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	01 01 10_Barracks_TOC
	01 10 00 - Summary
	PART 1  GENERAL
	1. SCOPE
	1. Furnish and install all materials and labor required to renovate the existing barracks at the Camp Roberts, replace the interior and exterior doors,  siding, HVAC, renovate restrooms, install new laundry room, lighting and install a fire alarm syst...
	2. Any materials that are suitable for recycling shall be recycled.
	B. Accomplish all work in accordance with the drawings and specifications contained herein.
	C. Accomplish all work in accordance with International Building Code (2015 Edition).
	D. Perform the above-mentioned work at the Camp Roberts, 11200 Highway 1, San Miguel, California, 90720.

	2. CONTRACTING OFFICER’S REPRESENTATIVE
	A. Wherever in these specifications the abbreviation COR is referenced, it shall be the same as if the term Contracting Officer's Representative is referenced.
	3. ENGINEER/CONSTRUCTION INSPECTOR
	4. CONTRACTOR'S RESPONSIBILITY

	A. Nothing contained in these specifications shall relieve the contractor from the responsibility of visiting the site, accurately measuring the work or otherwise insuring that the quantities used in preparing his bid are the actual quantities of the ...
	B. The Contractor shall maintain a competent foreman, English speaking, to continuously supervise the work, with authority to discard unsuitable materials and remove unsatisfactory workmen from the project.
	5. VEHICLE MOVEMENT

	1. Vehicles shall observe posted speed limits on post at all times.  Vehicles operated when in close proximity to military vehicles or buildings shall not exceed 5 MPH maximum.
	2. Vehicles will not be backed without a ground guide.
	3. All vehicles which do not require the engine to be running for contract purposes will have the ignition turned off and the parking brake set and the vehicle's transmission placed in park.


	6. CONTRACTOR’S STORAGE AREA AND PERSONNEL
	A. The COR will designate an area that the contractor may use as a storage area.  The contractor shall contact the COR for information regarding parking areas to be used for contractors equipment and by contractor personnel and any restrictions that w...
	7. TEMPORARY FACILITIES
	8. MATERIAL SUBMITTALS
	A. Contractor shall submit to the Project Manager for approval, one (1) copy in writing, of a complete list of material submittals and equipment to accomplish the work specified.
	B. Submittals shall comply with Section 01 33 00 of these specifications.  Transmit submittals (from Submittal List) on Submittal Log (the list and a blank log is provided after Section 01 33 00).
	C. Project Manager must receive submittals for Specification identified materials (no substitutions permitted) within ten (10) working days after receiving the "Proposed Contract" for signature.
	D. Receipt of Submittals that substitute an "or equal" are required within fifteen (15) days after date of Contract Agreement.
	E. Do not start work until Project Manager approves all project submittals, issues special instructions, and a "Notice of Award" is received from the Contracting Officer.

	9. APPROVAL OF PROCEDURES
	A. The manufacturer's recommended installation procedures and these specifications, will serve as a basis for inspection and acceptance or rejection of actual installation procedures used on the work.
	1. The cover sheet is dated and signed by the engineer of record, and
	2. ALL included Sections bear dates on or before that shown on the signed cover sheet.


	a.  ORDINANCES AND REGULATIONS
	b. WORKING HOURS
	i. The work site will be available for contractor's activities from 8:00 a.m. until 4:30 p.m. Monday through Friday.  The site will not be available for contractor's activities on weekends and State or Federal holidays.
	ii. The Contractor shall receive written approval from the Project Manager before implementing any form of compressed or alternative work schedule.
	iii. Contractor shall schedule operations so as not to conflict with airfield operations.

	c.  SCHEDULING AND INSPECTION
	i. Within fifteen (15) calendar days after receipt of Notice to Proceed, and before commencing work, the contractor shall submit in writing to the Project Manager for approval, the complete scope of work and the procedures and sequence required to com...
	ii. The contractor shall work directly with the COR and ECI on work scheduling and inspection procedures prior to starting any work.

	d.  AS-BUILT DRAWINGS
	The contractor shall provide one (1) electronic set and two (2) full and accurate hardcopy sets of as-built drawings per Specification Sections 01 33 00 and 01 70 00, for the work accomplished by all trades for this contract marked up in a neat and un...


	PART 2  PRODUCTS
	e.  MATERIALS

	PART 3  EXECUTION
	f.  QUALITY CONTROL
	g.  CONTRACT CLOSEOUT


	01 26 13 - Request For Information (RFI)
	SECTION 01 26 13
	PART 1 -  GENERAL
	1.1 SUMMARY

	PART 2 -  PRODUCTS (NOT USED)
	3.1 REQUESTS FOR INFORMATION

	END OF SECTION

	01 30 00 - Administrative Requirements
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Coordination and Project conditions.
	B. Site mobilization meeting.
	C. Closeout meeting.
	D. Alteration procedures.

	1.2 COORDINATION AND PROJECT CONDITIONS
	A. Coordinate scheduling, submittals, and Work of various Sections of Project Manual to ensure efficient and orderly sequence of installation of interdependent construction elements.
	B. Verify that utility requirements and characteristics of operating equipment are compatible with building utilities. Coordinate Work of various Sections having interdependent responsibilities for installing, connecting to, and placing operating equi...
	C. Coordinate space requirements, supports, and installation of mechanical and electrical Work indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, and conduit as closely as practical; place runs parallel with lines of buildi...
	1. Coordination Drawings: Prepare as required to coordinate all portions of Work. Show relationship and integration of different construction elements that require coordination during fabrication or installation to fit in space provided or to function...

	D. Coordination Meetings: In addition to other meetings specified in this Section, hold coordination meetings with personnel and Subcontractors to ensure coordination of Work.
	E. In finished areas, conceal pipes, ducts, and wiring within construction. Coordinate locations of fixtures and outlets with finish elements.
	F. Coordinate completion and clean-up of Work of separate Sections in preparation for Substantial Completion and for portions of Work designated for Owner's occupancy.
	G. After Owner's occupancy of premises, coordinate access to Site for correction of defective Work and Work not complying with Contract Documents, to minimize disruption of Owner's activities.

	1.3 SITE MOBILIZATION MEETING
	A.  Project Manager will schedule and preside over meeting at Project Site prior to Contractor occupancy.
	B. Attendance Required: Project Manager, Architect/Engineer, Contractor, major Subcontractors, and Inspector of Record.
	C. Minimum Agenda:
	1. Use of premises by Owner and Contractor.
	2. Owner's requirements for occupancy.
	3. Construction facilities and controls provided by Owner.
	4. Temporary utilities provided by Contractor.
	5. Security and housekeeping procedures.
	6. Schedules.
	7. Procedures for testing.
	8. Procedures for maintaining record documents.
	9. Requirements for startup of equipment.
	10. Inspection and acceptance of equipment put into service during construction period.

	D. Project Manager: Record minutes and distribute copies to participants within two days after meeting, with one copies each to Architect/Engineer, and those affected by decisions made.

	1.4 CLOSEOUT MEETING
	A. Schedule Project closeout meeting with sufficient time to prepare for requesting Substantial Completion.  Preside over meeting and be responsible for minutes.
	B. Attendance Required: Contractor, Project Manager, Inspector of Record and Architect/Engineer, and others appropriate to agenda.
	C. Notify Facility Representative five days in advance of meeting date.
	D. Minimum Agenda:
	1. Start-up of facilities and systems.
	2. Operations and maintenance manuals.
	3. Testing, adjusting, and balancing.
	4. System demonstration and observation.
	5. Operation and maintenance instructions for Owner's personnel.
	6. Contractor's inspection of Work.
	7. Contractor's preparation of an initial "punch list."
	8. Procedure to request Architect/Engineer inspection to determine date of Substantial Completion.
	9. Completion time for correcting deficiencies.
	10. Inspections by authorities having jurisdiction.
	11. Certificate of Occupancy and transfer of insurance responsibilities.
	12. Partial release of retainage.
	13. Final cleaning.
	14. Preparation for final inspection.
	15. Closeout Submittals:
	a. Project record documents.
	b. Operating and maintenance documents.
	c. Operating and maintenance materials.
	d. Affidavits.

	16. Final Application for Payment.
	17. Contractor's demobilization of Site.
	18. Maintenance.

	E. Record minutes and distribute copies to participants within two days after meeting, with one copy each to Architect/Engineer, and those affected by decisions made.


	PART 2 PRODUCTS - Not Used
	PART 3 EXECUTION
	3.1 ALTERATION PROCEDURES
	A. Employ skilled and experienced installer to perform alteration and renovation Work.
	B. Remove unsuitable material not marked for salvage, including rotted wood, corroded metals, and deteriorated masonry and concrete. Replace materials as specified for finished Work.
	C. Remove debris and abandoned items from area and from concealed spaces.
	D. Prepare surface and remove surface finishes to permit installation of new Work and finishes.
	E. Close openings in exterior surfaces to protect existing Work from weather and extremes of temperature and humidity.
	F. Where new Work abuts or aligns with existing Work, provide smooth and even transition. Patch Work to match existing adjacent Work in texture and appearance.
	G. Patch or replace portions of existing surfaces that are damaged, lifted, discolored, or showing other imperfections.



	01 31 19 - Project Meetings
	01 32 00 - Scheduling
	01 32 23 - Construction Progress Reports
	SECTION 01 32 23
	CONSTRUCTION PROGRESS REPORTS
	1.2 SECTION INCLUDES
	1.3 RELATED SECTIONS
	1.4 CONSTRUCTION PROGRESS REPORTS
	PART 2 - PRODUCTS
	PART 3 - EXECUTION
	END OF SECTION

	01 33 00 - Submittal ProceduresA
	01 33 23 - Product Data & Samples
	01 35 43 - Environmental Procedures
	01 40 00 - Quality Requirements
	PART 1 GENERAL

	01 41 00 - Regulatory Requirements
	01 45 00 - Quality Control
	SECTION 01 45 00

	01 50 00 - Temporary Facilities and Controls
	01 55 00 - FinalFacilityClean
	SECTION 01 55 00  FINAL FACILITY CLEANING
	PART 1 GENERAL
	1.01 SUMMARY
	A. Section Includes: Contract closeout requirements including:
	1. Final cleaning,

	B. Related Sections:
	1. Section 01 40 00 – Quality Control.


	1.02 FINAL CLEANING
	A. Perform final cleaning prior to inspections for final acceptance.
	B. Use cleaning materials which are recommended by manufacturers of surfaces to be cleaned.
	C. Prevent scratching or otherwise damaging surfaces being cleaned.
	D. Broom clean exterior paved surfaces and rake clean other surfaces of site work.
	1. Armory yards and grounds to be kept clean.

	E. Clean grease, mastic, adhesives, dust, dirt, stains, fingerprints, paint, blemishes, sealants, plaster, concrete, and other foreign materials from sight-exposed surfaces, and fixtures and equipment.
	F. Remove non-permanent protection and labels.

	1.03 WASTE DISPOSAL
	A. Arrange for and dispose of surplus materials, waste products, and debris off-site.
	1. Prior to making disposal on private property, obtain written permission from Facility Representative of such property.

	B. Do not create unsightly or unsanitary nuisances during disposal operations.
	C. Maintain disposal site in safe condition and good appearance.
	D. Complete leveling and cleanup prior to final acceptance of the Work.

	1.04 TOUCH-UP AND REPAIR
	A. Touch-up or repair finished surfaces on equipment, fixtures, and installations that have been damaged prior to inspection for final acceptance.


	PART 2 PRODUCTS
	PART 3 EXECUTION

	01 60 00 - Product Requirements
	01 65 00 - Product Delivery Requirements
	01 70 00 - Contract closeout
	01 73 29 - Cutting and Patching
	01 74 19 - Construction Waste Management and Disposal
	01 78 00 - Closeout Submittals
	01 78 23 - Operation and Maintenance Data
	02 41 00 - Demolition
	02 82 13 - Asbestos Abatement
	02 83 33 - Removal and Disposal of Material Containing Lead
	03 10 00 - Concrete Formwork
	END OF SECTION

	03 15 00 - Concrete Accessories
	03 20 00 - Concrete Reinforcement
	END OF SECTION

	03 30 00 - Cast In Place
	END OF SECTION

	05 05 55 - Tamper Proof Metal Fastenings
	05 72 00_Stair_Railings
	06  52 13 - Fiberglass Reinforced Polyester (FRP) Panels
	06 10 00 - Rough Carpentry
	06 61 16 - Solid Surfacing Fabrications
	07 14 00 - Fluid Applide Waterproffing
	07 21 00 - Thermal Insulation
	07 25 00 - Weather Barriers
	A. DuPont; 4417 Lancaster Pike, Chestnut Run Plaza 728, Wilmington, DE  19805; 1-  800-44-TYVEK (8-9835); http://www.construction.tyvek.com. This product is    listed solely as basis of design.
	B. James Hardie Co. HardieWrap
	C. Or Approved Equal.
	A. Basis of Design: spunbonded polyolefin, non-woven, non-perforated, weather barrier is   based upon DuPont™ Tyvek® CommercialWrap® and related assembly components.
	2.   DuPont™ Thru-Wall Surface Adhered Membrane with Integrated Drip Edge:   Thru-Wall flashing membrane materials for flashing at changes in direction or   elevation (shelf angles, foundations, etc.) and at transitions between    different assembly ...

	3.8 THRU-WALL FLASHING INSTALLATION
	H. Terminate membrane on vertical wall. Terminate into reglet, counterflashing or with   termination bar.
	I. Apply sealant bead at each termination.


	07 42 13 - Metal Wall Panels
	07 84 43 - Fire Resistant Joint Sealants
	07 90 00 - Joint Protection
	08 11 00 - Metal Doors and Frames
	08 31 13 - Access Doors and Frames
	09 21 16 - Gypsum Board Assemblies
	09 65 00 - Resilient Flooring
	09 77 33 - Fiberglass Reinforced Polyester (FRP) Panels
	09 90 00 - Painting and Coating
	10 14 00 - Signage
	10 21 13.19 - Plastic Toilet Compartments
	10 44 00 - Fire Protection Specialties (Furnish & Install)
	10 51 26 - Solid Plastic Benches
	22 05 23__Pipe Fittings and Valves
	I PART 1 GENERAL
	I.1 SECTION INCLUDES
	A. Domestic water piping, sanitary sewer piping and natural gas piping within 5 feet of building, equipment drains, fittings, joints, valves, appurtenances not mentioned and connections in accordance with the details shown on the plans and these speci...

	I.2 RELATED SECTIONS
	A. Section 22 05 29 - Hangers and Supports.

	I.3 REFERENCES
	A. ASTM B88 - Seamless Copper Water Tube.
	B. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
	C. ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings
	D. ASTM B32 - Solder Metal.
	E. ASTM A 74 – Hubless, Cast-Iron Soil Pipe
	F. ASTM A 888 – Hubless Pipe and Fittings
	G. ASTM A 666 – Heavy-Duty, Stainless Steel Couplings
	H. ASTM D 2729 - PVC Sewer Pipe
	I. IPC – 2015 International Plumbing Code
	J. IMC – 2015 International Mechanical Code

	I.4 SUBMITTALS FOR REVIEW
	A. Section 01 33 00 - Submittals:  Procedures for submittals.
	B. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide manufacturers catalog information.  Indicate valve data and ratings.

	I.5 QUALITY ASSURANCE
	A. Installer Qualifications: Three year minimum installation experience on projects with gas piping work similar in scope and nature to that required for the project.
	B. Perform Work in accordance with International Plumbing Code 2015 Edition and as specified herein.
	C. Valves:  Manufacturer's name and pressure rating marked on valve body.
	D. Identify water pipe with marking including size, ASTM material classification, ASTM specification, and water pressure rating.
	E. Cast Iron Pipe material and fittings shall be marked with the collective trademark of the Cast Iron Soil Pipe Institute.
	F. Comply with ASME B31.9, “Building Services Piping”, for material, products and installation.

	I.6 DELIVERY, STORAGE, AND PROTECTION
	A. Section 01 60 00 – Product Requirements:  Transport, handle, store, and protect products.
	B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
	C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation.
	D. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the work, and isolating parts of completed system.

	I.7 ENVIRONMENTAL REQUIREMENTS
	A. Section 01 35 43 – Environmental Procedures:  Environmental conditions affecting products on site.
	B. Conform to 2015 International Plumbing Code for installation of backflow prevention devices.
	C. Provide certificate of compliance from authority having jurisdiction indicating approval of installation of backflow prevention devices.


	II PART 2 PRODUCTS
	II.1 WATER PIPING, ABOVE GRADE
	A. Copper Tubing:  ASTM B88, Type L, hard drawn.
	1. Fittings:  ASME B16.22, wrought copper.
	2. Joints:  ASTM B32, solder, Grade 95TA.


	II.2 WATER PIPING, BELOW GRADE
	A. Copper Tubing:  ASTM B88, Type K, hard drawn.
	1. Fittings:  ASME B16.22, wrought copper.
	2. Joints:  ASTM B32, solder, Grade 95TA.

	B. PVC Pipe: ASTM D1785, Schedule 80, SDR-26, polyvinyl chloride (PVC) material.
	1. Fittings: ASTM D2467, Schedule 80, PVC.
	2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement.


	II.3 GAS PIPING:
	A. Black Steel Pipe: Schedule 40 black steel pipe conforming to ASTM Designation:  A 53.
	1. Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M forged steel welding type.
	2. Joints: Threaded for pipe 2 inch and smaller; welded for pipe 2-1/2 inches and larger


	II.4 DRAIN AND VENT PIPING, ABOVE GRADE.
	A. Domestic Waste and Vent, (Above Grade):
	1. Cast Iron Pipe:  ASTM A74, service weight.
	a. Fittings:  Cast iron, ASTM A74.
	b. Joints:  ASTM C564, neoprene gasket system or lead and oakum.


	B. Domestic Waste and Vent, (Below Grade):
	1. Cast Iron Pipe:  ASTM A74, service weight.
	a. Fittings:  Cast iron.
	b. Joints:  ASTM C564, neoprene gasket system or lead and oakum.

	2. Polyvinyl Chloride (PVC) DWV:  ASTM D3034, Type PSM, bell and spigot style rubber ring sealed gasket joint.
	a. Fittings:  PVC DWV. ASTM D3034.
	b. .Joints: ASTM F477, elastomeric gaskets.



	II.5 CLEANOUTS.—
	A. Cleanout through wall.--
	Cleanout through wall shall be cast iron cleanout tee type with polished stainless access plates.  Plug shall be countersunk brass or bronze with tapered threads.  Cleanout shall be Wade, No. W-8460; Smith, No. 4532; Zurn, No. 1445; or equal.

	B. Cleanout through floor.—
	Cleanout through floor shall have nonslip scoriated nickel bronze access plate and adjustable frame with square pattern top for ceramic tile and round pattern top for other finishes.  Where floors are constructed with a membrane, access frame shall be...

	C. Cleanout to grade.--
	Cleanout to grade shall be cast iron ferrule type.  Plug shall be countersunk brass or bronze with tapered threads.  Cleanout to grade shall be Wade, No. W-8450; Smith, 4420; Zurn, No 1440; or equal. Shall be installed in concrete valve box, Christy o...


	II.6 ACCESSORY EQUIPMENT
	A. Hose Faucet - Hose faucet shall be compression type, angle pattern, tee handle, ¾-inch female thread with hose end, rough brass.  Hose faucet shall be supplied with an integral or non-removable threaded outlet vacuum breaker which meets the require...
	B. Gas Valve - Gas valve shall be natural gas service type, bronze body, quarter turn, flathead and rated for 125 psi.  Gas valve shall be Crane, American or equal.
	C. Gate Valve – Gate valve shall be Class 125, bronze body, bronze trim, non-rising stem, hand wheel, inside screw.  Valve connections shall be as required for the piping in which they are installed.
	D. Water Hammer Arrestor - Water hammer arrestor shall be stainless steel body with bellows or piston.  Arrestor compression chambers shall be pneumatically charged.  Water hammer arrestors shall be tested and certified in accordance with the Plumbing...
	E. Access Door:  Access door shall be 16 gage prime coated steel, face mounting square frame, minimum 12” x 12” door with concealed hinge and screwdriver latch.
	F. Valve Box:  Valve box shall be precast high density concrete with polyethylene face and cast iron traffic rated cover marked "WATER," "GAS" or "CO-SS" as applicable.  Extension shall be provided as required.  Valve box shall be Christy, B03; or app...

	II.7 UNIONS
	A. Copper tube and pipe:  Class 150 bronze unions with soldered joints.
	B. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end, water impervious isolation barrier.

	II.8 PIPE HANGERS AND SUPPORTS
	A. Support water piping in accordance with Specification Section 22 05 29, "HANGERS AND SUPPORTS".


	III PART 3 EXECUTION
	III.1 DEMOLITION
	III.2 PREPARATION
	A. Cut tubing square and ream pipe and tube ends.  Remove burrs.
	B. Remove scale and dirt, on inside and outside, before assembly.
	C. Prepare piping connections to equipment with unions.

	III.3 INSTALLATION
	A. Installation shall conform to the 2015 International Mechanical and Plumbing Codes.
	B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
	C. Route piping in orderly manner and maintain gradient.
	D. Route parallel and perpendicular to walls.  Piping installed under roof beams shall maintain gradient with roof.
	E. Install piping to maintain headroom, conserve space, and not interfere with use of space.
	F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.
	G. Provide clearance in hangers and from structure and other equipment for installation of insulation and access to valves and fittings.
	H. Provide access where valves and fittings are not exposed.
	I. Install valves with stems upright or horizontal, not inverted.
	J. Suction line pipe shall be insulated and pipe hangers and pipe supports shall be on the outside of the insulation. Insulation shall carry the hangers.
	K. Gas valve and flexible connector shall be provided for gas piping at each appliance.  Appropriately rated gas cocks may be used in ½-inch gas pipe.  Cock or valve shall be within 3 feet of the appliance.
	L. Hose faucets shall be equipped with a compression stop installed on water supply pipes to permit repairs without shutting off water mains.  Ball valves may be installed where shown on the plans or otherwise permitted by the Engineer.
	M. Water hammer arrestors shall be installed so that they are vertical and accessible for replacement.  Water hammer arrestor shall be installed with access door when in walls or there is no access to ceiling crawl spaces.  Access door location shall ...

	III.4 APPLICATION
	A. Install unions downstream of valves and at equipment or apparatus connections.
	B. Install brass male adapters each side of valves in copper piped system.  Solder adapters to pipe.

	III.5 INSPECTION
	A. Upon completion of installation of water, sewer, vent piping, refrigerant piping system, condensate drain piping and natural gas piping and prior to reconnection of natural gas piping to service, the COR shall be notified that piping is ready for i...

	III.6 TESTING
	A. Rough-in Plumbing Test Procedure - System shall hold 10-foot head of water 2-hour period, and be inspected by COR representative.
	B. Gas piping Pressure Test – System shall hold 100 psi air charge for 24-hour period, and be inspected by COR representative.
	C. Water piping Pressure Test - Prior to connection of the completed water piping system, the entire building piping system shall be pressure tested, in the presence of the project inspector. Test medium shall be water.  The piping system shall be pre...



	22 05 29__Hangers and Supports_for piping and equipment
	I PART 1 GENERAL
	I.1 SECTION INCLUDES
	A. Pipe and equipment hangers and supports.
	B. Sleeves.
	C. Flashing and sealing equipment and pipe stacks.

	I.2 RELATED SECTIONS
	A. Not used.

	I.3 REFERENCES
	A. ASTM A36 – Standard Specification for Carbon Structural Steel.
	B. MSS SP69 - Pipe Hangers and Supports - Selection and Application.

	I.4 SUBMITTALS
	A. Submit for approval under provisions of Section 01 33 00 and 01 60 00.
	1. Shop Drawings:
	a. SECTION NOT USED

	2. Product Data:  Provide manufacturers catalog data for all materials covered under this specification.


	I.5 QUALITY CONTROL
	A. Conform to the provisions of Section 01 45 00.
	B. Installer:  Company that specializes in performing the work of this Section with a minimum three (3) years’ experience.

	II PART 2 PRODUCTS
	II.1 PIPE AND EQUIPMENT HANGERS AND SUPPORTS
	A. Plumbing Pipe Hangers:
	1. Conform to MSS SP69 – Pipe Hangers and Supports.
	2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Carbon steel, adjustable swivel, split ring.
	3. Wall Support for Pipe Sizes to 3 Inches: Cast iron hook.
	4. Vertical Support: Steel riser clamp.

	B. Equipment Hangers and Supports
	1. Provide templates, threaded rods, angle iron, channels, anchor bolts, and accessories necessary for mounting and anchoring equipment.
	2. Construct support of steel members, steel pipe and fittings.  Brace and weld new angles to existing structural members shown on plan.
	3. Provide A36 3/8" diameter threaded rod with nut above and double nuts below to include flat plate washers at connection points.
	4. Provide seismic bracing for equipment and ducting as shown on plans and in accordance with SMACNA.

	C. Sleeves:
	1. Sleeves for Pipes Through Non-fire Rated Floors: 18 gage thick galvanized steel.
	2. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors: Steel pipe or 18 gage thick galvanized steel.
	3. Sleeves for Round Ductwork: Galvanized steel.
	4. Sleeves for Rectangular Ductwork: Galvanized steel or wood.

	D. Flashing:
	1. Metal Flashing: 26 gage thick galvanized steel.
	2. Metal Counter Flashing: 22 gage thick galvanized steel.
	3. Waterproofing: 5 lb/sq.ft. sheet lead.
	4. Flexible Flashing: Shall be consistent with existing roofing system, install such that it shall not void existing roof warranty.


	II.2 ACCESSORIES
	A. Hanger Rods: A36 mild steel threaded both ends, threaded one end, or continuous threaded.
	B. Wall Anchors:  Carbon steel concrete wedge anchor, UL listed for use in concrete.
	C. Angle Iron:  A36 Hot rolled carbon steel angles in sizes indicated in the drawings.
	D. Steel Channels:  UNISTRUT P1000, 12 gage steel channels.

	II.3 SLEEVES AND SEALS

	III PART 3 EXECUTION
	III.1 EQUIPMENT SUPPORTS
	A. Suspend equipment in accordance with manufacturer's instructions, as indicated in the Contract drawings and specifications, and as shown in the approved Contractor shop drawings.
	B. Provide seismic bracing for unit heaters per manufacturer’s recommendations or as shown in the Contract drawings.
	C. Provide threaded rods, steel pipe, steel brackets, steel clamps, steel angles, anchor bolts, steel UNISTRUT channels and accessories necessary for suspending and bracing gas-fired furnaces and unit heaters in the locations shown on the drawings.

	III.2 ANCHORS
	III.3 PIPE HANGERS AND SUPPORTS
	A. Suspend piping in accordance with manufacturer's instructions and as indicated below.
	1. Support horizontal piping as scheduled in Paragraph III.4.
	2. Provide threaded rods, wedge anchors, hangers and accessories necessary for suspending piping in the locations shown on the drawings.
	3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work.
	4. Place hangers within 12 inches of each horizontal elbow.
	5. Use hangers with 1-1/2 inch minimum vertical adjustment.

	B. Provide seismic bracing for gas piping as required by 2015 International Plumbing Code or as indicated on the drawings.

	III.4  PIPE HANGER SCHEDULE
	III.5  SLEEVES
	A. Exterior watertight entries: Seal with mechanical sleeve seals.
	B. Set sleeves in position in forms. Provide reinforcing around sleeves.
	C. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for continuous insulation wrapping.
	D. Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves.
	E. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct and adjacent work with insulation and caulk airtight. Provide close fitting metal collar or escutcheon covers at both sides of penetration.
	F. Install chrome plated steel escutcheons at finished surfaces.

	III.6  FLASHING
	A. Provide flexible flashing and metal Counter flashing where piping and ductwork penetrate weather or waterproof walls, floors and roofs.
	B. Flash vent and soil pipes projecting 3 inches minimum above finished roof surface. For pipes through outside walls, turn flanges back into wall and caulk, metal counter-flash, and seal.



	22 44 00__Plumbing_Fixtures
	I PART 1 GENERAL
	I.1 SECTION INCLUDES
	A. Plumbing fixtures and related components.

	I.2 RELATED SECTIONS
	A. Section 22 05 23 – Pipe, Fittings and Valves.
	B. Section 22 05 29 – Hangers and Supports for Piping and Equipment

	I.3 REFERENCES
	A. ASME A112.18.1M – Showerheads, Supply and Drain Fittings.
	B. ASSE 1001 – Integral, Atmospheric Vacuum Breakers
	C. ASME B1.20.1 – Pipe Threads
	D. ANSI Z124.5 – Plastic Toilet Seats
	E. ASME A112.19.2M – Vitreous China Plumbing Fixtures.
	F. NFPA 54 National Fuel Gas Code (2018 edition)
	G. IPC – 2015 International Plumbing Code
	H. IMC – 2015 International Mechanical Code

	I.4 SUBMITTALS FOR REVIEW
	A. Section 01 33 00 – Submittal Procedure:  Procedures for submittals.
	B. Product Data:  Provide data for plumbing fixtures, faucets, and accessories.  Provide manufacturers catalog information.  Indicate product data on submittal.

	I.5 QUALITY ASSURANCE
	A. Installer Qualifications: Three year minimum installation experience on plumbing projects and work similar in scope and nature to that required for the project.
	B. Ensure products and installation of specified products are in conformance with recommendations and requirements of the UPC and the AGA.

	I.6 DELIVERY, STORAGE, AND PROTECTION
	A. Section 01 65 00 – Product Delivery Requirements:  Transport, handle, store, and protect products.

	I.7 ENVIRONMENTAL PROCEDURES
	A. Section 01 35 43 – Environmental Procedures:  Environmental conditions affecting products on site.

	I.8 COORDINATION
	A. Coordinate roughing-in and final plumbing fixture locations, and verify that fixtures can be installed to comply with original design and reference standards.


	II PART 2 PRODUCTS
	II.1 MANUFACTURERS
	A. See drawing Plumbing drawings for Fixture Schedule, manufacturers and product model numbers.


	III PART 3 EXECUTION
	III.1  DEMOLITION
	A. All removed fixtures shall be disposed of by the contractor.

	III.2  PREPARATION
	A. Examine roughing-in for water and waste piping systems and supports to verify actual locations and sizes of piping connections and that locations and types of supports match those indicated, before plumbing fixture installation. Use manufacturer’s ...
	B. Examine walls, floors and cabinets for suitable conditions where fixtures are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	III.3  INSTALLATION
	A. Assemble fixtures, trim and fittings, and other components according to manufacturers’ written instructions.
	B. For wall-hanging fixtures, install off-floor supports affixed to building substrate.
	C. Install floor-mounting fixtures on closet flanges or other attachments to piping or building substrate.
	D. Install counter-mounting fixtures in and attached to casework.
	E. Install fixtures level and plumb according to manufacturers’ written instructions and rough-in drawings.
	F. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures. Install stops in locations where they can be easily reac...
	G. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary drainage system.
	H. Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of compartment. Install other actuators in locations that are easy for people with disabilities to reach.
	I. Provide chrome plated rigid or flexible supplies to fixtures with stops. reducers and escutcheons.
	J. Install open front toilet seats on water closets.
	K. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns. Include adapters if required.
	L. Install traps on fixture outlets.
	1. Exception: Omit trap on fixtures with integral traps.
	2. Exception: Omit traps on indirect wastes, unless otherwise indicated.

	M. Install escutcheons at piping wall penetrations in exposed, finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.
	N. Seal joints between fixtures and walls, floors and counters using sanitary-type, one-part, mildew-resistant, silicone sealant. Match sealant color to fixture color.
	O. Connect water supplies from water distribution piping to fixtures.
	P. Connect drain piping from fixtures to drainage piping.
	Q. Install trap primers on all floor drains unless otherwise indicated.
	R. Seal fixtures to wall and floor surfaces with sealant, color to match fixture.

	III.4  FIELD QUALITY CONTROL
	A. Verify that installed fixtures are categories and types specified for locations where installed.
	B. Check that fixtures are complete with trim, faucets, fittings, and other specified components.
	C. Inspect installed fixtures for damage. Replace damaged fixtures and components.
	D. Test installed fixtures after water systems are pressurized for proper operation. Replace malfunctioning fixtures and components, then retest. Repeat procedure until units operate properly.

	III.5  ADJUSTING
	A. Operate and adjust faucets and controls. Replace damaged and malfunctioning fixtures, fittings and controls.
	B. Adjust water pressure at faucets, and flushometer valves to produce proper flow and stream.
	C. Replace washers and seals of leaking and dripping faucets and stops.

	III.6  CLEANING
	A. Clean fixtures, faucets and other fittings with manufacturers’ recommended cleaning methods and materials. Do the following:
	1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers and spouts.
	2. Remove sediment and debris from drains.


	III.7  PROTECTION
	A. Provide protective covering for installed fixtures and fittings.
	Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.



	23 05 01__Mechanical Requirements
	23 08 01_Testing and Balancing of Mechanical Systems
	23 31 00__Ductwork
	I PART 1 GENERAL
	I.1 SECTION INCLUDES
	A. Metal ductwork.
	B. Flexible ductwork

	I.2 RELATED SECTIONS
	A. Section 23 81 03 - Packaged Gas-Electric Air Conditioning Units.
	B. Section 23 33 00 – Ductwork Accessories.

	I.3 REFERENCES
	A. ASTM A 36 - Structural Steel.
	B. ASTM A 90 - Weight of Coating on Zinc-Coated (Galvanized) Iron or Steel Articles.
	C. ASTM A 527 - Steel Sheet, Zinc-Coated (Galvanized) by Hot-Dip Process, Lock Forming Quality.
	D. NFPA 90A - Installation of Air Conditioning and Ventilating Systems.
	E. SMACNA - HVAC Duct Construction Standards - Metal and Flexible.
	F. NFPA 90A, Installation of Air Conditioning and Ventilating Systems.
	G. 2015 International Mechanical Code, Chapter 6, Duct Systems.

	I.4 SUBMITTALS
	A. Submit under provisions of Sections 01 10 00 and 01 33 00.
	B. Product Data:  Provide data for duct materials, including gage, galvanizing method, insulation and coating.  Provide data for exterior duct sealant.
	C. Shop Drawings:  Contractor shall provide shop drawing showing complete duct layout and construction including, configuration, duct penetrations through fire-rated walls and other partitions, duct transition angles, fittings, reinforcing, flanges, g...

	I.5 QUALIFICATIONS
	A. Manufacturer:  Company specializing in manufacturing the Products specified in this section with minimum three years documented experience.
	B. Installer:  Company specializing in performing the work of this section with minimum three years documented experience.

	I.6 ENVIRONMENTAL REQUIREMENTS
	A. Do not install duct sealants when temperatures are less than those recommended by sealant manufacturers.
	B. Maintain temperatures during and after installation of duct sealants.


	II PART 2 PRODUCTS
	II.1 MATERIALS
	A. Rigid Air Ducts:  Noncombustible or conforming to requirements for Class 1 air duct materials, or UL 181.
	1. Steel Ducts: Shall be galvanized steel sheet, lock forming quality; complying with ASTM A 653/A 653M and having G90 (Z275) coating designation; ducts shall have mill-phosphatized finish for surfaces exposed to view.
	2. Rigid Spiral Ducts: All round spiral duct and fittings shall be manufactured from G-90 galvanized steel, conforming to ASTM and SMACNA standards.
	3. Aluminum Ducts: ANSI/ASTM B209; aluminum sheet, alloy 3003-H14.  Aluminum Connectors and Bar Stock: Alloy 6061-T6 or of equivalent strength.
	4. Stainless Steel Ducts: ASTM A167, Type 304.

	B. Fasteners: Rivets, bolts, or sheet metal screws.
	C. Indoor Duct Sealant: Non-hardening, water resistant, fire resistive, compatible with mating materials; liquid used alone or with tape, or heavy mastic.
	1. Joint and Seam Tape: 2 inches wide; glass-fiber-reinforced fabric.
	2. Tape Sealing System: Woven-fiber tape impregnated with gypsum mineral compound and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, air tight seal.
	3. Water-Based Joint and Seam Sealant: Flexible, adhesive sealant, resistant to UV light when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts.
	4. Flange Gaskets: Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

	D. Insulated Flexible Ducts:
	1. Two ply vinyl film supported by helical wound spring steel wire; fiberglass insulation; polyethylene vapor barrier film.
	2. Pressure Rating: 10 inches w.g. positive and 1.0 inches w.g. negative.
	3. Maximum Velocity: 4000 fpm
	4. Temperature Range: -10 degrees F to 160 degrees F
	5. Thermal Resistance: minimum 6.0 square feet-hour-degree F per BTU

	E. Hanger and Supports:
	1. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	2. Hanger Materials: Galvanized sheet steel or threaded steel rod. Comply with SMACNA’s “HVAC Duct Construction Standards—Metal and Flexible” for steel sheet width and thickness and for steel rod diameters.
	3. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	4. Trapeze and Riser Supports: Steel shapes complying with ASTM A 36/A 36M.


	II.2 DUCTWORK FABRICATION
	A. Ventilation Duct:  Galvanized Sheet steel.
	B. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, and as indicated.  Provide duct material, gages, reinforcing, and sealing for 2" Pressure Class Construction.
	C. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum 20 degrees divergence upstream of equipment and 30 degrees convergence downstream.
	D. No variation of duct configuration or sizes permitted except by written permission.


	III PART 3 EXECUTION
	III.1 INSTALLATION
	A. Install ductwork of sizes, runs and connections as shown on drawings.
	B. All new exposed ducting shall be insulated on the interior according to 2013 California Mechanical Code Section 604.0.
	C. Connect ductwork to air-moving equipment in accordance with manufacturer’s written recommendations.
	D. Install, support and seal ducts in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, and the California Mechanical Code 2013 Edition. Installation shall also conform to NFPA 90A and NFPA 90B.  All duct joints shall be se...
	E. Neatly cut openings in wall to accommodate duct penetrations where shown on the drawings.
	F. Install ducts, unless otherwise indicated, vertically and horizontally and parallel and perpendicular to building lines and with fewest possible joints.
	G. Exposed ducts shall be free of dents and blemishes and be mounted tight against adjacent surface with flat hangers.
	H. Provide sheet metal angle frame at all duct penetrations of wall, floor or ceiling.
	I. Provide backdraft dampers, fire dampers, volume dampers, and other ductwork accessories, where shown or as required.
	J. Provide fire stopping at all duct penetrations of one hour fire separations.

	III.2 HANGING AND SUPPORTING
	A. Support horizontal ducts within 24 inches of each elbow and with 48 inches of each branch intersection.
	B. Support vertical ducts at maximum intervals of 16 feet and at each floor.
	C. Install concrete inserts before placing concrete.
	D. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
	1. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slab less than 4 inches thick.


	III.3 CONNECTIONS
	A. Make connections to equipment with flexible connectors according to Division 15 Section “Duct Accessories.”
	B. Comply with SMACNA’s “HVAC Duct Construction Standards—Metal and Flexible” for branch, outlet and inlet connections.

	III.4 TESTING AND BALANCING
	A. Testing and balancing shall be in accordance with this work shall be performed by an Associated Air Balance Council (AABC) or National Environmental Balancing Bureau (NEBB) certified contractor.  The air systems include, but are not necessarily lim...
	1. Supply air systems
	2. Return air systems
	3. Exhaust air systems
	B. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for compliance with test requirements. Remake leaking joints and retest until leakage is equal to or less than maximum allowable.
	C. Ducting shall be cleaned of all debris prior to testing and installing grilles and diffusers.
	D. Visually inspect metal ducts for contaminants.



	23 33 13__Ductwork Accessories
	23 33 16__Dampers Fire and Smoke
	SECTION 23 33 16
	DAMPERS FIRE and SMOKE
	Part 1 General
	1.1 summary
	.1 Section Includes:
	.1 Fire and smoke dampers, and fire stop flaps.


	1.2 RELATED SECTIONS
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 74 19 – Construction Waste Management and Disposal.

	1.3 References
	.1 American National Standards Institute/National Fire Protection Association (ANSI/NFPA)
	.1 ANSI/NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating Systems.

	.2 Health Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.3 Underwriters Laboratories
	.1 UL 555   [2012]  Fire Test of Fire Damper Assemblies.
	.2 UL 555s [2014] Standard for Smoke Dampers
	.3 UL 33     [2015]  Heat Responsive Links for Fire Protection Service.


	1.4 submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.1 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00 - Submittal Procedures.

	.2 Indicate the following:
	.1 Fire dampers.
	.2 Smoke dampers.
	.3 Fire stop flaps.
	.4 Operators.
	.5 Fusible links.
	.6 Design details of break-away joints.


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

	.3 Closeout Submittals:
	.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals


	1.5 quality assurance
	.1 Certificates:
	.1 Catalogue or published ratings those obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency signifying adherence to codes and standards.


	1.6 maintenance
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 01 78 00 – Closeout Submittals.
	.2 Provide the following:
	.1 6 fusible links of each type.



	1.7 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 01 60 00 - Product Requirements.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 19 – Construction Waste Management and Disposal.



	Part 2 Products
	2.1 Fire Dampers
	.1 Fire dampers: arrangement Type B or C, blades out of air stream listed and bear label of ULC, meet requirements of provincial fire authority and ANSI/NFPA 90A. Fire damper assemblies to be fire tested in accordance with CAN4-S112. Minimum rating 1 ...
	.2 Mild steel, factory fabricated for fire rating requirement to maintain integrity of fire wall and/or fire separation.
	.3 Top hinged: offset, round or square; multi-blade hinged or interlocking type; roll door type; or guillotine type; sized to maintain full duct cross section.
	.4 Fusible link actuated, weighted to close and lock in closed position when released or having negator-spring-closing operator for multi-leaf type or roll door type in horizontal position with vertical air flow.
	.5 Retaining angle iron frame, 40 x 40 x 3 mm, on full perimeter of fire damper, on both sides of fire separation being pierced.
	.6 Equip fire dampers with steel sleeve or frame installed to prevent disruption of ductwork or impair damper operation.
	.7 Equip sleeves or frames with perimeter mounting angles attached on both sides of wall or floor opening. Construct ductwork in fire-rated floor-ceiling or roof-ceiling assembly systems with air ducts that pierce ceiling to conform with ULC.
	.8 Design and construct dampers to not reduce duct or air transfer opening cross-sectional area.
	.9 Dampers shall be installed so that the centerline of the damper depth or thickness is located in the centerline of the wall, partition or floor slab depth or thickness.
	.10 Unless otherwise indicated, the installation details given in SMACNA Fire, Smoke, and Radiation Damper Installation Guide for HVAC and in manufacturer's instructions for fire dampers shall be followed.

	2.2 Smoke Dampers
	.1 To be ULC or UL listed and labelled.
	.2 Normally closed reverse action smoke vent (S/D-RASV): folding blade type, opening by gravity upon detection of smoke, and/or from remote alarm signalling device actuated by an electro thermal link.  Two flexible stainless steel blade edge seals to ...
	.3 Normally open smoke/seal (S/D-SSSD): folding blade type, closing when actuated by means of electro thermal link and/or from remote alarm signalling device. Blade edge seals of flexible stainless steel shall provide required constant sealing pressur...
	.4 Motorized (S/D-M): folding blade type, normally open with power on. When power is interrupted damper shall close automatically. Both damper and damper operator shall be ULC listed and labelled.
	.5 Electro thermal link (S/D-ETL): dual responsive fusible link which melts when subjected to local heat of 74  C and from external electrical impulse of low power and short duration; ULC or UL listed and labelled.

	2.3 Combination Fire and Smoke Dampers
	.1 Damper: similar in all respects to smoke dampers specified above.
	.2 Combined actuator: electrical control system actuated from smoke sensor or smoke detection system and from fusible link.

	2.4 Fire Stop Flaps
	.1 To be ULC listed and labelled and fire tested in accordance with CAN4-S112.2.
	.2 Construct of minimum 1.5 mm thick sheet steel with 1.6 mm thick non-asbestos ULC listed insulation and corrosion-resistant pins and hinges.
	.3 Flaps to be held open with fusible link conforming to ULC-S505 and close at 74  C.


	Part 3 Execution
	3.1 manufacturer’s instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Installation
	.1 Install in accordance with ANSI/NFPA 90A and in accordance with conditions of ULC listing.
	.2 Maintain integrity of fire separation.
	.3 After completion and prior to concealment obtain approvals of complete installation from authority having jurisdiction.
	.4 Install access door adjacent to each damper. See Section 23 33 00 – Air Duct Accessories.
	.5 Coordinate with installer of firestopping to Section 07 84 00 – Firestopping.
	.6 Ensure access doors/panels, fusible links, damper operators are easily observed and accessible.
	.7 Install break-away joints of approved design on each side of fire separation.

	3.3 cleaning
	.1 Proceed in accordance with Section 01 55 00 - Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	23 80 00__Mechanical Ventilation
	I.1 SCOPE
	I.2 SECTION INCLUDES
	A. Wall Exhaust Fan.

	I.3 RELATED SECTIONS
	A. Section 23 31 00 – Ductwork
	B. Section 26 05 19 – Building Wire and Cable

	I.4 REFERENCES
	A. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes.
	B. AMCA 300 - Test Code for Sound Rating Air Moving Devices.
	C. AMCA 301 - Method of Calculating Fan Sound Ratings from Laboratory Test Data.
	D. NEMA MG1 - Motors and Generators.
	E. International Mechanical Code, 2015.

	I.5 SUBMITTAL PROCEDURE
	A. Submit under provisions of Section 01 33 00. Shop Drawings:  Indicate assembly of centrifugal fans and accessories including fan curves with specified operating point clearly plotted, sound power levels for fan at rated capacity, and electrical cha...
	B. Product Data - Exhaust Fans: Provide data on centrifugal fans and accessories including fan curves with specified operating point clearly plotted, sound power levels for fan at rated capacity, and electrical characteristics and connection requireme...
	C. Manufacturer's Installation Instructions.

	I.6 OPERATION AND MAINTENANCE DATA
	A. Submit under provisions of Section 01 70 00.
	B. Maintenance Data:  Include instructions for maintenance and repair, spare parts list, and wiring diagrams.

	I.7 WARRANTY
	I.8 DELIVERY, STORAGE, AND HANDLING
	I.9 EXTRA MATERIALS
	II PART 2 PRODUCTS
	II.1 GENERAL
	A. All fans shall be Air Moving and Conditioning Association (AMCA) labeled.
	B. Performance:  See Drawings for specific fan performance.

	II.2 EXHAUST FANS,
	A. Manufacturer shall be as indicated on the Drawings, or equal.  Substitutions are subject to the provisions of Section 01 65 00
	B. Fans shall be as shown on the Mechanical Equipment Schedule.
	C. Wall exhaust fan shall have humidistat one-hour spring wound timer control.
	D. All roof mounter exhaust fans shall be installed on fan manufacturer’s roof curb where applicable.

	II.3 CONTROLS
	II.4 GRILLES

	III PART 3 EXECUTION
	III.1 GENERAL
	A. Install fans, vents, ducting and other accessories in accordance with manufacturer's instructions including all electrical work necessary for a complete functioning system.
	B. Fans shall be mounted level with ceiling.

	III.2 EQUIPMENT CHECK, TEST, AND START
	A. The check, test, and start of each item of equipment shall be in accordance with manufacturer's printed instructions.  A copy of the completed check, test and start report of each item of equipment shall be bound with the operating and maintenance ...
	B. Upon completion of work, provide a schedule of planned maintenance indicating frequency of service for all equipment components.

	III.3 MAINTENANCE AND OPERATING INSTRUCTIONS
	A. Instruction of Government personnel and maintenance manuals shall be in accordance Section 01 70 00.

	III.4 TESTING AND BALANCING
	A. Testing and balancing shall be performed in accordance with AABC National Standards for Field Measurement and Instrumentation, Volume Four and Manufacturer's written Instructions.  Testing and balancing shall be performed on mechanical equipment.
	B. Balance air quantities of supply and exhaust to within +/-5% of those given on Drawings.  Measure the rpm and total air quantity at each fan.  Measure the ampere reading of each motor input after final adjustments have been made.
	C. Upon satisfactory completion of balance and operational test, submit complete test report to the Contracting Officer.  Reports shall include the following information for each fan: fan rpm, CFM, static pressure, motor ampere input, and general summ...
	D. Instruments used for testing and balancing of systems shall have been calibrated within a period of six months and shall be checked for accuracy prior to start of work.
	E. Three copies of complete test report shall be submitted prior to final acceptance of project.

	III.5 TESTING
	A. After each installation has been completed, test each unit to demonstrate proper operation and to show unit meets performance requirements specified.



	23 81 03__Packaged Gas-Electric Air Conditioning Units
	I PART 1 GENERAL
	I.1 SCOPE
	I.2 RELATED SECTIONS
	A. Section 22 05 23 – Pipes, Fittings and Valves.
	B. Section 23 31 00 - Ductwork.

	I.3 REFERENCES
	A. ANSI Z223.1 (NFPA 54) - National Fuel Gas Code.
	B. AGA - American Gas Association.
	C. ARI 210/240 - Unitary Air Conditioning Equipment.
	D. ARI 270 - Sound Rating of Outdoor Unitary Equipment.
	E. NFPA 70 - National Electrical Code.
	F. NFPA 90A - Installation of Air Conditioning and Ventilation Systems.

	I.4 SUBMITTALS
	A. Submit for approval under provisions of Specification Sections 01 10 00, 01 33 00, and 01 60 00.
	B. Product Data:  Provide capacity and dimensions of manufactured products and assemblies required for this project.  Indicate electrical service with electrical characteristics and connection requirements, and duct connections.
	C. Manufacturer's installation instructions:  Provide shop drawings indicating assembly, support for pad mounting, connection requirements, and include start-up instructions.
	D. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating instructions, installation instructions, maintenance and repair data, and parts listing.

	I.5 QUALITY ASSURANCE
	I.6 REGULATORY REQUIREMENTS
	I.7 WARRANTY
	A. Packaged Pad mounted Gas-Electric HVAC Units:  Provide five year warranty for refrigeration compressors and ten year warranty coverage for heat exchangers.

	I.8 DELIVERY, STORAGE, AND PROTECTION
	A. Deliver, store, protect and handle products at site under provisions of Specification Section 01 60 00.
	B. Protect units from physical damage by storing off site until roof mounting curbs are in place, ready for immediate installation of units.

	I.9 EXTRA MATERIALS

	II PART 2 PRODUCTS
	II.1 PACKAGE PAD MOUNTED AIR CONDITIONING UNITS
	A. Manufacturer:  Manufacturer makes and models shall be as indicated in the Equipment Schedule on the Mechanical Drawings. Specific performance shall be as specified in Section III, below.
	B. General:  Single-Package Pad mounted units having electric cooling and gas heating, economizer where required, R-410A refrigerant.  Units shall be self-contained, packaged, factory assembled and pre-wired, consisting of cabinet and frame, supply fa...
	C. Unit Cabinet:
	1. Galvanized steel with baked enamel finish on all externally exposed surfaces and primer coated internal panels. Cabinet panels shall be easily removable for servicing.
	2. Indoor blower compartment interior cabinet surfaces shall be insulated with a minimum 1/2" thick, flexible fiberglass insulation, neoprene coated on the air side.  Aluminum foil faced fiberglass insulation shall be used in the furnace compartment. ...
	3. Units shall have a factory-installed condensate drain pan made of a non-corrosive material, providing a minimum 3/4" connection.  The condensate pan must be externally trapped.

	D. Fans:
	1. Evaporator Fan:  Fan shall be belt driven with adjustable-pitch motor pulley.  Fan wheel shall be double-inlet, forward curved centrifugal with sealed, permanently lubricated ball bearings.  Fan shall be steel with a corrosion resistant finish and ...
	2. Condenser Fan:  Fan shall be direct-driven propeller type, with aluminum blades, and shall discharge air vertically upward.  Condenser fan shall have aluminum blades riveted to corrosion resistant steel spiders and shall be dynamically balanced.

	E. Compressor:
	1. Provide fully hermetic scroll compressor with factory rubber shock mounted and internally spring mounted on independent dedicated rails for vibration isolation.  Compressor shall have internal high and low pressure safety controls, motor overload p...
	2. Five minute timed off circuit to delay compressor start.
	3. Outdoor thermostat to energize compressor above 35 degrees F. ambient.
	4. Factory rubber shock mounted and internally spring mounted on independent dedicated rails for vibration isolation.

	F. Heating Section:
	1. Burner: Induced draft combustion type with energy saving direct spark ignition system, redundant main gas valve, manual shutoff.
	2. Heat Exchanger: Stainless steel burners, tubular heat exchanger design and corrosion resistant steel throughout. Shall have a 10 year warranty.
	3. Gas Burner Safety Controls: Energize ignition, limit time for establishment of flame, stop gas flow on ignition failure, energize blower motor, and after air flow proven and slight delay, allow gas valve to open.
	4. High Limit Control: Temperature sensor with fixed stop at maximum permissible setting, de-energize burner on excessive bonnet temperature and energize burner when temperature drops to lower safe value.
	5. Supply Fan Control: Temperature sensor sensing bonnet temperatures and independent of burner controls, with provisions for continuous fan operation.
	6. Flue Discharge Deflector:  Package shall contain single-piece deflector and hardware to exhaust the flue discharge up and away from unit.  The flue discharge deflector shall allow minimum flue side clearances to combustibles to be reduced to 18 inc...
	7. Induced Draft Blower:  Blower shall be as specified above.

	G. Filter Section:  Standard filter section shall consist of factory installed, low velocity, throwaway, 2" thick pleated, fiberglass filters of commercially available sizes.  Filter face velocity shall not exceed 300 feet per minute at nominal airflow.
	H. Base Rails:  Manufacturer's standard roll-formed base rails with forklift slots and rigging holes.
	I. Disconnect Switch:  Factory mount disconnect switch on equipment under provisions of Division 26.
	J. Evaporator Coil:
	1. Provide copper tube aluminum fin coil assembly with galvanized drain pan and connection.
	2. Provide capillary tubes or thermostatic expansion valves for units of 6 tons capacity and less.

	K. Condenser Coil:
	1. Provide copper tube aluminum fin coil assembly with sub-cooling rows.
	2. Provide direct drive propeller fans, resiliently mounted with fan guard.  Fan motor shall be totally enclosed, permanently lubricated, with motor overload protection, wired to operate with compressor.  Provide high efficiency fan motor.

	L. Concrete pad:  Pad shall be concrete pad minimum 4” thick 2500 psi. Pad shall be sized such that it meets the size of the unit per approved manufacturer’s specifications with minimum 8” over- sized on all four sides shall. Pad shall have isolators ...
	M. Operating Controls:
	1. Programmable, low voltage, room thermostats, located where shown on drawings.
	2. Thermostats shall be Trane, Honeywell or equal recommended by the manufacturer as being compatible with the system, except thermostats requiring remote sensors.
	3. Room thermostats shall incorporate:
	a. Automatic switching from heating to cooling.
	b. Seven day programming with four time periods per day.
	c. Individual temperature set points for heating and cooling.
	d. Short cycle protection.
	e. Temporary program override using "warmer" and "cooler" keys.
	f. Lockable set-points and schedules.
	g. Room thermostat with back-lit display shall include time of day, actual room temperature, programmed temperature.
	h. Thermostat shall have a locking cover.


	N. Scheduled Performance:
	1. The cooling performance rating shall be per ARI 210 test conditions.   The sound rating shall be per ARI 270.



	III PART 3 EXECUTION
	III.1 DEMOLITION
	III.2 EXAMINATION
	A. Verify that proper power supply is available.
	B. Verify that proper fuel supply is available for connection.

	III.3 INSTALLATION
	A. Install new curbs level.  Ensure top of concrete pad sits 4” above finished grade. Anchor air-conditioner to concrete slab with concrete anchors for a 4” slab.
	B. Install pad mounted heating and cooling units in accordance with manufacturer's instructions and as indicated in the drawings and specifications.  Install gas, electrical and control connections required for proper operation of the HVAC system.
	C. Set outside air damper position to 10% open or as specified on the plans.
	D. Install thermostat at a height of 48" above the floor in accordance with manufacturer’s instructions and as indicated in the drawings and specifications.
	E. Provide conduit and electrical wires in accordance with Division 26.  Electrical material and installation shall be in accordance with appropriate requirements of Electrical Sections.
	F. Install in accordance with NFPA 90A.
	G. Refrigerant lines and condensate drain piping shall be as specified elsewhere in these specifications.

	III.4 PERFORMANCE TEST
	A. In the presence of the Contracting Officers Representative, the Contractor shall operate new heating and cooling units in the both modes and show that control set-point can be maintained for a period of 30 minutes.
	B. If set-points cannot be maintained Contractor shall correct any deficient work and retest.

	III.5 DEMONSTRATION
	III.6 THERMOSTAT SETPOINTS, SCHEDULES & SWITCH POSITIONS
	III.7 EQUIPMENT SCHEDULE:


	26 05 19 Building Wire and Cable
	26 05 26 Grounding and Bonding
	I  PART 1 GENERAL
	I.1 SECTION INCLUDES
	A. Grounding electrodes and conductors.
	B. Equipment grounding conductors.
	C. Bonding.

	I.2 REFERENCES
	A. Section 01 40 00 - Quality Control.
	B. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	I.3 GROUNDING SYSTEM DESCRIPTION
	A. Rod electrode.

	I.4 PERFORMANCE REQUIREMENTS
	A. Grounding System Resistance:  5 ohms.

	I.5 SUBMITTALS
	A. Section 01 33 00 - Submittals:  Procedures for submittals.
	B. Test Reports: Indicate overall resistance to ground.
	C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation, and...

	I.6 QUALIFICATIONS
	A. Manufacturer:  Company specializing in manufacturing the Products specified in this section with minimum three (3) years documented experience.

	I.7 REGULATORY REQUIREMENTS
	A. Conform to requirements of CEC 2016.
	B. Products:  Listed and classified by Underwriters    Laboratories, Inc.


	II  PART 2 PRODUCTS
	II.1 ROD ELECTRODES
	A. Manufacturers:
	1. Appleton Electric Company.
	2. General Electric Supply Company.
	3. Thomas and Betts Corp.
	4. Substitutions:  Refer to Section 01 60 00 - Material and Equipment.

	B. Material:  Copper or Copper-clad steel.
	C. Diameter:  3/4 inch.
	D. Length:   10 feet.

	II.2 MECHANICAL CONNECTORS
	A. Manufacturers:
	1. Appleton Electric Company.
	2. General Electric Supply Company.
	3. Thomas and Betts Corp.
	4. Substitutions:  Refer to Section 01 60 00 - Material and Equipment.

	B. Material:  Bronze.

	II.3 GROUNDING CONNECTIONS
	A. Grounding connections that are buried shall be made by cad weld. The welds shall be made strictly in accordance with the weld manufacturer’s written recommendations.

	II.4 WIRE
	A. Material:  Stranded copper.
	B. Grounding Electrode Conductor:  Size to meet and NEC requirements and as shown on plans.


	III  PART 3 EXECUTION
	III.1  EXAMINATION
	A. Section 01015 - General Requirements.
	B. Verify that final backfill and compaction has been completed before driving rod electrodes.

	III.2  INSTALLATION
	A. Section 01 40 00 - Quality Control:  Manufacturer's instructions.
	B. Install rod electrodes at locations indicated.
	C. Provide bonding to meet Regulatory Requirement.
	D. Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder raceway.  Terminate each end on suitable lug, bus, or bushing.



	26 05 29 Supporting Devices
	26 05 33 Conduit
	SECTION 26 05 33
	CONDUIT
	I PART 1 GENERAL
	I.1 SECTION INCLUDES
	I.2 RELATED SECTIONS
	I.3 REFERENCES
	I.4 DESIGN REQUIREMENTS
	Conduit Size:  Per NEC 2017.
	I.5 SUBMITTALS
	I.6 PROJECT RECORD DOCUMENTS
	I.7 REGULATORY REQUIREMENTS
	I.8 DELIVERY, STORAGE, AND HANDLING
	I.9 PROJECT CONDITIONS
	II PART 2 PRODUCTS
	II.1 CONDUIT REQUIREMENTS
	II.2 METAL CONDUIT
	A. Manufacturers:
	B. Description:  Interlocked steel construction with PVC jacket.
	C. Fittings:  ANSI/NEMA FB 1.
	D. Shall not be used more than six feet.
	II.4 NON METALLIC CONDUIT
	III.2 INTERFACE WITH OTHER PRODUCTS
	END OF SECTION

	26 05 35  Boxes
	26 05 53 Electrical Identification
	26 27 16 - Electrical Cabinets and Enclosures
	26 27 26 - Wiring Devices
	26 51 00 - Lighting Fixtures
	28 46 00 - Fire Detection and Alarm
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes fire alarm control panels, manual fire alarm stations, automatic smoke and heat detectors, fire alarm signaling appliances, and auxiliary fire alarm equipment and power and signal wire and cable.
	B. Related Sections:
	1. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
	2. Section 26 05 53 – Electrical Identification.
	3. Section 26 05 19 - Building Wire and Cable.


	1.2 REFERENCES
	A. National Fire Protection Association:
	1. NFPA 72 - National Fire Alarm Code.
	2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables for Use in Air-Handling Spaces.
	3. Air National Guard Design Policy, ANG  ETL 01-1-1(Latest Edition).


	1.3 SYSTEM DESCRIPTION
	A. Fire Alarm System: NFPA 72, manual and automatic local fire alarm system with connections to municipal system.
	B. Alarm Sequence of Operation: Actuation of initiating device causes the following system operations:
	1. Local fire alarm signaling devices sound and display with march time signal.
	2. Non-coded signal transmits to municipal connection.
	3. Location of alarm zone indicates on fire alarm control panel.
	4. Signal transmits by zone to building smoke removal system.
	5. Signal transmits to building mechanical controls, shutting down fans and operating dampers.

	C. Drill Sequence of Operation: Manual drill function causes alarm mode sequence of operation.
	D. Trouble Sequence of Operation: System or circuit trouble causes the following system operations:
	1. Visual and audible trouble alarm indicates by zone at fire alarm control panel.
	2. Trouble signal transmits to municipal connection and remote station.

	E. Zoning: As indicated on Drawings.
	F. Record events in the system memory.

	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Shop Drawings requirements:
	1. Building data information.
	2. Scope of project.
	3. Current California state fire marshal (CSFM) listing sheets for all components.
	4. Manufacturer’s specification sheet on all fire alarm equipment.
	5. Symbol of all fire alarm devices being installed.
	6. Floor plan showing fire alarm devices 1/8 inch scale.
	7. Floor plans showing room identification1/8 inch scale.
	8. Location of all fire rated walls on floor plan with a corresponding wall legend.
	9. Sequence of operation matrix table.
	10. Single line riser diagram.
	11. Point to point wiring diagram.
	12. Battery calculation.
	13. Voltage drop calculation.
	14. Identification of type of wiring used.
	15. Elevation detail of manual fire alarm box and visual devices.
	16. Design number and detail for through penetration fire stop system.


	1.5 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of fire alarm equipment.
	C. Operation and Maintenance Data: Submit manufacturer’s standard operating and maintenance instructions.

	1.6 QUALITY ASSURANCE
	A. Installer Qualification: Personnel shall be trained and certified by manufacturer for installation of units required for this project.
	B. Electrical Components, Devices, and Accessories: Listed and labled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience, and with service facilities within 100 miles of project.
	B. Installer: Certified fire alarm installer with service facilities within 100 miles of Project.
	C. Design fire alarm under direct supervision of Professional Engineer experienced in design of this Work and licensed in State of California.

	1.8 MAINTENANCE SERVICE
	A. Section 01 70 00 - Execution and Closeout Requirements: Maintenance service.
	B. Furnish service and maintenance of fire alarm equipment for one year from Date of Substantial Completion.

	1.9 MAINTENANCE MATERIALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance products.
	B. Furnish ten manual station break-glass rods.
	C. Furnish six keys of each type.

	1.10 EXTRA MATERIALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance products.
	B. Furnish three of each type of automatic smoke detector.


	PART 2 PRODUCTS
	2.1  ALL ITEMS OF THE FIRE ALARM SYSTEM
	A. Manufacturers:
	1. Notifier; a GE-Honeywell Company.
	2. Silent Knight; a GE-Honeywell Company.
	3. Federal Signal Corporation.
	4. Edwards System Technology Inc.
	5. Grinnell Fire Protection; a Tyco International Company.
	6. Substitutions: Section 01 60 00 - Product Requirements.

	B. Product Description: Modular fire alarm control panel with surface wall-mounted enclosure.
	C. Power supply: Adequate to serve control panel modules, remote detectors, remote annunciators, smoke dampers, relays, and alarm signaling devices. Include battery-operated emergency power supply with capacity for operating system in standby mode for...
	D. System Supervision: Component or power supply failure places system in trouble mode.
	E. System trouble signal initiation: Shall be by one or more of the following devices or action:
	1. Open circuits, shorts and ground of wiring for initiating devices, signaling line and notification-appliance circuits.
	2. Opening, tampering, or removal of alarm-initiating and supervisory signal initiating devices.
	3. Loss of primary power at the FACP.
	4. Ground or a single break in FACP internal circuits.
	5. Abnormal ac voltage at the FACP.
	6. A break in standby battery circuitry.
	7. Failure of battery charging.
	8. Abnormal position of any switch at the FACP or annunciator.
	F. Initiating Device Circuits: Supervised zone module with alarm and trouble indication; occurrence of single ground or open condition places circuit in trouble mode but does not disable circuit from initiating alarm.
	G. Indicating Appliance Circuits: Supervised march time signal module, sufficient for signal devices connected to system; occurrence of single ground or open condition places circuit in trouble mode but does not disable circuit from signaling alarm.
	H. Remote Station Signal Transmitter: Electrically supervised digital alarm communicator transmitter, capable of transmitting alarm and trouble signals over telephone lines to central station receiver.
	I. Auxiliary Relays: Sufficient SPDT auxiliary relay contacts for each detection zone to provide accessory functions specified.

	2.2 MANUAL FIRE ALARM STATIONS
	A. Product Description: Manual double-action station with break-glass rod. With addressable module, arranged to communicate manual-station status (normal, alarm, or trouble) to FACP.
	B. Mounting: Surface.
	C. Type: Non-coded.
	D. Back box: Manufacturer's standard.
	E. Station Reset: Key-or wrench-operated switch.

	2.3 SPOT HEAT DETECTOR
	A. Product Description: Combination rate-of-rise and fixed temperature, spot heat detector.
	B. Temperature Rating: 135 degrees F.
	C. Rate-of-Rise: 15 degrees F.
	D. Plug-in base interchangable with smoke-detector base.
	E. Integral Addressable Module.

	2.4 CEILING SMOKE DETECTOR
	A. Product Description: NFPA 72, photoelectric type ceiling smoke detector with the following features:
	1. Adjustable sensitivity.
	2. Plug-in base.
	3. Auxiliary relay contact.
	4. Integral thermal element rated 135 degrees F.
	5. Visual indication of detector actuation.
	6. Comply with UL 268.
	7. Integral Addressable Module.

	B. Mounting: 4 inch  outlet box.
	C. Furnish four-wire detector with separate power supply and signal circuits.

	2.5 ALARM BELLS
	A. Product Description: NFPA 72, vibrating, electric bell with the following features:
	1. Operating mechanism behind dome.
	2. Integral strobe lamp and flasher with red lettered "FIRE" on white lens.
	3. Size: 10 inch.
	4. Sound Rating: 94 dB at 10 feet.


	2.6 ALARM LIGHTS
	A. Product Description: NFPA 72, strobe lamp and flasher with red lettered "FIRE" on white lens.
	B. Rated Light Output: 75candela.
	C. Strob Leads: Factory connected to screw terminals.

	2.7 ALARM HORN
	A. Product Description: NFPA 72, surface type fire alarm horn with the following features:
	1. Sound Rating:  90 dB at 10 feet.
	2. Integral strobe lamp and flasher with red lettered "FIRE" on white lens.


	2.8 WIRE AND CABLE
	A. Manufacturers:
	1. Comtran Corporation.
	2. Helix/HiTemp Cable, Inc; a Draka USA Company.
	3. Substitutions: Section 01 60 00 - Product Requirements

	B. Product Description: Power limited fire-protective signaling cable, copper conductor, 300 volts insulation rated 105 degrees C.
	C. Non-Power-limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation.
	D. Cable Located Exposed in Plenums: Power limited fire-protective signaling cable classified for fire and smoke characteristics, copper conductor, 300 volts insulation rated 105 degrees C, suitable for use in air handling ducts, hollow spaces used as...
	E. Fire alarm circuit conductors have insulation color or code as follows:
	1. Power Branch Circuit Conductors: Black, red, white.
	2. Initiating Device Circuit: Black, red.
	3. Detector Power Supply: Violet, brown.
	4. Signal Device Circuit: Blue (positive), white (negative).
	5. Municipal Trip Circuit: Orange, orange.
	6. Municipal Fire Alarm Loop: Black, white.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify products and systems receiving devices are ready for installation.

	3.2 EXISTING WORK
	A. Remove exposed abandoned fire alarm wiring, including abandoned wiring above accessible ceiling finishes. Cut cable flush with walls and floors, and patch surfaces.
	B. Disconnect and remove abandoned fire alarm equipment.

	3.3 INSTALLATION
	A. Install manual station with operating handle 4 feet 6 inches above floor.
	B. Install audible and visual signal devices 7 feet 6 inches above floor.
	C. Install 16 AWG minimum size conductors for fire alarm detection and signal circuit conductors in conduit.
	D. Automatic Detector Installation: Conform to NFPA 72.
	E. Ground and bond fire alarm equipment and circuits in accordance with Section 26 05 26.
	F. HVAC: Locate detectors not closer than 3 feet from air-supply diffuser or return-air opening.
	G. FACP: Surface mount with tops of cabinets not more than 72 inches above the finished floor.
	H. Smoke and Heat Detectors spacing: Smooth ceiling spacing shall not exceed 30 feet.

	3.4 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements, 01 70 00 - Execution and Closeout Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Test in accordance with NFPA 72 and local fire department requirements.

	3.5 MANUFACTURER'S FIELD SERVICES
	A. Section 01 40 00 - Quality Requirements: Manufacturer’s field services.
	B. Include services of certified technician to supervise installation, adjustments, final connections, and system testing.

	3.6 DEMONSTRATION AND TRAINING
	A. Furnish four hours of instruction each for four persons, to be conducted at project site with manufacturer's representative.
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