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SECTION 16600 - EXTERIOR LIGHTING 

(Filed Sub-Bid Required)
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

If applying for LEED certification, LEED-NC Prerequisite EA 2 requires compliance with ASHRAE/IESNA 90.1-2004.  ASHRAE/IESNA 90.1-2004, Section 9, "Lighting," sets minimum interior and exterior lighting power densities and minimum requirements for lighting controls.  The selection of the lamp and ballast as a system is an important design decision to optimize energy efficiency of the lighting system.

A reduction in lighting energy usage can be combined with other energy-conserving measures to meet the requirements of LEED-NC Credit EA 1.

LEED-NC Credit SS 8 requires that exterior lights be provided as needed for "safety and comfort" with the lighting power densities for the exterior areas and the building fa?ade and landscape at a minimum of 20% and 50% less than ASHRAE/IESNA 90.1-2004, respectively.  In addition, the lighting design must eliminate or minimize any "light trespass" from the site and reduce "sky-glow," depending on the zone classification of the site according to IESNA Standard RP33 requirements.  Consider selecting the proper light fixtures, such as low-intensity shielded fixtures, the aiming of the fixtures, and using automatic controllers to turn off nonessential site lighting after a specific hour as defined by this credit.  Credit SS 8 also sets requirements for interior lighting.  See Division 26 Section "Interior Lighting."Division 16 Section "Interior Lighting."

PART 1 -  GENERAL

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. This Section includes the following:

Adjust list below to suit Project.

1. Exterior luminaires with lamps and ballasts.

1.3 DEFINITIONS

Retain abbreviations and terms that remain after this Section has been edited.

A. CRI:  Color-rendering index.

B. HID:  High-intensity discharge.

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

1.4 SUBMITTALS

A. Product Data:  For each luminaire and support component, arranged in order of lighting unit designation.  Include data on features, accessories, finishes, and the following:

1. Physical description of luminaire, including materials, dimensions, effective projected area, and verification of indicated parameters.

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, complete with indicated lamps, ballasts, and accessories.

Retain one of first two subparagraphs below.  Retain first subparagraph if photometric data for one or more luminaires are to be based on independent laboratory tests; coordinate with Exterior Lighting Device Schedule on Drawings or with Part 2 "Requirements for Individual Exterior Lighting Devices" Article to indicate which units are required to meet this requirement.  Retain second subparagraph if photometric data based on testing by accredited manufacturers' laboratories are considered adequate for all exterior luminaires in this Project.  See Evaluations.

a. For indicated luminaires, photometric data shall be certified by a qualified independent testing agency.  Photometric data for remaining luminaires shall be certified by manufacturer.

b. Photometric data shall be certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.

6. Ballasts, including energy-efficiency data.

7. Lamps, including life, output, and energy-efficiency data.

8. Materials, dimensions, and finishes.

9. Means of attaching luminaires to supports, and indication that attachment is suitable for components involved.

10. Means of water proofing light fixture enclosure and conduit penetrations.

Retain paragraph and subparagraphs below if foundation-mounted poles are indicated.

B. Shop Drawings:

1. Wiring Diagrams:  Power wiring.

Retain paragraph below if Samples of exterior luminaires or support components are required for verification purposes.  Revise if sample requirements are indicated in other than Exterior Lighting Device Schedule on Drawings.  As an alternative, add a list of luminaire types for sample submission.

Coordinate first paragraph below with qualification requirements in Division 01 Section "Quality Requirements" and as supplemented in "Quality Assurance" Article.

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

D. Field quality-control test reports.

E. Operation and Maintenance Data:  For luminaries to include in emergency, operation, and maintenance manuals.

F. Warranty:  Special warranty specified in this Section.

1.5 QUALITY ASSURANCE

Retain one or both of first two paragraphs below to specify qualifications for laboratories providing photometric data to be submitted for luminaires.

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 1910.7.

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

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

E. Comply with NFPA 70.

1.6 WARRANTY

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.  Coordinate with Division 01 Section "Product Requirements."

See Editing Instruction No. 3 in the Evaluations for discussion of ballast and lamp warranties.

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 weather or solar radiation within specified warranty period.  Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or unauthorized repairs or alterations from special warranty coverage.

Verify available warranties for units and components and insert number in subparagraph below.

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

Coordinate warranty provisions for resistance to corrosion and for color retention with similar warranties for poles and mast arms.  Otherwise, delete first two subparagraphs below.

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 Lamps:  Replace lamps and fuses that fail within 12 months from date of Substantial Completion; furnish replacement lamps and fuses that fail within the second 12 months from date of Substantial Completion.

1.7 EXTRA MATERIALS

Extra materials may not be allowed for publicly funded projects.

A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

Revise subparagraphs below to suit Project.  Quantities indicated are examples only.

1. Fixtures:    Furnish at least five of the embedded light fixtures.

PART 2 -  PRODUCTS

Edit this Article with other Part 2 articles or with Exterior Lighting Device Schedule on Drawings in which manufacturers and products are named.  See Division 01 Section "Product Requirements" for an explanation of the terms "Available Manufacturers," "Manufacturers," and "Basis-of-Design Product" and the effect these terms have on "Comparable Product" and "Product Substitution" requirements.

2.1 LIGHT FIXTURE SPECIFICATION

A. Banner Pole Lighting: Se’Lux: ‘Olivio Medio’ OLM-FM-H070T6-830-U-FINISH*-277. *Color of Se’Lux light fixture and diameter and diameter transition pieces shall match existing banner support finish.- Single Source-No Alternate
Retain first paragraph below if some lighting units or luminaires are indicated to have Type I, II, III, IV, or V distribution pattern in "Requirements for Individual Exterior Lighting Devices" Article or in Exterior Lighting Device Schedule or details on Drawings.

B. Embedded Light Fixture: Designplan: CAN-9-2W-4-SS-0-1-U-99 + 126-0-120-940 (Louver)               99= Custom Flush Trim. Lamping: 39W T4 Metal Halide. Single Source-No Alternate
2.2 BALLASTS FOR HID LAMPS

A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction of average lamp life.  Include the following features, 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).

Retain subparagraph below if ballasts are required to be fused.  See Editing Instruction No. 4 in the Evaluations for discussion of ballast fusing.

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

2.3 HID LAMPS

Coordinate this Article with Drawings.  Where color rendition or color uniformity is important and several types of HID lamps are used, provide consistent manufacturer designations or ANSI designations to define lamp types.

ANSI has a separate standard for each conventional metal-halide lamp, unlike standards for low- and high-pressure sodium lamps.  Consider including the standard number in Exterior Lighting Device Schedule on Drawings.  Wattage and mean lumen output ratings for each lamp may be included in Exterior Lighting Device Schedule on Drawings or in "Requirements for Individual Exterior Lighting Devices" Article.

A. Metal-Halide Lamps:  ANSI C78.1372, with a minimum CRI 65, and color temperature 4000K.

Pulse-start, metal-halide lamps in paragraph below are available in ratings from 30 to 1000 W and provide higher lumen maintenance and reduced color-shift throughout the life of the lamp, compared with basic metal-halide lamps.  This may permit the use of lower-wattage lamps to provide the same maintained illumination level provided by an equal number of conventional metal-halide lamps.  Consult manufacturers to verify compatibility of lamps with ballasts and luminaires.

Ceramic, pulse-start, metal-halide lamps in paragraph below are available in ratings from about 40 to 250 W.  In addition to advantages inherent in pulse-start technology, these lamps have an improved CRI, between 80 and 94, with higher initial and maintained lumen output.

PART 3 -  EXECUTION

3.1 LUMINAIRE INSTALLATION

A. Install lamps in each luminaire.

B. Fasten luminaire to indicated structural supports.

Retain subparagraph below if seismic restraint is required by local code or authorities having jurisdiction.  See Evaluations.

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

C. Adjust luminaires that require field adjustment or aiming.

D. The conduit entries of the embedded light fixture must be sealed with “Dap Heavy Duty Kwik Foam”. The foam shall be sprayed from inside the fixture up into the conduit. Failure by the contractor to use the Dap product could cause a void in warranty.

3.2 MOCKUP 

A. Water test Mockup of Embedded fixture

1. Mockup shall consist of a single fixture with conduit and wiring attached and waterproof sealant applied. Glass lens and ring shall be installed per manufacturer’s instructions.  Mockup shall represent sealed fixture in final condition.

2. Water test the mockup by submerging the fixture and conduit connection with the lowest part of the fixture at least 3 ft below the water surface.  Mockup shall stay submerged for 30 minutes.  After submersion immediately determine if any water leaked into the conduit or inside the fixture.

3. If the water tests fails, find and repair the defects, and repeat the water test / repair cycle until a passing test is achieved at no additional cost to the Owner.  

4. A water test shall not be considered to have passed without the verification the Engineer.  Provide three-day advance written notice to the Engineer regarding the testing schedule.

5. All other fixtures and conduit connections must be installed with the same materials and workmanship quality as used on the mockup that passed the water test.

6. The mockup may be used in the finished work, but it may not be covered up until all other fixtures are installed and observed to have the same materials and workmanship quality.
3.3 CORROSION PREVENTION

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

B. Steel Conduits:  Comply with Division 16 Section "Raceway and Boxes for Electrical Systems."  

3.4 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 installing luminaires and energizing circuits with normal power source.

1. Verify operation of Lutron controls.

Retain first paragraph and subparagraphs below if specific illumination performance is indicated.

C. Illumination Tests: Measure light intensities at night.  Use photometers with calibration referenced to NIST standards.  

D. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.

3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain luminaires.  

END OF SECTION 16600
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