ADVERTISEMENT FOR BIDS

GATEWAY INDUSTRIAL PARK
WATER SYSTEM

CiTYy oOF McComB
PIKE COUNTY, MISSISSIPPI

Sealed bids for the construction of the Gateway Industrial Park Water System will be received by the Pike
County Board of Supervisors, or appointed designee, in the Pike County Courthouse in Magnolia, MS 39652
until 9:00 a.m., local time, July 13, 2021, at which time they will be publicly opened and read aloud.

The work generally consists of the following major items:

1. Constructing approximately 4,000 LF of 12” water main with appurtenances.

2. Constructing approximately 1,000 LF of 6” water main with appurtenances.

3. Construction of a 250,000 gallon nominal capacity rolled tapered panel steel ground water
storage tank.

4, Supply and installation of a packaged fire pump system.

The above general outline of features of the work does not in any way limit the responsibility of the
CONTRACTOR to perform all work and furnish all labor, equipment and materials required by the
specifications and the drawings referred to therein.

Contract time shall be 360 consecutive calendar days from the effective date shown in the Notice to
Proceed. In addition, the Work shall be substantially complete within 330 consecutive calendar days.
Liquidated damages will be assessed in the amount of $1,000.00 for each consecutive calendar day the
Work has not achieved Substantial Completion and $1,000.00 for each consecutive calendar day the
Work has not achieved Final Completion.

Special Damages: In addition to the amounts provided for liquidated damages, expenses and other losses,
Contractor, in the event of such default, shall pay to the Owner the actual costs, expenses and other losses
reasonably incurred by Owner.

Each mailed or hand-delivered Bid must be received in a sealed envelope which is marked in the lower left-
hand corner EXACTLY AS FOLLOWS:

Sealed Bid: Gateway Industrial Park Water System
Pike County Board of Supervisors
Pike County, Mississippi
Certificate of Responsibility No.

Bidder must be qualified under Mississippi Law and show current Certificate of Responsibility number
issued by the Mississippi State Board of Public Contractors establishing his classification as to the value
and type of construction on which he is authorized to bid.

Each Bidder shall write his Certificate of Responsibility Number on the outside of the sealed envelope
containing his proposal.

Bids shall be sealed and deposited with the Owner prior to the hour and date designated. No bidder may
withdraw his bid within 90 days after the actual date of the opening thereof. Bids may also be submitted
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electronically. If submitted electronically, the scanned documents submitted shall conform to the
requirements herein as if submitted in hard copy form.

Each Bidder must deposit with his proposal, a Bid Bond or Certified Check in an amount equal to five
percent of his bid, payable to the Owner as bid security. Bidders shall also submit a current financial
statement, if requested, by the Owner. The successful bidder will be required to furnish a Payment Bond
and Performance Bond each in the amount of 100% of the contract amount.

Awarding public contracts to non-resident Bidders will be on the same basis as the non-resident bidder's
state awards contracts to Mississippi Contractors bidding under similar circumstances. In order to ensure
that Mississippi's so-called Golden Rule is followed, state law requires a non-resident bidder to attach to
his bid a copy of his resident state's current laws pertaining to such state's treatment of non-resident
contractors.

Contract Drawings, Contract Specifications, Instructions to Bidders and Bidders Proposal forms are on
file and open to public inspection in the office of the Owner and the office of the Engineer.

Additional information and assistance regarding this bid opportunity, the MS Procurement Technical
Assistance Program, and local contract procurement center may be found at www.mscpc.com.

Bid documents are being made available via paper copy or electronic copy. Plan holders are required to log-in
or register for an account at www.neel-schafferplans.com to view and order Bid Documents. All plan holders
are required to have a valid email address for registration. Bid documents are non-refundable and must be
purchased through the website. Questions regarding website registration and online orders please contact Plan
House Printing at (601) 336-6378. Prospective bidders must be registered with the plan room in order to
submit a bid.

The ENGINEER is Neel-Schaffer, Inc., 704 Hardy Street, Hattiesburg, MS 39401, 601.545-1565.

"Muississippi Standard Specifications for Road and Bridge Construction, [Current] Edition" as referred to
herein, may be purchased from the Mississippi Department of Transportation.

Minority and women’s business enterprises are solicited to bid on this contract as prime contractors and are
encouraged to make inquiries regarding potential subcontracting opportunities, equipment, material and/or
supply needs.

Pike County is an Equal Opportunity Employer. Pike County hereby notifies all Bidders that it will
affirmatively ensure that in any contract entered into pursuant to this advertisement that all Bidders will
be afforded the full opportunity to submit bids in response to this invitation and will not be discriminated
against on the grounds of race, color, or national origin in consideration for an award.

The Owner reserves the right to reject any and all bids and to waive any informalities or irregularities
therein.

Robert Accardo, President

Pike County Board of Supervisors

DATES OF PUBLICATION:
June 11, 2021
June 18, 2021
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	1.01 GOVERNING CLAUSE
	1.02 GENERAL CONDITIONS
	A. General Conditions, Supplementary General Conditions, Information to Bidders, General Requirements, Special Conditions, Addenda, Wage Rates, and other pertinent documents issued under these specifications shall be complied with in every respect as ...
	B. Not withstanding any reference in the specifications to any article, device, product, material, fixture, form or type of construction by name, make or catalog number, such reference shall be interpreted as establishing a standard of quality and per...

	1.03 RECORD DRAWINGS AND OPERATING AND MAINTENANCE MANUALS
	A. Record Drawings:  One set of blue line prints marked in black, showing an accurate location of all variations of the work actually installed related to the original drawings.  The drawings shall include all approved and installed Change Orders, fie...
	B. Operation and Maintenance Manuals:  Furnish three copies of an operation and maintenance manual for each electrical system and for each piece of equipment.  Three copies of the complete manuals bound in a 3" - 3 ring black binder with color coded t...
	C. The following identification shall be inscribed in minimum 3/4" high alphabet type letters on the outside front corner:  The words "OPERATING AND MAINTENANCE MANUAL", the name and location of the project and the contract number.  The manual shall i...
	D. The manual shall have a typewritten table of contents with the tab sheets placed before instructions covering the subject.  The instruction sheets shall be legible with large sheets of drawings folded in.  The manual shall include a system layout s...

	1.04 TESTS AND INSPECTIONS
	A. By ENGINEER'S inspections and tests conducted by him or for him in his presence.  Upon written notice, CONTRACTOR shall furnish not to exceed two men, one to include the job foreman and tools to assist and be directed by the ENGINEER for a reasonab...
	B. By complete insulation break-down tests with a megger of each and every branch circuit, and service entrance.  All 600 volt conductors shall meet a minimum of resistance of 1,000,000 OHMS.  Tests shall be performed prior to any connections to overc...
	C. By any federal, state or local authority having jurisdiction of the project.
	D. By the Mississippi State Rating Bureau.  After inspection by this agency, corrections of any deficiencies shall be made which were found adversely affecting the insurance to be carried by the OWNER.  Acceptance of the Rating Bureau's report or subs...
	E. Properly phase out the entire electrical system to balance all loads as close as possible.
	F. Certified Test Reports:  Before any equipment or materials are delivered to the project site, certified copies of all test reports specified in the individual sections of this specification shall be submitted to the ENGINEER for his approval.

	1.05 GUARANTEE
	A. Guarantee to the OWNER all work performed and all equipment installed under this contract shall be free from defects in workmanship and materials for a period of one year unless noted otherwise from date of final written acceptance by the ENGINEER ...
	B. Defects shall be corrected arising during this one year period at the CONTRACTOR'S own expense, upon written notice of the OWNER or his authorized representative.

	1.06 GENERAL INFORMATION
	A. Plans are diagrammatic.  Judgment and care shall be exercised to install all electrical work in a practical manner which shall function properly and fit the construction and finishes.  Electrical devices not shown or specified which shall be requir...
	B. Cooperate with others in laying out work so that the electrical phase of the work will properly fit the construction and finishes.  Space requirements, etc. other than that shown on the plans required to facilitate the electrical construction, shal...
	C. Exact location of equipment shall be determined on the job.  Do not scale electrical drawings for exact location of any equipment.  All mounting heights shall be verified prior to rough-in.
	D. ENGINEER reserves the right to change the location of any equipment improperly installed and to change the exact location of any equipment connection location up to twenty feet prior to rough-in with no additional cost to the contract.
	E. Circuit grouping, conduit or cable runs are indicated diagrammatically with number of conductors shown in each raceway to clarify the operation and function of various systems.  Provide the proper number of conductors and conduits or cables to prod...
	F. Branch circuit shall be indicated as 2 or 3 wire circuits unless otherwise noted.  No two ungrounded conductors will be connected to the same ungrounded main in any panel.
	There shall be no splicing of branch circuit conductors in any panel, safety switch or non-automatic circuit breaker in separate enclosures.
	G. All materials shall be new (unless otherwise noted on the drawings or specified herein) and of approved equal or superior quality to those specified.  All equipment or materials shall conform to the latest requirements of Underwriter's Laboratories...
	H. All conductors shall be color coded as specified herein.  All conductors not complying with the specified color code shall be removed and replaced solely at the electrical subcontractor's expense.
	I. All materials, devices, equipment, etc. shall be installed, tested and connected in strict compliance with manufacturer's recommendations.
	J. Install all materials, equipment, devices, etc. in a neat and workmanlike manner.  Use only experienced labor or employ appropriate subcontractor to do all cutting and patching necessary for the installation of his materials.
	K. Protect from damage all apparatus and equipment furnished on this project.  Equipment and materials shall be properly stored and adequately protected and carefully handled to prevent damage before and during installation.  Equipment and materials s...
	L. Any piece of equipment, switch, device, etc. shown mounted on and/or adjacent to any installed equipment which, if installed, may impair the proper operation of that equipment, shall be removed by the electrical contractor/subcontractor as required...

	1.07 REMOVAL OF SALVAGE MATERIAL AND DEBRIS
	1.08 TRENCHING AND BACKFILLING
	A. All trenching shall be done by mechanical means and all sides straight and vertical.  Width of trenches shall not exceed eight inches on either side of placed equipment.
	B. All backfill material and compaction shall meet requirements of Section 02200.
	C. Where required by safety or recommended standards and where any excavated trench or hole is more than five feet deep, install shoring on all sides to protect against sides caving in.  Shoring method and material shall be the CONTRACTOR'S responsibi...

	1.09 CUTTING, PATCHING, FINISHING AND PAINTING
	A. The CONTRACTOR shall be responsible for all cutting required to install his work.  All existing walls shall be carefully trenched, cut, etc. to depths required to completely recess conduit and boxes.  Where masonry walls are encountered, blocks and...
	B. It shall be the responsibility of the CONTRACTOR to have all patching, finishing, painting, etc. done by qualified personnel related to his work.
	C. It shall be the responsibility of the CONTRACTOR to have all exposed conduit, piping and wireways painted where exposed in any space or location.

	1.10 CORROSION PROTECTION
	A. Nylon gland rings on all Liquid-tite conduit connectors.
	B. Nylon gland rings on all locknuts installed in boxes subject to moisture.
	C. Insulated throat connectors on all compression connectors.
	D. Corrosion inhibitors shall be placed in all environmental, control panels, exposed to damp or wet locations.  Inhibitors shall be an approved equal to "Hoffman" A-HCI-1, A-HCI-5 and A-CI-40 and shall be sized in accordance with volume content of th...
	E. Where equipment is exposed to severe conditions such as salts, acids, alkalies, sewer gases, etc., all equipment shall be sprayed inside and out with two coats of General Electrical “Glyptal No. 1201-A” or an approved equal.

	1.11 PROJECT SITE INSPECTION
	1.12  COORDINATION OF EXISTING UTILITIES
	1.13 CONSTRUCTION TOOLS, UTILITIES AND BUILDINGS
	1.14 PAYMENT ITEMS
	1.15 MANUFACTURER'S RECOMMENDATIONS
	1.16 SUBMITTALS
	A. Manufacturer's Data:  Submittals for each manufactured item shall be manufacturer's descriptive literature, equipment drawings, diagrams, performance and characteristic curves and catalog cuts.  Each submittal shall include the manufacturer's name,...
	B. Shop drawings shall show types, sizes, accessories, elevations, plans, sectional view, installation details, elementary diagrams and wiring diagrams. Wiring diagrams shall identify circuit terminals and shall indicate the internal wiring for each i...
	C. Standards Compliance:  When materials or equipment must conform to the standards of organizations such as the American National Standards Institute (ANSI), American Society for Testing and Materials (ASTM), National Electrical Manufacturer's Associ...

	2.01 MATERIALS AND EQUIPMENT
	2.02 NAMEPLATES
	A. Style No. 1:  1.0 inch by 2.5 inches for panelboard and terminal cabinet enclosures.
	B. Style No. 2:  0.5 inch by 1.5 inches for safety switches, enclosed individually mounted circuit breakers, small junction/terminal boxes, etc.

	2.03 WARNING SIGNS
	3.01 NAMEPLATE MOUNTING
	3.02 PAINTING OF EQUIPMENT
	A. Factory Applied:  Electrical equipment shall have factory-applied painting systems which shall, as a minimum, meet the requirements of NEMA ICS 6 corrosion-resistance test.
	B. Field Applied:  Paint electrical equipment as required to match finish or to meet safety criteria. Painting shall be a minimum of three coats consisting of primer and two finish coats. Touch-up paint of all equipment shall be required where equipme...


	16020
	1.01 DESCRIPTION
	A. National Fire Protection Association (NFPA)
	B. American National Standards Institute (ANSI)
	C. Occupational Safety and Health Act (OSHA) Requirements
	D. Underwriters Laboratories (UL)
	E. National Electrical Manufacturer's Association (NEMA)
	F. Institute of Electrical and Electronic Engineers (IEEE):  Standard Dictionary of Electrical and Electronics Terms
	G. American Society for Testing and Materials (ASTM)


	16030
	1.01 DESCRIPTION
	A. CONTRACTOR to furnish all materials and labor and perform all operations, including, but not limited to, coordination with general construction shop and field drawings, manufacturer's recommendations and installation instructions, to produce a comp...
	B. The following operative systems shall be applicable to this project.
	1. Secondary 240/120-volt service and distribution system, complete with conduit, conductors, termination lugs, trenching and backfill, and testing.
	2. Building power system (600-volt and below) complete with final electrical connections to all panels, auxiliary equipment controls, etc.
	3. Lighting systems complete with fixtures, accessories, mounting hardware, lamps, etc.
	4. Grounding protection system complete with wiring, connectors, ground rods, exothermic connections, compression connectors and certification from supplier.
	5. Miscellaneous systems complete as shown on the drawings and as stated herein.



	16040
	1.01 DESCRIPTION
	A. Equipment and materials specified by manufacturer's name and catalog number or an approved equal by the ENGINEER unless otherwise specifically stated herein.
	B. CONTRACTOR shall submit to the ENGINEER in triplicate, typewritten copies of all electrical materials and equipment proposed for use on the project within ten (10) days after award of contract.  If this list is not received prior to fifteen (15) da...
	C. Verbal or written requests by sales agents, manufacturer's agents, CONTRACTOR'S or subcontractors for substitutions of specified equipment by manufacturer and catalog number prior to opening of bids will not be considered or approved.  In no case w...
	D. CONTRACTOR shall not place any orders or release shipment of any piece of equipment or materials until all formal submittals have been approved by ENGINEER including any supplemental submittal requirements requested by the ENGINEER.
	E. Samples of any equipment or materials may be required at the ENGINEER's request.  This shall apply to specified items and substituted items.  Samples shall be made available to the ENGINEER at his designated location.  Special equipment such as mot...
	F. The ENGINEER's opinion shall be final and binding on the approved equal status for equality of any substituted item from that listed by manufacturer and/or manufacturer catalog number.
	G. Submittals for approval by ENGINEER shall include shop drawings, manufacturer's brochures and data sheets, samples where required such as paint, waterproofing, marking tape, wiring and cable; test reports, testing procedures, finishes, etc.  Refer ...
	H. Submittals shall be required, but not limited to, the following:
	1. Wire and cable.
	2. Conduit and fittings.
	3. Boxes, covers and plates.
	4. Branch circuit compression connectors.
	5. Marking and identification devices.
	6. Grounding system.
	7. Paint.
	8. Lighting fixtures and poles.
	9. Control Panels
	10. Miscellaneous as shown on drawings.



	16111
	1.01 DESCRIPTION
	A. Metal conduit.
	B. Flexible metal conduit.
	C. Liquid-Tite flexible metal conduit.
	D. Non-metal conduit.
	E. Fittings and conduit bodies.

	1.02 RELATED SECTIONS
	A. Section 16130, Boxes.
	B. Section 16170, Grounding and Bonding.
	C. Section 16190, Supporting Devices.
	D. Section 16195, Electrical Identification.

	1.03 REFERENCES
	A. ANSI C80.1 ― Rigid Steel Conduit, Zinc Coated
	B. ANSI/NEMA PB 1 - Fittings, Cast Metal Boxes and Conduit Bodies for Conduit and Cable Assemblies.
	C. ANSI/NFPA 70 - National Electrical Code.
	D. NECA "Standard of Installation".
	E. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit.
	F. NEMA TC 2 - Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80).
	G. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.

	1.04 DESIGN REQUIREMENTS
	1.05 SUBMITTALS
	A. Submit under provisions of Section 16010, General Requirements and Section 01340, Shop Drawings, Product Data and Samples.
	B. Product Data:  Provide for metallic conduit, Liquid-tite flexible metal conduit, non-metallic conduit, conduit bodies and fittings.

	1.06 PROJECT RECORD DOCUMENTS
	A. Submit under provisions of Section 16010.
	B. Accurately record actual routing of all underground conduits and mark on record drawings.

	1.07 FIELD SAMPLES
	A. Provide under provisions of Section 16040.
	B. Provide field sample of connectors and fittings.

	1.08 DELIVERY, STORAGE AND HANDLING
	A. Deliver, store, protect and handle products to site.
	B. Accept conduit on site.  CONTRACTOR shall, prior to acceptance, inspect for damage.
	C. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate covering.
	D. Protect PVC conduit from sunlight.

	1.09 PROJECT CONDITIONS
	A. Verify all field measurements as required or shown on drawings.
	B. Verify routing and termination locations of conduit prior to rough-in.
	C. Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route as required parallel and perpendicular to structures.

	2.01 CONDUIT REQUIREMENTS
	A. All wiring shall be installed in conduit, including power, low voltage, sensor control, and instrumentation.
	B. Minimum size conduit shall be as follows:
	1. 3/4-inch for power and branch circuit wiring, unless noted otherwise on the drawings.
	2. 1-inch for low voltage, sensor control and instrumentation, unless noted otherwise on the drawings.

	C. Conduit shall be installed in accordance with the following schedule:
	1. Outside secondary service and feeder conduit risers above grade:  Galvanized thick wall rigid steel (GRC).
	2. Conduit in earth (no encasement):  Galvanized thick wall rigid steel (GRC) or Schedule 40 PVC as noted.  Metallic conduit shall be coated with three (3) coats of polyvinyl polyethylene or hot asphalt application.
	3. In exposed locations outdoors: Galvanized thick wall rigid steel (GRC).


	2.02 FITTINGS
	A. Where conduits, 1/2-inch through 1-inch conduits, enter junction boxes, pullboxes, panels, cabinets, gutters, etc. use insulated throat connectors, Raco Cat. #1003 and 1004, Locknuts  #1133 and 1134, insulated throat bushing and #1222, 1223, and 12...
	B. Only threaded joint connectors and malleable iron no thread compression box connectors shall be used on rigid conduit.  No fittings requiring set screws or indentor type applications, including BM connectors, will be allowed.
	2.03  CONDUIT STRAPS AND HANGERS

	2.04 EXPANSION AND SEAL OFF FITTINGS
	2.05 RIGID METAL CONDUIT
	A. Manufacturers:
	1. Allied
	2. Wheatland
	3. Republic
	4. Approved equal.

	B. Rigid Galvanized Steel Conduit (GRC):  ANSI C801.  UL 6.

	2.06 LIQUID-TIGHT FLEXIBLE METAL CONDUIT
	A. Manufacturers:
	1. Alflex
	2. Anamet
	3. AFC
	4. Approved equal.

	B. Description:  Interlocked aluminum construction with PVC jacket.
	C. Fittings:  ANSI/NEMA FB1.

	2.07 ELECTRICAL METALLIC TUBING (EMT)
	A. Manufacturers:
	1. Allied Tubing
	2. LTV Steel
	3. Wheatland
	4. Triangle
	5. Approved equal.

	B. Description:  ANSI C80.3, UL 797 zinc-coated.  Maximum size 2 inches.

	2.08 NON-METALLIC CONDUIT
	A. Manufacturers:
	1. Carlon
	2. Approved equal.

	B. Description:  NEMA TC2; Schedule 80 PVC.
	C. Fittings and Conduit Bodies:  NEMA TC3.

	3.01 INSTALLATION
	A. Install conduit in accordance with NECA "Standard of Installation".
	B. Install non-metallic conduit in accordance with manufacturer's instructions.
	C. Arrange supports to prevent misalignment during wiring installation.
	D. Support conduit using coated steel straps with stainless steel screws.
	E. Fasten conduit supports to structures and surfaces under provisions of this section.
	F. Do not support conduit with wire or perforated pipe straps in any type structure.  Remove wire used for temporary supports.
	G. Route all conduit, whether exposed or concealed, parallel and perpendicular to structures.
	H. Route conduit in and under slab from point-to-point.
	I. Maintain 12-inch (300 mm) clearance between conduit and surfaces with temperatures exceeding 104  F. (40  C.).
	J. Bring conduit to shoulder of fittings, fasten securely.
	K. Join non-metallic conduit using cement as recommended by manufacturer.  Wipe non-metallic conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in fitting. Allow joint to cure for 20 minutes, minimum.
	L. Use conduit hubs for sealing locknuts to fasten conduit to cast boxes.  All conduit entering top or sides of all junction boxes, pullboxes, wiring gutters, etc., exposed to weather shall have myers hub connectors.
	M. Install no more than equivalent of four 90-degree bends between boxes. Use conduit bodies to make sharp changes in direction, as around beams. Use factory elbows for bends in metal conduit larger than 2-inch (50 mm) size. Radio telemetry system con...
	N. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.
	O. Provide suitable fittings to accommodate expansion and deflection where conduit crosses control and expansion joints.
	P. Provide suitable nylon pull string or No. 14 AWG steel wire in each conduit except sleeves and nipples.
	Q. Use suitable caps to protect installed conduit against entrance of dirt and moisture.
	R. Ground and bond conduit under provision of Section 16170.
	S. Identify conduit under provisions of Section 16195.
	T. All conduit male threads shall be coated with "General Electric" RTV silicone sealer where conduit is installed outdoors, in contact with concrete or earth.
	U. All feeders shall be run in galvanized or sheradized thick wall rigid steel (GRC), or EMT.
	V. All conduits shall be sized as noted on the drawings and contained herein.  Where size not shown, consult ENGINEER.
	W. All upturned conduits shall be capped during construction rough-in to prevent moisture or debris from entering.  Pull through each and every conduit a dry swab of sufficient size to remove any and all moisture.  Seal all conduit terminations with G...
	X. Maximum length of flexible liquid-tite conduit shall not exceed 5 feet.
	Y. Assure ground continuity on all branch circuitry conduits with myers hubs, one inside and  one outside of all boxes, cabinets and gutters for rigid conduit.
	Z. Conduit Curb:
	1. In concrete slabs or floors, provide a 2-inch high curb extending 2-inches from the outer surface of the conduit penetrating the floor, to prevent corrosion.
	2. Terminate conduit stub-ups in couplings, slightly above the finished concrete curb.
	3. Paint the stub-up with Scotch-Clad Protective Coating #1706 or equal, a minimum of 6-inches above and below the finished surface of the concrete.
	AA. Each conduit shall have brass tab with conduit number stamped and attached by stainless steel chain.


	3.02 CONDUIT SUPPORTS
	A. Galvanized rigid thick wall conduit (GRC), IMC and EMT, within three feet of all outlet boxes, junction boxes, cabinets, gutters or fittings.  Horizontally anchored at 10'-0" maximum intervals. Other spacings are noted on the plans.
	B. Liquid-tite flexible conduit (Sealtite), within 12 inches of all outlet boxes, junction boxes, cabinets, gutters or fittings and bends or turns. Horizontally anchored at 2-foot intervals. Minimum size permitted is 3/4-inch.
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	1.01 DESCRIPTION
	A. Building wire.
	B. Cable including instrumentation, control, etc.
	C. Wiring connections and terminations.

	1.02 REFERENCES
	A. NEMA WC 3 - Rubber-insulated wire and cable for the transmission and distribution of electrical energy.
	B. NEMA WC 5 - Thermoplastic-insulated wire and cable for the transmission and distribution of electrical energy.

	1.03 SUBMITTALS
	A. Submit manufacturer's product data under the provisions of Section 16010, General Requirements.
	B. Submit manufacturer's instructions.

	2.01 CONDUCTORS
	A. Thermoplastic-Insulated Building Wire:  NEMA WC 5.
	B. Rubber-Insulated Wire:  NEMA WC 3.
	C. Feeders and Branch Circuits:  Copper, stranded conductor, 600-volt insulation, THWN.
	D. Service Entrance Cable:  Copper, stranded conductor, 600-volt insulation, THHN - THWN.
	E. Control Circuits:  Copper, stranded conductor, 600-volt insulation, THHN - THWN.
	F. Electronic Sensor Cable:  Per manufacturer's recommendations.
	G. Instrumentation Cable:  Per manufacturer's recommendations.

	3.01 GENERAL WIRING METHODS
	A. Use no wire smaller than #12 AWG for power circuits and no smaller than #14 AWG for control wiring.
	B. Place an equal number of conductors for each phase of a circuit in same raceway or cable.
	C. Splice only in junction or outlet boxes.
	D. Neatly train and lace wiring inside boxes, equipment and panelboards.

	3.02 WIRING INSTALLATION IN RACEWAYS
	A. Pull all conductors into a raceway at the same time.  Use UL listed wire pulling lubricate for pulling #4 AWG and larger wires.
	B. Completely and thoroughly swab raceway system before installing conductors.

	3.03 CABLE INSTALLATION
	Provide protection for exposed cables where subject to damage.

	3.04 WIRING CONNECTIONS AND TERMINATIONS
	A. Splice only in accessible junction boxes.
	B. Thoroughly clean wires before installing lugs and connectors.
	C. Make splices, taps and terminations to carry full ampacity of conductors without perceptible temperature rise.
	D. Terminate spare conductors with electrical tape and wire nut.
	E. Splices in all junction boxes shall be made by the compression method.  Crimp connectors shall be "Buchanan" Cat. #2006S, #2008S or #2011S with #2007, #2014 or #3007B caps or approved equal.

	3.05 FIELD QUALITY CONTROL
	A. Field inspection and testing will be performed under provisions of Section 16010.
	B. Inspect wire and cable for physical damage and proper connection.
	C. Torque test conductor connections and terminations to manufacturer's recommended values.
	D. Perform continuity test on all power and equipment branch circuit conductors.  Verify proper phasing connections.

	3.06 WIRE AND CABLE INSTALLATION SCHEDULE
	A. Exterior Locations:  Conductors in raceways.
	B. Underground Locations:  Conductors in raceways.
	C. Color Coding (Power System):  The following conductor color coding shall be used:
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	1.01 DESCRIPTION
	A. Wall and ceiling outlet boxes.
	B. Pull and junction boxes.

	1.02 RELATED SECTIONS
	A. Section 16111, Conduit and Fittings.
	B. Section 16140, Wiring Devices.
	C. Section 16160, Cabinets and Enclosures.
	D. Section 16180, Equipment Wiring Systems.

	1.03 REFERENCES
	A. ANSI/NEMA FB 1 - Fittings and Supports for Conduit and Cable Assemblies.
	B. ANSI/NEMA OS 1 - Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
	C. ANSI/NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports.
	D. ANSI/NFPA 70 - National Electrical Code.
	E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
	1.04 SUBMITTALS
	A. Submit shop drawings and product data under provisions of Sections 16010 and 01340,  Shop Drawings Submittal.
	B. Submit manufacturer’s data.

	1.05 PROJECT RECORD DOCUMENTS
	A. Submit under provisions of Section 01720.
	B. Accurately record actual locations and mounting heights of outlet, pull, and junction boxes.

	1.06 REGULATORY REQUIREMENTS
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for purpose specified and shown.

	1.07 PROJECT CONDITIONS
	A. Verify field measurements as shown on Drawings.
	B. Verify locations of boxes and outlets in plant laboratory, offices and work areas prior to rough-in.
	C. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.  Install at location required for box to serve intended purpose.  Include installation within 20 feet of location shown.

	2.01 OUTLET BOXES
	A. Sheet Metal Outlet Boxes:  ANSI/NEMA OS 1, galvanized steel.
	1. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment supported; include 1/2-inch or 3/4-inch male fixture studs where required.
	2. Only 4-inch square boxes with raised gang covers will be allowed.

	B. Cast Boxes:  NEMA FB 1, Type FD, aluminum. Provide gasketed cover by box manufacturer. Provide threaded hubs as required.

	2.02 PULL AND JUNCTION BOXES
	A. Sheet Metal Boxes:  NEMA OS 1, galvanized steel.
	B. Surface-Mounted Cast Metal Box:  NEMA 250, Type [4] [6]; flat-flanged, surface-mounted junction box.
	1. Material:  Cast aluminum.
	2. Cover:  Furnish with ground flange, neoprene gasket, and stainless steel cover screws.
	3. PVC coated over water plant facility.

	C. In-Ground or Concrete Cast Metal Box:  NEMA 250, Type 6, inside flanged, recessed cover box for flush mounting.
	1. Material:  Galvanized cast iron.
	2. Cover:  Nonskid cover with neoprene gasket and stainless steel cover screws.
	3. Cover Legend:  ELECTRIC, COMM.


	3.01 INSTALLATION
	A. Install electrical boxes as shown on Drawings, and as required for splices, taps, wire pulling, equipment connections and compliance with regulatory requirements.
	B. Install electrical boxes to maintain headroom and to present neat mechanical appearance.
	C. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.
	D. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches (150 mm) from ceiling access panel or from removable recessed luminaire.
	E. Install boxes to preserve fire resistance rating of partitions and other elements.
	F. Align adjacent wall-mounted outlet boxes for switches, thermostats, and similar devices with each other.
	G. Use flush mounting outlet boxes in finished areas with raised gang covers.
	H. Do not install flush mounting boxes back-to-back in walls; provide minimum 6 inch (150 mm) separation.  Provide minimum 24 inches (600 mm) separation in acoustic rated walls.
	I. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for surface finish thickness.
	J. Use stamped steel bridges to fasten flush mounting outlet box between studs.  Span between studs.
	K. Install flush mounting box without damaging wall insulation or reducing its effectiveness.
	L. Use adjustable steel channel fasteners for hung ceiling outlet box.
	M. Do not fasten boxes to ceiling support wires.
	N. Support boxes independently of conduit, except cast box that is connected to two rigid metal conduits both supported within 12 inches of box.
	O. Use gang box where more than one device is mounted together.  Do not use sectional box.
	P. Use gang box with plaster ring for single device outlets.
	Q. Use cast outlet box in exterior locations exposed to the weather and wet locations.
	R. Large Pull Boxes:  Boxes larger than 100 cubic inches (1600 cubic centimeters) in volume or 12 inches (300 mm) in any dimension.
	1. Interior Dry Locations:  Use hinged enclosure under provisions of Section 16160.
	2. Other Locations:  Use surface-mounted cast metal box.


	3.02 INTERFACE WITH OTHER PRODUCTS
	A. Coordinate installation of outlet box for mechanical equipment furnished under Division 15.
	B. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.  Coordinate masonry cutting to achieve neat opening. Use raised gang square covers.
	C. Coordinate mounting heights and locations of outlets mounted above counters, benches and backsplashes.
	D. Position outlet boxes to locate luminaires as shown on drawings.

	3.03 ADJUSTING
	A. Adjust flush-mounting outlets to make front flush with finished wall material.  Maximum tolerance is 1/8-inch recess in finished wall.
	B. Install knockout closure in unused box opening.


	16140
	1.01 DESCRIPTION
	1.02 SUBMITTALS
	A. Submit shop drawings and product data under provisions of Sections 16010 and 01340, Submittals.
	B. Submit manufacturer’s data.

	2.01 SAFETY SWITCHES
	A. Type:  Horsepower rated, heavy-duty, single throw, three pole with visible blade and safety handle.  Fused and/or unfused as specified elsewhere and/or designated on the Drawings and/or as required by NEC.  Sized as required by NEC and/or as shown ...
	B. Each switch shall have indented plastic phenolic sign (minimum 1/8-inch lettering) identifying load served with voltage and horsepower attached to switch with stainless steel screws.
	C. Enclosure:  Painted Steel NEMA 1 for dry, indoor locations and Stainless Steel NEMA 4X for outdoor and wet locations.
	D. Manufacturers:
	1. Square D Co.
	2. General Electric Co.
	3. Westinghouse.
	4. Or equal.


	2.02 RECEPTACLE
	A. Indoor Locations:
	1. Duplex grounding receptacle, two pole, three wire, 125 volt AC, 20 ampere, stainless steel cover plates.  Products and Manufacturers:
	a. Cat. #5362-CR, by Arrow-Hart Inc.
	b. Cat. #53CM62, by Harvey Hubbell Inc.
	c. Or equal.

	2. Single grounding receptacle, corrosion resistant, two pole, three wire, 125 volt AC, 20 ampere, stainless steel cover plates.  Products and Manufacturers:
	a. Cat. #5361-CR, by Arrow-Hart Inc.
	b. Cat. #53CM61, by Harvey Hubbell In
	c. Or equal.


	B. Ground Fault Receptacle Where Designated on the Drawings:
	1. Type:  UL listed, 20 ampere, 125 volt AC, sensitivity of 5 mA, three wires, weather-proof cover plates.
	2. Manufacturer:
	a. Hubbell, No. 6F-5362-GY with a 5221 cover plate.
	b. Or equal.


	C. Weatherproof Receptacle Where Designated on the Drawings:  Type UL listed duplex grounding receptacle, corrosion resistant, two pole, three wire, 20 ampere, 125 volt AC, weatherproof cover plates.

	2.03 SWITCHES
	A. Indoor Non-Hazardous Locations:
	1. Single pole AC toggle switch, quiet type, 120/277 volt AC, 20 ampere, Brown, specification grade with stainless steel cover, screws and grounding terminal.  Products and Manufacturers:
	a. Cat. #20AC1 by Pass & Seymour, Inc.
	b. Cat. #CS 120 by Hubbell.
	c. Or equal.

	2. Toggle switches of the three-way type shall be quiet type, 120/277 volt AC, 20 ampere, specification grade with stainless steel cover, screws and grounding terminal.  Products and Manufacturers:
	a. Cat. #20AC3 by Pass & Seymour, Inc.
	b. Cat. #CS 320 by Hubbell.
	c. Or equal.

	3. Toggle switches of the four-way type shall be of the same grade and manufacture as the single pole and three-way type.
	4. Toggle switches of the two-pole, single throw type shall be of the same grade and manufacturer as above.
	5. Dimming Switch:
	a. Coordinated with fluorescent fixture ballasts specified.
	b. Suitable for controlling light output from two of a four-lamp fluorescent fixture.
	c. Include integral snap switch on dimming dialer.
	d. Manufacturer:
	(1) Thyrocon Controls.
	(2) Hunt.
	(3) Or equal.



	B.  Horsepower-Rated Switches:
	1. Type:  Toggle operated, horsepower rated with thermal overload protection.
	2. Enclosure:  NEMA 1 for dry, indoor locations and NEMA 4 for outdoor and damp or wet indoor locations.
	3. Products and Manufacturers:  Provide one of the following:
	a. Type 609T by Allen-Bradley.
	b. Class 2510 by Square D Co.
	c. Or equal.



	2.04 FUSES
	A. Type:  Dual-element, current-limiting, UL Class RK5, 600 volts, unless otherwise noted or specified.
	B. Interrupting Capacities (UL Listed):  200,000 RMS amperes.
	C. Coordination:
	1. Coordinated for installation in existing and new equipment.
	2. Properly coordinated for size, type and rating as required for equipment and circuits to be protected.

	D. Repair Parts:  One replacement fuse for each and every fuse installed under this Contract.
	E. Manufacturers:  Provide products from one of the following:
	1. Bussman Division, McGraw Edison Company.
	2. Gould Inc., Circuit Protection Division.
	3. Or equal.


	3.01 MOUNTING
	A. Safety switches shall be mounted on structural frame with minimum of four points of attachment using stainless or galvanized steel hardware.
	B. Install one spare set of fuses inside fused switch enclosure attached to side.
	C. In non-hazardous locations, install wiring devices in outlet or device boxes.
	D. Mount wall switches four feet, zero inches above finished floor unless otherwise noted.


	16170
	1.01 DESCRIPTION
	A. Power system grounding.
	B. Electrical equipment and raceway grounding and bonding.

	1.02 SYSTEM DESCRIPTION
	A. Ground the electrical service system neutral at service entrance equipment to grounding electrode.
	B. Provide communications system grounding conductor at point of service entrance and  connect to grounding electrode.
	C. Bond together system neutrals, service equipment enclosures, exposed non-current carrying metal parts of electrical equipment, metal raceway systems, grounding conductor in raceways and cables, receptacle ground and connectors.

	2.01 MATERIALS
	A. Ground Rods:  Copper-encased steel, 3/4-inch diameter, minimum length 10 feet.
	B. Ground Electrode Conductor:  Size as noted on drawings with THWN insulation.
	C. Exothermic welds shall be as scheduled on the drawings.

	3.01 INSTALLATION
	A. Provide a separate, insulated equipment grounding conductor in branch circuits.  Terminate each end on a grounding lug, bus or bushing.
	B. Connect grounding electrode conductors to ground electrode by exothermic weld using cable to rod connection.
	C. Grounding Electrode:  Use driven ground rod as shown on plans.

	3.02 FIELD QUALITY CONTROL
	A. Inspect grounding and bonding system conductors and connections for tightness and proper installation.


	16180
	1.01 DESCRIPTION
	A. Make all final electrical connections to all equipment shown on drawings or required for a complete and operable system.
	B. All final electrical connections shall be made in strict compliance with NPFA-70 National Electrical Code Latest Edition.

	1.02 RELATED SECTIONS
	A. Section 16010, General Requirements.
	B. Section 16020, Codes and Standards.
	C. Section 16111, Conduit and Fittings.
	D. Section 16120, Wire and Cable.
	E. Section 16130, Boxes.
	F. Section 16170, Grounding and Bonding Systems.

	1.03 PROJECT RECORD DOCUMENTS
	3.01 INSTRUCTIONS
	A. Shall be installed in conduit where and as shown on the drawings and in accordance with drawings and specifications.
	B.  Power connections shall be as follows:
	1. Run branch circuits as indicated on the drawings and make hardwired connections to all devices.



	16190
	1.01 DESCRIPTION
	A. Conduit and equipment supports.
	B. Fastening hardware.
	C. Related Work
	1. Refer to Section 03300.

	1.02 COORDINATION
	1.03 QUALITY ASSURANCE
	2.01 MATERIAL
	A. Support Channel
	1. Galvanized in non-corrosive areas
	2. Aluminum in corrosive areas.
	B. Hardware:  Corrosion-resistant.

	3.01 INSTALLATION
	A. Fasten hanger rods, conduit clamps and outlet and junction boxes to structure using stainless steel screws and galvanized bolts, nuts and Bellville washers.  Do not use spring steel clips and clamps.
	B. Do not fasten supports to conduit.
	C. Fabricate supports from steel angle and steel channel, rigidly welded or bolted to present a neat appearance.  Use hexagon head bolts with Bellville washers under all nuts.
	D. Furnish and install additional steel framing as required to span between ceiling girts for support of lighting fixtures, electric heaters, etc.


	16195
	1.01 DESCRIPTION
	A. Nameplates.
	B. Wire and cable markers.

	1.02 RELATED WORK
	1.03 SUBMITTALS
	A. Submit shop drawings under provisions of Sections 16010 and 01340.
	B. Include schedule for nameplates.

	2.01 MATERIALS
	A. Nameplates:  Engraved three-layer laminated plastic, white letters on a black background.
	B. Wire and Cable Markers:  Cloth markers, split sleeve or tubing type.

	3.01 INSTALLATION
	A. Degrease and clean surfaces to receive nameplates.
	B. Install nameplates parallel to equipment lines.
	C. Secure nameplates to equipment fronts and panels using stainless steel screws.

	3.02 WIRE IDENTIFICATION

	16501
	1.01 Description
	1.02 Related Sections
	A. Section 16010, General Requirements.
	B. Section 16510, Interior and Exterior Lighting System.

	1.03 Submittals
	A. Submit under provisions of Section 01340.
	B. Submit manufacturer's data sheets showing manufacturer, wattage, type, lumens and general characteristics of each type lamp.

	2.01 Drivers For LED Fixtures
	A. Electronic Driver for LED Fixtures:  Comply with UL 1310 Class 2 requirements for dry and damp locations.  Include the following features unless otherwise indicated:
	1. Rated for 50,000 hours of life, unless otherwise noted.
	2. Sound Rating: Class A.
	3. Total Harmonic Distortion Rating: 15 percent or less.
	4. Current Crest Factor: 1.5 or less.
	5. 0-10V Dimming Standard (Step Dimming does not qualify)

	2.02 LED Fixtures
	A. Except as otherwise indicated, provide LED luminaires, of types and sizes indicated on fixture schedules.
	B. Include the following features unless otherwise indicated:
	1. Each Luminaire shall consist of an assembly that utilizes LEDs as the light source.  In addition, a complete luminaire shall consist of a housing, LED array, and electronic driver (power supply).
	2. Each luminaire shall be rated for a minimum operational life of 50,000 hours utilizing a minimum ambient temperature of (25 C).
	3. Light Emitting Diodes tested under LM-80 Standards for a minimum of 12,000 hours.
	4. Color Rendering Index (CRI) of 82 at a minimum.
	5. Color temperature 3500 K, unless otherwise indicated.
	6. Rated lumen maintenance at 70% lumen output for 50,000 hours, unless otherwise indicated.
	7. Fixture efficacy of 60 Lumens/Watt, minimum.
	8. 5 year luminaire warranty, minimum.
	9. Photometry must comply with IESNA LM-79.
	10. The individual LEDs shall be constructed such that a catastrophic loss of the failure of one LED will not result in the loss of the entire luminaire.
	11. Luminaire shall be constructed such that LED modules may be replaced or repaired without the replacement of the whole fixture.

	C. Technical Requirements
	1. Luminaire shall have a minimum efficacy of 60 lumens per watt.  The luminaire shall not consume power in the off state.

	D. Thermal Management
	3.01 INSTALLATION
	A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each fixture.
	B. Comply with NFPA 70 for minimum fixture supports.
	C. Suspended Lighting Fixture Support:
	1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging.
	2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
	3. Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.




	16503
	1.01 Description
	1.02 Related Sections
	A. Section 16010, General Requirements.
	B. Section 16170, Grounding and Bonding Systems.
	C. Section 16501, Lamps.

	1.03 Submittals
	A. Submit under provisions of Section 01340.
	B. Submit shop drawings showing dimensional data, wind load, size, painting process, anchor bolts, etc.

	2.01 Poles
	A. Poles shall be as indicated on Drawings.
	B. Color:  Color shall be white baked enamel factory painted.
	C. Construction: Provide handhole 18 inches up from base with cover and ground lug.
	D. Anchor Bolts:  Anchor bolts shall be galvanized 1" x 33" x 4" to fit bolt diameter circle of 14 1/2 inches with 3 7/8-inch bolt projection.  Bolts shall be complete with (8) nuts, (8) flat washers and presswood template.
	E. Wind Loading:  Poles and fixtures shall withstand steady winds up to 110 MPH with 1.14 gust factor.
	2.02 Luminaire
	A. Listing:  Fixture shall be listed and labeled by Underwriters Laboratories, Inc.
	B. Housing:  Housing shall be fabricated from a one-piece extruded aluminum side panel with mitered corners that are internally welded and sealed for weather-tightness.  A press-formed aluminum top cover shall interlock with the housing and have a con...
	C. Finish:  Fixture and arm shall be factory finish in dark bronze.
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