DIVISION 26 - ELECTRICAL

Section 26 56 00 - Exterior Lighting


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.
This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Exterior Lighting” Work is shown in the Contract Documents. This section includes exterior lighting units with luminaires, lamps, ballasts, poles/support structures, and accessories.

B. Definitions:
1. Lighting Unit: A luminaire or an assembly of luminaires complete with a common support, including pole, post, or other structure, and mounting and support accessories.

2. Luminaire (Light Fixture): A complete lighting device consisting of lamp(s) and ballast(s), when applicable, together with parts designed to distribute light, to position and protect lamps, and to connect lamps to power supply.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. NFPA 70 (National Fire Protection Association )- National Electrical Code (current edition)

B. NFPA 101 (National Fire Protection Association) - Life Safety Code (current edition) 

1.3 SUBMITTALS
Delete “Poles” in this Article if not applicable.

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Plan: Provide layout and details of exterior lighting assemblies, including relevant information about supporting structure and supported lighting system. Show structural and electrical attachment locations, methods, and components.

2. Product Data: For each type of lighting unit indicated, arranged in order of lighting unit designation. Include data on features, accessories, finishes, and the following:

a. Materials and dimensions of luminaires and poles, including Effective Projected Area. 

b. Luminaire materials.

c. Photoelectric relays.

d. Ballasts, including energy-efficiency data.

e. Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data.

f. Anchor bolts for poles.  
Delete “independent” in subparagraph below if certified tests by manufacturer are adequate.

Select one of two subparagraphs below. With second subparagraph, photometric tests by manufacturer’s laboratory are acceptable.

g. Certified results of independent laboratory tests for fixtures and lamps for electrical ratings and photometric data.

h. Certified results of laboratory tests for fixtures and lamps for photometric performance.

i. High-intensity-discharge luminaire ballasts.

3. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other Work.  

a. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.  
b. Light poles and other supports.

c. Anchor-bolt templates keyed to specific poles and certified by manufacturer and anchor bolt assemblies.

d. Light and camera support and attachment assemblies.

Retain paragraph and subparagraphs below if Samples of luminaires or lighting units are required for verification purposes. Edit if sample requirements are indicated in other than exterior lighting unit schedule. As an alternative, list of unit types for sample submission can be added below.

4. Samples for Verification: For lighting units or luminaires designated for sample submission in the Exterior Lighting Unit Schedule.

a. Lamps: Specified units installed.

b. Ballast: 120V model of specified ballast type.

c. Finishes: For each finished metal used in support components.

Delete paragraph below if not required.

5. Product Certificates: Signed by manufacturers of lighting units certifying that products comply with requirements.

Delete paragraph below except for projects with extensive tests of installations.

6. Field Test Reports: Indicate and interpret test results for compliance with performance requirements.

7. Maintenance Data: For lighting units to include in maintenance manuals specified in Division 1 General Requirements.

8. Calculations: Submit calculation package prepared and signed by a Professional Engineer licensed in the State of Washington verifying that the light pole, light pole anchorage, and attached lighting fixtures meet indicated loading requirements and other codes requirements of authorities having jurisdiction.

1.4 QUALITY ASSURANCE
A. Listing and Labeling: Provide fixtures and accessories that are Listed and Labeled as defined in NFPA 70, Article 100 and marked for intended use for the location and environment in which they are installed.

B. Comply with ANSI/IEEE C2, "National Electrical Safety Code."

C. Comply with NFPA 70, as adopted and administered by the Authority Having Jurisdiction.

D. Comply with UL requirements.  
Delete below if FM compliance is not required. Coordinate with Drawings.

E. FM Compliance: Units for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM.

F. Professional Engineer Qualifications:
1. All required calculations shall be provided by a Professional Engineer who is licensed in the State of Washington and who is experienced in providing seismic engineering services.

2. Certification by a Professional Engineer licensed in a state other than Washington, if requested, may be approved by the Engineer.

The use of custom and foreign products is undesirable. These products may only be used with prior approval from the Port. Delete below if not used.

1.5 CUSTOM LIGHT FIXTURES
A. All custom light fixtures require a prototype to be submitted prior to commencement of fabrication. The purpose of the prototype will be to review construction, lamp placement within the fixture, lamp type, optical assembly, finishes, etc. Modifications may be required as a result of the prototype review. These modifications and others that do not materially affect the cost of the fixture shall be incorporated at no additional cost to the Port.

1.6 DELIVERY, STORAGE, AND HANDLING OF POLES
A. Package aluminum poles for shipping according to ASTM B660.

B. Store poles on decay-resistant treated skids at least 12 inches above grade and vegetation. Support poles to prevent distortion and arrange to provide free air circulation.

C. Handle wood poles so they will not be damaged. Do not use pointed tools that can indent surface more than 1/4 inch deep. Do not apply tools to section of poles below ground-line.

D. Retain factory-applied pole wrappings on fiberglass poles until just before pole installation. Handle poles with web fabric straps.

E. Retain factory-applied pole wrappings on metal poles until just before pole installation. For poles with nonmetallic finishes, handle with web fabric straps.

1.7 SPECIAL WARRANTY
Retain this Article when a special finish warranty is required for luminaires or poles. Coordinate with Section 01 78 36 - Warranties and Bonds.
A. General Warranty: Special warranty specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor under requirements of the Contract Documents.

B. Special Warranty: Written warranty, signed by manufacturer and Installer agreeing to replace external parts of luminaires and poles exhibiting a failure of finish as specified below. This warranty is in addition to, and not a limitation of, other rights and remedies Owner may have under requirements of the Contract Documents.

Subparagraphs below are examples only. Verify availability and length of warranty period with manufacturers selected.

1. Protection of Metal from Corrosion: Warranty against perforation or erosion of finish due to weathering.

2. Color Retention: Warranty against fading, staining, and chalking due to effects of weather and solar radiation.

3. Warranty Period: Manufacturer’s standard, but not less than three years from date of Substantial Completion.  

4. Warranty Period for Luminaires: Five years from date of Substantial Completion.

5. 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 Substantial Completion.  
1.8 EXTRA MATERIALS
A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals.
Include spare parts in Operations and Maintenance Manuals.
Lamps: [10] for every [100] of each type and rating installed. Furnish at least one of each type.
Glass and Plastic Lenses, Covers, and Other Optical Parts: [1] for every [100] of each type and rating installed. Furnish at least one of each type.
Ballasts: [1] for every [100] of each type and rating installed. Furnish at least one of each type.
Globes and Guards: [1] for every [20] of each type and rating installed. Furnish at least one of each type.
PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 MANUFACTURERS
A. Acceptable Manufacturers

1. Fluorescent Ballasts – Electronic
a. Advance

b. Osram Sylvania

c. Universal Lighting Technologies; Subsidiary of Panasonic Co.
d. Or Approved Equal.  
2. HID Ballasts

a. Advance

b. Universal Lighting Technologies; Subsidiary of Panasonic Co.
c. Or Approved Equal.  
3. Lamps – Fluorescent and HID

a. Osram Sylvania

b. Venture Technologies.
c. General Electric

d. Durotest

e. Or Approved Equal.  
4. LED lamps

a. Cree

b. Philips

c. Or Approved Equal.  
5. LED Drivers

a. Cree

b. Philips

c. Or Approved Equal.  
6. Steel Poles

a. Holphane

b. Philips

c. Or Approved Equal.  
B. Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the products indicated in the Lighting Fixture Schedule located on the Drawings.

Coordinate descriptions of exterior lighting units with schedules and details.

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

B. Comply with AASHTO LTS-3 for pole or other support structures, brackets, arms, appurtenances, base, anchorage and foundation.

C. Wind Load Strength of Support Assembly: Wind load strength of support assembly:  Adequate to carry support assembly plus luminaires at indicated heights above grade without failure, permanent deflection, or whipping in steady winds of 100 mph (160 km/h) with a gust factor of 1.3.

D. Light fixtures that contain lamps which require protective shielding shall be furnished with a tempered glass lens, or approved unbreakable lens, UL or ETL listed for the application.

E. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.

F. Metal Parts: Corrosion resistant aluminum, free from burrs, sharp corners, and edges. 

G. Sheet Metal Components: Corrosion-resistant aluminum, unless otherwise indicated. Form and support to prevent warping and sagging.  

H. Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use. Provide filter/breather for enclosed luminaires.

I. Doors, Frames, and Other Internal Access: Smooth operating, free from light leakage under operating conditions, and arranged to permit relamping without use of tools. Arrange doors, frames, lenses, diffusers, and other pieces to prevent accidental falling during relamping and when secured in operating position. Provide for door removal for cleaning or replacing lens. Arrange to disconnect ballast when door opens.  

J. Exposed Hardware Material: Stainless steel.

K. Hangers for pendant fixtures are to be rigid type; with not less than five-threaded engagement turns at each end.  A safety factor of 4 shall be used in sizing anchors and hangers.  

L. Recessed fluorescent downlights shall have cones, which are low brightness, low iridescence, and semi-specular or specular alzak as specified and shall be self flanged type. UL listed and labeled for damp or wet locations as required by project.  

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

N. Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat, and ultraviolet radiation.  

O. Reflecting Surfaces: which are painted shall be baked white enamel or manufacturer standard color, two coats minimum with an average reflectance of 90% or greater. 

P. Lenses, Diffusers, Covers, and Globes; High resistance to yellowing and other changes due to aging, UV stabilized.  [100% virgin acrylic plastic] or [annealed crystal glass].  [Provide vandal-resistant equipment.]

Q. Lenses and Refractors Gaskets: Materials as indicated. Use heat- and aging-resistant, resilient gaskets to seal and cushion lens and refractor in luminaire doors. 

R. Luminaire Finish: Painted parts shall be water based coatings and shall be low VOC. 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.

S. Photoelectric Relays: As follows:

1. Contact Relays: Single throw, arranged to fail in the on position 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.

2. Relay Mounting: In luminaire housing.

T. High-Intensity-Discharge Ballasts: Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction of average lamp life. Constant wattage autotransformer or regulating high-power-factor type, unless otherwise indicated.

1. Ballast Circuit: Constant-wattage autotransformer or regulating high-power-factor type.

2. Minimum Starting Temperature: Minus 22 deg F (Minus 30 deg C).

3. Normal Ambient Operating Temperature: 104 deg F (40 deg C).

4. Ballast Fuses: One in each ungrounded supply conductor. Voltage and current ratings as recommended by ballast manufacturer.  

5. Single-Lamp Ballasts: Minimum starting temperature of minus 40°C.  

6. Auxiliary, Instant-On, Quartz System, where required: Factory-installed feature automatically switches quartz lamp on when fixture is initially energized and when momentary power outages occur. System automatically turns quartz lamp off when HID lamp reaches approximately 60 percent of light output.

7. Open-circuit operation will not reduce average life.  

8. High-Pressure Sodium Ballasts: Equip with a solid-state igniter/starter having an average life in pulsing mode of 10,000 hours at an igniter/starter case temperature of 90°C. 20,000 hours.  

9. Noise: Uniformly quiet operation, with a noise rating of B or better.  
Delete paragraph below if hot restrike or instant restrike high-pressure sodium lamps or auxiliary, instant-on, quartz system below is used or if there is no requirement to restore light from high-intensity-discharge luminaires immediately after momentary power interruption. Coordinate with Drawings.

U. Instant High-Pressure Sodium Restrike Starters: Solid-state, potted module, mounted inside luminaire.

1. Compatible with mogul-base high-pressure sodium lamps, ballasts, and sockets up to 150W.

2. Re-strike Range: 105 to 130V ac.

V. Auxiliary, Instant-on, Quartz System: Automatically switches quartz lamp on when luminaire is initially energized and when momentary power outages occur. Automatically turns quartz lamp off when high-intensity-discharge lamp reaches approximately 60 percent light output.

1. Mount control components internal to ballast.

2. Connect to ballast with tap so quartz lamp operates at 120V.

Coordinate paragraph below with Drawings. Indicate lamp designation for each luminaire, in the lighting fixture schedule located on the drawings.

W. Lamps: Comply with the standard of the ANSI C78 series that is applicable to each type of lamp. Provide luminaires with indicated lamps of designated type, characteristics, and wattage. Where a lamp is not indicated for a luminaire, provide medium wattage lamp recommended by manufacturer for luminaire.
X. Provide thermal protection.
Y. Provide a scope mounting for each fixture and one aiming scope for aiming of all HID flood light fixture.
Z. Fixtures with replaceable lamps shall only use lamps currently stocked by the electrical shop unless approved by Facilities and Infrastructure.
AA. Fixture ballasts shall be selected to be the most efficient type available for the fixture.
AB. Lighting design is the primary element of an electrical design that affects system efficiency. Evaluate available lighting fixtures on a life cycle cost basis to determine the most appropriate technology for each application.
AC. Painted parts shall be water based coatings or Facilities and Infrastructure approved and shall be low VOC.
AD. All material used for lighting equipment must be capable of being recycled. Use of water based coatings, recyclable plastics, ceramics and metals are required. (Due to liability, it is not allowed that such material be reused by third parties.) All wiring must now use lead free jacketing. This will apply to communication equipment printed circuit boards, monitors and PLC based control systems. All material taken from the site for disposal shall be through certified recyclers (county or state).
2.3 LUMINAIRE SUPPORT COMPONENTS
A. Description: Comply with AASHTO LTS for pole or other support structures, brackets, arms, appurtenances, base, and anchorage and foundation.
B. Wind Load:

1. Comply with AASHTO LTS wind load provisions for designing the pole and other support structures, brackets, arms, appurtenances with the following criteria:

Coordinate with the Structural Engineer licensed in the State of Washington for values below.
	AREA
	[SEATAC AIRPORT]

	Basic Wind Speed, V
	[85] mph

	Velocity Conversion Factor, Cv
	[1.00]

	Importance Factor, Ir
	[1.0]

	Wind Topographical Factor, Kz
	[1.17]

	Wind Gust Effect Factor, G
	[1.14]

	Wind Drag Coefficient, Cd
	[1.20]


2. Wind Pressure Coefficients and the design pressures shall be applied in accordance with AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals.

3. Strength Analysis:
a. For each pole type and luminaire combination, multiply the actual equivalent projected area of luminaires, cameras, and brackets by a factor of 1.1 to obtain the equivalent projected area to be used in pole selection strength analysis.
b. For each pole type and luminaire combination, add the effective projected area of two additional luminaires of similar type to the assembly total to be used in pole selection strength analysis.

4. Deflection Analysis:

a. Poles and support structures for the attachment of cameras shall be designed such that there is negligible movement of the camera under wind loading. Contractor shall confirm sufficiency of deflection and vibration characteristics with camera manufacturer.
C. Seismic Load:

1. Comply with ASCE 7 seismic provisions for designing the pole and other support structures, brackets, arms, appurtenances with the following criteria:

Use the conservative values below for Airport locations. For all other locations or for a potential improvement at Airport locations, talk to the Structural Engineer licensed in the State of Washington. 

	AREA
	SEATAC AIRPORT

	Site Class
	D

	SS
	1.45g

	S1
	0.498g

	SDS
	0.967g

	SD1
	0.498g

	Seismic Design Category
	D


2. Strength Analysis:
a. For each pole type and luminaire combination, multiply the actual weight of luminaires, cameras, and brackets by a factor of 1.1 to obtain the weight to be used in pole selection strength analysis.
D. Finish: Match finish of pole/support structure for arm, bracket, and tenon mount materials.

Coordinate paragraph and subparagraphs below with Drawings.

E. Materials:

1. Where not otherwise specified, see Section 05 12 00 – Structural Steel for specification of steel materials.

F. Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with support components.

1. Materials: Will not cause galvanic action at contact points.

2. Mountings: Correctly position luminaire to provide indicated light distribution.

3. Anchor Bolts, Nuts, and Washers: Hot-dip galvanized after fabrication unless stainless-steel items are indicated.

4. Anchor-Bolt Template: Plywood or steel.

Select one of three pole bases below.

G. Pole Bases: Anchor type with hold-down or anchor bolts, leveling nuts, and bolt covers.

H. Pole Bases: Hinged-anchor type with hold-down or anchor bolts, leveling nuts, and bolt covers.

I. Pole Bases: Embedded type with underground cable entry.

Select from basic pole descriptions below and edit to suit Project, or insert description of another pole type. Selected description, along with wind-load strength specified above, will provide an adequate pole design, but one that will possibly be marginal in resistance to flexure or vibration.

If support structures other than poles are used, add paragraph here to specify structure materials.

J. Steel Poles: Tubing complying with ASTM A500, Grade B, carbon steel with a minimum yield of 46,000 psi; one-piece construction up to 40 feet in length with access handhole in pole wall.  

1. Shape: Round, tapered.

2. Mounting Provisions: Butt flange for bolted mounting on foundation or breakaway support.
Usually delete subparagraphs below for poles 60 feet and less in height and for poles with luminaire lowering systems. Edit to suit Project, safety codes, and planned luminaire servicing methods. Add requirement for removable steps if necessary. Coordinate with Drawings.

3. Steps: Fixed steel with nonslip treads, positioned for 15-inch vertical spacing, alternating on opposite sides of pole; first step at elevation 10 feet above finished grade.

4. Cable Support Grip: Wire-mesh type with rotating attachment eye, sized for diameter of cable and rated for a minimum load equal to weight of supported cable times a 5.0 safety factor.

Select paragraph below for aluminum poles up to 35 feet in nominal mounting height and if higher strength or resistance to vibration is not required.

K. Aluminum Poles: Fabricated from seamless, extruded structural tube complying with ASTM B429, 6063-T6 alloy with access handhole in pole wall.

Select paragraph below for aluminum poles up to 40 feet in nominal mounting height and if higher strength or resistance to vibration is required.

L. Aluminum Poles: Fabricated from ASTM B209, 5052-H34 marine sheet alloy with access handhole in pole wall.

Retain subparagraph below with one of three metal pole paragraphs above.

1. Grounding Provisions for Metal Pole/Support Structure: Welded 1/2-inch threaded lug, accessible through handhole and listed for copper conductor connection.

M. Fiberglass Poles: Comply with ANSI C136.20 with access handhole in pole wall.

N. Prestressed Concrete Poles: Centrifugally cast, hollow-shaft type.
1. Cure with wet steam and age for a minimum of 15 days before installation.
2. Fabricate poles with a hard, nonporous surface that is resistant to water, frost, and road and soil chemicals and that have a maximum water-absorption rate of 3 percent.

O. Pole Shaft Shape:

1. Section: [Round] [Square]
2. Profile: [Tapered] [Straight]
Coordinate six paragraphs below with Drawings.

P. Aluminum Mast Arms: Tapered oval arms continuously welded to pole attachment plate with span and rise as indicated.

Q. Steel Mast Arms: Fabricated from Nominal Pipe Size 2 (DN50) black steel pipe, continuously welded to pole attachment plate with span and rise as indicated.

R. Metal Pole Brackets: Match pole metal. Provide cantilever brackets without underbrace, in sizes and styles indicated, with straight tubular end section to accommodate luminaire.  

1. Adapter fitting welded to pole, allowing the bracket to be bolted to the pole mounted adapter, then bolted together with galvanized-steel bolts.  
S. Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, and securely fastened to pole top.

T. Lowering System for Luminaires: Include luminaire mounting assembly, lowering device, lowering cable, and portable winch.

1. Coordinate with pole and luminaire manufacturers for assembly details, wind-loading and vibration analysis, and compatibility of materials for electrolysis-free attachment and connection.

2. Structural and Mechanical Design: Use a safety factor of 5.0 for static and dynamic loading of load-bearing components, including cable.

3. Lowering Device: Weatherproof, cast-aluminum housing with multipin, plug-receptacle assembly.

4. Lowering Cable: Stainless-steel aircraft cable.

Coordinate subparagraph below with Drawings.

5. Portable Winch: Electric drive with cord and plug and 120V, weatherproof receptacle mounted in pole base.

Coordinate paragraph and subparagraph below with Drawings and Structural Engineer licensed in the State of Washington.  
U. Concrete for Pole Foundations: Cast in place, with anchor bolts to match pole-base flange.  
1. Comply with Section 03 30 00 - Cast-in-Place Concrete.
2. Design Strength: 3000 psi, 28-day compressive strength.

2.4 FINISHES
A. Comply with AMP 500’s recommendations for applying and designating finishes.

B. Aluminum: Finish designations prefixed by “AA” comply with the system established by the Aluminum Association for designating aluminum finishes.

Select one of four subparagraphs below or revise to suit Project.

1. 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.

2. Class I, Clear Anodic Finish: AA-M32C22A41 (Mechanical Finish: medium satin; Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 607.1.

3. 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 606.1 or AAMA 608.1.

Retain one color below with any subparagraph above.

a. Color: Light bronze.

b. Color: Medium bronze.

c. Color: Dark bronze.

d. Color: Black.

C. Steel: Grind welds and polish surfaces to a smooth, even finish.

1. Galvanized Finish: Hot-dip galvanize after fabrication to comply with ASTM A123.

Select subparagraph above for plain galvanized finish or three subparagraphs and associated subparagraphs below for factory-painted finish.

2. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, “Solvent Cleaning,” to remove dirt, oil, grease, and other contaminants that could impair paint bond. 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.”

3. Interior: Apply one coat of bituminous paint on interior of pole, or otherwise treat to prevent corrosion.

4. Polyurethane Enamel: Manufacturer’s standard finish consisting of one or more coats of primer and two finish coats of high-gloss, high-build polyurethane enamel.

Retain one color below.

a. Color: As indicated by manufacturer’s designations.

b. Color: Match Engineer’s sample.

c. Color: As selected by the Engineer from manufacturer’s full range.

2.5 FLUORESCENT BALLASTS
A. Electronic integrated circuit, solid state, full-light-output, energy efficient type, compatible with lamps and lamp combinations to which connected.

1. Certification by Electrical Testing Laboratory (ETL).

2. Labeling by Certified Ballast Manufacturers Association (CBM).

3. Type: Class P, high power factor.

4. Lamp flicker less than 5 percent
5. Operating frequency of 20 kHz.

6. Power factor of .98.

7. Crest Factor of 1.7.

8. Ballast Factor of 0.88.

9. Sound Rating A.

10. Total Harmonic Distortion (THD) of Ballast Current: Less than 10 percent.

11. Conform to FCC regulations Part 15, Subpart J for electromagnetic interference.  
12. Case Temperature for Compact Lamp Ballasts: 65 deg C, maximum.  
13. Conform to IEEE C62.41, Category A, for resistance to voltage surges for normal and common modes.

14. Multi-tap Ballast's: Use 2-, 3-, or 4-lamp ballast for multi-tap fixtures where possible.

15. Lamp ballast connection method does not reduce normal rated life of lamp.

16. Cold weather ballasts shall be rated at -10°F.  
2.6 LED DRIVERS
A. Class 1, constant current.  
B. Power factor >90% at full load.  
C. THD <20%.  
D. Integral surge protection in accordance with ANSI C62.41.2.  
E. Minimum 5 year warranty.

2.7 LAMPS – FLUORESCENT AND HID.  
A. Standard fluorescent fixtures shall use T8 style lamps.

B. Comply with ANSI C78 series that is applicable to each type of lamp.

C. Fluorescent lamps shall have a color temperature of 3500k, and a color-rendering index rating (CRI) of 85.

D. High Intensity Discharge lamps shall be High Pressure Sodium.  Special conditions shall permit the use of Metal Halide.

E. High-Pressure Sodium Lamps: ANSI C78.42, CRI 21 (minimum), CCT color temperature 1900 K, and average rated life of 24,000 hours, minimum.

1. Dual-Arc Tube Lamp: Arranged so only one of two arc tubes is lighted at one time and, when power is restored after an outage, the cooler arc tube, with lower internal pressure, lights instantly, providing an immediate 8 to 15 percent of normal light output.

F. Metal-Halide Lamps: ANSI C78.43, with minimum CRI 65, and CCT color temperature 4000 K.

G. Ceramic, Pulse-Start, Metal-Halide Lamps: Minimum CRI 80 and CCT color temperature 4000 K. Non-compact fluorescent lamps shall have a rated lamp life of 20,000 hours at 3 hours per start.

H. Incandescent lamps shall be rated for 130 volts and approved for each use by Facilities and Infrastructure.

I. Lighting fixtures that contain lamps, which require protective shielding shall be furnished with a tempered glass lens, or approved unbreakable lens, which is UL, CSA or ETL listed for the application.

J. Fluorescent lamps shall pass federal TCLP tests.  
2.8 LED LAMPS.  
A. LEDs are required for use in all landscape lights. We anticipate a future use of LEDs on the airfield as technical problems are overcome and lamps/fixtures are FAA certified.
B. Color temperature range from 3500K – 5500K based on specific project parameters.
C. CRI >70.  
D. Lumens per watt >50.  
E. Minimum 40,000 hour life at above 70% rated light output.
PART 3   EXECUTION

3.1 INSTALLATION
Coordinate first two paragraphs and subparagraphs below with Drawings.

A. Concrete Foundations: Construct according to Section 03 30 00 - Cast-in-Place Concrete.

1. Comply with details for reinforcement and for anchor bolts, nuts, and washers. Verify anchor-bolt templates by comparing with actual pole bases furnished.

2. Finish for Parts Exposed to View: Trowel and rub smooth. Comply with Section 03 30 00 - Cast-in-Place Concrete for exposed finish.

3. Pole shall not be installed on anchor bolts until the following has occured:

a. 14 days minimum after concrete placement. 

b. Concrete has reached a minimum compressive strength of 2500 psi.

B. Alignment: Align pole foundations and poles for optimum directional alignment of luminaires and their mounting provisions on the pole.

1. Pole fixtures shall be installed plumb to true vertical to the satisfaction of the Port.

2. Poles shall be in rows to align in both directions.

C. Provide handhole at base of each pole. See section 26 05 33 - Raceways and Boxes and Section 26 05 43 - Underground Ducts and Manholes.  

D. Embedded Poles: Set poles to indicated depth, but not less than one-sixth of pole length below finish grade. Dig holes large enough to permit use of tampers the full depth of hole. Backfill in 6 inch layers and thoroughly tamp each layer so compaction of backfill is equal to or greater than that of undisturbed earth.

E. Install poles as follows:

1. Use web fabric slings (not chain or cable) to raise and set poles.

2. Label poles with number per Port Standard.

3. Mount pole to foundation with leveling nuts, and tighten top nuts to torque level recommended by pole manufacturer.

4. Use heavy duty galvanized anchor bolts and nuts selected to resist seismic forces defined for the application and approved by manufacturer.

5. Provide cover for nuts exposed above base plate. Covers to be painted to match pole finish.

6. Secure poles level, plumb, and square.

7. Grout void between pole base and foundation. Use nonshrinking or expanding concrete grout firmly packed in entire void space.

8. Use a short piece of 1/2-inch diameter pipe to make a drain hole through grout. Arrange to drain condensation from interior of pole.

9. Install base covers unless otherwise indicated.

F. Luminaire Attachment: Comply with luminaire manufacturer’s mounting requirements. Use stainless-steel fasteners and mounting bolts unless otherwise indicated. Fasten to indicated structural supports.

1. Fixture shall be level, in straight lines, aligned, and coordinated with ceiling construction and other trades.

2. Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.  

G. Provide fuses mounted in fuse holder. Where fixed fuse holder is not provided standard by manufacturer, provide in-line fuse holder such as Bussmann HFB, Littelfuse, Or Approved Equal, accessible through standard handhole and furnish with enough slack wire to extract the fuse holder for servicing.  
Delete paragraph below if installation is not adjustable.

H. Luminaire Attachment with Adjustable Features or Aiming: Attach luminaires and supports to allow aiming for indicated light distribution.

I. Lamp luminaires with indicated lamps according to manufacturer’s written instructions. Replace malfunctioning lamps.

3.2 CONNECTIONS
A. Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer’s published torque-tightening values. If manufacturer’s torque values are not indicated, use those specified in UL 486A and UL 486B.

Coordinate paragraph below with Drawings.

B. Ground metal poles/support structures according to Section 26 05 26 - Grounding.
1. Nonmetallic Poles: Ground metallic components of lighting units and foundations. Connect luminaires to grounding system with #6 AWG conductor.

3.3 IDENTIFICATION
A. Comply with Section 26 05 53 - Electrical Identification.
3.4 FIELD QUALITY CONTROL
A. Inspect each installed unit for damage. Replace damaged units.

B. Advance Notice: Give dates and times for field tests.

C. Provide instruments to make and record test results.

D. Tests and Observations: Verify normal operation of lighting units after installing luminaires and energizing circuits with normal power source, and as follows:

Delete subparagraph below unless specific illumination performance is required and is achievable by aiming or aligning luminaires or by making internal adjustments, such as lamp positioning. 

a.
IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations."

b.
IESNA LM-52, "Photometric Measurements of Roadway Sign Installations."

c.
IESNA LM-64, "Photometric Measurements of Parking Areas."

d.
IESNA LM-72, "Directional Positioning of Photometric Data." 
1. Measure light intensities at night if specific illumination performance is indicated. Use photometers with calibration referenced to NIST standard SP-250 or other relevant NIST publication.

2. Check intensity and uniformity of illumination.

3. Check excessively noisy ballasts.

E. Prepare a written report of tests, inspections, observations and verifications indicating and interpreting results.

F. Malfunctioning Fixtures and Components: Replace or repair, then retest. Repeat procedure until units operate properly.

3.5 CLEANING AND ADJUSTING
A. Clean units after installation. Use methods and materials recommended by manufacturer.

Coordinate paragraph below with Drawings and lighting fixture schedule.

B. Adjust amiable luminaires and luminaires with adjustable lamp position to provide required light distributions and intensities.

3.6 EXTERIOR LIGHTING FIXTURE SCHEDULE
1. Refer to Lighting Fixture Schedule on the Drawings.

Lighting Fixture Schedule sample attached is to be placed on the drawings.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL
A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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PART 1  IF  <> "Error*" "PART 1  
PART 1  

26 56 00–1
Rev. 01/29/15

