
Street Light Repairs, Replacements and Upgrades Requirements for Electrical Installations 
IFB No.: IFB-19-HHL-005  16050 - 1 
  

SECTION 16050 - REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 
 
PART 1 - GENERAL 

1.01 SUMMARY 
 

A. The section applies to applicable Division 16 sections. 

B. Furnish and install electrical wiring, systems, equipment, accessories, tests, 
adjustments, instructions and documentation in accordance with the specifi-
cations and drawings for a proper, complete, satisfactory and operable sys-
tem. 

C. Include complete testing of all equipment and wiring at the completion of the 
work and making any minor connection changes or adjustments necessary 
for the proper functioning of the system and equipment.  All systems shall be 
properly adjusted and in working order at time of final acceptance. 

D. All earthwork, painting, and grouting shall conform to the applicable require-
ments of the detailed equipment specifications as prescribed in appropriate 
sections. 

E. It is the intent of these Specifications and other Contract Documents to re-
quire an installation complete in every detail.  Consequently, the Contractor is 
responsible for minor details or for any special construction which may be 
found necessary to properly finish, install, adjust, test, and place in successful 
and continuous operation of the entire electrical system. 

F. Capacities and ratings of light fixtures and other electrical items and ar-
rangements shall be of sufficient capacity as shown on drawings, specifica-
tions and as required by the applicable National Electrical Code, codes and 
standards. 

G. The contractor shall be solely responsible for safety on the jobsite. 

H. The contractor shall furnish and install all equipment for temporary construc-
tion power as required. 

1.02 RULES, REGULATIONS AND STANDARDS 
 

A. Comply with local ordinances and building department directives including the 
International Building Code, National Electrical Code, Uniform Fire Code, 
statutes and official requirements of the State of Hawaii. 

B. Comply with serving utility agency rules and requirements, and pay for ser-
vice charges levied by such agencies for work performed during the agen-
cies’ non-working hours and days. 

C. Applicable Documents:  Relevant definitions and requirements to current ver-
sions of applicable ANSI, UL, NEMA, EEI, IEEE, NFPA, TIA/EIA, ADAAGS 
references. 
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D. After completion of the work, the Contractor shall be furnished a certificate of 
final inspection and approval from the electrical inspection department of lo-
cal authority having jurisdiction. 

1.03 DRAWINGS AND SPECIFICATIONS 
 

A. Electrical drawings are illustrative and representational.  Locations of electri-
cal items shown are approximate and shall be installed with the required 
maintenance and code clearances and to correct inconsistencies with exist-
ing conditions, other building systems and trades.  Survey site and building 
conditions to verify lineal footages required and check scales and dimensions 
shown on construction drawings, verify locations, routing and lineal footages 
of electrical work required.  Study existing civil, architectural, structural and 
mechanical conditions and install electrical system orderly and coordinated 
with existing site and building appurtenances. 

B. Refer to all project Drawings and to all Sections of the project Specification.  
Coordinate and for all work accordingly so that all equipment will be properly 
located and readily accessible.  The Drawings indicate the relation of wiring 
and connections and must not be scaled for exact locations.  Verify all con-
struction dimensions at the project and make changes necessary to conform 
to the building as constructed.  Work improperly installed due to lack of con-
struction verification shall be corrected at the Contractor’s expense. 

C. Provide additional components and wiring not shown or specified herein but 
are required for proper control and operation to provide for a complete and 
operable system within intent indicated on the drawings and specifications. 

D. Conduct site survey and thoroughly review drawings and specifications prior 
to bidding to provide necessary wiring, apparatus, devices and other equip-
ment for a complete installation. 

E. Relocate devices, apparatus and associated wiring including raceways, from 
locations shown, for code compliance and to correct inconsistencies with ex-
isting conditions, structures, utilities and when directed before installation. 

F. Equipment ratings and wire sizes shall have adequate capacity to serve the 
required load and be in compliance with the NEC. 

G. Verify voltages and other ratings of electrical utilization equipment prior to 
placing order with factory.  Input voltages of equipment shall match serving 
utility or system voltage available. 

H. Where inconsistencies between the drawings, specifications, referenced 
codes, standards and requirements exist, the more rigorous requirement shall 
govern. 

I. Schedule work to avoid delays, interferences, and unnecessary work.  If any 
conflicts occur necessitating departures from the Drawings and Specifica-
tions, details of departures and reason therefore shall be submitted immedi-
ately for consideration by the Contractor. 
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1.04 WARRANTY 
 

A. Installation complete in every detail as specified and ready for use.  Any 
items supplied by Contractor developing defects of design, constructions, or 
quality within one (1) year of final acceptance by Owner shall be replaced by 
such new materials, apparatus or parts to make such defective portion of the 
complete system conform to the true intent of the Drawings and Specifica-
tions at no additional cost to the Owner. 

B. The warranty shall be countersigned by the General Contractor as applicable. 

PART 2 - PRODUCTS 

2.01 GENERAL 
 

A. Equipment and material shall be new and those items listed, labeled or certi-
fied for the intended application by a recognized testing organization to meet 
Underwriters Laboratories, Inc., standards where test standards have been 
established and in accordance with the National Electrical Code. 

B. No products containing asbestos shall be used on this project. 

C. Where equipment and material are specified by catalog numbers and names 
that are of obsolescence, supersedure, or error in identification, the intent im-
plied by the description, application, required performance and features noted 
shall govern. 

D. Brand names, manufacturer’s names and catalog numbers indicate standard 
of design and quality required.  Substitute materials may be used if pre-
qualified prior to bidding by the Engineer. 

E. Electrical equipment shall be supplied through the manufacturer’s designated 
representative by a local distributor. 

F. Equipment and materials shall be suitable for intended location and use and 
include all accessories for proper installation and operation. 

G. Where two or more similar type items are furnished, all shall be of the same 
manufacture, e.g., receptacle shall be the same manufacturer unless other-
wise noted. 

H. Provide NEMA 3R or 4X housings, as indicated on drawings, where electrical 
apparatus is to be installed outdoors. 

I. Provide all hardware, supports, backing and other accessories necessary to 
install electrical equipment.  Iron or steel materials shall be galvanized for 
corrosion protection, and non-ferrous materials shall be brass or bronze.  
Provide stainless steel materials where indicated. 

J. Bolts, nuts, washers, and screws used for outside shall be high quality stain-
less steel or brass. 
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K. Duct Seal:  Pliable, non-toxic material used for application around conductors 
in raceway and in empty conduits to minimize moisture and rodent/insect infil-
tration.  Must be re-enterable material allowing for removal/reapplication after 
initial installation.  Non-drying, non-cracking, non-corrosive material that will 
not adversely affect raceway and conductors. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
 

A. General:  Comply with manufacturers’ instructions and directions pertaining to 
equipment, practices recommended by latest versions of the American Elec-
tricians Handbook, National Electrical Code, National Electrical Safety Code, 
National Fire Code, Institute of Electrical & Electronics Engineers, 
ANSI/Telecommunications Industry Association/Electronics Industries Asso-
ciation, Public Utilities Commission General Order No. 10 and the servicing 
utility agency requirements. 

1. Installation shall be appropriate for intended location and use and be 
complete and operable within intent indicated on the plans and specifica-
tions.  Provide all accessories as required for proper installation and op-
eration. 

2. For actual fabrication, installation and testing of the work use only certi-
fied, trained and experienced workmen familiar with items required and 
with manufacturers' recommended methods of installation.  Rejection of 
installed work made due to the lack of skill shall be corrected. 

3. Factory trained technician shall perform work for electrical items where 
specifically recommended by the manufacturer. 

B. Delivery, Handling, and Storage 

1. Deliver all materials of this Division in manufacturer’s original unopened 
packages or containers with label intact and legible. 

2. Use means necessary to protect the materials of this section before, dur-
ing, and after installation; to protect installed work; and to protect the orig-
inal structure, work and materials of the Owner. 

3. In the event of damage, immediately make all repairs and replacements 
necessary to the approval of the Owner and at no additional cost to the 
Owner. 

C. Cut and Patch:  Trench, excavate, cut and core as required to install electrical 
systems. 

1. Backfill, repair and patch walls, floors, ceilings and structure and pave-
ment and replant/regrass as required to restore finished surfaces, grade 
and landscape to original condition. Paint exposed raceways and boxes 
to match surrounding finish. 

2. Seal all excess openings. 
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3. Carefully chip concrete to avoid cutting structural steel.  Repair any dam-
age to rebars by welding. 

D. Equipment Connections:  Unless indicated otherwise, provide wiring for all 
equipment furnished by other trades.  Wiring shown on any drawing is based 
on equipment rating. Verify with the owner or trade furnishing equipment and 
adjust wiring and associated protective device as required to accommodate 
actual size of equipment to be furnished. Trench, excavate, cut and core as 
required to install electrical systems. 

1. Check and insure that proper polarity and phase rotation is provided for 
all outlets and equipment connections. 

E. Existing Conditions:  Verify existing field conditions prior to bidding.  Reroute 
existing electrical lines and relocate equipment as necessary to avoid conflict 
with new construction. 

1. Verify and check traverse of new electrical, signal and telecommunication 
lines for possible conflicts with existing utilities and obstructions and new 
construction prior to installation of new lines. 

2. Repair any existing utility lines damaged during construction. 

3. Remove existing wiring and equipment no longer in use.  Phase removal 
and new work as required to allow existing facilities to remain operational. 

F. Restrictions 

1. Noisy construction operations which interfere with the usual existing pro-
cedures in adjacent areas shall be scheduled with the owner. 

G. Adjustments and Settings 

1. Adjust breaker trips and other equipment settings and controls per manu-
facturer's recommendations and as required unless otherwise directed. 

2. Balance feeder loading equally on each phase as closely as practicable.  
Rearrange feeder and branch circuit connections as necessary to balance 
loads. 

H. Neat appearances in the finished work will be required.  Only experienced 
electrical workers shall be employed for the electrical installation. 

I. All work not installed and completed in accordance with the latest rules and 
regulations of OSHA and all local ordinances shall be removed and rein-
stalled correctly at the Contractor’s expense. 

J. Install all electrical materials and equipment in accordance with manufactur-
er’s recommendations for the seismic zone classification at the project site. 

K. The Electrical Contractor shall coordinate all electrical work to avoid conflicts 
with existing mechanical, structural, and architectural elements of this project. 
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L. Verify that electrical system may be installed in strict accordance with the 
original design, the Drawings and Specifications and the manufacturer’s rec-
ommendations. 

M. In the event of discrepancy, immediately notify the Architect.  Do not proceed 
with installation in areas of discrepancy until all such discrepancies have 
been fully resolved. 

3.02 OUTAGES 
 

A. Schedule all work to minimize power outages.  Outages will be permitted only 
after normal operating hours unless approved by the owner.  Contractor shall 
request for outages in writing at least two weeks in advance.  Contractor shall 
pay for charges for work required after normal operating hours and provide 
temporary power and wiring as necessary. 

END OF SECTION 
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SECTION 16060 - GROUNDING AND BONDING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Sup-
plementary Conditions and Division 01 Specification Sections, apply to this 
Section. 
 

1.02 SUMMARY 

A. Section Includes:  Grounding systems and equipment. 
 

PART 2 - PRODUCTS 

2.01 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless oth-
erwise required by applicable Code or authorities having jurisdiction. 
 

B. Bare Copper Conductors: 
 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch 

(6 mm) in diameter. 
4. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
5. Bonding Jumper:  Copper tape, braided conductors terminated with cop-

per ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 
 

C. Bare Grounding Conductor and Conductor Protector for Wood Poles: 
 
1. No. 4 AWG minimum, soft-drawn copper. 
2. Conductor Protector:  Half-round PVC or wood molding; if wood, use 

pressure-treated fir, cypress, or cedar. 
 

2.02 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction 
for applications in which used and for specific types, sizes, and combinations 
of conductors and other items connected. 
 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pres-
sure type with at least two bolts. 

 
1. Pipe Connectors:  Clamp type, sized for pipe. 
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PART 3 - EXECUTION 

3.01 APPLICATIONS 

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded 
conductors for No. 6 AWG and larger unless otherwise indicated. 
 

3.02 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch 
circuits. 
 

B. Install insulated equipment grounding conductors with the following items, in 
addition to those required by NFPA 70: 
 
1. Lighting circuits. 
 

C. Metal and Wood Poles Supporting Outdoor Lighting Fixtures:  Install ground-
ing electrode and a separate insulated equipment grounding conductor in ad-
dition to grounding conductor installed with branch-circuit conductors. 
 

3.03 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible 
unless otherwise indicated or required by Code.  Avoid obstructing access or 
placing conductors where they may be subjected to strain, impact, or dam-
age. 

END OF SECTION 
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SECTION 16120 - CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Sup-
plementary Conditions and Division 01 Specification Sections, apply to this 
Section. 
 

1.02 SUMMARY 

A. Section Includes: 
 
1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
 

1.03 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 
 

PART 2 - PRODUCTS 

2.01 CONDUCTORS AND CABLES 

A. Manufacturers:  Subject to compliance with requirements, available manufac-
turers offering products that may be incorporated into the Work include, but 
are not limited to, the following: 
 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide 
product indicated on Drawings or comparable product by one of the following: 
 
1. Alpha Wire. 
2. Belden Inc. 
3. Encore Wire Corporation. 
4. General Cable Technologies Corporation. 
5. Southwire Incorporated. 

 
C.  Copper Conductors:  Comply with NEMA WC 70/ICEA S-95-658. 

 
D. Conductor Insulation:  Comply with NEMA WC 70/ICEA S-95-658 for 

Type THW-2, Type THHN-2-THWN-2, or Type XHHW-2. 
 
2.02 CONNECTORS AND SPLICES 

A. Manufacturers:  Subject to compliance with requirements, available manufac-
turers offering products that may be incorporated into the Work include, but 
are not limited to, the following: 
 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide 
product indicated on Drawings or comparable product by one of the following: 

 
 



Street Light Repairs, Replacements and Upgrades Conductors and Cables 
IFB No.: IFB-19-HHL-005 16120 - 2 
  

 
1. AFC Cable Systems, Inc. 
2. Gardner Bender. 
3. Hubbell Power Systems, Inc. 
4. Ideal Industries, Inc. 
5. Ilsco; a branch of Bardes Corporation. 
6. NSi Industries LLC. 
7. O-Z/Gedney; a brand of the EGS Electrical Group. 
8. 3M; Electrical Markets Division. 
9. Tyco Electronics. 

 
C. Description:  Factory-fabricated connectors and splices of size, ampacity rat-

ing, material, type, and class for application and service indicated. 
 

2.03 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as de-
fined in NFPA 70, by a qualified testing agency, and marked for intended lo-
cation and application. 
 

B. Comply with NFPA 70. 
 
PART 3 - EXECUTION 

3.01 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 
AWG and larger. 
 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for 
No. 8 AWG and larger. 

 
3.02 INSTALLATION OF CONDUCTORS AND CABLES 

A. Use manufacturer-approved pulling compound or lubricant where necessary; 
compound used must not deteriorate conductor or insulation.  Do not exceed 
manufacturer's recommended maximum pulling tensions and sidewall pres-
sure values. 
 

B. Use pulling means, including fish tape, cable, rope, and basket-weave 
wire/cable grips, that will not damage cables or raceway. 

 
C. Install exposed cables parallel and perpendicular to surfaces of exposed 

structural members, and follow surface contours where possible. 
 
3.03 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's pub-
lished torque-tightening values.  If manufacturer's torque values are not indi-
cated, use those specified in UL 486A-486B. 
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B. Make splices, terminations, and taps that are compatible with conductor ma-
terial and that possess equivalent or better mechanical strength and insula-
tion ratings than unspliced conductors. 

 
END OF SECTION 
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SECTION 16521 - EXTERIOR LIGHTING 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 

 
A. Section Includes: 

 
1. Exterior luminaires  
2. Luminaire-mounted photoelectric relays. 
3. Poles and accessories. 

 
1.02 DEFINITIONS 

 
A. CCT:  Correlated color temperature. 

 
B. CRI:  Color-rendering index. 

 
C. LER:  Luminaire efficacy rating. 

 
D. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

 
E. Pole:  Luminaire support structure, including tower used for large area illumi-

nation. 
 

F. Standard:  Same definition as "Pole" above. 
 

1.03 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION 
 

A. Dead Load:  Weight of luminaire and its horizontal and vertical supports, 
lowering devices, and supporting structure, applied as stated in 
AASHTO LTS-4-M. 
 

B. Live Load:  Single load of 500 lbf (2224 N), distributed as stated in 
AASHTO LTS-4-M. 
 

C. Wind Load:  Pressure of wind on pole and luminaire and banners and banner 
arms, calculated and applied as stated in AASHTO LTS-4-M. 
 
1. Basic wind speed for calculating wind load for poles 50 feet (15 m) high or 

less is 100 mph (45 m/s). 
 
a. Wind Importance Factor:  1.0. 
b. Minimum Design Life:  25 years. 
c. Velocity Conversion Factors:  1.0. 
 

1.04 ACTION SUBMITTALS 
 

A. Product Data:  For each luminaire, pole, and support component, arranged in 
order of lighting unit designation.  Include data on features, accessories, fin-
ishes, and the following: 
 
1. Physical description of luminaire, including materials, dimensions, effec-

tive projected area, and verification of indicated parameters. 
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2. Details of attaching luminaires and accessories. 
3. Details of installation and construction. 
4. Luminaire materials. 
5. Photometric data based on laboratory tests of each luminaire type, com-

plete with indicated lamps, ballasts, and accessories. 
 
a. Testing Agency Certified Data:  For indicated luminaires, photometric 

data shall be certified by a qualified independent testing agency.  Pho-
tometric data for remaining luminaires shall be certified by manufac-
turer. 

b. Manufacturer Certified Data:  Photometric data shall be certified by 
manufacturer's laboratory with a current accreditation under the Na-
tional Voluntary Laboratory Accreditation Program for Energy Efficient 
Lighting Products. 

 
6. Photoelectric relays. 
7. Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency 

data. 
8. Materials, dimensions, and finishes of poles. 
9. Means of attaching luminaires to supports, and indication that attachment 

is suitable for components involved. 
10. Anchor bolts for poles. 
11. Manufactured pole foundations. 
 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments 
to other work. 
 
1. Detail equipment assemblies and indicate dimensions, weights, loads, re-

quired clearances, method of field assembly, components, and location 
and size of each field connection. 

2. Anchor-bolt templates keyed to specific poles and certified by manufac-
turer. 

3. Design calculations, certified by a qualified professional engineer, indicat-
ing strength of screw foundations and soil conditions on which they are 
based. 
 

1.05 INFORMATIONAL SUBMITTALS 
 

A. Pole and Support Component Certificates:  Signed by manufacturers of 
poles, certifying that products are designed for indicated load requirements in 
AASHTO LTS-4-M and that load imposed by luminaire and attachments has 
been included in design.  The certification shall be based on design calcula-
tions by a professional engineer. 
 

B. Qualification Data:  For qualified agencies providing photometric data for 
lighting fixtures. 

 
C. Field quality-control reports. 

 
D. Warranty:  Sample of special warranty. 

 
1.06 QUALITY ASSURANCE 
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A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by 
manufacturers' laboratories that are accredited under the National Volunteer 
Laboratory Accreditation Program for Energy Efficient Lighting Products. 
 

B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by 
an independent agency, with the experience and capability to conduct the 
testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910. 

 
C. Electrical Components, Devices, and Accessories:  Listed and labeled as de-

fined in NFPA 70, by a qualified testing agency, and marked for intended lo-
cation and application. 

 
D. Comply with IEEE C2, "National Electrical Safety Code." 

 
E. Comply with NFPA 70. 

 
1.07 DELIVERY, STORAGE, AND HANDLING 

 
A. Package aluminum poles for shipping according to ASTM B 660. 

 
B. Store poles on decay-resistant-treated skids at least 12 inches (300 mm) 

above grade and vegetation.  Support poles to prevent distortion and arrange 
to provide free air circulation. 

 
C. Retain factory-applied pole wrappings on metal poles until right before pole 

installation.  For poles with nonmetallic finishes, handle with web fabric 
straps. 
 

1.08 WARRANTY 
 

A. Special Warranty:  Manufacturer's standard form in which manufacturer 
agrees to repair or replace products that fail in materials or workmanship; that 
corrode; or that fade, stain, perforate, erode, or chalk due to effects of weath-
er or solar radiation within specified warranty period.  Manufacturer may ex-
clude lightning damage, hail damage, vandalism, abuse, or unauthorized re-
pairs or alterations from special warranty coverage. 
 
1. Warranty Period for Luminaires:  Five> years from date of Substantial 

Completion. 
2. Warranty Period for Metal Corrosion:  Five years from date of Substantial 

Completion. 
3. Warranty Period for Color Retention:  Five years from date of Substantial 

Completion. 
4. Warranty Period for Poles:  Repair or replace lighting poles and standards 

that fail in finish, materials, and workmanship within manufacturer's 
standard warranty period, but not less than three years from date of Sub-
stantial Completion. 
 
 
 

PART 2 - PRODUCTS 
 
2.01 MANUFACTURERS 
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A. Products:  Subject to compliance with requirements, available products that 
may be incorporated into the Work include, but are not limited to, product(s) 
indicated on Drawings. 
 

2.02 GENERAL REQUIREMENTS FOR LUMINAIRES 
 

A. Luminaires shall comply with UL 1598 and be listed and labeled for installa-
tion in wet locations by an NRTL acceptable to authorities having jurisdiction. 
 

B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters 
of lateral light distribution patterns indicated for luminaires. 

 
C. Metal Parts:  Free of burrs and sharp corners and edges. 

 
D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise 

indicated.  Form and support to prevent warping and sagging. 
E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not 

warp, sag, or deform in use.  Provide filter/breather for enclosed luminaires. 
 

F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light 
leakage under operating conditions, and designed to permit relamping with-
out use of tools.  Designed to prevent doors, frames, lenses, diffusers, and 
other components from falling accidentally during relamping and when se-
cured in operating position.  Doors shall be removable for cleaning or replac-
ing lenses.  Designed to disconnect ballast when door opens. 

 
G. Exposed Hardware Material:  Stainless steel. 

 
H. Plastic Parts:  High resistance to yellowing and other changes due to aging, 

exposure to heat, and UV radiation. 
 

I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to 
block light distribution to indicated portion of normally illuminated area or field. 

J. Reflecting surfaces shall have minimum reflectance as follows unless other-
wise indicated: 
 
1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 

 
K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gas-

kets to seal and cushion lenses and refractors in luminaire doors. 
 

L. Luminaire Finish:  Manufacturer's standard paint applied to factory-
assembled and -tested luminaire before shipping.  Where indicated, match 
finish process and color of pole or support materials. 

 
M. Factory-Applied Finish for Steel Luminaires:  Comply with NAAMM's "Metal 

Finishes Manual for Architectural and Metal Products" for recommendations 
for applying and designating finishes. 
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1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Sol-
vent Cleaning," to remove dirt, oil, grease, and other contaminants that 
could impair paint bond.  Grind welds and polish surfaces to a smooth, 
even finish.  Remove mill scale and rust, if present, from uncoated steel, 
complying with SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning," or 
SSPC-SP 8, "Pickling." 
 

N. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's 
"Metal Finishes Manual for Architectural and Metal Products" for recommen-
dations for applying and designating finishes. 
 
1. Finish designations prefixed by AA comply with the system established by 

the Aluminum Association for designating aluminum finishes. 
2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-

M32); buff complying with AA-M20; and seal aluminum surfaces with 
clear, hard-coat wax. 

3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medi-
um satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Ar-
chitectural Class I, clear coating 0.018 mm or thicker) complying with 
AAMA 611. 

4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  
medium satin; Chemical Finish:  etched, medium matte; Anodic Coating:  
Architectural Class I, integrally colored or electrolytically deposited color 
coating 0.018 mm or thicker) complying with AAMA 611. 
 
a. Color:  Dark bronze. 

 
2.03 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS 

 
A. Comply with UL 773 or UL 773A. 
 
B. Contact Relays:  Factory mounted, single throw, designed to fail in the on po-

sition, and factory set to turn light unit on at 1.5 to 3 fc (16 to 32 lx) and off at 
4.5 to 10 fc (48 to 108 lx) with 15-second minimum time delay. 
 
1. Relay with locking-type receptacle shall comply with ANSI C136.10. 
2. Adjustable window slide for adjusting on-off set points. 

 
2.04 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS 

 
A. Structural Characteristics:  Comply with AASHTO LTS-4-M. 

 
1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade 

without failure, permanent deflection, or whipping in steady winds of 
speed indicated in "Structural Analysis Criteria for Pole Selection" Article. 

2. Strength Analysis:  For each pole, multiply the actual equivalent projected 
area of luminaires and brackets by a factor of 1.1 to obtain the equivalent 
projected area to be used in pole selection strength analysis. 
 

B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' 
mounting requirements.  Use stainless-steel fasteners and mounting bolts un-
less otherwise indicated. 
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C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items com-
patible with support components. 

 
1. Materials:  Shall not cause galvanic action at contact points. 
2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galva-

nized after fabrication unless otherwise indicated. 
3. Anchor-Bolt Template:  Plywood or steel. 

 
D. Handhole:  Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches 

(65 by 130 mm), with cover secured by stainless-steel captive screws. 
 

E. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-
base flange.  Concrete, reinforcement, and formwork are specified in Sec-
tion 03300 "Cast-in-Place Concrete." 
 

2.05 ALUMINUM POLES 
 

A. Poles:  Seamless, extruded structural tube complying with 
ASTM B 429/B 429M, Alloy 6063-T6 with access handhole in pole wall. 
 

B. Poles:  ASTM B 209 (ASTM B 209M), 5052-H34 marine sheet alloy with ac-
cess handhole in pole wall. 
 
1. Shape:  Square, straight. 
2. Mounting Provisions:  Butt flange for bolted mounting on foundation or 

breakaway support. 
 

C. Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets 
indicated, and securely fastened to pole top. 
 

D. Grounding and Bonding Lugs:  Welded 1/2-inch (13-mm) threaded lug, com-
plying with requirements in Section 16060 "Grounding and Bonding," listed 
for attaching grounding and bonding conductors of type and size listed in that 
Section, and accessible through handhole. 
 

E. Brackets for Luminaires:  Detachable, with pole and adapter fittings of cast 
aluminum.  Adapter fitting welded to pole and bracket, then bolted together 
with stainless-steel bolts. 
 
1. Tapered oval cross section, with straight tubular end section to accom-

modate luminaire. 
2. Finish:  Same as luminaire. 

 
F. Prime-Coat Finish:  Manufacturer's standard prime-coat finish ready for field 

painting. 
 

G. Aluminum Finish:  Comply with NAAMM's "Metal Finishes Manual for Archi-
tectural and Metal Products" for recommendations for applying and designat-
ing finishes. 
 
1. Finish designations prefixed by AA comply with the system established by 

the Aluminum Association for designating aluminum finishes. 
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2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-
M32); buff complying with AA-M20; and seal aluminum surfaces with 
clear, hard-coat wax. 

3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medi-
um satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Ar-
chitectural Class I, clear coating 0.018 mm or thicker) complying with 
AAMA 611. 

4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  
medium satin; Chemical Finish:  etched, medium matte; Anodic Coating:  
Architectural Class I, integrally colored or electrolytically deposited color 
coating 0.018 mm or thicker) complying with AAMA 611. 
 

PART 3 - EXECUTION 
 
3.01 LUMINAIRE INSTALLATION 

 
A. Fasten luminaire to indicated structural supports. 

 
1. Use fastening methods and materials selected to resist seismic forces de-

fined for the application and approved by manufacturer. 
 

B. Adjust luminaires that require field adjustment or aiming.  Include adjustment 
of photoelectric device to prevent false operation of relay by artificial light 
sources, favoring a north orientation. 
 

3.02 POLE INSTALLATION 
 

A. Alignment:  Align pole foundations and poles for optimum directional align-
ment of luminaires and their mounting provisions on the pole. 
 

B. Clearances:  Maintain the following minimum horizontal distances of poles 
from surface and underground features unless otherwise indicated on Draw-
ings: 
 
1. Fire Hydrants and Storm Drainage Piping:  60 inches (1520 mm). 
2. Water, Gas, Electric, Communication, and Sewer Lines:  10 feet (3 m). 
3. Trees:  15 feet (5 m) from tree trunk. 

 
C. Concrete Pole Foundations:  Set anchor bolts according to anchor-bolt tem-

plates furnished by pole manufacturer.  
 

3.03 CORROSION PREVENTION 
 

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct con-
tact with a dissimilar metal, protect aluminum by insulating fittings or treat-
ment. 
 

B. Steel Conduits:  In concrete foundations, wrap conduit with 0.010-inch- 
(0.254-mm-) thick, pipe-wrapping plastic tape applied with a 50 percent over-
lap. 
 

3.04 GROUNDING 
 



Street Light Repairs, Replacements and Upgrades Exterior Lighting 
IFB No.: IFB-19-HHL-005 16521 - 8 
  

A. Ground metal poles and support structures according to Section 16060 
"Grounding and Bonding." 
 
1. Connect to existing grounding electrode for each pole unless otherwise 

indicated. 
 

B. Ground nonmetallic poles and support structures according to Section 16060 
"Grounding and Bonding." 
 
1. Connect to existing grounding electrode for each pole. 
2. Install grounding conductor and conductor protector. 
3. Ground metallic components of pole accessories and foundations. 

 
3.05 FIELD QUALITY CONTROL 

 
A. Inspect each installed fixture for damage.  Replace damaged fixtures and 

components. 
 

B. Illumination Observations:  Verify normal operation of lighting units after in-
stalling luminaires and energizing circuits with normal power source. 
 
1. Verify operation of photoelectric controls. 
 

 

END OF SECTION 
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