDPE Plastic Pipe:
Pipe tubing, and heat fusion fitting shall conform to AWWA C906.
Pipe:
HDPE pipe with Factory Mutual approvals for underground fire main service.
Pipe shall be Class 250 rated for 250 psig continuous service at 73ºF with minimum SDR rating of 9.
Fittings and Couplings:
Fusion welded, injection molded, ASTM D 2513.
Butt fittings shall meet ASTM D 3261.
Socket Fittings shall meet ASTM D 2683.
Where used to supply above-ground backflow preventers, outside of buildings, provide ductile iron pipe in accordance with Ductile-Iron Piping paragraph, above.  Valves, Hydrants, and Other Water Main Accessories
Gate Valves on Buried Piping:
AWWA C500, AWWA C509, AWWA C515, or UL 262.
Unless otherwise specified, valves conforming to:
AWWA C500 shall be non-rising stem type with double-disc gates and mechanical-joint ends or push-on joint ends as appropriate for the adjoining pipe;
AWWA C509 or AWWA C515 shall be non-rising stem type with mechanical-joint ends; and
UL 262 shall be inside-screw type with operating nut, double-disc or split-wedge type gate, designed for a hydraulic working pressure of a minimum of 175 psi, and shall have mechanical-joint ends or push-on joint ends as appropriate for the pipe to which it is joined.
Materials for UL 262 valves shall conform to the reference standards specified in AWWA C500.
Valves shall open by counterclockwise rotation of the valve stem.
Where a post indicator is utilized, the valve shall have an indicator post flange; indicator post flange for AWWA C500 valve shall conform to the applicable requirements of UL 262.
Valves shall be of one manufacturer.
Gate Valves in Valve Pit(s) and Aboveground Location:
AWWA C500, AWWA C509, AWWA C515, or UL 262.
Unless otherwise specified, valves conforming to:
AWWA C500 shall be outside-screw-and-yoke rising-stem gates and flanged ends;
AWWA C509 or AWWA C515 shall be outside-screw-and-yoke rising-stem type with flanged ends; and
UL 262 shall be outside-screw-and-yoke type gate and flanged ends, and shall be designed for a hydraulic working pressure of 175 psi.
Provide valves with handwheels that open by counterclockwise rotation of the valve stem.
Valves shall be of one manufacturer. Check Valves:
Swing-check type, AWWA C508 or UL 312.
Valves conforming to:
AWWA C508 shall have iron or steel body and cover and flanged ends; and
UL 312 shall have cast iron or steel body and cover, flanged ends, and designed for a working pressure of 175 psi.  Materials for UL 312 valves shall conform to the reference standards specified in AWWA C508.
Valves shall have clear port opening.
Valves shall be of one manufacturer.
Check valves shall not be buried.
Pressure Reducing Valves:
Pressure reducing valves shall maintain a constant downstream pressure regardless of fluctuations in demand.
Valves shall be suitable for 200 psig operating pressure on the inlet side, with outlet pressure set for 135 psig.
The valves shall be of the hydraulically-operated, pilot controlled, globe or angle type, and may be actuated either by diaphragm or piston.  The pilot control shall be the diaphragm-operated, adjustable, spring-loaded type, designed to permit flow when controlling pressure exceeds the spring setting.
Ends shall be flanged.
Valve bodies shall be bronze, cast iron or cast steel with bronze trim.
Valve stem shall be stainless steel.
Valve discs and diaphragms shall be synthetic rubber.
Valve seats shall be bronze.
Pilot controls shall be bronze with stainless steel working parts.  Fire Hydrants:
Provide only wet-barrel type hydrants, AWWA C503 or UL 246 compliant.
Hydrant shall have factory-applied prime coat of paint.
Final paint color shall be per Division 09, Section 099723.11.
Hydrants shall be California-Type hydrants, Clow 960, and have 6 inch inlet, one 4-1/2 inch pumper connection and two, 2-1/2 inch hose connections.
Pumper connection and hose connections shall be individually valved with independent nozzle gate valves.
This item is proprietary to match existing Site-wide University standard and no substitution will be allowed.
Each outlet shall be independently valved with 1-1/8 inch pentagon operating nut on the valve cap.
Hydrant shall be complete with 6 inch (152 mm) bury length (bury to suit depth of water main connection as indicated on the Drawings).
Hydrants shall be supplied with ‘break-away’ type bolts at hydrant base. 
Indicator Posts:
UL 789.  Provide for gate valves where indicated.  Valve Boxes:
Provide a valve box for each gate valve on buried piping, except where indicator post is shown.
Valve boxes shall be of cast iron or precast concrete of a size suitable for the valve on which it is to be used and shall be adjustable.
Cast-iron boxes shall have a minimum cover and wall thickness of 3/16 inch.
Valve boxes subjected to vehicular traffic shall be rated for traffic.
Cast-iron boxes shall have a heavy coat of bituminous paint.
Back Flow Prevention Assembly:
Double-check Detector Assembly (DCDA) backflow prevention assembly shall comply with ASSE 1015.
The assembly shall have a bronze, cast-iron, or stainless steel body with flanged ends.
The assembly shall include pressure gauge test ports and OS&Y shutoff valves on the inlet and outlet, 2-positive-seating check valve for continuous pressure application, and four (4) test cocks.
Assemblies shall be rated for working pressure of 175 psig.  The maximum pressure loss shall be 6 psi at a flow rate equal to the sprinkler water demand, at the location of the assembly.
A test port for a pressure gauge shall be provided both upstream and downstream of the double check backflow prevention assembly valves.
Tracer Wire for Nonmetallic Piping:
Provide tracer wire per Division 01, Section “Special Procedures”.
Disinfection
Disinfection of water mains shall be in accordance with Division 33, Spec Section 330110.
WATER SERVICE LINE MATERIALS
Steel Piping and Associated Fittings:
Pipe, ASTM A53/A53M, Standard Weight, zinc-coated.
Fittings, ASME B16.4, Class 125, zinc-coated; or ASME B16.3, Class 150, zinc-coated, threaded.
Ductile-Iron Piping:
Comply with “Ductile-Iron Piping” subparagraph under paragraph “Water Distribution Main Materials”.
Insulating Joints:
Joints between pipe of dissimilar metals shall have a suitable approved type of insulating joint prevent metal-to-metal contact between adjacent sections of piping.
Disinfection:
Disinfection of water line shall be in accordance with Division 33, Spec Section 330110.
Chlorinating materials shall conform to the following:
Chlorine, Liquid:  AWWA B301
Hypochlorite, Calcium and Sodium:  AWWA B300
EXECUTION
INSTALLATION OF PIPELINES
A.	General Requirements for Installation of Pipelines
All underground piping shall be installed in accordance with NFPA 24.  These requirements shall apply to all pipeline installation except where specific exception is made in the "Special Requirements..." paragraphs, below.  Additional requirements are in Division 33, Section “Common Work Results for Utilities.”
Location of Water Lines:
Terminate the work covered by this Section at a point approximately 5 feet from the building, unless otherwise indicated.  Do not lay water lines in the same trench with gas lines, fuel lines, or electric wiring/duct bank unless specifically indicated on the Subcontract Documents.
Water Piping Installation Parallel With Sewer Piping
Normal Conditions:  Lay water piping at least 10 feet horizontally from a sewer or sewer manhole whenever possible.  Measure the distance edge-to-edge.
The bottom (invert) of the water piping shall be at least 18 inches above the top (crown) of the sewer piping.
Where this vertical separation cannot be obtained, the sewer piping shall be constructed of AWWA-approved water pipe and pressure tested in place without leakage prior to backfilling.  Approved waste water disposal method shall be utilized.
The sewer manhole shall be of watertight construction and tested in place.  Installation of Water Piping Crossing Sewer Piping
Normal Conditions:  Water piping crossing above sewer piping shall be laid to provide a separation of at least 18 inches between the bottom of the water piping and the top of the sewer piping.
Unusual Conditions:  When local conditions prevent a vertical separation described above, use the following construction:
Sewer piping passing over or under water piping shall be constructed of AWWA-approved ductile iron water piping, pressure tested in place without leakage prior to backfilling.
Water piping passing under sewer piping shall, in addition, be protected by providing a vertical separation of at least 18 inches between the bottom of the sewer piping and the top of the water piping; adequate structural support for the sewer piping to prevent excessive deflection of the joints and the settling on and breaking of the water piping; and that the length, minimum 20 feet, of the water piping be centered at the point of the crossing so that joints shall be equidistant and as far as possible from the sewer piping.
Sewer Piping or Sewer Manholes:  No water piping shall pass through or come in contact with any part of a sewer manhole.
Earthwork:
Perform all earthwork operations in accordance with University policies and Division 31 specifications.
Shore trenches where trench depth exceeds 5 feet (1.5 m), or where otherwise required to prevent cave-in, in accordance with Division 01, Section "Special Procedures".  In addition, install shoring to prevent adjacent structures from settling and to prevent existing piping with ring or caulked joints from moving or blowing out.
The minimum cover to top of pipe shall be 3 feet (0.9 m), unless otherwise indicated on the Drawings.  Cover of less than 3 feet (0.9 m) in other conditions shall be approved by the University Project Manager on a case-by-case basis.  The decision may include the use of Controlled Density Fill (CDF) as specified in Division 31, Section "Backfilling".
Pipe Laying and Jointing:
Remove fins and burrs from pipe and fittings.
Before placing in position, clean pipe, fittings, valves, and accessories, and maintain in a clean condition.
Provide proper facilities for lowering sections of pipe into trenches.  Do not under any circumstances drop or dump pipe, fittings, valves, or any other water line material into trenches.
Cut pipe in a neat workmanlike manner accurately to length established at the site and work into place without springing or forcing.
Replace by one of the proper length any pipe or fitting that does not allow sufficient space for proper installation of jointing material.
Blocking or wedging between bells and spigots will not be permitted.  Lay bell-and-spigot pipe with the bell end pointing in the direction of laying.
Grade the pipeline in straight lines; avoid the formation of dips and low points.  Support pipe at proper elevation and grade.
Secure firm, uniform support.  Wood support blocking will not be permitted.
Lay pipe so that the full length of each section of pipe and each fitting will rest solidly on the pipe bedding; excavate recesses to accommodate bells, joints, and couplings.
Provide anchors and supports where necessary for fastening work into place.  Make proper provision for expansion and contraction of pipelines.
Keep trenches free of water until joints have been properly made.
At the end of each work day, close open ends of pipe temporarily with wood blocks or bulkheads.
Do not lay pipe when conditions of trench or weather prevent installation.  Depth of cover over top of pipe shall not be less than 30 inches
Provide warning ribbons at least 12 inches above the underground installation.
Installation of Tracer Wire:
Install a continuous length of tracer wire for the full length of each run of all piping (both metallic and nonmetallic pipe), in accordance with Manufacturer’s Recommendations, and Specification Section 013500.
Attach wire to top of pipe in such a manner that it will not be displaced during construction operations.
Connections to Existing Water Lines:
Make connections to existing water lines after approval is obtained and with a minimum interruption of service on the existing line.
Under no circumstances shall existing lines or utilities be broken into without prior approval of the University.  Submit the request for this approval to the University in accordance with Division 01, Section "General Requirements” and state the maximum duration of shutdown.
Schedule outages for utility tie-in work well in advance, secure University approval for the schedule, and give written notice to the University at least fourteen (14) days in advance of the desired shutdown.
All tie-ins shall be planned and executed to be completed with affected portions of the utility back in service at the end of the normal day shift.  Deviations from this requirement will be allowed only with prior written approval of the University.
In preparation for tie-ins to the utility systems, the University will drain and/or blow the existing piping prior to start of tie-in work by the Subcontractor.  In all cases, the University will close the appropriate valves to isolate the area of work.
Immediately after completion of the tie-in work to the existing piping systems including testing, fill the lines, check connections for leaks, and put the systems in operation in accordance with Division 33, Section "Operation and Maintenance of Utilities".
Tapping into pipe of equal sizes is not allowed.
Hot tapping into (E) water line of any sizes is not allowed.  All water line tie-ins shall be provided with a proper fitting.  All concrete liner cracked or delaminated from the internal pipe wall shall be repaired.  Notify University Project Manager for inspection of the concrete liner after the pipe cut and after the repair.
The Subcontractor shall provide tie-in shop drawings for all underground utilities.  The tie-in shop drawings shall provide locations of all pipe fittings, alignment of pipe spool and tie-in flanges or transition fitting, etc.  The tie-in shop drawings shall be submitted to the University and the LBNL Fire Marshal’s Office for review and approval.
Penetrations:
Pipe passing through walls of valve pits and structures shall be provided with ductile-iron or Schedule 40 steel wall sleeves.  Annular space between walls and sleeves shall be filled with rich cement mortar.  Annular space between pipe and sleeves shall be filled with link-seal.  Annular clearance is required for backflow preventers where passing from underground to aboveground through a concrete slab or similar.
Flanged Pipe:
Flanged pipe shall only be installed above ground or with the flanges in valve pits.
Cathodic Protection:
Provide cathodic protection for all metallic piping, in accordance with manufacturer’s specifications.  See Subcontract Drawings for detail of the exothermic welds for the cathodic protection system.
Pipe Joints Located Under Foundations
Pipe joints are not permitted in sprinkler supply lines underneath foundation footings in accordance with NFPA 24 and the California State Fire Marshal, Code Interpretation 14-005. Exceptions are permitted when an alternate design is proposed by a licensed design professional and approved by LBNL.  
Special Requirements for Installation of Water Mains
Installation of Ductile-Iron Piping:
Unless otherwise specified, install pipe and fittings in accordance with paragraph entitled "General Requirements for Installation of Pipelines", above, and with the requirements of AWWA C600 for pipe installation, joint assembly, valve-and-fitting installation, and thrust restraint.
Jointing:
Make mechanical joints with the gaskets, glands, bolts, and nuts specified for this type joint; assemble in accordance with the applicable requirements of AWWA C600 for joint assembly and the recommendations of Appendix A to AWWA C111/A21.11.
Make flanged joints with the gaskets, bolts, and nuts specified for this type joint.  Make flanged joints up tight; avoid undue strain on flanges, fittings, valves, and other equipment and accessories.
Align bolt holes for each flanged joint.  Use full size bolts for the bolt holes; use of undersized bolts to make up for misalignment of bolt holes or for any other purpose will not be permitted.
Do not allow adjoining flange faces to be out of parallel to such degree that the flanged joint cannot be made watertight without overstraining the flange.
When flanged pipe or fitting has dimensions that do not allow the making of a proper flanged joint as specified, replace it by one of proper dimensions.
Use setscrewed flanges to make flanged joints where conditions prevent the use of full-length flanged pipe and assemble in accordance with the recommendations of the setscrewed flange manufacturer.
Make insulating joints with the gaskets, sleeves, washers, bolts, and nuts previously specified for this type joint.  Assemble insulating joints as specified for flanged joints, except that bolts with insulating sleeves shall be full size for the bolt holes.
Ensure that there is no metal-to-metal contact between dissimilar metals after the joint has been assembled.
The first flange aboveground from the underground service shall be an insulated flanged joint.
Allowable Deflection: The maximum allowable deflection shall be as given in AWWA C600.  If the alignment requires deflection in excess of the above limitations, special bends or a sufficient number of shorter lengths of pipe shall be furnished to provide angular deflections within the limit set forth.
Joint Restraint:  
Provide concrete thrust blocks or approved restrained joint systems for pipe anchorage, where provided thrust blocks shall be in accordance with the requirements of AWWA C600 for thrust restraint.  Use concrete, ASTM C94/C94M, having a minimum compressive strength of 2,500 psi at 28 days; or use concrete of a mix not leaner than one part cement, 2 1/2 parts sand, and 5 parts gravel, having the same minimum compressive strength.
Where thrust blocks are provided, supply calculations that demonstrate the required size, including height, width, and depth of the blocks.  Provide additional joint restraint on steep grades as determined by the design engineer.  All joint restraint is to be in accordance with NFPA 24.  Where approved mechanical joint restraint systems are used (for example, Megalug®), they shall be installed in accordance with their Listing limitation and installation instructions.
Exterior Protection:  Completely encase buried ductile iron pipe, fittings, and connections with polyethylene tube or sheet, using polyethylene film, in accordance with AWWA C105/A21.5, and in accordance with Division 33, Section 330130.51 “Corrosion Protection of Utilities.”  All metallic piping fitting components (nuts, bolts, washers, etc.) shall have a mastic coating applied in accordance with NFPA 24 and Division 33, Section 330130.51.
Installation of High Density Polyethylene (HDPE) Plastic Water Main Pipe
General Installation:
PE pipes shall be installed in accordance with ASTM D2774.
Installers of HDPE pipe and fittings shall be in compliance with the regulations of the Department of Transportation, Materials Transportation Bureau, contained in the Code of Federal Regulations Title 49, part 192, Section 192-285.
Jointing:
Jointing shall comply with ASTM D2657, Technique I-Socket Fusion or Technique II-Butt Fusion.
Offsets:
Maximum offset in alignment between adjacent pipe joints shall be as recommended by the manufacturer and approved by the Contracting Officer, but shall not exceed 5 degrees.
Installation of Valves and Hydrants
Installation of Valves:
Install gate valves, AWWA C500 and UL 262, in accordance with the requirements of AWWA C600 for valve-and-fitting installation and with the recommendations of the Appendix ("Installation, Operation, and Maintenance of Gate Valves") to AWWA C500.
Install gate valves, AWWA C509 or AWWA C515, in accordance with the requirements of AWWA C600 for valve-and-fitting installation and with the recommendations of the Appendix ("Installation, Operation, and Maintenance of Gate Valves") to AWWA C509 or AWWA C515.
Install gate valves on PVC water mains in accordance with the recommendations for appurtenance installation in AWWA C906.
Installation of Hydrants:
Install hydrants in accordance with AWWA C600 for hydrant installation and as indicated.
Make and assemble joints as specified for making and assembling the same type joints between pipe and fittings.
Install hydrants with the 4 1/2 inch connections facing the adjacent paved surface.  Install hydrants with “break-away” type bolts at hydrant base.
Installation of Water Service Piping
Location:
Connect water service piping as indicated on project drawings.
Special Requirements for Installation of Water Service Piping
Installation of Metallic Piping:
Install pipe and fitting in accordance with paragraph entitled “General Requirements for Installation of Pipelines” and with the applicable requirements of AWWA C600 for pipe installation, unless otherwise specified.
FIELD QUALITY CONTROL
Field Tests and Inspections
Prior to hydrostatic testing, obtain University approval of the proposed method for disposal of waste water from hydrostatic testing.
The LBNL Fire Marshal or designated representative will conduct field inspections and witness field tests specified in this Section.
The Subcontractor shall perform field tests, and provide labor, equipment, and incidentals required for testing.  Water for testing shall be provided by the University.
The Subcontractor shall produce evidence, when required, that any item of work has been constructed in accordance with the drawings, specifications, and applicable standard.
Do not begin testing on any section of a pipeline where concrete thrust blocks have been provided until at least twenty-eight (28) days after placing of the concrete.
Backfilling
Backfilling shall be provided in accordance with NFPA 13, NFPA 24 and Division 31, Section 312323.
All joints and piping shall be left exposed for inspection by the University, and either the LBNL Fire Marshal or Fire Marshal’s designated technical representative, prior to covering.  Covering underground piping before inspection and approval will require the piping to be uncovered and inspected at no expense to the University.
Unless otherwise required, all joints shall be backfilled prior to hydrostatic testing.
Testing Procedure
Hydrostatic Testing
Test ductile-iron water mains and water service lines in accordance with the requirements of AWWA C600 and NFPA 24 for hydrostatic testing and Division 33, Section 330110.  No leakage will be allowed.
Test HDPE plastic water mains and water service lines made with HDPE plastic water main pipe in accordance with the manufacturer’s recommendation and in accordance with requirements of AWWA C605 and NFPA 24 and Division 33, Section 330110 for pressure and leakage tests.  No leakage will be allowed.
Leakage Testing
For leakage test, use a hydrostatic pressure not less than the pressure stated in Division 33, Section 330110, and in accordance with NFPA 24.  Leakage test may be performed at the same time and at the same test pressure as the pressure test.  No leakage will be allowed.
Special Testing Requirements for Fire Service
Test water mains and water service lines providing fire service or water and fire service in accordance with NFPA 24.  The additional water added to the system must not exceed the limits given in NFPA 24.
Backflow Prevention Assembly Forward Flow Test
Where backflow prevention assemblies are provided under this Subcontract, each backflow prevention assembly shall be tested at system flow demand, including all applicable hose streams, as specified in NFPA 13.
Provide all equipment and instruments necessary to conduct a complete forward flow test, including 2.5-inch diameter hoses, playpipe nozzles, calibrated pressure gauges, pitot tube gauge, plus all necessary supports to safely secure hoses and nozzles during the test.
At the system demand flow, the pressure readings and pressure drop (friction) across the assembly shall be recorded.
Provide a metal placard on the backflow prevention assembly that lists the pressure readings both upstream and downstream of the assembly, total pressure drop, and the system test flow rate.
The pressure drop shall be compared to the manufacturer's data
Flushing
Underground piping supplying fire sprinkler systems shall be flushed in accordance with NFPA 24 and Division 33, Section 330110.  This includes the requirement to flush the lead-in connection to the fire protection system at a flow rate not less than the calculated maximum water demand rate of the system.
Disinfection
Disinfection of water line shall be in accordance with Division 33, Section 330110.
Certificates
Certificates shall attest that tests set forth in each applicable referenced publication have been performed, whether specified in that publication to be mandatory or otherwise, and that production control tests have been performed at the intervals or frequency specified in the publication.
For underground piping systems that supply fire protection systems, or lead to fire protection supply piping, provide evidence of installation in accordance with applicable standards for the types of piping, and the Subcontractor’s Material and Test Certificate for Underground Piping as provided in NFPA 24.
CLEANUP
[bookmark: _GoBack]Upon completion of the installation of water lines, and appurtenances, all debris and surplus materials resulting from the work shall be removed.
END OF SECTION 331100
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