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SPECIAL STANDARD SPECIFICATION



SECTION 15501-S



AUTOMATIC SPRINKLER SYSTEMS AND OTHER



WATER BASED FIRE PROTECTION SYSTEMS







PART 1 - GENERAL





1.01	DESCRIPTION OF WORK



	This specification, in conjunction with the contract documents and drawings, indicates the materials and operations required for the design and installation of automatic sprinkler systems.  Fire protection systems include: water spray fixed systems, deluge foam-water, foam water spray systems, standpipe and hose systems.  closed-head foam-water sprinkler systems.  Requirements are included for design of sprinkler systems, shop drawings, equipment, underground supply system, pipe and fitting material, fire-department connections, sprinkler systems, operating instructions, identification, tests, and disinfection of piping.





1.02	QUALITY ASSURANCE



	A.	General:



		Where specific manufacturers or model numbers are mentioned in these specifications, proposed substitutions shall be included in the submittal package furnished to the Sandia Delegated Representative (SDR) for approval before contract award.



	B.	Warranty:



		All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials, and workmanship for the full warranty time, which is standard with the manufacturer and/or supplier, but in no case less than one year from the date of system acceptance.





1.03	REFERENCES



	The current editions of the following standards are to be considered a part of this specification.  They are listed in  order of governance.



	A.	Sandia National Laboratories (SNL) Standard Specifications



		01300	Descriptive Submittals



		02200	Earthwork



		09900	Painting



		15050	General Materials and Work Requirements



	B.	Sandia National Laboratories (SNL) Standard Drawings



		See Attachment 1 at the end of this Section.



		SNL 10628-A4

		SNL 15L-1

		SNL 10628-a5

		SNL 99155

		SNL 15L-2



	C.	National Fire Protection Association (NFPA) Standards and Recommended Practices



		13	Standard for the Installation of Sprinkler Systems



		14	Standard for the Installation of Standpipes and Hose Systems



		15	Water Spray Fixed Systems for Fire Protection



		16	Deluge Foam-Water Sprinkler and Foam-Water Spray Systems



		16A	Closed-Head Foam-Water Sprinkler Systems



		24	Private Fire Service Mains



		25	Inspection, Testing and Maintenance of Water-Based Fire Protection Systems



		70	National Electrical Code



		72	National Fire Alarm CodeInstallation, Maintenance and Use of Protective Signaling Systems



		72G	Installation, Maintenance and Use of Notification Appliances for Protective Signaling Systems



		72H	Testing Procedures for Local, Auxiliary, Remote Station and Proprietary Protective Signaling Systems



		For interpretation of the above NFPA Standards, the "Authorities Having Jurisdiction"referred to in the Standards shall be the Sandia Delegated Representative (SDR) and the Site Fire Marshal.



	D.	American Water Works Association Standard Specifications (AWWA)



		C600	Standard for the Installation of Ductile-Iron Water Mains and Their Appurtenances



		C503	Standard for Wet-Barrel Fire Hydrants



		C502	Standard for Dry-Barrel Fire Hydrants



		C151	Ductile-Iron Pipe



		C110	Ductile-Iron and Gray Iron Fittings



		C111	Rubber Gasket Joints for Ductile-Iron and Gray Iron Pressure Pipe and Fittings



		C104	Cement-Mortar Lining for Ductile-Iron and Gray Iron Pipe and Fittings



	EF.	City of Albuquerque, Cross Connection Prevention Program, Manual of Procedures or City of Livermore, CA Requirements



		C651	Standard for Disinfecting Water Mains



		Manual M14 Recommended Practice for Backflow Prevention and Cross Connection Control



	E.	American Society for Testing and Materials (ASTM)



		D1785	Standard Specification for Poly Vinyl Chloride (PVC) Plastic Pipe, Schedule 40, 80 and 120



		D2466	Standard Specification for Poly Vinyl Chloride (PVC) Socket Type Plastic Pipe Fittings (Schedule 40)



		D2464	Standard Specification Poly Vinyl Chloride Socket Type Plastic Pipe Fittings, Schedule 80





	FG.	Underwriters' Laboratories, Inc. (UL) Fire Protection Equipment Directory



	GH.	Factory Mutual Research Corporation Approval Guide



	HI.	DOE Order 6430.1 General Design Criteria



	IJ.	UCRL 15910, Design and Evaluation Guidelines for DOE





1.04	SYSTEM DESIGN



	A.	Design:



		1.	The contractor is responsible for the design of the automatic sprinkler system in accordance with these specifications and the contract drawings.  The contractor shall coordinate with architectural, mechanical, and electrical, design and construction documents, to ascertain the required information, to effect a properly designed sprinkler system for the building construction and occupancy classification.



		2.	The design and installation of the automatic sprinkler systems shall be complete with all necessary accessories for proper operation and shall be accomplished by a licensed sprinkler contractor or licensed company regularly engaged in this type of work, and in accordance with requirements of the National Fire Protection Association Standards (NFPA).



		3.	The fire protection water supply lines, controlling devices, protective devices, alarm systems, supervisory devices, and related equipment shall be complementary.



		4.	The installation shall comply with all mandatory, advisory interpretations, and recommended applicable rules of the latest editions of the above standards, except where otherwise noted on the drawings or specified herein.



		5.	The contractor shall produce drawings that indicate the extent and general arrangement of the automatic sprinkler systems.



	B.	Spacing and Pipe Sizing:



		1.	Light hazard occupancy rules are prohibited.



		2.	Pipe schedule method shall be permitted only for additions or modifications (less than 5000 sq. ft. (465 m**2)) to existing ordinary hazard pipe schedule systems.



		3.	Hydraulic calculation methods shall be used.  Design densities are indicated on the zone drawings.   for Ordinary Hazard, Group 2, wet-pipe systems, unless otherwise specified.



		4.	For the When a hydraulically designed systems:   is utilized:



			a.	The design area shall be the hydraulically most demanding "rectangular area" having a dimension parallel to the branch lines equal to 1.4 times the square root of the area of sprinkler operation.



			b.	Gridded piping systems shall not be used for dry pipe or preaction systems.



			c.	Where the design area includes a corridor or tunnel protected by a single row of sprinklers, the maximum number of sprinklers that need be calculated is 7, when openings into the corridor are unprotected by fire rated construction.  When openings into the corridor are protected, the maximum number of sprinklers that need to be calculated is 5.



			d.	Maximum waterflow velocity shall not exceed 20 feet per second (6 m/s) in any sprinkler system piping of hydraulically designed systems.



			e.	Where inside hose stations are installed the hose allowance shall be 50 GPM (3.2 l/s) for each hose station up to a maximum of 2 hose stations (100 GPM (6.4 l/s)).  The inside hose allowance shall be added to the sprinkler requirements at the point(s) where the hose station(s) connect(s) to the sprinkler system.



			f.	The water allowance for outside hose shall be added to the sprinkler and inside hose requirement at the connection to the city water mains or a yard hydrant, whichever is closer to the system riser.  A minimum hose allowance of 500 GPM (32 l/s) is required for combined both inside and outside hose.  An additional hose allowance may be required for Extra Hazard Occupancies, as directed by the SDR or on the contract documents.

�			g.	Hydraulic design shall be based upon the water supply data shown on information supplied by the SDR or the Site Fire Marshal.  The water supply data curve shall be based upon 85% of the available water supply as tested.



			h.	Hydraulic calculations must be performed using an SNL approved computer program.





1.05	SUBMITTALS



	A.	Shop Drawing Submittals:



		1.	Provide as required by Specification Section 01300, Descriptive Submittals, to the SDR.



		2.	As soon as practicable after award of contract and prior to fabrication, contractor shall submit to the SDR for approval, complete shop drawings, manufacturers' catalog data, system and component operating instructions and hydraulic calculations for the sprinkler system and underground piping shown on plot plans.



		3.	NO INSTALLATION WILL BE PERMITTED prior to the SDR and Site Fire Marshal approval of complete shop drawings.



	B.	Presentation:



		1.	New Sprinkler Systems:



			a.	Drawings shall be done on an SNL approved CADD system.



			b.	Submittal drawings shall be plotted on Sandia or DOE provided title block mylar sheets. 



			c.	Drawings shall be identical in size, scale, orientation, and title as the building construction contract drawings.



		2.	Modifications to Existing Sprinkler Systems:



			a.	Drawings shall be done on an SNL approved CADD system, if at all practicable.



			b.	Submittal drawings shall be drawn on new Sandia title block mylar sheets, or when directed, the original mylar drawings of the existing sprinkler system shall be modified.



			c.	New drawings on mylar sheets shall be identical in size, scale, orientation, and title as the original building construction contract drawings, unless otherwise noted.



	C.	Drawing Details:



		1.	Unless otherwise specified or shown on drawings, new floor plans and full height cross sections shall be drawn at a scale of 1/4" = 1'-0", and arranged such that the north arrow points to the top or to the left of the sheet.  Other details shall be drawn to a larger scale, as required.  Riser elevation details shall be drawn to a scale of 1/2" = 1'-0".



		2.	No more than one building shall be shown on a sheet.



		3.	Drawings shall show all details required or recommended by NFPA 13, for "Working Plans" in addition to the following:



			a.	A name or room number shall appear in each room and a scaled key plan, oriented the same as the floor plan, shall appear on each partial plan sheet.



			b.	Potential obstructions (ie., columns, ductwork, etc.)  to the sprinkler layout shall be shown.



			c.	Building column lines shall be labeled.



			d.	Old work and new construction shall be clearly differentiated on the drawings.



			e.	Lines and details shall be drawn.  Specifying "opposite hand" IS NOT acceptable -- separate drawings shall be made.



			f.	Pipe lengths shall be shown, center to center of fittings.



			g.	Where more than one type of pipe is used, each piece of pipe shall be identified as to type on the drawings.



			h.	The drawings shall be kept neat and well arranged, with legible notes and figures to permit photographic reduction to 11" x 17" size.



			i.	No lettering shall be smaller than 1/8 inch high.



	D.	Reflected Ceiling Plans:



		1.	In new construction areas with suspended ceilings, the sprinkler contractor shall show add the location of sprinklers with the CAD backgrounds of the to the original mylar Architectural reflected ceiling plans, which already show the lights, diffusers, grilles, etc.  These CAD files drawings will be made available by SNL.



		2.	For sprinkler system modifications, existing reflected ceiling plans shall be modified to show the new work.



		3.	Branch line piping to sprinklers shall not be shown on the reflected ceiling plans, unless indicated by the SDR.



	E.	Plot Plans:



		1.	Plot plans shall be drawn to 1" = 20'-0" unless otherwise shown on the contract drawings.



		2.	Previous references to orientation, legibility, and lettering shall apply.



		3.	Plot plans shall show all details required by NFPA 13 and 24.



		4.	Plot plans of existing utilities and extensions will be furnished by others for use by the contractor.



	F.	As-Built Drawings:



		1.	Upon completion of the work, the Contractor shall revise all drawings to agree with the construction as actually accomplished.  The notation "As-Built" shall be entered in the revision block, dated and initialed.



		2.	The As-Built drawings, whether on new or original contract drawings, shall show the entire sprinkler system, old and new construction, as it existed at the completion of the contract work.  (Delete all references to "new work," "existing," "NIC," etc.)



		3.	The original As-Built drawings shall be delivered to the SDR.





PART 2 - PRODUCTS





2.01	MATERIALS, GENERAL



	A.	Materials and equipment used in the installation of the sprinkler system shall be new and approved by the SNL Fire Protection Department and either listed by the UL Fire Protection Equipment Directory or the FM Approval Guide.  The standard products and the latest design of the manufacturer shall be used.



	B.	Where two or more units of the same class of equipment are required, these units shall be products of the same manufacturer (eg., alarm check valves shall be from one manufacturer.)  However, the component parts of the system need not be the products of the same manufacturer (eg., alarm check valves from one manufacturer and sprinkler heads from another manufacturer.)



	C.	New dry-pipe, preaction and deluge sprinkler systems shall be provided with an air dryer for:



		1.	The sprinkler control air supply.



		2.	The air supply to the pneumatic tubing used for heat detection.



	CD.	Tape for screwed joints shall be Scotch Brand Plastic Film No. 547, 3 mil., 1/2 inch wide, 3M Company.



	DE.	Corrosion Protection Tape shall be Scotchwrap 51, manufactured by 3M Company.





2.02	SPRINKLERS



	A.	Types:



		1.	Unless otherwise specified or shown on the drawings, sprinklers shall be standard, nominal 1/2-inch or larger orifice, automatic closed-head sprinklers of the 165oF (74 oC) temperature rating shown on the drawings, except that sprinklers to be installed in the vicinity of heating equipment, or in attics, shall be of the temperature ratings required for such locations by NFPA 13.  Sprinklers exposed to the direct rays of the sun, beneath skylights or windows, shall be high temperature heads.



		2.	Higher temperature rated sprinkler heads shall be installed where occupancy will generate high ambient temperature.



		3.	Rooms containing electrical equipment shall be protected with sprinklers having the following temperature ratings:



			a.	Transformer and switchgear rooms;

				elevator machine rooms				286o F (141 oC)



			b.	Computer rooms				212o F (100 oC)



			c.	Telephone equipment rooms			165o F (74 oC)



			bd.	Top of elevator shafts				212o F (100 oC)

				(May require freeze protection,

				refer to Section 3.11 Protection Against Freezing 

				or to  ASME/ANSI A17.1 Elevator Code.)



		4.	On-off sprinklers, where specified on the drawings, shall have both a fusible element and a temperature sensitive mechanism to control waterflow.



		45.	Quick response sprinklers, where specified on the drawings, shall have a Response Time Index (RTI) of 50 or less in English units and 28 or less in metric units.



		56.	Sidewall sprinklers shall be Underwriters' Laboratories listed or Factory Mutual approved for Ordinary Hazard Occupancy.



	B.	Protection Against Freezing:



		Horizontal dry sidewall sprinklers shall be used in lieu of antifreeze loops for narrow unheated areas adjacent to heated areas, such as docks, covered loading platforms, vehicular air locks, elevator hoistways, and gas bottle or other storage sheds.



		1.	The depth of the protected space shall not exceed 10 ft. (3 m.)



		2.	The dry sprinkler shall extend a minimum of 12 inches (30 cm) into the heated space.  For refrigerated spaces, the length dry sprinklers shall extend into the heated space shall be as specified by the SDR and Site Fire Marshal.



	C.	Position and Finish:



		1.	Sprinklers installed on exposed piping shall be manufacturer's standard finish pendent sprinklers.



		2.	In rooms where sprinkler heads penetrate a suspended ceiling, install a quick response commercial, NFPA-13 rated, and either UL listed or FM approved, low profile head:  Omega C-1A, or other brand as specified on the drawings.



2.03	PIPE



	A.	Below Ground Piping:  Below ground pipe shall have rubber gasketed joints (AWWA C111).  Pipe, for installation below ground from post indicator valve into a cast iron flanged spigot piece at the bottom of the system riser, shall be pressure rated for 200 psi (1.4 MPa), cement-lined.  Ductile-iron or cast iron, or polyvinyl chloride conforming to the requirements of NFPA 24 and shall be listed by the Underwriters' Laboratories (UL), or approved by Factory Mutual (FM)  Where the post indicator valve is less than 50 feet (15 m) from the building or a wall type post indicator valve is used, cement-lined ductile-iron or polyvinyl chloride pipe shall be provided either from the main or the last 50 feet (15 m) into the flange spigot piece at the base of the sprinkler, whichever distance is less.  Note:  PVC pipe is not to be used into the building.



	B.	Above Ground Piping:  Pipe for installation above ground shall conform to the requirements of NFPA 13.  Pipe shall be on the SNL approved list and either be listed by UL or be FM approved. 



		1.	Unless otherwise specified or shown on drawings, the minimum steel pipe wall thickness shall be Schedule 10.  Threaded or cut groove steel pipe shall be Schedule 40 for sizes less than 8 in. and a minimum of schedule 30 in sizes 8 in. and larger for pressures up to 300 psi (2.1 MPa.)



		2.	Mechanical rolled groove pipe or welded pipe shall be a minimum of schedule 10 for sizes up to 5 in., 0.134 in. for 6 in., and 0.188 for 8 and 10 in. pipe for pressures up to 300 psi (2.1 MPa.)



		3.	Steel pipe, installed for the water motor alarm line, piping from drain line valves and inspector's test valves, dry pipe and preaction sprinkler system piping, and where pipe is exposed to outdoor weather, etc., shall be internally galvanized.



		4.	Galvanized piping should not be used in drypipe or preaction systems where the ambient temperatures could exceed 130°F (54o C.)





2.04	PIPE FITTINGS conform to NFPA 24 and be either be FM approved or UL listed. 



	A.	Below Ground:  Pipe fittings for installation below ground and for use with ductile-iron or cast-iron pipe shall be of cement-mortar lined mechanical joint cast-iron conforming to the requirements of American Water Works Association Standard Specification for Ductile-Iron and Gray-Iron Fittings (AWWA C110), 250 psi (1.7 MPa), and listed by the Underwriters' Laboratories, Inc.  PVC pipe fittings shall 



	B.	Above Ground:  Pipe fittings for installation above ground shall conform to the requirements of NFPA 13 and shall be FM approved or UL listed.



		1.	Mechanical groove couplings are required on all 4 inch and larger pipe.



		2.	Plain-end pipe couplings shall not be used in any new installation.



		3.	Galvanized pipe fittings shall be installed where galvanized piping is specified.

�

2.05	PIPE HANGERS AND SUPPORTS



	A.	Pipe hangers shall be designed and installed according to NFPA 13 and 14.  UL listed or FM approved.



	B.	C-clamps shall have lock nuts and retaining straps, or clips, and pipe rings shall be of the solid-ring adjustable swivel type.



	C.	Provide rod ceiling plates at finished ceilings for coach screw rods, expansion shields, and toggle hangers.



	D.	Where required by analysis or local or regional code, piping shall be supported and restrained in accordance with UCRL 15910, Design and Evaluation Guidelines for DOE Facilities Subjected to Natural Phenomena Hazards.





2.06	CONTROL VALVES



	Control valves shall be post indicator valves (exterior) and OS&Y gate valves (interior) as shown on the drawings.  Wall post indicator valves, and indicator butterfly valves may be used only when specified on the contract drawings.





2.07	CHECK VALVES



	Check valves in sprinkler system shall be UL listed or FM approved and have hand hole covers to provide adequate access to facilitate inspection and repair, without the removal of the valve from the system.  Wafer check valves are unacceptable.  Check valves shall be either UL listed or FM approved.





2.08	FIRE PROTECTION ALARM CONTROL VALVES



	Each riser requires a control valve.  Each alarm check dry pipe, preaction, deluge, water spray and foamwater valve shall be equipped with a UL listed or FM approved water motor gong, bell or horn and a GE Model F-2001 alarm switch with both a normally-open and normally-closed electrical contact with no common between separate switch elements.





2.09	SUPERVISORY DEVICES



	A.	When specified on the contract drawings, supervisory devices shall be compatible with the site fire alarm system:



	B.	Provide the equipment listed below:



		1.	Tamper switch, post indicator valve, Notifier Model NIP or approved equal.



		2.	Tamper switch, OS&Y gate valve, Notifier Model NGV or approved equal.



		3.	Tamper switches for indicating butterfly valves shall be installed on the valve by the valve manufacturer and shall be UL listed or FM approved as a unit (valve plus tamper switch) Milwaukee Valve Model BB-SCS or approved equal.



		4.	Zone waterflow alarm device, vane type, Grinnell Model USR or approved equal.





PART 3 - EXECUTION





3.01	INSTALLATION



	A.	The contractor is responsible for the design and installation of the automatic sprinkler system.  The fire protection system installation shall be coordinated with the other trades (mechanical, electrical and structural, etc.)



	B.	Contamination Prevention:  Pipe interiors shall be kept free of debris.



	C.	Underground Supply System:



		1.	Supply connections shall be provided as shown on the drawings to service the sprinkler systems or combined sprinkler/stand- pipe systems.  Installation shall conform to the applicable requirements of NFPA 24, and to the following additional requirements.



		2.	Connections to Supply Mains:



			a.	Connections shall be made either by cutting the supply main, inserting a standard tee and sleeve, and installing the control valve; or by tapping the upply main while under pressure, using an approved tapping sleeve (saddles are not permitted) and valve.  When the tapping method is used, the removed discs shall be turned over to the SDR.  Submit tapping method to the SDR.

 

			b.	Connections requiring water shutdowns shall be performed during nonstandard working hours as directed by the SDR.  Interruption of utilities shall conform with the requirements of the "General Material and Work Requirements, Mechanical" section 15050 of the specification.



			c.	Impairments to underground yard mains, hydrants, water supplies and any water based extinguishing system shall be coordinated between the contractors and the SDR in accordance with Chapter 2 of NFPA 25.



		3.	Pipe:



			a.	The underground pipe connecting sprinkler systems to the water-supply main shall be sloped 1/8" per foot (10.4 mm/m) from the water-supply main to the point of entry into the building.  There shall be no high points in the piping where air pockets can form.



			b.	The minimum depth of cover over the pipe shall be 3'-6" (1 m) in Albuquerque and 18" (0.5 m) in California.



			c.	All changes in direction of pipe shall be made with standard fittings as indicated in Section 2, Products.



			d.	The supply line shall terminate inside the building with a special flange and spigot piece.  The spigot piece shall be plumb with the flange installed level and set NOT LESS than 4 inches (10 cm) above the finished floor.   A blank flange shall be temporarily installed on top of the flange and spigot piece to prevent the entrance of foreign matter into the supply line.



		4.	Joints:



			a.	Joints shall be made in accordance with the requirements of NFPA 24.



			b.	Joints shall be left exposed until final inspection and testing have been witnessed by the SDR and the Site Fire Marshal.



		5.	Bracing and Clamping:



			a.	Bends shall be braced or clamped in accordance with the requirements of NFPA 24 and Reference Standard Dwg. No. 10628-A5.



			b.	The vertical clamp tie-rods at the flange and spigot piece of risers shall be long enough to pass through the riser-base flange.  (Reference Standard Dwg. No. 15L-1).



	D.	Pipe and Fittings Above Ground:



		1.	Pipe, fittings, and hangers shall be installed where shown on the drawings and in accordance with the requirements of NFPA 13.



		2.	Overhead sprinkler piping, drain and test piping, fire department connection piping, etc. installed through exterior walls shall be galvanized.  All sprinkler piping must be substantially supported from building structure and only approved type hangers shall be used.  Sprinkler lines under ducts shall not be upported from ductwork but shall be supported from building structure (with trapeze hangers where necessary), or from steel angles supporting ductwork in accordance with NFPA 13.



		3.	Flanged Fittings or Mechanical Groove Couplings:



			a.	Flanged fittings or mechanical groove couplings shall be used in alarm valve assembly, at the base of risers, in the risers of multiple-story sprinkler systems at each floor-system connection, and in feed mains.



			b.	A flanged tapered reducer shall be installed at the flange and spigot piece when the alarm valve is smaller than the underground supply line.



			c.	Pipe shall be installed straight and true with no greater deflection at mechanical groove pipe couplings than is recommended by the manufacturer.



			d.	Plain end couplings are not acceptable.



�		4.	Pipe Hangers and Anchors:



			a.	Pipe supports shall be designed and installed according to NFPA 13 and 14.



			ba.	Off-sets in hanger rods WILL NOT be permitted.



			cb.	Concrete anchors shall be installed by drilling and installing a UL listed or FM approved anchor.  Explosive driven fasteners as a method of installing anchors or hangers shall not be permitted.



			dc.	Supports, hangers, braces, etc., shall be attached to the building structural members only.



		5.	Welded Joints:  Welded joints are acceptable when shop fabricated in conformance to provisions of NFPA 13.



		6.	Screwed Joints:  Teflon paste and tape shall be used as pipe-joint compound at screwed joints.   



		7.	Bushings:  Bushings are not normally permitted.  The SDR may approve the use of bushings only when an appropriate reducing fitting is not manufactured.



		8.	Control Valves:



			a.	Valves shall be checked during pressure test and stuffing boxes shall be tightened if necessary.



			b.	Bollards shall be installed around post indicator valves.  (Reference Standard Drawing Number 99155.)



			c.	Indicator posts shall be installed such that grade mark is level with the finish grade.  (Reference Standard Drawing Number 10628-A4.)



			d.	Control valves shall be provided with identification signs describing the areas protected.  Where the valve location is concealed above the ceiling, a sign below the ceiling shall indicate the valve location, and identify the protected area.



		9.	A guard rail of 1-1/2 inch black steel pipe shall be fabricated as detailed on the drawings and installed around the sprinkler riser and alarm valve and painted "caution yellow".  (Reference Standard Drawing Number 15L-2.)



		10.	Pipe Sleeves:



			a.	Pipe sleeves shall be installed and properly secured in place at all points where sprinkler piping passes through concrete or masonry construction.   Sleeves through all walls and floors shall provide adequate clearance for slight movement of the piping.  NFPA 13, Article 4-5.4.3.4, applies in earthquake zones.



			b.	Sleeves for pipes passing through floors of concrete or waterproof construction shall project 3 to 6 inches (7.6 to 15.2 cm) above floors to prevent leakage.  Sleeves through walls shall be cut flush with each surface unless otherwise specified.  Sleeves shall be caulked to make penetration watertight.



			c.	Unless otherwise specified, sleeves shall be of Schedule 40 steel and two pipe sizes larger in diameter than the passing pipe.



			d.	Holes through walls, floors, and ceilings of other than concrete or masonry construction shall be large enough to accommodate pipe expansion.  Holes through existing concrete floors and walls shall be core drilled to provide clean, neat holes.  Spaces between pipe and sleeve or pipe and opening for floors and exterior walls shall be filled with a nonhardening sealant material and made watertight.  Where fire rated barriers are penetrated, the sealant shall be UL listed to retain the fire resistance rating of the barrier.



		11.	The cutting of structural members for the passage of sprinkler piping or for pipe-hanger fastenings will not be permitted, except by prior written approval of the SDR.



		12.	Joints:



			a.	Joints shall be made in accordance with the requirements of NFPA 13.



			b.	Joints shall be left exposed until final inspection and testing have been witnessed by the SDR and the Site Fire Marshal.



			c.	Swing joints are the preferred for connecting pendent sprinklers to branch lines.



	E.	Flange Joints, General:



		1.	Flanged joints shall be face matched.  Raised face flanges shall not be mated to flat-face cast-iron flanges on valves or equipment.  The raised face must be machined flush.  All flange bolt holes shall straddle the horizontal and vertical centerlines unless otherwise noted.  Bolting shall comply with ANSI B31.1, Power Piping.  Torque values and tightening sequence for bolts shall be in accordance with flange manufacturer's instructions.



		2.	Install insulating kits on flanges connecting dissimilar metals (such as steel to copper) to prevent electrolytic action.



		3.	The following procedure shall be followed when making final assembly of a bolted flange joint.



			a.	Install the gasket on the gasket seating surface and bring the cover flange in contact with the gasket.



			b.	Install all bolts, ensuring that they are free of dirt and grit, and are well lubricated.



			c.	Run-up all nuts finger tight.



			d.	Develop the required torque in each bolt in a minimum of four steps.  A fairly even compressive force will be exerted on the gasket by:



		1.	The first sequence shall set the bolts at 30% of the required torque.  Damage to the gasket can result beyond this amount for the first sequence.



		2.	The second sequence shall set the bolts at 60% of the required torque.



		3.	The third sequence shall set the bolts at 90% of the required torque.



		4.	The fourth sequence shall set the bolts at 100% of the required torque.  A final tightening should be performed in a clockwise bolt-to-bolt sequence to ensure that all bolts have been evenly stressed.





3.02	SPRINKLER SYSTEM ALARM CHECK VALVES



	A.	Variable-pressure alarm check valves shall be installed on each supply connection as shown on the drawings.  These valves shall be equipped to give a signal upon operation and shall be provided with standard trimmings, including pressure gages, retarding chamber, water motor gong, alarm switch, testing bypass, and all necessary pipe, fittings and accessories.



	B.	The retarding chamber drain line shall be piped independently of the main drain line.



	C.	The drain line from the water motor gong shall be piped to discharge through the wall as close to the grade line as possible.





3.03	SPRINKLERS



	A.	Pendent sprinklers below ceiling shall be aligned, and parallel to ceiling features, walls, etc.  In areas without a suspended ceiling, install sprinkler piping as high as possible, using necessary fittings and auxiliary drains to maintain maximum clear headroom.  Where two sprinkler systems abut, the pendent sprinklers shall be aligned in different directions to distinguish the boundaries of each sprinkler system.



	B.	Sprinklers under open grating shall be equipped with water shields.



	C.	On-Off sprinklers shall not be installed closer than eight feet apart.



	D.	Dry pendent and horizontal dry sidewall sprinklers shall only be installed in screwed tee fittings.



	E.	Ceiling Areas:  Where suspended ceilings are installed, the sprinkler contractor shall install pendent sprinklers as shown on the reflected ceiling plans.  Where these plans do not specify the location of the pendent sprinklers, the contractor shall obtain the original reflected ceiling plans and design sprinkler locations at least six inches from ceiling tile edges, 2 ft. 6 in. from HVAC supply and return louvers, dimension the locations, follow a repetitive pattern, and locate sprinklers along straight lines to the extent possible.  Pendent sprinklers shall be fed by swing joints from one inch outlet tees in branch lines.  Sprinklers are required above suspended ceilings if the space contains any combustible construction or the roof is combustible, such as an FM Class II insulated steel deck roof.



	F.	Stairs:  Sprinklers shall be installed throughout stairways, and at every landing.





3.04	ELEVATOR SHAFTS AND MACHINE ROOMS



	A.	Sprinklers are required at the tops of all elevator shafts and in the elevator equipment rooms.  Sprinklers shall be protected from freezing.



	B.	Provide a supervised OS&Y gate valve to shut off all sprinkler water flow into the elevator shaft and into the elevator machine room.  Where possible, piping should be arranged such that a single valve can shut off water to both locations.  



	C.	The valve(s) shall be at a readily accessible location, no more than 7'-0" (2 m) above finished floor, inside a clearly marked wall cabinet. 





3.05	DRAINS



	A.	Two-inch drains shall be installed on all main risers and downstream of any interior sectional valves, and shall be piped to drain.



	B.	A pressure gage cock and approved gage shall be installed downstream of interior sectional valves of 4-inch size and larger.  3/4-inch valved auxiliary drains with standard hose threads and caps shall be installed at all low points in the system, where more than five sprinklers are trapped.  Where the capacity of trapped piping exceeds 20 gallons (75 l), the overflow shall be piped to drain.



	C.	Inspector's test connections shall be installed on each sprinkler system as near the most hydraulically remote end of the system as possible.  The orifice shall be sized to discharge a flow equivalent to the smallest orifice sprinkler in the system.  The inspector's test valve shall be located not more than seven feet above the floor in a visible, easily accessible location.  For antifreeze systems, the orifice shall be replaced by a plugged outlet.  The installation shall be in accordance with the requirements of NFPA 13.



	D.	In multi-level buildings where waterflow alarm devices are provided for each floor or where more than one alarm device is provided in a single sprinkler system, a separate inspector's test connection shall be provided for each alarm device.  For convenience, in multi-level buildings where more than one inspector's test connection is required, all the valves shall be manifolded together at a single location on the grade floor, with a sight glass and a common drainline discharging outdoors.



	E.	Drains shall be piped to discharge to drain, and the discharge shall be visible either by open-end or sight drain fitting.



	F.	Drains and inspector's test connections through outside walls shall be run through the walls as close to the floor or grade line as possible, terminating with a 45-degree galvanized elbow turned down to splash blocks.



	G.	Concrete splash blocks, 18" x 18" x 4" (45 cm x 45 cm x 10 cm) minimum in size, shall be installed under each drain or test outlet.  The top of the block shall be 1 inch (2.54 cm) above grade, with a slope of 1/2 inch per foot (4 cm/m) away from the building wall.



�3.06	FIRE DEPARTMENT CONNECTIONS



	A.	Fire department connections having a minimum of two 2-1/2 inch inlets with National Standard Hose threads, internal double clapper check valve, brass plugs, and attached chains shall be installed at each new alarm check valve, dry pipe valve, deluge and preaction valve and standpipe, unless the sprinkler system is supplied by a fire department connection in the yard main, or as otherwise noted in NFPA 13.



	B.	The check valve and normally open automatic ball drip (ABD) shall be located at points where they WILL NOT be subject to freezing temperatures, and the discharge from the ball drip shall be piped to drain.  The ball drip shall close when the flow of water through the valve is in the range of 4 through 10 gpm (0.25 to 0.6 l/s).  All ball drips shall be rated at 175 psi (1.2 MPa).  Use valved drains in place of automatic ball drip drains when the static head of water above the ABD will exceed 11'-6" (3.5 m)  (5 psi) (34 kPa).  Check valves shall be UL listed or FM approved and shall have bodies with the UL or FM stamp.



	C.	The fire department connection shall be installed between 18 inches and 36 inches (0.5 to 1.0 m) above grade.  When the centerline of pipe opening is located between 24 inches and 36 inches (0.75 and 1 m) above grade, and only under this condition, a 45-degree-type fire department connection shall be installed.



	D.	The completed installations shall include a metal escutcheon plate, with raised lettering, marked "FIRE DEPARTMENT CONNECTION STANDPIPE-AUTO. SPKR," "AUTOMATIC SPKR," or "STANDPIPE," as appropriate.





3.07	FIRE HOSE STATIONS



	A.	Where hose stations are called for on the contract drawings, they shall be 2-1/2 inch hose valves, with 2-1/2 inch x 1-1/2 inch National Standard Hose thread adapters, connected to the sprinkler system in accordance with NFPA 13, or as shown on the contract drawings and as described in Attachment 1 at the end of this specification section..



	B.	The centerline of the hose valve shall be installed between 4 ft-0 in. and 5 ft-0 in. (1.2 and 1.5 m) above finished floor.



	C.	Unless otherwise specified or shown on the drawings, no hose is required.



	D.	Where hose cabinets are required, they shall be of the horizontal fold, hump type, with full tempered glass doors.





3.08	IDENTIFICATION



	A.	Control, drain, test, and alarm valves and zone waterflow switches shall be provided with identification signs of the standard design adopted by the automatic-sprinkler industry, or their equivalent.



	B.	A hydraulic data information nameplate shall be secured to the riser with chain, directly above the controlling alarm check valve and shall include the following design data.



		1.	Building designation

		2.	Location of remote area

		3.	Design density

		4.	Area of application

		5.	System demand (gpm (l/s) and psi (kPa) at base of riser)



		Data shall be permanently engraved on the nameplate as follows:





						BUILDING ..................

THIS SYSTEM AS SHOWN ON SNL DRAWING NO .......................... DATED................................. IS DESIGNED TO DISCHARGE AT A RATE OF ............GPM (....L/S) PER SQ. FT. (M**2) OF FLOOR AREA OVER A MAXIMUM AREA OF ...........SQ. FT. (.......M**2) WHEN SUPPLIED WITH WATER AT A RATE OF ......GPM (......L/S) AT ......PSI (......KPA) AT THE BASE OF THE RISER.





		Material shall be durable plastic or aluminum.  Lettering shall be white on a red background.  Minimum heighth of lettering is 1/8".



	C.	The contractor shall furnish and place in a clear, plastic envelope attached to each sprinkler alarm check valve riser: one complete set of typed or printed maintenance and operating instructions, a set of prints of the as-built working drawings and hydraulic calculations of the sprinkler system.



	D.	Contractor shall supply each riser with a cabinet containing maintenance and repair equipment (spare heads, wrench, etc.)



	E.	See NFPA 13 A-4-6.1.1 for sign I.D. for outside alarm devices.



3.09	SYSTEM ACCEPTANCE



	A.	System acceptance shall be performed by the installing contractor in accordance with NFPA 13 and 14.



3.1009	FLUSHING



	A.	Before connecting sprinkler systems to the main supply, each sprinkler supply line shall be flushed out thoroughly by the Sprinkler Contractor in the presence of the SDR and the Site Fire Marshal, through an unrestricted opening NOT LESS than 4 inches in diameter.  Minimum flowing quantities are specified in NFPA 13.



	B.	Failure to comply with this requirement shall necessitate flushing of the entire sprinkler system by the hydropneumatic method, by the Contractor at no additional cost to SNL.



	C.	A 4-inch temporary pipe or two 2-1/2" fire hoses shall be provided by the Contractor to discharge water to a suitable location, as designated by the SDR.



�3.1110	TESTING



	A.	Hydrostatic Tests - Underground:



		1.	After the pipe is laid, with all joints completed and the trench partially compacted and backfilled, joints exposed, and the pipe temporarily secured with thrust blocks at all changes in direction, the SDR will inspect.  Pipe and pipe sections meeting the SDRs approval shall be hydrostatically tested at not less than 200 psi (1.4 MPa) pressure for 2 hours or at 50 psi (345 kPa) in excess of maximum static pressure when the maximum static pressure is in excess of 150 psi.  The SDR and the Site Fire Marshal will witness and accept or decline hydrostatic tests.  There is no allowable pressure drop.  The test shall be made against closed hydrants.



		2.	Where the SDR determines that high points in the underground piping are unavoidable (refer to Article 3.01.C.3.a), the Contractor shall install corporation cocks at any high points in the piping so that the air can be expelled completely from the pipe and valves as the line is filled with water.  After all the air has been expelled, the corporation cocks shall be closed and capped and the test pressure applied.



		3.	It shall be the Contractor's responsibility to provide and install any pipe, fittings, and other materials necessary to conduct the pressure test before calling for a test.



		4.	Exposed pipe, joints, fittings, valves and hydrants shall be carefully examined during the open trench test.  Cracked or defective pipe, fittings, valves, or hydrants disclosed during the pressure test shall be replaced by the Contractor with sound material, and the test shall be repeated until the test results are satisfactory.



		5.	An amount of leakage of one fluid ounce per inch of valve diameter per hour shall be allowed for each metal seated valve isolating the test section.  There shall be no leakage at any joints.  If individual joints show leakage greater than a slight drop, the Contractor shall locate and repair the defective joints, and the test shall be repeated until the test results are satisfactory to the SDR and the Site Fire MarshalMArshal.



		6.	Each valve shall be fully opened and closed under water pressure to ensure proper operation.



	B.	Aboveground Tests:



		Upon completion and prior to acceptance of the installation, the Contractor shall, in the presence of the SDR and the Site Fire Marshal, subject the system to the hydrostatic tests required by NFPA 13, and shall furnish a certificate as required therein.  In addition complete operating test of dry pipe, preaction, deluge, waterspray and foam water systems shall be performed in the presence of the SDR and the Site Fire Marshal.



		1.	Hydrostatic testing shall be performed before any ceiling is installed below the sprinkler piping.  Each water control valve shall be fully opened and closed under water pressure to ensure proper operation.



		2.	Where sprinkler locations are roughed-in, using plugged drop nipples projecting below the level of the finished ceiling, the hydrostatic testing shall be performed two times.



			a.	First, after the system is completed using the plugged drops, and before the ceiling panels are installed.



			b.	Second, after the plugged drop nipples are cut to length for the finished ceiling, or replaced with other drop nipples of the correct length, and the sprinklers installed.



		3.	The addition of sodium silicate (also known as water-glass) and related substances before hydrostatic testing, to stop water leakage, is NOT PERMITTED.



	C.	Alarm Testing:	Contractor shall be responsible for testing new alarms and modified alarms installed under this contract.  Defective alarms shall be replaced immediately.





3.1211	PROTECTION AGAINST FREEZING



	A.	Supply pipes or risers passing through unheated spaces in or under buildings exposed to freezing, shall be protected as shown on the plans or in accordance with the methods specified in NFPA 13.



	B.	Heating shall be provided for sprinkler protected spaces in lieu of providing anti-freeze systems except where otherwise noted on the drawings or specified herein.  Where heating is not possible a dry pipe valve shall be provided for the unheated space.





3.1312	PROTECTION FOR BACKFLOW PREVENTION



	A.	A reduced pressure backflow prevention assembly (RPBFP) shall be installed to prevent cross-connection contamination between potable water systems and any fire sprinkler system, at the service connection for the fire sprinkler system.



	B.	RPBFP assemblies shall be either FM approved or UL listed and be approved by SNL and the foundation for Cross-Connection Control and Hydraulic Research, University of Southern California (USC-FCCHR). 



	C.	RPBFP assemblies installed or used under this contract shall be tested by a "Certified Backflow Control Assembly Tester" who possesses a current (within three (3) years from date of issuance) certificate that confirms successful completion of an approved (SDR specified or USC-FCCCHR or Colorado Environmental Training Center, Golden, CO) training course.



	D.	RPBFP assemblies shall be installed in accordance with AWWA Manual M14 requirements, or as directed by the SDR.



	E.	If RPBFP devices must be installed outside the building they must be in heated (except Livermore, CA) enclosures and with adequate space for inspection, tests and maintenance.  

	FH.	Repairs to RPBFPs shall be made with original manufacturer's parts.





	GF.	Adequate drainage must be provided for RPBFP.  Discharge must be piped full size (of the relief valve) and extended to a drain.  Discharge piping shall be sloped 1/8" per foot.



	HG.	Contractor shall perform an operational test on any new or relocated RPBFP assemblies used or installed under this contract.  Passing backflow preventers shall be labelled with the system designation, location, test performed, tester's initials and date.  All data shall be permanently engraved on a durable plastic or aluminum tag attached to the RPBFP with a chain.   Testing documentation shall be submitted to the SDR.





3.1413	PAINTING



	The contractor shall paint those portions of the sprinkler system as required by Sandia Standard Specifications, 09900, Painting, General.



	A.	Color Coding of Water Based Fire Protection Systems:



		Sprinkler system and related equipment requiring painting shall be painted "Fire Protection Red."



			1.	Interior:  Sprinklers system riser to ceiling line or to the first horizontal run, feed mains, alarm valve, inspector's test and drain valve drops and other related accessories which are not readily distinguishable as part of the fire protection system require painting.



			2.	Exterior:  Control valve indicator posts (PIVs), water motor alarm and gongs, fire department connections, and sprinkler system drains through walls require painting.



	B.	Cautions:



		1.	DO NOT PAINT SPRINKLER HEAD/BODY.



		2.	DO NOT PAINT CONCEALED AUTO-RELEASING COVERS.



		3.	Do not paint glass, brass, or chrome plated portions of PIVs, hydrants, fire department connections, etc.



	C.	Sprinkler heads which have been painted or coated by other than the manufacturer shall be replaced and shall not be cleaned by any means whatsoever.



3.1514	DISINFECTION



	Piping installed under this contract shall be disinfected per AWWA C651 before it is placed in operation.  Follow one of two methods from AWWA C651, section 5.2.



	A.	Continuous Feed Method:



		1.	Place calcium hypochlorite in pipe sections when installing pipe or inject liquid chlorine into the system via the injection port. Pipe is filled with water and chlorine concentration shall remain at 10 mg/l for a minimum of 24 hours.  During this time, all valves in new section will be cycled open and closed to allow for adequate disinfection.  Valves connecting the new or repaired line with mains in active service shall remain closed to prevent chlorine pollution.



		2.	Samples shall be drawn at the 1, 4, 8, 12, 16, 20, and 24 hour marks to determine the chlorine concentration.  Acceptable tests are the DPD drop dilution method (AWWA C651, Appendix A) or the High Range Test Kit.  The tests shall be done by the contractor or other SDR designee and witnessed by the SDR.  The results shall be recorded for auditing purposes.



	B.	Slug Method:



		1.	Similar to the continuous feed method.  Follow AWWA C651 section 5.3.  Chlorine concentration to be 100 mg/l for a minimum of 3 hours. During this time, all valves shall be cycled open and closed to allow for adequate disinfection.  Valves connecting new or repaired lines with mains in active service shall remain closed to prevent chlorine pollution.



		2.	Samples shall be drawn every 15 minutes to determine concentration.  Acceptable tests are the DPD drop dilution method or the High Range Test Kit.  The tests shall be conducted by the contractor or SDR designee and witnessed by the SDR.  The results shall be recorded for auditing purposes.



	C.	Repairing or Cutting into Existing Mains:



		1.	New interior piping surfaces shall be swabbed with a 1% hypochlorite solution. The section being modified shall be subjected to a high chlorine disinfection process per AWWA C651, section 9.  The concentration shall be a minimum of 300 mg/l for 15 minutes.



		2.	Samples shall be drawn before the chlorine is injected and every 5 minutes thereafter.  Chlorine concentration shall be tested by the contractor or SDR designee using the High Range Test Kit.  SDR shall witness the test and results shall be recorded.



	D.	Flushing:



		1.	After the lines have been chlorinated using one of the above methods, the lines shall be flushed with water until test sample indicates that the water is suitable for drinking. The residual chlorine concentration in the water is to be between 0.2 and 2.0 mg/l, as measured using a Low Range Test Kit.  The test shall be witnessed by SDR or other SDR designee and the results recorded.



		2.	Heavily contaminated water shall be disposed of or neutralized under the direction of SNL Pollution Prevention and Environmental Monitoring Department, 7725 or SNL Livermore Environmental Protection Department, 8642.



	E.	Bacteriological Testing:



		1.	New and modified water lines require testing for coliform organisms per AWWA C651, sections 7 and 9.5.  The testing shall occur after successful chlorination and flushing of the lines.  Samples shall be taken from the new line in sodium thiosulfate treated sterile bottles and analyzed as specified by Standard Methods for the Examination of Water and Wastewater.  Analysis, at the discretion of the SDR representative shall be performed by SNL Industrial Hygiene or, at contractor's expense, by an  independent laboratory.



		2.	Results shall be recorded with the original documentation of results attached.  These will be used for auditing purposes.



		3.	Water lines WILL NOT be accepted until a negative bacteriological test is performed.  Lines will be chlorinated and flushed repeatedly, at no additional cost to SNL, until such a negative test is accomplished.



	F.	In order to minimize water service downtime; distribution lines that have been wholly or partially dewatered, hydrostatically tested, treated with chlorine, and sampled for bacteria, may be returned to service prior to the results of the bacteriological testing.  









END OF SECTION



EXCEPT FOR ATTACHMENTS 1, 2, AND 3





�

ATTACHMENT 1 TO SPECIFICATION SECTION 15501-S





1.	A hydrant flow test at Building 870 was performed and documented in a Sandia National Laboratories memorandum from D.R. Ota to S.C. Yesner, dated October 26, 1993.  (See Attachment 2 to this specification section.)  The standpipe systems shall be manual wet Class I due to the lack of sufficient water pressure for automatic Class I wet standpipe systems.  The Facility Manager will determine if another flow test is required for this project.



2.	The sprinkler system shall be designed as a looped system with a minimum of one loop per floor, including the basement, and with cross-over loops between each floor.  Any pipe routing or crossovers between floors are shown on the zone drawings only as possible routings.  The stairwell standpipes shall be manual wet Class I standpipes with fire department connections at each stairwell and fire department hose stations at each intermediate landing between floors.  Provide make-up water to the standpipes from a nearby water source.  Refer to the Fire Protection Zone Drawings 104526 M3 - M21 and 104527 M8 & M9 for sprinkler density requirements and standpipe locations for each area, and 104529 M1 - M2 for Sandia standard fire protection details.  See also Attachment 3  for recommended loops.  Deduct 500 gpm from the riser for hydrant flow when calculating the hydraulically most remote area.  Size the standpipe systems for 500 gpm at the most remote standpipe and 250 gpm for each additional standpipe.  Refer also to Fire Alarm Drawings 104591 E3 - E21 and 104609 E4 - E6.  Index Drawings 104451 A1 - A4 list all drawings in this construction package.



3.	All piping shall be designed and supported according to NFPA 13 and 14 for the  Uniform Building Code Seismic Zone 2B.  Provide seismic expansion joints for all sprinkler piping that crosses building expansion joints.



4.	Outside underground piping (new PIV, hydrant, tie-ins to existing water piping) is shown on Civil Drawing 104465 A1, Utility Plan.



5.	Install quick response sprinklers in all fume hoods, radiological fume hoods and their respective fume exhaust ductwork.  Information about the fume hoods and radiological fume hoods must be gathered in the field when the equipment is delivered to the site in order to determine the method of sprinkler installation.  Install a manual control valve for each hood.  Install quick response sprinklers in the fume exhaust ductwork from the curing ovens.  Install quick response sprinklers in all laboratory spaces where fume hoods and ovens are located.  Install quick response sprinklers in pass boxes between rooms.  Install the duct sprinklers from the process equipment to the exhaust fan, filter, or HEPA filter, whichever occurs first in the ductwork.  Sprinklers shall be installed in the exhaust ductwork according to the recommendations in the Appendix of NFPA 13 for Commercial-Type Cooking Equipment and Ventilation.  Duct and fume hood sprinklers shall be 1/2-inch orifice, extra high temperature classification for corrosive environments.  Refer to the process exhaust duct drawings for more information.  Install the quick response sprinklers in accordance with the manufacturer’s standards.



6.	Fire extinguishers and cabinets shall be as specified in specification section 10522 and as shown on the architectural drawings.



7.	The untouched portions of the sprinkler piping in the West Wing may be reused as much as practical.  Install the new 6-inch riser and main as shown on the zone drawings.  Demolish the existing riser in the West Wing mechanical room.  Schedule tie-ins to the existing system in the West Wing and to the portion of the system serving the East Annex area to minimize downtime.  Use Reference Drawing 104526 M1 and existing drawings 99120 M1 - M3 for coordination.  The final installed system must be hydraulically calculated to meet the density requirements shown on the zone drawings.  When routing the 8-inch main serving the North Wing through the West Wing, route the pipe within 5 feet of the outside wall.



8.	Convert the sprinkler system in the 870 West Bunker to allow for the new riser.  Demolish the existing 2-inch line serving the bunker and modify the piping to be supplied from the new 4-inch riser.  Deduct 500 gpm from the riser for the hose stream allowance.  See existing drawing 93422 M-25, Building 870 Fire Protection Plan Unit D.



9.	Convert the existing combination preaction/deluge sprinkler system in Building 870-C to a wet pipe sprinkler system.  Refer to Zone Drawing 104526 M22.  The system shall be designed for 0.2 gpm per square foot over each bay, except the flammable liquids storage bay.   The flammable liquids storage bay shall be designed for 0.3 gpm per square foot over the bay.  Deduct 500 gpm from the riser for the hose stream allowance.  Refer also to existing drawing 99586 M5, Process Equipment Repair and Chemical Stores Facilities Fire Protection Plans.



10.	The reduced pressure backflow preventer to be installed on the riser (see Sandia standard riser detail) shall be sized to match the riser pipe size.  See Section 15401-S for information on the reduced pressure backflow preventer.



11.	Floor loop control valves shall be mechanically locked open.
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