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INVITATION FOR BID 
The Land Clearance for Redevelopment Authority of the City of St. Louis ("Authority") will receive sealed bids 
for Washington Avenue Streetscape Improvements for Phase 3 – Seventh Street to Memorial Drive, Federal 
Project Number STP-5402 (709). 

SEPARATE CONTRACT - LIGHTED BOLLARDS AND SIDEWALK IMPROVEMENTS - REQUIRED COMBINATION 

All bids are to be submitted pursuant to the terms and conditions in this Invitation, the Notice to Contractors, and all 
other material contained or incorporated by reference in these Bid Documents. 

The project, in general, consists of a qualified general contractor licensed by the City of St. Louis (“City”) providing all 
construction services to the Authority for the work contemplated herein to include furnishing all materials, equipment, 
tools and labor and executing all work necessary for the Improvements between Seventh Street and Memorial Drive in 
strict accordance with all requirements of these specifications and the drawings made a part thereof. Project work 
includes, but is not limited to, removal of improvements, grading, curbs, street lighting and landscaping, traffic control, 
storm drainage, concrete sidewalks and coordinating utility relocations. The base bid encompasses Seventh Street to 
Memorial Drive along Washington Avenue. 

Potential Bidders may obtain from Cross Rhodes Reprographics, 1712 Macklind Avenue, St. Louis, MO 63110 
Bid Documents for $100 per printed set, paid by cash, check made payable to Cross Rhodes Reprographics, 
and all major credit cards, or electronically from www.x-rhodes.com for $50 per PDF set, amounts which are 
non-refundable. 

The Bidders are expected to familiarize themselves with the Project site prior to submission of bids. 

Bids will be received by the Authority at 1520 Market Street, Suite 2000, St. Louis, Missouri 63103, Attention: 
Ms. Aminah Wright, until 3:00 P.M. (prevailing local time) on Monday, August 31, 2015. All bids shall be 
publicly opened at 3:10 PM the same day in the Authority’s Board Room. 

A pre-bid conference meeting will be held on Monday, August 17, 2015 starting at 3:00 PM in the St. Louis 
Development Corporation Board Room, 1520 Market Street, (2nd floor). 

The time for completion for the Washington Avenue Streetscape Improvements Project (Phase 3 – Seventh Street to 
Memorial Drive) is three hundred and sixty-five (365) calendar days from date of Notice to Proceed. 

Liquidated damages are one thousand one hundred dollars ($1100) per calendar day. 

A Certified Check or bank draft, payable to the Authority, or a satisfactory Bid Bond, executed by the Bidder and an 
acceptable Surety, in an amount equal to five (5) percent of the bid, shall be submitted with each bid. The bid security 
of the three apparent low Bidders shall be held for a period of at least thirty (30) calendar days, or until the Contract is 
awarded to the successful Bidder. The bid security of all other unsuccessful Bidders shall be returned to the Bidders 
within fifteen (15) calendar days after the opening of the bids. 

The project will be awarded to the lowest, responsive, responsible bidder within the Authority’s award budget. 

The prime contractor selected for this project must perform with its own organization, contract work 
amounting to not less than 30% of the total original contract price. 

The Authority hereby notifies all bidders that it will affirmatively ensure that in any contract entered into pursuant to this 
advertisement, businesses owned and controlled by socially and economically disadvantaged individuals will be 
afforded full opportunity to submit bids in response to this invitation and will not be discriminated against on the 
grounds of race, color, religion, creed, sex, ancestry or national origin in consideration for an award. 

Attention is called to the fact that no less than the minimum wages and salaries, as set forth in the Bid Documents, 
must be paid on this Project. Participating contractors shall also insure that employees and applicants for employment 
are not discriminated against because of their race, sex, marital status, color, age, religion, sexual orientation, familial 
status, disability, national origin or ancestry. 
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The Disadvantaged Business Enterprise (DBE) goal for this letting is “Maximum Utilization of DBE firms” as listed in 
the MoDOT DBE directory. Maximum Utilization is deemed to have been met when any subcontracting or supplies 
equal a minimum of 13% DBE, of the total contract amount. Participating contractors must submit reports to the 
Authority, on forms approved by the Authority, which demonstrate contractors’ good faith efforts to achieve said goals. 

The Authority reserves the right to reject any and all bids, and the right to waive any informalities in the bidding. No bid 
shall be withdrawn for a period of ninety (90) calendar days subsequent to the opening of bids without the express 
written consent of the Authority. 

The prime contractor must have a fully responsive contractor questionnaire on file with the Missouri Highways 
and Transportation Commission at least 7 days prior to the bid opening date in order for MoDOT to concur with 
the award of this project. This procedure is outlined in Section 102.2 of the Missouri Standard Specifications for 
Highway Construction – April 01, 2015. For more information regarding MoDOT’s approved contractor listing, please 
contact MoDOT at (573) 751-8305. 
 


	NOTICE TO CONTRACTORS
	(1) PROPOSED WORK: The proposed work, hereinafter called the work, includes the rehabilitation of Washington Avenue Streetscape between Seventh Street and Memorial Drive. To the extent the project budget will allow, work within Seventh Street and Memo...
	(2) COMPLIANCE WITH CONTRACT PROVISIONS: The bidder, having examined and being familiar with the local conditions affecting the work, and with the contract, contract documents, including the Missouri Highways and Transportation Commission's "2011 Miss...
	(3) PERIOD OF PERFORMANCE: If the bid is accepted, the bidder agrees that work shall be diligently prosecuted at such rate and in such manner as, in the judgment of the engineer, is necessary for the completion of the work within the time specified as...
	(4) LIQUIDATED DAMAGES: The bidder agrees that, should the bidder fail to complete the work in the time specified or such additional time as may be allowed by the engineer under the contract, the amount of liquidated damages to be recovered in accorda...
	(5) BIDS AND BID FORMS: Bid Documents include a complete bound set of Bid and Forms for the convenience of Bidders and are not to be detached, filled out, or executed. Separate unbound copies of Bid Forms are furnished for use in bid submission. Alter...
	(6) INTERPRETATIONS: No oral interpretation will be made to any Bidder as to the meaning of the Bid Documents or any part thereof. Every request for interpretation shall be made in writing to the Land Clearance for Redevelopment Authority, City of St....
	(7) PRE-BID CONFERENCE: A pre-bid conference will be conducted at 10:00 A.M. on August 17, 2015, in the offices of the Authority on the 2nd floor, 1520 Market Street, Suite 2000.
	(8) BID GUARANTY: The bidder shall submit a Bid Guaranty which shall equal five (5) percent of the amount of the Bid and which shall otherwise meet the requirements of Section 102 of the Missouri Standard Specifications for Highway Construction. The p...
	(9) CERTIFICATIONS FOR FEDERAL JOBS: By signing and submitting this bid, the bidder makes the certifications appearing in Sec. 102.18.1 (regarding affirmative action and equal opportunity), Sec. 102.18.2 (regarding disbarment, eligibility, indictments...
	(10) ANTIDISCRIMINATION: The Contracting Authority hereby notifies all bidders that it will affirmatively insure that in any contract entered into pursuant to this advertisement, businesses owned and controlled by socially and economically disadvantag...
	(11) FEDERAL AND STATE INSPECTION: The Federal Government is participating in the cost of construction of this project. All applicable Federal laws, and the regulations made pursuant to such laws, shall be observed by the contractor, and the work will...
	(12) PREVAILING WAGE (FEDERAL AND STATE): This contract requires payment of the prevailing hourly rate of wages for each craft or type of work required to execute the contract as determined by the Missouri Department of Labor and Industrial Relations,...
	(13) WORKER ELIGIBILITY REQUIREMENTS: Execution of the construction contract for this project is dependent upon the awarded bidder providing an Affidavit of Compliance AND E-Verify Memorandum-of-Understanding (MOU) between the bidder and Department of...
	(14) OSHA TEN HOUR TRAINING REQUIREMENTS: Missouri Law, 292.675 RSMO, requires any awarded contractor and its subcontractor(s) to provide a ten-hour Occupational Safety and Health Administration (OSHA) Construction Safety Program (or a similar program...
	(15) BUY AMERICA REQUIREMENTS: Construction contracts shall assure compliance with Section 165 of the Surface Transportation Assistance Act of 1982, Section 337 of the Surface Transportation and Uniform Relocation Assistance Act of 1987, and 23 CFR 63...
	(16) TRAINEES: By submitting this bid, the bidder certifies that the bidder is familiar with the Training Provision in the Missouri Highways and Transportation Commission’s “General Provisions and Supplement Specifications” which are available on the ...
	(17) SUBCONTRACTOR DISCLOSURE: Requirements contained within Sec 108.1 of the Missouri Standard Specification for Highway Construction state that second-tier subcontracting will not be permitted on the project.
	(19) MATERIALS INSPECTIONS: All technicians who perform, or are required by the FHWA to witness, such sampling and testing shall be deemed as qualified by virtue of successfully completing the requirements of EPG 106.18 Technician Certification Progra...
	(20) PRIME CONTRACTOR REQUIREMENTS: The limitation in Sec 108.1.1 of the Missouri Standard Specifications for Highway Construction that "the contractor's organization shall perform work amounting to not less than 40 percent of the total contract cost"...
	(21) BIDDER QUALIFICATIONS: For the undersigned’s Bid Proposal to be considered for award of the Contract, the Bidder shall have a fully responsive contractor questionnaire on file with the Missouri Highway and Transportation Commission at least 7 day...
	(22) SALES AND USE TAX EXEMPTION: The LCRA, a tax exempt entity, will furnish a Missouri Project Exemption Certificate as described in Section 144.062 RSMo to the awarded contractor who in turn may use the certificate to purchase materials for a speci...
	(23) DBE PARTICIPATION: By submitting this bid, the bidder certifies that it is familiar with the DBE Program Requirements in this contract and the DBE goal of 13% of total contract amount. The bidder further certifies that it will utilize DBE’s for _...
	(24) ADDENDUM ACKNOWLEDGEMENT:
	(25) SIGNATURE AND IDENTITY OF BIDDER:
	ITEMIZED BID:

	DBE Submittal Forms
	DBE Submittal Forms: This form must be submitted by 4 p.m. three (3) business days after bid opening.
	DBE PROVISIONS DISADVANTAGED BUSINESS ENTERPRISE (DBE) PROGRAM REQUIREMENTS for Local programs
	LCRA GENERAL PROVISIONS

	1. GENERAL
	2. DEFINITIONS
	3. PRE-AWARD REQUIREMENTS
	4. PRE-AWARD CONFERENCE
	5. AWARD REQUIREMENTS
	6. PRE-CONSTRUCTION CONFERENCE
	7. PERFORMANCE AND PAYMENT BOND; EXECUTION OF CONTRACT
	8. COMMUNICATIONS
	9. CONTRACTS
	10. SUBCONTRACTS
	11. RESPONSIBILITIES OF CONTRACTOR
	12. BID DOCUMENTS AND DRAWINGS
	13. PAYMENTS TO CONTRACTOR
	14. TERMINATION, LIQUIDATED DAMAGES, DELAYS, AND SUSPENSIONS
	15. DISPUTES
	16. TECHNICAL SPECIFICATIONS AND DRAWINGS
	17. MATERIALS AND WORKMANSHIP
	18. SAMPLES, CERTIFICATES AND TESTS
	19. PERMITS AND CODES
	20. CARE OF WORK
	21. ACCIDENT PREVENTION
	22. USE OF PREMISES
	23. REMOVAL OF DEBRIS, CLEANING, ETC.
	24. INSPECTION
	25. DEDUCTION FOR UNCORRECTED WORK
	26. INDEMNIFICATION
	27. WARRANTY OF TITLE
	28. SIGNS
	29. LABOR/MANAGEMENT RELATIONS
	30. A.D.A. COMPLIANCE
	31. NOTICE TO PROPERTY OWNERS
	32. PROJECT MEETINGS
	33. REPORTS AND DOCUMENTATION
	34. PROJECT CLOSEOUT
	FEDERAL AID PROVISIONS

	Technical Specifications - Washington Avenue _STP-5402_VOLUME I.pdf
	SECTION 01200 – GENERAL PROVISIONS
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Furnishing and installation of Planting Soil within the Modular Suspended Pavement System (MSPS).

	B. Related Sections:
	1. Section 03320 Modular Suspended Pavement System Cells


	1.3 DEFINITIONS
	A. Clay, silt, sand, and gravel soil particles: Per USDA size designations. It is critical NOT to use testing laboratories that report results in engineering size designations such as the Unified or AASHTO systems.
	B. Existing Site Soil
	1. Existing site soil that is clean, coarse grained fill soil meeting the requirements of the Unified Soil Classification system for soil type GW, GP, GC with less than 40% fines, SW, and SC with less than 40% fines. Soil shall be sufficiently friable...
	2. Existing site soil shall be free of, trash and other debris. It shall be free of stones, stumps, roots, or other similar objects larger than three inches, and shall be free of toxic material injurious to plant growth.

	C. Planting Soil Mix: Soil, of a variety of textures, defined in this section, intended to fill the MSPS Cell frames and other planting spaces to support the growth of trees and other plants. All planting soils within this specification shall be suita...
	D. Screened Soil: Typical of stockpiled soils available direct from a soil supplier. Screening eliminates soil peds, and should be limited in the soil mixing process.
	E. MSPS Cells: Plastic structural cellular system with post, beams and decks designed to be filled with planting soil for tree rooting and/or used for water storage and support vehicle loaded pavements.
	F. Soil Peds: Clumps of soil that naturally aggregate during the soil building process. Creating a soil mix shall be done in a way that maintains the soil peds. Refrain from over-mixing.
	G. Topsoil: Fertile, friable, loamy soil, harvested from natural topsoil sources; free from subsoil, refuse, roots, heavy or stiff clay, stones larger than 1 inch, contaminants, noxious seeds, sticks, brush, litter, and other deleterious substances; s...
	H. Tree: A perennial woody plant with one or several trunks and a distinct crown and intended to become large enough to shade people and or vehicles.

	1.4 SUBMITTALS
	A. Upon 45 days prior to start of installation of items in this section, the Contractor shall provide submittals required in this section to the Engineer for review and approval.
	B. Soil test analysis: Submit soil testing results from an approved soil-testing laboratory for each soil mix for approval.
	1. All testing will be at the expense of the Contractor. The Engineer may request additional planting mix tests on different mix component ratios in order to attain results that more closely meet the mix requirements.
	2. The testing laboratory shall be a member of the Soil Science Society of America's, North American Proficiency Testing Program (NAPT), and have a minimum of five years’ experience with the test protocols of the United States Golf Association - Green...
	3. All testing shall comply with the requirements of the Methods of Soil Analysis Part 1 and 3, published by the Soil Science Society of America.
	4. Soil testing shall be required as defined below:

	a. Physical analysis
	1. USDA particle size analysis shall be provided for gravel, clay, silt, and sand fractions
	2. USDA soil texture
	3. Fines Modulus Index for each sand source
	4. Infiltration/Permeability/Hydraulic Conductivity testing shall be done using ASTM D 2434 or ASTM F1815 at 80% AND 85% compaction at proctor density (ASTM D 698-91).
	a. This is a LABORATORY TEST to determine water flow at specified compaction rates.
	b. Laboratories that provide this testing include:
	1. Hummel Soil Labs 35 King Street, PO Box 606 Trumansburg, NY, 14886 (607) 387-5694 www.turfdoctor.com
	2. Turf Diagnostics & Design 613 E. 1st Street Linwood, KS, 66052 (913) 723-3700 www.turfdiag.com
	b. Chemical analysis. Note that nutrient levels and chemical analysis shall include recommendations from the testing laboratory for ranges of each element appropriate for the types of plants to be grown in the soil mix.
	1. Nutrient levels by parts per million including phosphorus, potassium, calcium, magnesium, manganese, iron, copper, zinc and calcium
	2. Percent organic content
	3. pH
	4. Soluble salt by electrical conductivity
	5. Cation Exchange Capacity (CEC)
	C. Product Data: For each type of product, submit manufacturer's product literature with technical data sufficient to demonstrate that the product meets the requirements of the specification.
	D. Material Certificates: Submit material certificates for all natural and bulk material indicating that the material meets the requirements of the specification.
	E. Samples for Verification: one gallon minimum per soil component or soil mix. Label samples to indicate product, source location, specification number, characteristics, and locations in the Work. Samples will be reviewed for appearance only. Complia...
	1. Planting mix samples shall be labeled as to the percentage of each component.


	1.5 SOIL INSTALLATION MOCK UP AND COMPACTION EVALUATION
	A. Prior to the installation of planting soil within the MSPS Cells, construct a mockup of the complete installation at the site. The installation of the mock up shall be in the presence of the Engineer.
	B. The Cell mock up shall be as outlined in Section 03320 Modular Suspended System.

	1.6 SCHEDULING
	A. General: Prior to the start of Work, prepare a detailed schedule of the work for coordination with other trades.
	B. Schedule all utility installations prior to beginning work in this section.
	C. Where possible, schedule the installation of planting soil within the MSPS Cells immediately after the installation of the MSPS Cell frames. Protect installed MSPS Cells from damage in the event that work must occur over or adjacent to the complete...

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: Soil within the MSPS Cells shall be installed by the same contractor who is installing the MSPS cells. See Specification Section 03320 MSPS Cells for installer qualifications.

	1.8 PERMITS AND CODE COMPLIANCE
	A. Comply with applicable requirements of the laws, codes, ordinances and regulations of Federal, State and Municipal authorities having jurisdiction. Obtain necessary permits/approvals from all such authorities.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. When warranties are required, verify with Owner's counsel that special warranties stated in this article are not less than remedies available to Owner under prevailing local laws.
	B. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws, if applicable. Protect materials from d...
	C. Bulk Materials: Do not deliver or place backfill, soils and soil amendments in frozen, wet, or muddy conditions.
	1. Bulk materials shall be stored and staged in a location approved by the Engineer or as indicated on the plans and in a manner that prevents damage to the site or the stored materials.
	2. Provide protection including tarps, plastic and or matting between all bulk materials and any finished surfaces sufficient to protect the finish material.

	D. Provide erosion-control measures to prevent erosion or displacement of bulk materials and discharge of soil-bearing water runoff or airborne dust to adjacent properties, water conveyance systems, and walkways. Provide additional sediment control to...
	E. Protect MSPS Cells from damage during installation of planting soil.

	1.10 PROJECT CONDITIONS
	A. During the installation of Planting Soil within the MSPS cells comply with all project conditions in Specification Section 03320 MSPS Cells
	B. Weather Limitations: Do not proceed with work when subgrade, soils and planting soils are in a wet, muddy or frozen condition.

	1.11 PROJECT WORK
	A. Coordinate installation with all other work that may impact the completion of the MSPS Cell installation.

	1.12 PRECONSTRUCTION MEETING
	A. Prior to the start of the installation of Planting Soil within the MSPS Cells, meet at the site with the Engineer, general contractor and the MSPS Cell installer to review installation layout, procedures, means and methods.
	A. Coarse sand, ASTM C-33 Fine Aggregate, with a Fines Modulus Index of 2.8 and 3.2.
	1. Sands shall be clean, sharp, natural sands free of limestone, shale and slate particles.
	2. Sand pH shall be lower than 7.0
	3. Provide the following particle size distribution:
	Sieve size % Passing


	B. Submittals shall be completed per Section 1.04 and shall be interpreted by project Engineer based on plant material specified and testing recommendations.
	A. Compost shall meet the requirements of the US Composting Council “Engineered/Design Specifications for Compost Use”, section “Compost as a Landscape Backfill Mix Component”, with the following additional requirements:
	1. Compost feedstock shall be yard waste trimmings and/or source-separated municipal solid waste to produce fungi-dominated compost. Compost shall not be derived from biosolids or industrial residuals.

	B. Compost testing and analysis: Compost analysis shall be provided by the Compost supplier. Before delivery of the Compost, the supplier must provide the following documentation:
	C. Submittals shall be completed per Section 1.4 and shall be interpreted by project Engineer based on plant material specified and testing recommendations.
	A. Topsoil texture shall be a naturally produced soil of loam, sandy loam to sandy clay loam, within the following parameters, and suitable for the germination of seeds and the support of vegetative growth.
	B. Physical Parameters
	C. Physical Parameters
	D. Submittals shall be completed per Section 1.04 and shall be interpreted by project Engineer based on plant material specified and testing recommendations.
	A. Local soil types and conditions may require supplemental nutrients. If noted by the soil testing facility, add slow-release, organic fertilizer based on plant requirements.
	1. Fertilizers should NOT be added in Bioretention applications.
	2. Submittals shall be completed per Section 1.4 and shall be interpreted by project Engineer based on plant material specified and testing recommendations.

	A. This soil is a mix of coarse sand, topsoil and compost to achieve the following parameters:
	B. Physical Parameters
	C. Physical Parameters
	D. Do not screen or over mix to maintain soil peds. Soil peds or clumps up to 4 inches in diameter are acceptable in the soil mix.
	E. Fertilizers, where indicated by soil test and approved by project Engineer, shall be added during soil mixing.
	F. Once mixing is complete, cover stock piles with tarps or heavy plastic to protect soil from drying, saturation and erosion.
	G. Submittals shall be completed per Section 1.4 and shall be interpreted by project Engineer based on plant material specified and testing recommendations.
	2.6 SCREENED SOIL MIX
	A. This soil is a mix of sand, silt, and clay to achieve the following parameters:
	B. Physical Parameters
	C. Chemical Parameters
	D. Once mixing is complete, cover stock piles with tarps or heavy plastic to protect soil from drying, saturation and erosion.
	E. Submittals shall be completed per Section 1.4 and shall be interpreted by project Engineer based on plant material specified and testing recommendations.
	END OF SECTION 02954

	1.2 SUMMARY
	1. Furnishing and installing Modular Suspended Pavement System (MSPS), including, but not limited to: MSPS Cells, pins, geotextile, geogrid, aggregate, sub base material, backfill, root barrier, mulch, and planting soil.
	1. Section 02954 Planting Soil for MSPS Cells
	2. Section 02952 Plants

	1.3 DEFINITIONS
	1.4 SUBMITTALS
	2. For bulk materials, including soils and aggregates, include analysis of the materials by a recognized laboratory that demonstrates that the material meets the specification requirements.
	3. MSPS Cell manufacturer's letter of review and approval of the project, plans, details and specifications for compliance with product installation requirements.
	1. Prior to the installation of MSPS Cells, construct a mockup of the complete installation at the site. The installation of the mock up shall be in the presence of the Civil Engineer.
	2. The mock up shall be a minimum of 100 square feet in area and include the complete MSPS Cell system installation with sub base, aggregate sub base, drainage installation, MSPS Cell decks, posts, and bases, base course aggregate, geotextile, geogrid...
	3. The mock up area may remain as part of the installed work at the end of the project provided that it remains in good condition and meets all the conditions of the specifications.

	1.5 SEQUENCING AND SCHEDULING
	1.6 QUALITY ASSURANCE
	1. Submit list of completed projects of similar scope and scale to the Owner, demonstrating capabilities and experience.
	2. The Installer and the Field Supervisor shall have a minimum of five years successful experience with construction of similar scope in dense urban areas.
	3. Installer's Field Supervision: Installer is required to maintain an experienced full-time supervisor on project site when work is in progress. This person shall be identified during the pre-installation conference, with appropriate contact informat...

	1.7 LAYOUT AND ELEVATION CONTROL
	1.8 PERMITS AND CODE COMPLIANCE
	1.9 DELIVERY, STORAGE, AND HANDLING
	1. Storage should occur on smooth surfaces, free from dirt, mud and debris.
	2. Store under tarp to protect from sunlight when time from delivery to installation exceeds one week.
	3. Handling is to be performed with equipment appropriate to the size (height) of Cells and site conditions, and may include, hand, handcart, forklifts, extension lifts, or small cranes, with care given to minimize damage to MSPS Cell bases, posts, de...

	1.10 PROJECT CONDITIONS
	1. Carefully examine the civil, record, and survey drawings to become familiar with the existing underground conditions before digging. Verify the location of all aboveground and underground utility lines, infrastructure, other improvements, and exist...
	2. In the event of conflict between existing and new improvements notify the Engineer in writing and obtain written confirmation of any changes to the work prior to proceeding.
	3. When new or previously existing utility lines are encountered during the course of excavation, notify the Engineer in writing and make recommendations as to remedial action. Proceed with work in that area only upon approval of appropriate remedial ...

	1.11 PROTECTION
	1.12 PROJECT WORK
	1.13 PRECONSTRUCTION MEETING
	PART 2 – PRODUCTS
	2.1 MSPS CELL
	1.1. 2x MSPS Cell System.
	a. Components include: (1) base, (6) 30.9” (784mm) legs, and (1) deck.
	b. Assembled dimensions of a single 2x MSPS Cell 2 Module: 47.2 " (1200 mm) length x 23.6" (600 mm) width x 30.9" (784 mm) height.

	2.2 PINS
	2.3 GEOGRID
	2.4 GEOTEXTILE
	1. Grab tensile strength: 200 lbs. (900 N) minimum (ASTM D 4632 test method)
	2. Elongation: 50% minimum (ASTM D 4632 test method)
	3. Trapezoid tear strength: 80 lbs. (350 N) minimum (ASTM D 4533 test method)
	4. Mullen burst strength: 350 psi (2400 kPa) minimum (ASTM D 3786 test method)
	5. Puncture strength: 110 lbs. (490 N) minimum (ASTM D 4833 test method)
	6. CBR puncture strength: 500 lbs. (2225 N) minimum (ASTM D 6241 test method)
	7. Apparent opening size: 80 sieve (0.18mm) maximum (ASTM D 4751 test method)
	8. Flow rate: 90 gal/min/ft2 (3870 l/min/m2) minimum (ASTM D 4491 test method)
	9. UV Resistance (at 500 hours): 70% strength retained
	B. Products meeting this specification:
	1. ADS Geosynthetics 0801T as manufactured by ADS Geosynthetics, http://www.ads-pipe.com
	2. Mirafi 180 N as manufactured by Ten Cate Nicolon, Norcross, GA, http://www.tencate.com
	a. In Canada, distributed by Geosynthetic Systems and Armtec (as Armtec 250)
	3. Geotex 801 as manufactured by Propex Geosynthetics, Chattanooga, TN, http://www.geotextile.com
	a. In Canada, distributed by Nilex (as Nilex 4553)

	2.5 AGGREGATE SUB BASE (BELOW CELL BASE)
	1. ASTM D1241-07, Type 1, Gradation B Standard Specification for Materials for Soil-Aggregate Sub base, Base, and Surface Courses.
	a. Type I mixtures shall consist of stone, gravel, or slag with natural or crushed sand and fine mineral particles passing a No. 200 sieve.

	2. Local Department of Transportation virgin aggregate that most closely meets the gradation of ASTM D1241-07.
	3. Ontario Provincial Standard Specification (OPSS) 1010 Granular A.

	2.6 AGGREGATE BASE COURSE (ABOVE CELL DECK)
	2.7 AGGREGATE BASE COURSE FOR POROUS PAVEMENT (ABOVE CELL DECK)
	1. American Society for Testing and Materials (ASTM) D 448, No. 57

	2.8 SETTING BED FOR UNIT PAVERS (ABOVE CELL DECK)
	1. American Society for Testing and Materials (ASTM) D 448, No. 8

	1.10 BACKFILL MATERIAL (ADJACENT TO MSPS CELLS):
	1.11 PLANTING SOIL: (See Specification Section 02950 - Planting Soil for MSPS Cells)
	1.12 ROOT BARRIER
	PART 3 – PRODUCTS
	3.1 LAYOUT APPROVAL
	3.2 EXCAVATION
	3.3 SUBGRADE COMPACTION
	3.4 INSTALLATION OF GEOTEXTILE OVER SUBGRADE
	3.5 INSTALLATION OF AGGREGATE SUB BASE BELOW MSPS CELL BASE
	3.6 INSTALLATION OF MSPS CELLS, DRAIN LINES, PLANTING SOIL, GEOGRID, AND BACKFILL
	3.7 MSPS CELL DECK INSTALLATION
	3.8 FINAL COMPACTION AND PLACEMENT OF BACKFILL
	3.9 INSTALLATION OF GEOTEXTILE AND AGGREGATE BASE COURSE OVER THE DECK
	3.10 INSTALLATION OF PAVING ABOVE THE MSPS CELL SYSTEM
	3.11 INSTALLATION OF ROOT BARRIERS
	3.12 INSTALLATION OF PLANTING SOIL WITHIN THE TREE PLANTING AREA
	3.13 REPAIR OF CUT GEOTEXTILE
	3.14 PROTECTION
	3.15 CLEAN UP

	PART 1 - GENERAL
	PART 2 - PRODUCTS
	PART 3 - EXECUTION
	PART 1 -  GENERAL
	1.1 WORK INCLUDED
	A. Division 16, ELECTRICAL, covers the work necessary for the complete electrical system. Furnish materials, labor, and equipment in accordance with these Specifications and the accompanying Drawings.
	B. This Section covers general requirements applying to all sections in Division 16, ELECTRICAL.

	1.2 WORK INCLUDED IN DIVISION 16, ELECTRICAL
	A. Section 16010 ELECTRICAL GENERAL PROVISIONS
	B. Section 16050 BASIC MATERIALS AND METHODS
	C. Section 16110 RACEWAYS
	D. Section 16120 WIRES AND CABLES
	E. Section 16135 CABINETS, BOXES, FITTINGS
	F. Section 16142 ELECTRICAL CONNECTIONS FOR EQUIPMENT
	G. Section 16195 ELECTRICAL IDENTIFICATION
	H. Section 16452 GROUNDING
	I. Section 16470 LOAD CENTERS
	J. Section 16530 ROADWAY AND PEDESTRIAN LIGHTING

	1.3 INSPECTION OF THE SITE AND EXISTING CONDITIONS
	A. The electrical drawings were developed from past record drawings and information supplied by the Owner and local Utilities. Verify all scaled dimensions prior to submitting bids.
	B. Before submitting a bid, visit the job site and determine the conditions at the site and at all existing structures in order to become familiar with all the existing conditions, electrical systems, and other underground utilities which will affect ...
	C. Carry out any work involving the shutdown of the existing services to the existing street lighting system at such time as to provide the least amount of inconvenience to the Owner and surrounding businesses. Care should be taken to minimize the blo...
	D. Temporary lighting levels and maintenance shall be by the City of St. Louis. Contact City of St. Louis Traffic Lighting Division at (314) 647-3111.
	E. Before beginning work in each area of work confer with the Engineer to verify the locations of existing underground utilities. Protect all existing underground utilities during construction. Pay for all required repairs without increase in Contract...

	1.4 RESPONSIBILITY
	A. The Contractor shall be responsible for:
	1. Complete systems in accordance with the intent of these Contract Documents.
	2. Coordinating the details of facility equipment and construction with all Specification Divisions which affect the work under Division 16, ELECTRICAL.
	3. Furnishing and installing all incidental items not actually shown or specified, but which constitute good practice to provide complete functional systems.


	1.5 INTENT OF DRAWINGS
	A. Electrical plan drawings show only general locations of equipment, devices, and raceways unless specifically dimensioned. The Contractor shall be responsible for proper routing of raceways subject to the approval of the Engineer. The exact location...

	1.6 DEPARTURE FROM CONTRACT DOCUMENTS:
	A. Submit to the Engineer in writing details of any necessary departure from these Contract Documents and the reason the departure is required. Submit the request for departure to the Engineer within 60 days of award of Contract or as soon as practica...
	B. Make no departures without written approval of the Engineer.

	1.7 SUBSTITUTION OF MATERIALS AND EQUIPMENT
	A. Where manufacturers' names and catalog numbers are indicated in the Contract Documents it is intended to indicate the type and quality of equipment or materials desired. Unless substitution is specifically forbidden, proposed alternatives may be su...
	B. When substitutions are submitted for approval the Engineer and/or Owner may require prototypes or samples of the substitution for engineers' approval. In the case of the luminaries and poles, prototypes will be required.

	1.8 SUBMITTALS
	A. Provide complete manufacturers' descriptive information and shop drawings for all equipment, material, and devices furnished under Division 16, ELECTRICAL, including certified outline drawings and arrangement drawings as required by these specifica...
	B. Provide certified shop drawings, literature, and requested prototypes/samples showing items proposed for use, size, dimensions, special features required, rough-in etc. required by the Engineer for complete review, approval and use during construct...
	C. Check submittals for completeness, correctness, proper number of copies, adequate information, proper item identification, and compliance with contract documents before submitting to the Engineer for approval. Indicate the submittals have been chec...
	D. Review of submittal information by the Engineer shall not relieve the Contractor from responsibility for deviations from Drawings and Specifications, without written approval from the Engineer stating the specific deviation. Review of the submittal...
	E. Make submittals per Division 1, GENERAL REQUIREMENTS and the following:
	1. Within 30 days of award of the contract submit preliminary general arrangement drawings, outline dimensions, weights, and descriptive literature for all major equipment and devices furnished under Division 16, ELECTRICAL, as listed below but not li...
	a. Luminaires
	b. Pole
	c. Load Center
	d. Circuit Breakers
	e. Control equipment
	f. Lighted Bollard Fixtures
	g. Exterior Outlet Boxes with mounting hardware

	2. Within 60 days submit certified drawings of general arrangements, outline dimensions and, weights for all major equipment as follows:
	a. All items submitted for preliminary information in 1 above.
	b. Submit prototypes of the luminaires and poles as required in Section 16530 ROADWAY AREA LIGHTING AND ACCESSORIES of this Specification.




	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Unless otherwise indicated, provide all first-quality, new materials and equipment, free from any defects, in first-class condition, and suitable for the space provided. Provide materials and equipment listed by UL wherever standards have been esta...
	B. Where two or more units of the same class of material or equipment are required, provide products of a single manufacturer.

	2.2 STANDARD PRODUCTS
	A. Unless otherwise indicated, provide materials and equipment which are the standard products of manufacturers regularly engaged in the production of such materials and equipment. Provide the manufacturers' latest standard design that conforms to the...

	2.3 OUTDOOR EQUIPMENT
	A. Provide equipment and devices to be installed outdoors or in unheated enclosures capable of continuous operation within an ambient temperature range of -40 F to +100  F.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Install materials and equipment in a good workmanship manner utilizing craftsmen skilled in the particular trade. Provide work which has a neat and finished appearance.
	B. Carry out work in accordance with NECA Standard of Installation unless otherwise specified.
	C. Coordinate electrical work with Engineer and work of other trades to avoid conflicts, errors, delays, and unnecessary interference with operation of the City and surrounding businesses during construction.
	D. Check the approximate locations of light fixtures, electrical outlets, equipment, and other electrical system components shown on drawings for conflicts with openings, structural members, and components of other systems and equipment having fixed l...

	3.2 PROTECTION DURING CONSTRUCTION
	A. Throughout this Contract, provide protection for materials and equipment against loss or damage in accordance with provisions elsewhere in these Contract Documents while following manufacturers' recommendations for storage. Protect everything from ...
	B Following installation, protect materials and equipment from corrosion, physical damage, and the effects of moisture on insulation. Cap conduit runs during construction with manufactured seals. Keep openings in boxes or equipment closed during const...

	3.3 MATERIAL AND EQUIPMENT INSTALLATION
	A. Follow manufacturers' installation instructions explicitly, unless otherwise indicated. Wherever any conflict arises between the manufacturers' instructions, codes and regulations, and these Contract Documents, follow Engineer's decision. Keep copy...
	B. Use appropriate conduit and conductor entry fittings with enclosures with maintain the specified enclosure environmental capability after proper installation.

	3.4 LOAD BALANCE
	A. The drawings and specifications indicate circuiting to electrical loads and distribution equipment. Balance electrical loads between phases as nearly as possible on switchboards, panelboards, motor control centers, etc.

	3.5 CLEANING AND TOUCHUP PAINTING
	A. Keep the premises free from accumulation of waste material or rubbish. Upon completion of work, remove all materials, scraps, and debris from premises and from interior and exterior of all devices and equipment. Touch up scratches, scrapes, or chip...

	3.6 IDENTIFICATION SYSTEM
	A. All raceways, insulated conductors, control cables (including individual internal circuits), and terminal junction boxes shall be permanently tagged with numbers as shown on the drawings (substation number and circuit). Tagging shall be applied at ...


	PART 4 -  INSPECTION
	4.1 GENERAL
	A. Allow materials, equipment, and workmanship to be inspected at any time by the Engineer, or his representatives. Correct work, materials, or equipment not in accordance with these Contract Documents or found to be deficient or defective in a manner...


	PART 5 -  STANDARDS, CODES, PERMITS AND REGULATIONS
	5.1 GENERAL
	A. Perform all work; furnish and install all materials and equipment in full accordance with the latest applicable rules, regulations, requirements, and specifications of the following:
	1. Local Laws and Ordinances.
	2. State and Federal Laws.
	3. National Electrical Code (NEC).
	4. State Fire Marshal.
	5. Underwriters' Laboratories (UL).
	6. National Electrical Safety Code (NESC).
	7. American National Standards Institute (ANSI).
	8. National Electrical Manufacturer's Association (NEMA).
	9. National Electrical Contractors Association (NECA) Standard of Installation.
	10. Institute of Electrical and Electronics Engineers (IEEE).
	11. Insulated Cable Engineers Association (ICEA).
	12. Occupational Safety and Health Act (OSHA).
	13. National Electrical Testing Association (NETA).
	14. American Society for Testing and Materials (ASTM).

	B. Conflicts, if any, that may exist between the above items will be resolved at the discretion of the Engineer.
	C. Wherever the requirements of the Specifications or Drawings exceed those of the above items, the requirements of the Specification or Drawings govern. Code compliance is mandatory. Construe nothing in the Contract Documents as permitting work not i...
	D. Obtain all permits and pay all fees required by any governmental agency having jurisdiction over the work. Arrange all inspections required by these agencies. On completion of the work, furnish satisfactory evidence to the Engineer/Owner that the w...


	PART 6 -  OPERATIONS AND MAINTENANCE MANUALS
	6.1 GENERAL
	A. Provide Operations and Maintenance manuals in accordance with provisions of General Conditions, in these Contract Documents. Provide the number of copies specified therein containing:
	1. Operation, maintenance, recommended spare parts, and renewal parts information for all equipment furnished under this section.
	2. Set of complete, final, as-reviewed and accepted information herein required to be submitted for review following Contract award.
	3. As-built electric circuit, equipment, and installation drawings.
	4. Index of all equipment suppliers listing current names, addresses, and telephone numbers of those who should be contacted for service, information, and assistance.
	5. As-built Contract Drawings marked to show all departures from original Drawings, underground cable, conduit, or duct runs dimensioned from established building lines, and all electrical work revisions; prepare by obtaining new, clean sets of Contra...
	6. All field and factory test results.
	7. Information listed under individual specification items.
	8. Use only clean material. File under dividers with heading in accordance with Specification item title.
	9. Submit material to Engineer for review prior to delivery of the final Operations and Maintenance Manuals to Owner. Make additions or changes required by the reviewer.



	PART 7 -  SERVICE CONTINUITY
	7.1 GENERAL
	A. Maintain continuity of electric service to all functioning portions of the existing power systems during hours they are normally in use. Temporary outages will be permitted during cutover work at such times and places as can be prearranged with Eng...


	PART 8 -  TEMPORARY ELECTRIC POWER
	8.1 GENERAL
	A. Provide all temporary wiring, lighting, and construction power as necessary. Existing street lighting levels shall be maintained by the City of St. Louis. Contractor shall coordinate outages with City of St. Louis Traffic Lighting Division (314-647...


	PART 9 -  SALVAGED MATERIAL
	9.1 GENERAL
	A. Unless otherwise indicated, all material required to be removed and salvaged shall become the property of the City, unless otherwise designated by the Owner, and shall be promptly moved to the city storage yard. Coordinate salvage operations with C...


	PART 1 -  GENERAL
	1.1 PROTECT ADJACENT MATERIALS INDICATED TO REMAIN
	A. Install and maintain dust and noise barriers to keep dirt, dust, and noise from being transmitted to adjacent areas. Remove protection and barriers after demolition and/or construction operations are complete.

	1.2 LOCATE, IDENTIFY AND PROTECT EXISTING ELECTRICAL SERVICES
	A. Locate, identify and protect existing electrical services passing through demolition and construction areas serving other areas outside the demo/construction limits. When services must be interrupted, install temporary services for affected areas.
	B. Maintain and protect existing building services within transmit the affected area by selective demolition and construction.

	1.3 PROTECT EXISTING STRUCTURES
	A. Protect existing structures, utilities, sidewalks, pavements, and other facilities from damage by settlement, lateral movement, undermining, washout, and other hazards created by the excavation operations.

	1.4 SITE INFORMATION
	A. Subsurface conditions were investigated during the design of the Project. Reports of these findings are available for information only; data in the reports are not intended as representations of warranties of accuracy of continuity of conditions. T...

	1.5 EXISTING UTILITIES
	A. Locate existing underground utilities in excavation areas. If utilities are indicated to remain, support and protect services during excavation operations.
	B. Remove existing underground utilities indicated to be removed.
	C. When uncharted or incorrectly charted utilities are discovered contact the utility immediately for instructions.
	D. Provide temporary utility services to affected areas. Provide a minimum of 48 hours' notice to Engineer prior to utility interruption.

	1.6 EXPLOSIVES
	A. The use of explosives is prohibited.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. The subbase materials shall be naturally or artificially graded mixture of natural or crushed gravel, crushed stone, crushed slag, or natural or crushed sand.
	B. Drainage fill shall be washed, evenly graded mixture of crushed stone, or crushed or uncrushed gravel, 100 percent passing a 1-1/2-inch sieve, and not more than 5 percent passing a No. 4 sieve.
	C. Backfill and fill materials shall be materials complying with ASTM D2487 soil classification groups GW, GP, GM, SM, SW, and SP; free of clay, rock, or gravel larger than 2 inches in any dimension; debris; waste; frozen materials; and vegetable and ...

	2.2 MISCELLANEOUS METALS
	A. Steel plates, shapes, bars, and bar grating shall comply with ASTM A 36.
	B. Nonshrink, nonmetallic grout premixed, factory-packaged, nonstaining, noncorrosive, nongaseous grout, recommended for interior and exterior applications.
	C. Fasteners shall be stainless steel or zinc-coated of type, grade, and class as required.

	2.3 MISCELLANEOUS LUMBER
	A. Framing materials shall be standard grade, light-framing-size lumber of any species. Number 3 common or standard grade boards complying with WCLIB or AWPA rules, or Number 3 boards complying with SPIB rules. Lumber shall be preservative treated in ...
	B. Construction panels shall be plywood panels; APA C-D PLUGGED INT, with exterior glue; thickness as indicated, or if not indicated, not less than 3/4 inches.


	PART 3 -  EXECUTION
	3.1 DEMOLITION
	A. Selective Demolition:
	1. Demolish, remove, demount, and disconnect abandoned electrical materials and equipment indicated to be removed and not indicated to be salvaged or saved.

	B. Materials and Equipment To Be Salvaged:
	1. Remove, demount, and disconnect existing electrical materials and equipment indicated to be removed and salvaged, and deliver materials and equipment to the location designated for storage.

	C. Disposal and Cleanup:
	1. Remove from the site and legally dispose of demolished materials and equipment not indicated to be salvaged.

	D. Electrical Materials and Equipment:
	1. Demolish, remove, demount, and disconnect the following items:
	a. Inactive and obsolete raceway systems, controls, and fixtures.
	b. Perform cutting and patching required for demolition in accordance with Division 1 Section "Cutting and Patching."



	3.2 EXCAVATION
	A. Slope sides of excavations to comply with local codes and ordinances. Shore and brace as required for stability of excavation.
	B. Shoring and Bracing: Establish requirements for trench shoring and bracing to comply with local codes and authorities. Maintain shoring and bracing in excavations regardless of time period excavations will be open.
	1. Remove shoring and bracing when no longer required. Where sheeting is allowed to remain, cut top of sheeting at an elevation of 30 inches below finished grade elevation.

	C. Install sediment and erosion control measures in accordance with local codes and ordinances.

	3.3 DEWATERING
	A. Prevent surface watering and subsurface or ground water from flowing into excavations and from flooding project site and surrounding area.
	1. Do not allow water to accumulate in excavations. Remove water to prevent softening of bearing materials. Provide and maintain dewatering system components necessary to convey water away from excavations.
	2. Establish and maintain temporary drainage ditches and other diversions outside excavation limits to convey surface water to collecting or run-off areas. Do not use trench excavations as temporary drainage ditches.


	3.4 MATERIAL STORAGE
	A. Stockpile satisfactory excavated materials where directed, until required for backfill or fill. Place, grade, and shape stockpiles for proper drainage.
	1. Locate and retain soil materials away from edge of excavations. Do not store within drip-line of trees indicated to remain.
	2. Remove and legally dispose of excess excavated materials and materials not acceptable for use as backfill or fill.


	3.5 EXCAVATION FOR UNDERGROUND VAULTS AND ELECTRICAL STRUCTURES
	A. Conform to elevations and dimensions shown within a tolerance of plus or minus 0.10 foot; plus a sufficient distance to permit placing and removal of concrete formwork, installation of services, other construction, and for inspection.
	1. Excavate, by hand, areas within drip-line of large trees. Protect the root system from damage and dry-out. Maintain moist conditions for root system and cover exposed roots with burlap. Paint root cuts of 1 inch in diameter and larger with emulsifi...

	B. Take care not to disturb bottom of excavation. Excavate by hand to final grade just before concrete reinforcement is placed.

	3.6 TRENCHING
	A. Excavate trenches for electrical installations as follows:
	1. Excavate trenches to the uniform width, sufficiently wide to provide ample working room and a minimum of 6 to 9 inches clearance on both sides of raceways and equipment.
	2. Excavate trenches to depth indicated or required.
	3. Limit the length of open trench to that in which installations can be made and the trench backfilled within the same day.
	4. Where rock is encountered, carry excavation below required elevation and backfill with a layer of crushed stone or gravel prior to installation of raceways and equipment. Provide a minimum of 6 inches of stone or gravel cushion between rock bearing...


	3.7 COLD WEATHER PROTECTION
	A. Protect excavation bottoms against freezing when atmospheric temperature is less than 35 F.

	3.8 BACKFILLING AND FILLING
	A. Place soil materials in layers to required subgrade elevations for each area classification listed below, using materials specified in Part 2 of this section.
	1. Under walks and pavements, use a combination of subbase materials and excavated or borrowed materials.
	2. Under building slabs, use drainage fill materials.
	3. Under piping and equipment, use subbase materials where required over rock bearing surface and for correction of unauthorized excavation.
	4. Other areas, use excavated or borrowed materials.

	B. Backfill excavations as promptly as work permits, but not until completion of the following:
	1. Inspection, testing, approval, and locations of underground utilities have been recorded.
	2. Removal of concrete formwork.
	3. Removal of shoring and bracing, and backfilling of voids.
	4. Removal of trash and debris.


	3.9 PLACEMENT AND COMPACTION
	A. Place backfill and fill materials in layers of not more than 8 inches in loose depth for material compacted by heavy equipment, and not more than 4 inches in loose depth form material compacted by hand-operated tampers.
	B. Before compaction, moisten or aerate each layer as necessary to provide optimum moisture content. Compact each layer to required percentage of maximum dry density or relative dry density for each area classification specified below. Do not place ba...
	C. Place backfill and fill materials evenly adjacent to structures, piping, and equipment to required elevations. Prevent displacement of raceways and equipment by carrying material uniformly around them to approximately same elevation in each lift.

	3.10 COMPACTION
	A. Control soil compaction during construction, providing minimum percentage of density specified for each area classification indicated below.
	1. Percentage of Maximum Density Requirements: Compact soil to not less than the following percentages of maximum density for soils which exhibit a well-defined moisture-density relationship (cohesive soils), determined in accordance with ASTM D 1557 ...
	a. Areas Under Structures, Building Slabs and Steps, Pavements: Compact top 12 inches of subgrade and each layer of backfill or fill material to 90 percent maximum density for cohesive material, or 95 percent relative density for cohesionless material.
	b. Areas Under Walkways: Compact top 6 inches of subgrade and each layer of backfill or fill material to 90 percent maximum density for cohesive material, or 95 percent relative density for cohesionless material.
	c. Other Areas: Compact top 6 inches of subgrade and each layer of backfill or fill material to 85 percent maximum density for cohesive soils, and 90 percent relative density for cohesionless soils.

	2. Moisture Control: Where subgrade or layer of soil material must be moisture conditioned before compaction, uniformly apply water. Apply water in minimum quantity necessary to achieve required moisture content and to prevent water appearing on surfa...


	3.11 ERECTION OF WOOD SUPPORTS AND ANCHORAGE
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	B. Select fastener sizes that will not penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections between members. Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.


	PART 4 -  PAYMENT
	4.1 EXCAVATION AND BACKFILL FOR CONDUIT – LINEAR FOOT
	A. Payment for this item will include excavation and backfill for underground raceways and conduit installation.


	PART 1 -  GENERAL
	1.1 STANDARDS
	A. Comply with NFPA 70 "National Electrical Code."
	B. Comply with NEMA standards pertaining to raceways.
	C. Comply with UL standards pertaining to electrical raceway systems. Provide raceway products and components listed and labeled by UL, ETL, or CSA.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT
	A. Rigid Galvanized Steel Conduit: ANSI C80.1.

	2.2 NONMETALLIC CONDUIT AND DUCTS
	B. Rigid Nonmetallic Conduit (RNC): NEMA TC 2 and UL 651, Schedule 40 or 80 PVC.
	C. PVC Conduit and Tubing Fittings: NEMA TC 3; match to conduit or conduit/tubing type and material.
	D. Underground PVC and ASB Plastic Utilities Duct: NEMA TC 6, Type I for encased burial in concrete, Type II for direct burial.
	E. PVC and ABS Plastic Utilities Duct Fittings: NEMA TC 9; match to duct type and material.
	F. Liquidtight Flexible Nonmetallic Conduit and Fittings: UL 1660. Fittings shall be specifically approved for use with this raceway.
	G. Conduit, Tubing, and Duct Accessories: Types, sizes, and materials complying with manufacturer's published product information. Mate and match accessories with raceway.

	2.3 CONDUIT BODIES
	H. Types, shapes, and sizes as required to suit individual applications and NEC requirements. Provide matching gasketed covers secured with corrosion-resistant screws.
	1. Metal Conduit: Use bodies wit threaded hubs for threaded raceways.
	2. Nonmetallic Conduit and Tubing: Use nonmetallic conduit bodies conforming to UL 514 B.



	PART 3 -  EXECUTION
	3.1 OUTDOORS WIRING METHOD
	A. Use the following wiring methods:
	1. Underground, Single Run: Rigid nonmetallic conduit.
	2. Underground, Grouped: Rigid nonmetallic conduit.
	3. Under Roadways: Street lighting – rigid nonmetallic and HDPE (where directional boring)
	4. Under Roadways: Traffic for interconnect – HDPE.
	5. Connection to Vibrating Equipment: Including transformers and hydraulic, pneumatic, or electric solenoid or motor-driven equipment: liquidtight flexible nonmetallic conduit.
	6. Exposed Risers: Galvanized steel, transition from PVC to steel with rigid galvanized steel elbow.


	3.2 INSTALLATION
	A. Install electrical raceways in accordance with manufacturer's written installation instructions, applicable requirements or NEC, and as follows:
	1. Complete installation of electrical raceways before starting installation of conductors within raceways.
	2. Provide supports for raceways as specified elsewhere in Division 16.
	3. Prevent foreign matter from entering raceways by using temporary closure protection.
	4. Protect stub-ups from damage where conduits rise from slabs. Arrange so curved portion of bends is not visible above the finished slab.
	5. Make field bends and offsets so the inside diameter is not effectively reduced. Unless otherwise indicated, keep the legs of a bend in the same plane and the straight legs of offsets parallel.
	6. Use raceway fittings that are of types compatible with the associated raceway and suitable for the use and location.
	7. Install exposed raceways parallel and perpendicular to nearby surfaces or structural members and follow the surface contours as much as practical.
	8. Join raceways with fittings designed and approved for the purpose and make joints tight. Make raceway terminations tight. Where subject to vibration or dampness, use insulating bushings to protect conductors.


	3.3 TERMINATIONS
	A. Where raceways are terminated with locknuts and bushings, align the raceway to enter squarely and install the locknuts with dished part against the box. Where terminations cannot be made secure with one locknut, use two locknuts, one inside and one...
	B. Where terminating in threaded hubs, screw the raceway or fitting tight into the hub so the end bears against the wire protection shoulder. Where chase nipples are used, align the raceway so the coupling is square to the box, and tighten the chase n...

	3.4 PULL WIRES
	A. Install pull wires in empty raceways. Use no. 14 AWG zinc-coated steel or monofilament plastic line having not less than 200-lb tensile strength. Leave no less than 12 inches of slack at each end of the pull wire.


	PART 4 -  PAYMENT
	4.1 GENERAL
	A. 2-INCH CONDUIT AND WIRE - PER LINEAR FOOT: Payment for this item will include; placement, wire and wire installation, connections, fittings, and appurtenances required to make the system operational. 2" conduit installed along curb or under sidewal...
	B. 4-INCH PVC CONDUIT (EMPTY) - PER LINEAR FOOT: Installed under new sidewalks. Payment for this item will include installation, connections, and fittings necessary for complete system.
	C. RIGID AND FLEXIBLE CONDUIT AND ASSOCIATED WIRES FOR TREE PITS - PER LINEAR FOOT: Payment for this item will include installation, connections, and fittings necessary for complete system.
	D. BORING WORK - PER LINEAR FOOT: Payment for this item shall constitute full compensation for all material, labor, equipment and incidentals necessary for boring. Boring work shall be used for street crossing and connecting to existing manholes for l...


	PART 1 -  GENERAL
	1.1 STANDARDS
	A. NEC Compliance: Comply with applicable requirements of NEC for construction and installation of wires/cables and connectors.
	B. UL Compliance: Comply with UL Stds 83 and 486A. Provide wiring/cabling and connector products which are UL listed and labeled consistent with their uses.
	C. NEMA/ICEA Compliance: Comply with NEMA/ICEA Std Pub/no. WC-5.
	D. ASTM Compliance: Comply with ASTM B1, 2, 3, and 8.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Provide wire/cable products of one of the following (for each type of wires/cables and connectors):
	1. Wire and Cable:
	a. American Insulated Wire Corp.
	b. General Cable
	c. Southwire Company

	2. Connectors for Wires and Cable Conductors:
	a. AMP
	b. 3M Company
	c. O-Z/Gedney Co.



	2.2 WIRES AND CABLES
	B. Provide wires and cables as indicated suitable for the temperature, conditions and location where installed. Install all wire in raceway.

	2.3 CONDUCTOR MATERIAL
	C. Use copper conductors for all wires and cables.

	2.4 INSULATION
	D. Provide THHN/THWN insulation for all conductors size 500MCM and larger and no. 8 AWG and smaller. For all other sizes provide THHN/THWN or XHHW insulation as appropriate for the locations where installed.

	2.5 CONNECTORS FOR CONDUCTORS
	E. Provide UL listed factory-fabricated, solderless metal connectors of sizes, ampacity ratings, materials, types and classes for applications and for services indicated. Use connectors with temperature ratings equal to or greater than those of the wi...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Pull conductors simultaneously where more than one is being installed in same raceway. Use UL listed pulling compound or lubricant, where necessary.
	B. Use pulling means including fish tape, cable, rope and basket weave wire/cable grips which will not damage cables or raceways. Do not use rope hitches for pulling attachment to wire and cable.
	C. Tighten electrical connectors and terminals, including screws and bolts, in accordance with manufacturer's published torque tightening values. Where manufacturer's torqueing requirements are not indicated, tighten connectors and terminals to comply...

	3.2 FIELD QUALITY CONTROL
	A. Prior to energizing check installed wires and cables with megohm meter to determine insulation resistance levels to ensure requirements are fulfilled.
	B. Prior to energizing, test wires and cables for electrical continuity and for short-circuits.
	C. Subsequent to wire and cable hook-ups, energize circuits and demonstrate functioning in accordance with requirements. Where necessary, correct malfunctioning units, and then reset to demonstrate compliance.


	PART 4 -  PAYMENT
	4.1 WIRE IN EXISTING CONDUIT – PER LINEAL FOOT
	A. Payment for this item shall include wiring and connections to existing circuits and new lights.
	B. Contractor shall provide breakdown of wiring installed by wire sizes.


	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Requirements of the following Division 16 Sections apply to this section:
	1. "Basic Electrical Requirements."


	1.2 SUMMARY
	A. This section includes boxes, and fittings for electrical installations and certain types of electrical fittings not covered in other sections. Types of products specified in this Section include:
	1. Handhole boxes.
	2. Pull and junction boxes.
	3. Weatherproof outlet boxes with “in-use” covers.


	1.3 SUBMITTALS
	A. General: Submit the following in accordance with Conditions of Contract and
	B. Division 1 Specification Sections:
	C. Product data for cabinets and enclosures with classification higher than NEMA 1.
	D. Shop drawings for special non-standard boxes, enclosures and cabinets that are to be shop fabricated, (nonstock items). For shop fabricated junction and pull boxes, show accurately scaled views and spatial relationships to adjacent equipment. Show ...

	1.4 QUALITY ASSURANCE
	A. UL Listing and Labeling: Items provided under this section shall be listed and labeled by UL. UL Standard 886 applies to Hazardous Environment applications.
	B. National Electrical Code Compliance: Components and installation shall comply with NFPA 70 "National Electrical Code."
	C. NEMA Compliance: Comply with NEMA Standard 250, "Enclosures for Electrical Equipment (1000 Volts Maximum)."


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	1. Boxes and Fittings:
	2. Amcor Precast
	3. Hoffman
	4. Quazite Composolite
	5. Synertech Underground Products



	2.2 CABINETS, BOXES, AND FITTINGS, GENERAL
	A. Electrical Cabinets, Boxes, Handholes, and Fittings: Of indicated types, sizes, and NEMA enclosure classes. Where not indicated, provide units of types, sizes, and classes appropriate for the use and location. Provide all items complete with covers...

	2.3 MATERIALS AND FINISHES
	A. Fasteners for Damp or Wet Locations: Stainless steel screws and hardware.
	B. Fittings for Boxes, Cabinets, and Enclosures: Conform to UL 514B. Malleable iron or zinc plated steel for conduit hubs, bushings and box connecters.
	C. Handholes and Junction Boxes:
	1. Sidewalk Applications: Material to be an aggregate consisting of sand and gravel bound together with polymer and reinforced with continuous woven glass strands. The material must have the following mechanical properties:
	a. Compressive Strength - 11,000 psi (HS-10).
	b. Tensile Strength - 1,700 psi (HS-10).
	c. Flexural Strength - 7,500 psi (HS-10).

	2. Roadway Applications: Material to be concrete. The material must have the following mechanical properties:
	d. Compressive Strength - 16,000 psi (HS-20).
	e. Tensile Strength - psi (HS-20).
	f. Flexural Strength - psi (HS-20).

	3. The material is to be tested according to the following requirements:
	g. ASTM Method D-543, Section 7, Procedure 1 for chemical resistance.
	h. ASTM D-756, Procedure E for accelerated service exposure.
	i. ASTM G-53 simulated sunlight exposure.
	j. ASTM D-570, Section 5, 6.1, 6.5, for water absorption.
	k. ASTM D-790 flexural properties.
	l. ASTM D-635 flammable test.

	4. The minimum acceptance criteria for material retention of 75% of control specimen values for load and deflection, no more than 2% change in weight or any dimension, no visual cracking, crazing, checking, blistering or surface pitting. Changes in co...


	2.4 PULL AND JUNCTION BOXES INSTALLED UNDERGROUND
	A. General: Comply with UL 50, "Electrical Cabinets and Boxes", for boxes over 100 cubic inches volume. Boxes shall have screwed or bolted on covers of material same as box and shall be of size and shape to suit application.
	B. Underground enclosures shall be as manufactured by Quazite7 Corporation or approved equal. Enclosures and covers shall be grey and rated for no less than 8,000 lbs. over a 10" x 10" area and be designed and tested to temperatures of – 50 F. Materia...

	2.5 CABINETS
	C. Comply with UL 50, "Electrical Cabinets and Boxes."
	D. Construction: Sheet steel, NEMA 4 class except as otherwise indicated. Cabinet shall consist of a box and a front consisting of a one piece frame and a hinged door. Arrange door to close against a rabbet placed all around the inside edge of the fra...
	E. Locks: Combination spring catch and key lock, with all locks for cabinets of the same system keyed alike. Locks may be omitted on signal, power, and lighting cabinets located within wire closets and mechanical-electrical rooms. Locks shall be of a ...


	PART 3 - EXECUTION
	3.1 INSTALLATION, GENERAL
	F. Locations: Install items where indicated and where required to suit code requirements and installation conditions.
	G. Cap unused knockout holes where blanks have been removed and plug unused conduit hubs.
	H. Support and fasten items securely in accordance with Division 16 Section "Supporting Devices."
	I. Sizes shall be adequate to meet NEC volume requirements, but in no case smaller than sizes indicated.
	J. Remove sharp edges where they may come in contact with wiring or personnel.

	3.2 APPLICATIONS
	A. Handholes, Pull and Junction Boxes: Install handholes, pull and junction boxes of materials and NEMA types suitable for each location except as otherwise indicated.

	3.3 INSTALLATION OF HANDHOLES, PULL AND JUNCTION BOXES IN GROUND
	A. Manufacturers' Instructions
	1. Follow the manufacturers' installation instructions when installing boxes inground. Provide recommended supports and level boxes prior to pouring the sidewalks.
	2. Use manufacturers' recommended methods for cutting holes in the boxes for conduit entrance.
	3. Provide handholes, pull and junction boxes per NEC requirements. Not more than a total of 3600 bends per run are allowed.

	B. Location
	1. Install inground handholes, pull and junction boxes as close as possible as shown on the drawings. The handholes, pull and junction boxes in the sidewalks shall be installed flush with the final finish elevation.
	2. The handholes, pull and junction boxes shall not be installed in vehicle traffic lanes, driveways, or parking areas.
	3. Color of junction or pull boxes shall be gray concrete.
	4. Preferable location should be in concrete sidewalk. Locate in areas where requirements of manufacturer and drawings are met. Grout/caulk color shall match adjacent areas.

	C. Identification
	1. Provide box lids with proper identification of system conductors contained within the box. Use manufacturers' standard legends imprinted in the box lid (i.e., "CITY LIGHTING," for street lighting circuits. Box lid shall read ("ELECTRICAL") for 120V...


	3.4 GROUNDING
	A. Electrically ground metallic cabinets, boxes, and enclosures. Where wiring to item includes a grounding conductor, provide a grounding terminal in the interior of the cabinet, box or enclosure.

	3.5 CLEANING AND FINISH REPAIR
	A. Upon completion of installation, inspect components. Remove burrs, dirt, and construction debris and repair damaged finish including chips, scratches, abrasions and weld marks.
	B. Galvanized Finish: Repair damage using a zinc-rich paint recommended by the manufacturer.


	PART 4 -  PAYMENT
	4.1 GENERAL
	A. Payment for work in this section will be provided per unit breakdown as stated in these specifications and related sections.
	B. JUNCTION BOXES - PER EACH: Payment shall be at the unit prices as herein indicated for each handhole, pull and junction box shown on the drawings. One unit will consist of one junction box location, single or multiple boxes. These prices shall be f...
	C. OUTLET BOXES – PER UNIT: Payment shall be per unit prices stated. Number of boxes shall match drawings. Unit prices shall include fittings, labor, and mounting hardware required for installation.


	PART 1 -  GENERAL
	1.1 QUALITY ASSURANCE
	A. NEC Compliance: Comply with applicable requirements of NEC.
	B. UL Compliance: Comply with UL Std 486A. Provide electrical connection products and materials which are UL listed and -labeled.
	C. ANSI Compliance: Comply with applicable requirements of ANSI/NEMA and ANSI/EIA standards pertaining to products and installation of electrical connections.
	D. IEEE Compliance: Comply with requirements of Std 241 pertaining to connectors and terminations.
	E. Manufacturers: Provide connection products of one of the following:
	1. AMP Incorporated.
	2. Burndy Corporation.
	3. General Electric Co.
	4. Pyle National Co.
	5. Thomas and Betts Corp.


	1.2 GENERAL
	A. For each electrical connection indicated, provide complete assembly of materials, including pressure connectors, terminals (lugs), electrical insulating tape, heat-shrinkable insulating tubing, cable ties, solderless wirenuts, and other items and a...


	PART 2 -  PRODUCTS
	2.1 WIRES/CABLES
	A. Provide wires, cables and conductors complying with Division 16 Basic Electrical Materials and Methods section, "Wires and Cables". Unless otherwise indicated, provide wires, cables and conductors for electrical connections which match, including s...

	ELECTRICAL CONNECTION ACCESSORIES
	A. Provide electrical insulating tape, heat-shrinkable insulating tubing and boots, cable ties, wirenuts, lugs, and clamps as recommended for use by accessories manufacturers for type services indicated.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install electrical connections as indicated; in accordance with connector manufacturer's written instructions and wiring diagrams, and complying with UL, NEC and NECAs "Standard of Installation".
	B. Mate and match conductors of electrical connections for proper interface between electrical power supplies and installed equipment, wherever possible.
	C. Maintain existing electrical service and feeders to occupied areas and operational facilities, unless otherwise indicated, or when authorized otherwise in writing by Owner, or Architect/Engineer.
	D. Cover splices with electrical insulation material equivalent to, or of greater insulation resistivity rating, than electrical insulation rating of those conductors being spliced.
	E. Trim cables and wires to be short as practical and arrange routing to facilitate inspections, testing and maintenance.
	F. Tighten connectors and terminals, including screws and bolts in accordance with equipment manufacturers' published torque tightening values for equipment connectors. Accomplish tightening by utilizing proper torqueing tools. Where manufacturer's to...
	G. Fasten identification markers to each electrical power supply wire/cable conductor which indicates their voltage, phase and feeder number in accordance with Division 16 section "Electrical Identification". Affix markers on each terminal conductor, ...
	H. Test electrical connections to demonstrate capability and compliance with requirements upon completion of installation of connections. Correct malfunctioning units at site, then retest to demonstrate compliance.


	PART 4 -  PAYMENT
	4.1 GENERAL
	A. Payment for work in this section shall be provided with per unit breakdown as stated in these specifications and related sections.


	PART 1 -  GENERAL
	1.1 GENERAL
	A. Comply with NFPA 70 "National Electrical Code."


	PART 2 -  PRODUCTS
	2.1 ELECTRICAL IDENTIFICATION PRODUCTS
	A. Color: Black legend on white background.
	B. Pretensioned Flexible Wraparound Colored Plastic Sleeves for Raceway and Cable Identification: Flexible acrylic bands sized to suit the raceway diameter and arranged to stay in place by pretensioned gripping action when coiled around the raceway or...
	C. Underground Line Marking Tape: Permanent, bright-colored, continuous-printed, plastic tape compounded for direct-burial service not less than 6 inches wide by 4 mils thick. Printed legend indicative of general type of underground line below.
	D. Wire/Cable Designation Tape Markers: Vinyl or vinyl-cloth, self-adhesive, wraparound, cable/conductor markers with preprinted numbers and letter.
	E. Engraved, Plastic-Laminated Labels, Signs, and Instruction Plates: Engraving stock melamine plastic laminate, 1/16-inch minimum thick for signs up to 20 square inches, or 8 inches in length; 1/8-inch thick for larger sizes. Engraved legend in black...
	F. Exterior Metal-Backed Butyrate Warning and Caution Signs: Weather-resistant, nonfading, preprinted cellulose acetate butyrate signs with 20-gage, galvanized steel backing, with colors, legend, and size appropriate to the location. Provide 1/4-inch ...
	G. Fasteners for Plastic-Laminated and Metal Signs: Self-tapping stainless steel screws or number 10/32 stainless steel machine screws with nuts and flat and lock washers.
	H. Cable Ties: Fungus-inert, self-extinguishing, one-piece, self-locking nylon cable ties, 0.18-inch minimum width, 50-lb minimum tensile strength, and suitable for a temperature range from minus 50 deg F to 350 deg F. Provide ties in specified colors...


	PART 3 -  EXECUTION
	3.1 IDENTIFICATION
	A. Coordinate names, abbreviations, colors, and other designations used in electrical identification work with corresponding designations specified or indicated. Install numbers, lettering, and colors as approved in submittals and as required by code.
	B. Install identification devices in accordance with manufacturer's written instructions and requirements of NEC.

	3.2 SEQUENCE OF WORK
	C. Where identification is to be applied to surfaces that require finish, install identification after completion of finish work.

	3.3 IDENTIFY JUNCTION, PULL, AND CONNECTION BOXES
	A. Code-required caution sign for boxes shall be pressure-sensitive, self-adhesive label indicating system voltage in black, preprinted on orange background. Install on outside of box cover. Also label box covers with identity of contained circuits. U...

	3.4 UNDERGROUND ELECTRICAL LINE IDENTIFICATION
	A. During trench backfilling for exterior underground power, signal, and communications lines, install continuous underground plastic line marker, located directly above line at 6 to 8 inches below finished grade. Where multiple lines installed in a c...
	B. Install line marker for underground wiring, both direct-buried and in raceway.

	3.5 CONDUCTOR COLOR CODING
	A. Match existing color coding for City street lighting circuits and provide color coding for 120V branch circuit conductors as follows:
	B. Use conductors with color factory-applied the entire length of the conductors except as follows:
	1. The following field-applied color-coding methods may be used in lieu of factory-coded wire for sizes larger than No. 10 AWG.
	2. Apply colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 6 inches from terminal points and in boxes where splices or taps are made. Apply the last two laps of tape with no tension to prevent possible unwinding. Use 1-in...
	3. In lieu of pressure-sensitive tape, colored cable ties may be used for color identification. Apply three ties of specified color to each wire to each terminal or splice point starting 3 inches from the terminal and spaced 3 inches apart. Apply with...


	3.6 POWER CIRCUIT IDENTIFICATION
	A. Securely fasten identifying metal tag or aluminum wraparound marker bands to cables, feeders, and power circuits in vaults, pull boxes, junction boxes, manholes, and switchboard rooms with 1/4-inch steel letter and number stamps with legend to corr...
	B. Tag or label conductors as follows:
	1. Future Connections: Conductors indicated to be for future connection or connection under another contract with identification indicating source and circuit number.
	2. Multiple Circuits: Where multiple branch circuits or control wiring or communication/signal conductors are present in the same box or enclosure (except for three-circuit, four-wire home runs), label each conductor or cable. Provide legend indicatin...
	3. Match identification markings with designations used in panelboards shop drawings, contract documents, and similar previously established identification schemes for the facility's electrical installations.

	C. Apply warning, caution, and instruction signs and stencils as follows:
	1. Install warning, caution, or instruction signs where required by NEC, where indicated, or where reasonably required to assure safe operation and maintenance of electrical systems and of the items to which they connect. Install engraved plastic-lami...

	D. Install equipment/system circuit/device identification as follows:
	1. Apply equipment identification labels of engraved plastic laminate on each major unit of electrical equipment. Except as otherwise indicated, provide single line of text, with 2-inch high lettering on 1-1/2 inch high label (2-inch high where two li...
	a. Panelboards, load centers, electrical cabinets, and enclosures.
	b. Contactors.
	c. Remote controlled switches.
	d. Control devices.


	E. Apply circuit/control/item designation labels of engraved plastic laminate for breakers, pushbuttons, pilot lights, and similar items for power distribution and control components above, except panelboards where labeling is specified elsewhere. For...
	F. Install labels at locations indicated and at locations for best convenience of viewing without interference with operation and maintenance of equipment.


	PART 4 -  PAYMENT
	4.1 GENERAL
	A. Payment for work in this section shall be provided with per unit breakdown as stated in these specifications and related sections.


	PART 1 -  GENERAL
	1.1 QUALITY ASSURANCE
	A. Electrical Code Compliance: Comply with applicable local electrical code requirements of the authority having jurisdiction, and NEC as applicable to electrical grounding and bonding, pertaining to systems, circuits and equipment.
	B. UL Compliance: Comply with applicable requirements of UL 467, 486A and 869 pertaining to grounding and bonding of systems, circuits and equipment. Provide grounding and bonding products which are UL listed and labeled for their intended usage.
	C. IEEE Compliance: Comply with applicable requirements and recommended installation practices of IEEE Standards 80, 81, 141 and 142 pertaining to grounding and bonding of systems, circuits and equipment.
	D. Manufacturers: One of the following (for each type of grounding and bonding product):
	1. Burndy Corporation
	2. Cadweld Div; Erico Products Inc.
	3. OZ Gedney Div; General Signal Corp.
	4. Thomas and Betts Corp.



	PART 2 -  PRODUCTS
	2.1 MATERIALS AND COMPONENTS
	A. General: Except as otherwise indicated, provide electrical grounding and bonding systems indicated; with assembly of materials, including, but not limited to, cables/wires, connectors, solderless lug terminals, grounding electrodes, surge arresters...
	B. Conductors: Unless otherwise indicated, provide electrical grounding conductors for grounding system connections that match power supply wiring materials and are sized according to NEC.

	2.2 GROUND ELECTRODES
	A. Ground Rods: Steel with copper clad exterior, 1/2" dia. x 8 foot.
	B. Electrical Grounding Connection Accessories: Provide electrical insulating tape, heatshrinkable insulating tubing, welding materials, bonding straps, as recommended by accessories manufacturers for type service indicated.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install electrical grounding and bonding systems as indicated, in accordance with manufacturer's instructions and applicable portions of NEC, NECA's "Standard of Installation", and in accordance with recognized industry practices to ensure that pro...
	B. Coordinate with other electrical work as necessary to interface installation of electrical grounding and bonding system with other work.
	C. Ground electrical service system neutral to service entrance equipment to grounding electrodes.
	D. Connect together system neutral, service equipment enclosures, exposed noncurrent carrying metal parts of electrical equipment, metal raceway systems, grounding conductor in raceways and cables, and receptacle ground connectors.
	E. Terminate feeder and branch circuit insulated equipment grounding conductors with a grounding lug, bus, or bushing.
	F. Tighten grounding and bonding connectors and terminals, including screws and bolts, in accordance with manufacturer's published torque tightening values for connectors and bolts. Where manufacturer's torqueing requirements are not indicated, tighte...
	G. Route grounding connections and conductors to ground and protective devices in shortest and straightest paths as possible to minimize transient voltage rises.
	H. Apply corrosion-resistant finish to field connections, buried metallic grounding and bonding products, and places where factory applied protective coatings have been destroyed, which are subjected to corrosive action.
	I. Install clamp-on connectors on clean metal contact surfaces, to ensure electrical conductivity and circuit integrity.

	3.2 TESTING
	A. Upon completion of installation of electrical grounding and bonding systems, test ground resistance with ground resistance tester. Where tests show resistance-to-ground is over 25 ohms, take appropriate action to reduce resistance to 25 ohms, or le...


	PART 4 -  PAYMENT
	41 GENERAL
	A. Payment for work in this section shall be provided with per unit breakdown as stated in these specifications and related sections.
	END OF SECTION 16452


	PART 1 -  GENERAL
	1.1 CODES AND STANDARDS
	A. Electrical Code Compliance: Comply with applicable local code requirements of the authority having jurisdiction and NEC Article 384 as applicable to installation, and construction of load centers.
	B. UL Compliance: Comply with applicable requirements of UL 67, "Electrical Load centers", and UL's 50, 869, 486A, 486B, and 1053 pertaining to load centers, accessories and enclosures. Provide load center units which are UL listed and labeled.
	C. NEMA Compliance: Comply with NEMA Stds Pub/No. 250, Pub/No. PB 1, and Pub/No. 1.1 pertaining to load centers.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Provide load center products of one of the following (for each type of rating of load center and enclosure):
	1. Cutler-Hammer Products, Eaton Corp.
	2. Square D Company; Schneider Electric.
	3. General Electric.
	4. Siemens.


	2.2 LOAD CENTERS
	A. General: Except at otherwise indicated, provide load centers, enclosures and ancillary components of types, sizes, and ratings indicated, which comply with manufacturer's standard materials; with the design and construction in accordance with publi...
	B. Load Center Enclosures: Provide galvanized sheet steel cabinet type enclosures, in sizes and NEMA type 3R as indicated, code-gage, minimum 16-gage thickness, that are lockable. Furnish with locks and keys. Provide baked gray enamel finish over a ru...
	C. Molded-Case Circuit Breakers: Provide factory-assembled, molded-case circuit breakers of frame sizes, characteristics, and ratings including RMS symmetrical interrupting ratings indicated. Select breakers with permanent thermal and instantaneous ma...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install load centers and enclosures as indicated, in accordance with manufacturer's written instructions, applicable requirements of NEC standards and NECA's "Standards of Installation", and in compliance with recognized industry practices to ensur...
	B. Tighten connectors and terminals, including screws and bolts, in accordance with equipment manufacturer's published torque tightening values for equipment connectors. Where manufacturer's torqueing requirements are not indicated, tighten connectors...
	C. Fasten enclosures firmly to structural surfaces, ensuring that they are permanently and mechanically anchored.
	D. Provide properly wired electrical connections for load centers within enclosures.
	E. Fill out load center's circuit directory card upon completion of installation work.
	F. Grounding: Provide equipment grounding connections for load center enclosures as indicated. Tighten connections to comply with tightening torques specified in UL 486A to assure permanent and effective grounds.
	G. Prior to energization of electrical circuitry, check all accessible connections to manufacturer's tightening torque specifications
	H. Prior to energization of load centers, check ground resistance. Test phase-to-phase and phase-to-ground insulation resistance levels to ensure requirements are fulfilled.
	I. Prior to energization, check load centers for electrical continuity of circuits, and for short-circuits.
	J. Adjust operating mechanisms for free mechanical movement.
	K. Touch-up scratched or marred surfaces to match original finishes.

	3.2 DEMONSTRATION
	A. Subsequent to wire and cable hook-ups, energize load centers and demonstrate functioning in accordance with requirements. Where necessary, correct malfunctioning units, and then retest to demonstrate compliance.


	PART 4 -  PAYMENT
	4.1 GENERAL
	A. LOAD CENTERS – PER EACH: Payment shall be at the unit price as herein indicated and shown on the drawing. This price shall include all material, equipment, labor, tools, and appurtenances necessary to complete this item.


	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of contract including general and supplementary conditions and Division 1 specification sections, apply to work of this section.

	1.2 WORK INCLUDED
	A. General Descriptions: Roadway and pedestrian luminaires shall be mounted on arms secured to concrete pole. Both fixtures shall be 480V, LED type. Manufacturer shall be KIM Lighting and GE as indicated in Fixture Schedule.

	1.3 SUBMITTALS
	A. Shop Drawings: Shop drawing submittals and approvals shall be made in accordance with bidding instructions and specifications. Full shop drawings shall be submitted for each fixture type and/or lighting system. They shall be engineering drawings in...
	B. Working Model: Submit with the Bid a working model of the proposed luminaires. Luminaire shall be equipped to operate with 480V power, cord and plug.
	C. Photometric Calculations: See Section 38.04, Quality Assurance, Paragraph A, Manufacturers.
	D. Owner's Manual: After all area/roadway lighting fixture types and/or systems have been delivered, the contractor shall submit to the engineer four (4) bound copies of: a full set of approved shop drawings, maintenance and operating procedures, full...

	1.4 QUALITY ASSURANCE
	A. Manufacturers: Firms regularly engaged in manufacture of custom area/roadway lighting systems, components and accessories of types ratings, and characteristics required, whose products have been in satisfactory use in similar service for not less t...
	1. Approved manufacturers:
	a. KIM Lighting, Inc.
	b. General Electric

	2. All manufacturers (whether approved or not) submit as part of the approval process the necessary information to prove that:
	a. Manufacturer has been engaged in manufacture of custom area/roadway lighting systems, components and accessories of types, ratings, and characteristics required for at least five years.
	b. The proposed fixture bears the UL label "Suitable for Wet Locations".
	c. Provide an IES formatted photometric data in electronic format.
	d. ITL candle power curves.
	e. Point by point horizontal footcandle at street level on pavement calculated values on 10' centers. Calculations shall be based on light poles mounted as indicated on the plans.
	f. EPA ratings for single fixture/pole configurations to demonstrate the proposed poles will support the required EPA's.


	B. Installer's Qualifications: Firm with at least 3 years of successful installation experience with projects utilizing outdoor lighting system work similar to that required for this project.
	C. Standards: Fixtures for outdoor use shall meet ANSI and NEMA standards, comply with NEC requirements and carry the U.L. label for intended use.
	D. U.L. Compliance: Comply with applicable requirements of U.L. standard 1572 "Standard for Safety - High Intensity Discharge Lighting Fixtures" for use in wet locations. Fixtures are to be listed and labeled.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Steel used shall be coated or of a grade suitable for use outdoors.
	B. Non-ferrous metals shall be protected from corrosion by coating or finish.
	C. Steel and aluminum shall be of a grade suitable for recycling.
	D. Concrete poles as specified.

	2.2 FIXTURES
	A. General: Provide LED luminaires of sizes, types, and ratings indicated, complete with, but not limited to, fixtures, lenses, and reflectors. Construct with manufacturer's materials and components and for service indicated, with materials herein spe...
	B. LED Luminaire
	1. Luminaires shall be fully assembled and individually electrically tested prior to shipment.
	2. Manufacturers of LED luminaires shall demonstrate a suitable testing program incorporating high heat, high humidity and thermal shock test regimens to ensure system reliability and to substantiate lifetime claims.
	3. The sole use of IESNA LM-80 data to predict luminaire lifetime is not acceptable.
	4. At time of manufacture, electrical and light technical properties shall be recorded for each luminaire. At a minimum, this should include lumen output, CCT, and CRI. Each luminaire shall utilize a unique serial numbering scheme. Technical propertie...

	C. Wiring: The luminaire shall be completely wired at the factory. There shall be a black, a white, and a green (grounding) wire of #10 AWG stranded copper conductor having 600 volts, 90 C insulation. Each fixture shall be factory-tested with a lamp.
	D. Fusing: Luminaire shall be provided with a 600 volt rated weatherproof fuse holders in the hand hole at the base of the pole.
	E. Fasteners: Except for electric current carrying fasteners, all screws, nuts, washers, etc. shall be stainless steel.

	2.3 POLE SPECIFICATION
	A. Light poles shall be heavy-duty concrete with round tapered shaft, black color, Class C. transverse bending strength, manufactured by StressCrete. See Fixture Schedule for more details.
	B. Pole Construction:
	1. Pole shall be direct-bury type or come with custom galvanized baseplate for replacement bolt-down poles. See drawings.
	2. Pole construction shall meet City of St. Louis Street Department standards.
	3. Combination roadway/pedestrian light poles shall be 30' high above grade and 1835 lbs. and pedestrian light poles shall be 16' high above grade and 710 lbs.
	a. Base Flange: 1 inch
	b. Vertical Base Wall: 9/16 inch
	c. Ornamental Base (all portion): 9/16 inch
	d. Access Door Area Section: 1/2 inch
	e. Base of Column: 0.120 inch
	f. Top of Column: 0.120 inch

	4. The light pole arms shall be 2½' long for pedestrian fixtures and 8' long for roadway fixtures. Arms shall be manufactured by StressCrete. See Fixture Schedule for more details.

	C. Wiring: Each pole shall be completely wired at the factory. These shall be a black, a white, and a green (grounding) wire of #12 AWG stranded copper conductor and having 600 volts, 90 C insulation. Wire shall be a type having U.L. listing.

	2.4 LAMPS
	A. Lamps shall be LED warm white supplied by the fixture manufacturer with the luminaires and all lamps shall be by the same lamp manufacturer.

	2.5 FINISH
	A. The finish shall be etched Finish Eclipse Black – E11.

	2.6  PACKING AND SHIPPING
	A. Each pole assembly shall be protected during shipping. Any poles damaged during shipping shall be replaced.

	2.7 LABELS
	A. Each fixture shall bear the IBEW label. It shall also bear the Underwriters Laboratories label as suitable for use in wet locations.

	2.8 PHOTOMETRIC SPECIFICATION
	A. Calculations based on fixtures mounted on a spacing of 50' between poles on the same street side.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Manufacture and deliver poles and luminaires per the approved shop drawings.
	B. Install all luminaires, poles, bases, conduit, wiring, services, and hand holes shown on the drawings. The poles shall be aligned and set true and plumb. Test the lighting systems.
	C. All removed poles shall be hand dug for removal. Poles (and fixtures) to remain intact and returned to Owner at their designated maintenance yard.

	3.2 CONCRETE POLE BASES
	A. For replacement bolt-down poles, the Contractor shall provide light poles with custom bases. Reuse existing anchor bolts and pole base. See drawings.


	PART 4 -  PAYMENT
	4.1 GENERAL
	A. LUMINAIRES/POLES/ARMS - PER EACH: Payment shall be at the unit prices as herein indicated for each type shown on the drawings. These prices shall be full compensation for the execution of pay items indicated including all material, equipment, labor...
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