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LED LIGHTING POLES AND STANDARDS
THIS SECTION NEEDS TO BE EDITED FOR PROJECTS WITH POLE LIGHTING AND BOLLARDS.  USE OTHER SECTION FOR EXTERIOR BUILDING MOUNTED LIGHTING.
GENERAL 
SUMMARY
Section includes the following LED Solid State Lighting and accessories:
Exterior luminaires.
Luminaire-mounted photoelectric switches.
Poles and accessories.
Luminaire lowering devices.
Bollards.
The University has endeavored to provide the most energy light source.  The University has prohibited use of fluorescent-tube lamps, metal halide, high or low pressure sodium, or incandescent lamps.  LED Solid State Lighting shall be provided.  
STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION
Dead Load:  Weight of luminaire and its horizontal and vertical supports, lowering devices, and supporting structure, applied as stated in AASHTO LTS-4-M.
Wind Load:  Pressure of wind on pole and luminaire, calculated and applied as stated in AASHTO LTS-4-M.
Wind speed for calculating wind load for poles 32 feet or less in height is 100 mph.
ACTION SUBMITTALS
Product Data:  For each luminaire, pole and support component, arranged in the order of lighting unit designation.  Include data on features, accessories, finishes, and the following:
Physical description of luminaire, including materials, dimensions, effective projected area, and verification of indicated parameters.
Details of attaching luminaires and accessories.
Details of installation and construction.
Luminaire materials.
Photometric data based on laboratory tests of each luminaire type, complete with indicated and accessories.
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.
Light emitting diodes, including life, output, CCT, CRI, lumens, and energy-efficiency data.
Materials, dimensions, and finishes of poles.
Means of attaching luminaires to supports, and indication that attachment is suitable for components involved.
Anchor bolts for poles.
Manufacture’s pole foundation details.
Shop Drawings
Anchor-bolt templates keyed to specific poles and certified by manufacturer.
Design calculations, certified by a qualified California professional engineer, indicating strength of screw foundations and soil conditions on which they are based.
Wiring Diagrams:  Power, signal and control wiring, if applicable.
Samples for Verification:  For products designated for sample submission in Exterior Lighting Device Schedule.  
INFORMATIONAL SUBMITTALS
Pole and Support Component Certificates:  Signed by manufacturers of poles, certifying that products are designed for indicated load requirements in AASHTO LTS-4 and that load imposed by luminaire has been included in design.
Field quality-control test reports.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  For luminaires and poles to include in emergency, operation, and maintenance manuals.
Warranties:  Special warranties specified in this Section.
QUALITY ASSURANCE
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.
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in CEC, Article 100, by a testing agency acceptable to the University, and marked for intended use.
FMG Compliance:  Fixtures for hazardous locations shall be listed and labeled for indicated class and division of hazard by FMG.
Comply with IEEE C2, "National Electrical Safety Code."
Comply with CEC.
DELIVERY, STORAGE, AND HANDLING
Package aluminum poles for shipping in accordance with ASTM B660.
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.
Retain factory-applied pole wrappings on metal poles until right before pole installation.  For poles with nonmetallic finishes, handle with web fabric straps.
WARRANTY
Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace luminaires or components of luminaires or diodes that fail in materials or workmanship; corrode; or fade, stain, 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.
Warranty Period for Luminaires:  Five years from date of Substantial Completion.
Warranty Period for Metal Corrosion:  Five years from date of Substantial Completion.
Warranty Period for Color Retention:  Five years from date of Substantial Completion.
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.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
Products:  Subject to compliance with requirements, provide one of the products specified.
[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01 Section “Product Options and Substitutions”.  Specific procedures must be followed before use of an unnamed product or manufacturer.  
LUMINAIRES, GENERAL REQUIREMENTS
Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an NRTL acceptable to authorities having jurisdiction.
Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.
Metal Parts:  Free of burrs and sharp corners and edges.
Sheet Metal Components:  Corrosion-resistant aluminum, unless otherwise indicated.  Form and support to prevent warping and sagging.
Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  
Exposed Hardware Material:  Stainless steel.
Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
Light Shields:  Metal Baffles, factory installed and field adjustable, arranged to block light distribution to indicated portion of normally illuminated area or field.
Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
White Surfaces:  85 percent.
Specular Surfaces:  83 percent.
Diffusing Specular Surfaces:  75 percent.
Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
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.
EXTERIOR LUMINAIRES
Luminaires:
Luminaire Street Lighting: model # luminaries, or equal.  LED equivalent to high-pressure sodium 250-Watt luminaires with self-contained 480-volt driver shall be used along streets, roadways, and pedestrian crossings.
Street lighting shall be concrete standards with eight-foot aluminum davit arm.  Ameron Contemporary series 1C1 octagonal pole anchor base, with anti-graffiti and sealer.
Minimum set back is 30 inches back from face of curb.
Check with the University when adding fixtures of this type to the campus existing power circuits.
Each fixture shall be fused with time delay fuse in a weatherproof holder in the head.
Parking Structure Lighting:  LED with hi-low-off motion sensor.
Fixtures shall be specifically designed for use in parking areas.  Fixtures on top level shall be pole mounted campus standard LED parking lot fixtures.
Fixture on the perimeter of above grade parking structure shall be photocell controlled.  Provide minimum of two photocells to zone by exposure.
Parking Area Lighting: Kim Lighting model UR20, Gardco  bronzed anodized finish or equal with LED light source.
Luminaire shall have model pole mounted motion sensor.  
Coordinate with University if SiteSync system is to be provided and then include in the specification. 
Poles should be 5-inch diameter, straight round aluminum with dark bronze with anodized finish as manufactured by Gardco, Thomas Lighting, WJM Inc., or equal.
Ground lighting: Landscape lighting of trees and plants shall be limited.  Ground lighting must account for the very corrosive nature of the University soil.  Do not recess metal fixture in the soil.  Provide pedestal or non-metallic materials.
Ring Mall Lighting: Crystal Lighting LED bird cage.  Fixtures are manufactured specially for the University and known under the generic name “Theme Light” or “bird cage”.  The University shall provide direction on when to add these types of fixtures to the Campus system.  Details of this fixture are available in the Campus Standards.
Ring mall lighting shall be concrete standards Ameron No. 7-C2-8P.
Lighting circuits for exterior lighting in the central ring area are to be connected to panel boards in the tunnel vaults. Existing time switches in the Central plant control the panel board contactors. Confirm panel board location and determine that available capacity and circuits are adequate for project requirements. 
Lighting in areas away from the ring mall area shall be controlled from the nearest large building as directed by the University.
Pathway Lighting: Kim Lighting model UR20 or equal.  .
Coordinate with University if SiteSync system is to be provided and then include in the specification if so directed to provide. 
Luminaire shall have a model SWPM-40F motion sensor. 
Lighting standards shall be Gardco model #RA4-12-AF-D1-BRA, 4-inch diameter, aluminum bronze anodized, straight round pole with a round base cover.
Pathway lighting with bollards shall be minimized.  If bollards are used in planting areas where exposure to pedestrian and bicycle traffic is minimal bollard shall be Ameron model # concrete aggregate type.
Pathway lighting for major spokes from the ring mall shall use campus theme light fixture.  The University shall determine when a pathway is a major spoke.
Exterior Lighting:
Exterior surface building mounted in public areas, Kim Lighting LED model WF 20, WF 31, or WF22.  
Service area fixtures shall be LED.
Luminaire Data:
Nominal Luminaire Dimensions:  <Insert nominal length, width, and height in inches.>
Lens:  <Describe types, materials, and features not indicated elsewhere.>
Reflector:  <Insert description.>
Focusing and Aiming Provisions:  <Insert description.>
IESNA Lateral Distribution Class:  [I] [II] [III] [IV] [V].
IESNA Cutoff Category:  [Cutoff] [Semicutoff] [Noncutoff].
Nominal Beam Spread for Floodlights:  <Insert horizontal degrees times vertical degrees.>
Photometric Performance of Installed Units:
Spot Intensity:  Minimum initial horizontal illumination at grade is <Insert fc > at a point <Insert location of test point>.
Uniformity:  For a spacing between adjacent fixtures in parallel rows of <Insert fc>, fixture to fixture and row to row, the maximum-to-minimum initial horizontal point illumination between any pair of adjacent lighting units, including those in parallel rows, is not greater than <Insert ratio>.
Cutoff:  Maximum initial horizontal illumination does not exceed <Insert fc > at a point <Insert location of test point>.
Minimum luminaire efficacy rating, calculated in accordance with NEMA LE 5, NEMA LE 5A, or NEMA LE 5B, is <Insert value>.
LUMINAIRE –MOUNTED PHOTOELECTRIC RELAYS
UL 773 or UL 773A listed.
Contact Relays:  Factory mounted, Single throw, designed to fail in the on position, and factory set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time delay. Contacts shall have directional lens in front of photocell to prevent fixed light sources to cause turnoff.
Relay with locking-type receptacle shall comply with NEMA C136.10.
Adjustable window slide for adjusting on-off set points.
[bookmark: OLE_LINK4]Exterior lighting circuits shall be multi-staggered to minimize a total outage.
FACTORY FINISHES
Finish:  Manufacturer's standard paint applied to factory-assembled and -tested luminaire before shipping.  
Factory-Painted Finish for Steel Luminaires:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
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.  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."
Interior Surfaces:  Apply one coat of bituminous paint on interior of pole, or otherwise treat to prevent corrosion.
Exterior Surfaces:  Manufacturer's standard finish consisting of one or more coats of primer and two finish coats of high-gloss, high-build polyurethane enamel.
Color:  Dark Bronze.
Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
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.
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 611.
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.
Color:  Dark bronze.
SOURCE QUALITY CONTROL
Factory test fixtures with drivers and diodes; certify results for isofoot-candle curves, zonal lumen, average and minimum ratios, and electrical and energy-efficiency data for ballasts.
POLES AND SUPPORT COMPONENTS, GENERAL REQUIREMENTS
Structural Characteristics:  Comply with AASHTO LTS-4.
Wind-Load Strength of Poles:  Adequate at indicated heights above grade without failure, permanent deflection, or whipping in steady winds of speed indicated in Part 1 "Structural Analysis Criteria for Pole Selection" Article, with a gust factor of 1.3.
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.
Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting requirements.  Use stainless-steel fasteners and mounting bolts, unless otherwise indicated.
Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support components.
Materials:  Shall not cause galvanic action at contact points.
Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after fabrication, unless stainless-steel items are indicated.
Anchor-Bolt Template:  Plywood or steel.
Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place Concrete."
Power-Installed Screw Foundations:  Factory fabricated by pole manufacturer, with structural steel complying with ASTM A36 and hot-dip galvanized in accordance with ASTM A123; and with top-plate and mounting bolts to match pole base flange and strength required to support pole, luminaire, and accessories.
Breakaway Supports:  Frangible breakaway supports, tested by an independent testing agency acceptable to authorities having jurisdiction, in accordance with AASHTO LTS-4.
STEEL POLES
Poles:  Comply with ASTM A500, Grade B, carbon steel with a minimum yield of 46,000 psig; 1-piece construction up to 40 feet in height with access handhole in pole wall.
Shape:  [Round, tapered] [Round, straight] [Square, tapered] [Square, straight].
Mounting Provisions:  Butt flange for bolted mounting on foundation or breakaway support.
Steel Mast Arms:  [Single-arm] [Truss] [Davit] type, continuously welded to pole attachment plate.  Material and finish same as pole.
Brackets for Luminaires:  Detachable, cantilever, without underbrace.
Adapter fitting welded to pole and bracket, then bolted together with [stainless] [galvanized]-steel bolts.
Cross Section:  Tapered oval, with straight tubular end section to accommodate luminaire.
Match pole material and finish.
Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets indicated, and securely fastened to pole top.
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.
Intermediate Handhole and Cable Support:  Weathertight, 3 x 5-inch handhole located at midpoint of pole with cover for access to internal welded attachment lug for electric cable support grip.
Grounding and Bonding Lugs:  Welded ½-inch threaded lug, complying with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems," listed for attaching grounding and bonding conductors of type and size listed in that Section, and accessible through handhole.
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.
Retain any combination of three paragraphs and associated subparagraphs below that applies to steel poles or other steel support components for this Project.  Specify field-painting requirements in Division 09 Sections.  Verify compatibility of factory finishes with field-applied coats.
Prime-Coat Finish:  Manufacturer's standard prime-coat finish ready for field painting.
Galvanized Finish:  After fabrication, hot-dip galvanize to complying with ASTM A123.
Retain paragraph above for plain galvanized finish; retain paragraph and subparagraphs below for factory-painted finish.
Factory-Painted Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
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.  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."
Interior Surfaces of Pole:  One coat of bituminous paint, or otherwise treat for equal corrosion protection.
Exterior Surfaces:  Manufacturer's standard finish consisting of one or more coats of primer and two finish coats of high-gloss, high-build polyurethane enamel.
Color:  As selected by University’s Representative from manufacturer's full range.
ALUMINUM POLES
Poles:  Seamless, extruded structural tube complying with ASTM B429, Alloy 6063-T6 with access handhole in pole wall.
Retain paragraph above or first paragraph and subparagraphs below.  Retain below for aluminum poles up to 40 feet (12 m) in nominal mounting height and if higher strength or resistance to vibration is required.
Poles:  ASTM B209, 5052-H34 marine sheet alloy with access handhole in pole wall.
Shape:  [Round, tapered] [Round, straight] [Square, tapered] [Square, straight].
Mounting Provisions:  Butt flange for bolted mounting on foundation or breakaway support.
Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets indicated, and securely fastened to pole top.
Grounding and Bonding Lugs:  Welded ½-inch threaded lug, complying with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems," listed for attaching grounding and bonding conductors of type and size listed in that Section, and accessible through handhole.
Revise paragraph and subparagraphs below to suit Project or delete if items are adequately described in Exterior Lighting Device Schedule or details on Drawings.  Indicate span and rise of luminaire brackets on Drawings.
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.
Tapered oval cross section, with straight tubular end section to accommodate luminaire.
Finish:  Same as [pole] [luminaire].
Retain one of two paragraphs and associated subparagraphs below.  Specify field-painting requirements in Division 09 Sections.  Verify compatibility of factory finishes with field-applied coats.
Prime-Coat Finish:  Manufacturer's standard prime-coat finish ready for field painting.
Aluminum Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
Retain one of four subparagraphs and associated subparagraph below or revise to suit Project.
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.
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 611.
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.
<Insert finish.>
Color:  Bronze.
PRESTRESSED CONCRETE POLES
Poles:  Manufactured [by centrifugal spin-casting process] [of cast concrete].
Shape:  [Round, tapered] [Round, straight] [Square, tapered] [Square, straight].
Mounting Provisions:  [Steel butt flange for bolted mounting to foundation or breakaway support] [Embedded].
Finishing:  Capped at top and plugged at bottom.  Seat each steel reinforcing strand with epoxy adhesive.
Grounding:  Continuous copper ground wire cast into pole.  Terminate at top of pole[ and attach to 24-inch lightning rod].
Cure with wet steam and age for a minimum of 15 days before installation.
Fabricate poles with a hard, nonporous surface that is resistant to water, frost, and road and soil chemicals and that has a maximum water-absorption rate of 3 percent.
Cast aluminum nameplate into pole wall at approximately 5 feet above ground line, listing name of manufacturer, Project identifier, overall height, and approximate weight.
Pole Brackets:  Comply with ANSI C136.13.
Coordinate selections in two paragraphs and associated subparagraphs below with standard finish colors and textures offered by manufacturers.
Finish Color:  Provided by color material complying with ASTM C979, uniformly impregnated throughout the pole concrete.  Color material shall provide a uniform, stable, permanent <Insert other adjectives> color and be as follows:
Inert, and carbon free.
Unaffected by environmental conditions and contaminants including, but not limited to, UV solar radiation, salts, and alkalis.
Finish Texture:  [Standard form] [Polished exposed aggregate] [Etched exposed aggregate].
Exposed aggregate shall be of <Insert aggregate type selected from manufacturers' lists> type.
POLE ACCESSORIES
Revise this Article to suit Project, safety codes, and luminaire servicing methods.  Add requirement for removable steps if necessary.  Coordinate with Exterior Lighting Device Schedule on Drawings or with "Requirements for Individual Exterior Lighting Devices" Article.
Duplex Receptacle:  120 V, 20 A in a weatherproof assembly complying with Division 26 Section "Wiring Devices" for ground-fault circuit-interrupter type.
[Surface mounted] [Recessed], [12 inches] <Insert other mounting height> above finished grade.
Nonmetallic polycarbonate plastic or reinforced fiberglass cover, <Insert color to match pole,> that when mounted results in NEMA 250, Type [3R] [4X] enclosure.
With cord opening.
With lockable hasp and latch that complies with Cal/OSHA lockout and tag-out requirements.
Minimum 1800-W transformer, protected by replaceable fuses, mounted behind access cover.
Base Covers:  Manufacturers' standard metal units, arranged to cover pole's mounting bolts and nuts.  Finish same as pole.
Transformer Type Base:  Same material and color as pole.  Coordinate dimensions to suit pole's base flange and accept [ballast(s)] [indicated accessories].
REQUIREMENTS FOR INDIVIDUAL EXTERIOR LIGHTING DEVICES
Delete this Article if exterior luminaires and their supports are scheduled on Drawings.  Retain and revise to suit Project if each exterior lighting device is specified in detail here instead of scheduling on Drawings.  
Copy paragraph and subparagraphs below and re-edit for each type of exterior lighting device in Project.  Assign a unique designation for each type specified, and use these designations on Drawings to show where each unit is required.
Exterior Lighting Device Type <Insert drawing designation>:
Retain "Basis-of-Design Product" Subparagraph and list below with "Basis-of-Design Product" Subparagraph in Part 2 "Manufacturers" Article.
Basis-of-Design Product:  <Insert manufacturer's name; product name or designation> or a comparable product by one of the following:
Delete subparagraph above or below.  Retain list of manufacturers with either subparagraph.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.
<Insert, in separate subparagraphs, manufacturer's name.>
Revise subparagraphs and associated subparagraphs below to list detailed specifications for exterior lighting device being described.  Delete inapplicable subparagraphs; add others to suit description needs.
Voltage:  [120] [277] [480]-V ac.
Nominal Dimensions:  <Insert nominal dimensions.>
Photoelectric Control:  Integrally mounted.
Lens:  <Describe types, materials, and features not indicated elsewhere.>
Reflector:  <Insert description.>
Focusing and Aiming Provisions:  <Insert description.>
IESNA Lateral Distribution Class:  [I] [II] [III] [IV] [V].
IESNA Cutoff Category:  [Cutoff] [Semicutoff] [Noncutoff].
Nominal Beam Spread for Floodlights:  <Insert horizontal degrees times vertical degrees.>
If retaining first subparagraph below, coordinate with Drawings to indicate area to be shielded.
Internal Light Shield:  <Insert description.>
Photometric Performance of Installed Units:
Retain applicable subparagraphs below and revise to define required photometric performance.  If performance for more than one application is required for same exterior lighting device, copy this material for each instance, labeling each application, and repeat the editing process.
Spot Intensity:  Minimum initial [horizontal] [vertical] illumination [at grade] [on subject being illuminated] shall be <Insert fc (lx)> at a point <Insert location of test point>.
Average Intensity:  Minimum average initial [horizontal] [vertical] illumination [at grade in the illuminated area] [on subject being illuminated] shall be <Insert fc>.
Uniformity:  For a spacing between adjacent fixtures in parallel rows of <Insert spacing distance>, fixture to fixture and row to row, the maximum-to-minimum initial [horizontal] [vertical] point illumination between any pair of adjacent lighting units, including those in parallel rows, shall be not greater than <Insert ratio>.
Cutoff:  Maximum initial [horizontal] [vertical] illumination shall not exceed <Insert fc> at a point <Insert location of test point>.
Minimum Luminaire Efficacy Rating:  <Insert value.>
Retain subparagraph and associated subparagraphs below if lighting unit includes a pole or other supporting components.
Pole Description:
Material or Type:  [Steel] [Aluminum] [Fiberglass] [Prestressed concrete].
Luminaire Support Components and Accessories:  [Mast arms] [Metal pole bracket] [Pole-top tenons] [Steps] [Intermediate handhole and cable support] [Grounding and bonding lug] [Cable support grip] <Insert option>.
Mounting Provisions:  [Concrete foundation] [Screw foundation] [Embedded].
Delete subparagraph below if mounting heights are defined by other specified material or are indicated on Drawings.
Luminaire Mounting Height above Finished Grade:  <Insert dimension.>
EXECUTION
LUMINAIRE INSTALLATION
Luminaire Attachment:  Fasten luminaire to indicated structural supports.
Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.
Adjust luminaires that require field adjustment or aiming or aiming.[  Include adjustment of photoelectric device to prevent false operation of relay by artificial light sources.]
POLE INSTALLATION
Retain paragraph below if luminaire alignment for desired light distribution depends on alignment of pole.
Align pole foundations and poles for optimum directional alignment of luminaires and their mounting provisions on the pole.
Coordinate paragraph and subparagraphs below with Drawings and revise to suit Project.
Clearances:  Maintain the following minimum horizontal distances of poles from surface and underground features, unless otherwise indicated on Drawings:
Fire Hydrants and Storm Drainage Piping:  [60 inches] <Insert dimension>.
Water, Gas, Electric, Communication, and Sewer Lines:  [10 feet] <Insert dimension>.
Trees:  [15 feet] <Insert dimension>.
<Insert features and clearance dimensions.>
Coordinate first five paragraphs and associated subparagraphs below with Drawings.
Concrete Pole Foundations:  Set anchor bolts in accordance with anchor-bolt templates furnished by pole manufacturer.  Concrete materials, installation, and finishing requirements are specified in Division 03 Section "Cast-in-Place Concrete."
Foundation-Mounted Poles:  Mount pole with leveling nuts, and tighten top nuts to torque level recommended by pole manufacturer.
Retain first subparagraph below if seismic restraint is required by local code or authorities having jurisdiction. 
Use anchor bolts and nuts selected to resist seismic forces defined for the application and approved by manufacturer.
Grout void between pole base and foundation.  Use nonshrink or expanding concrete grout firmly packed to fill space.
Install base covers, unless otherwise indicated.
Use a short piece of   to make a drain hole through grout.  Arrange to drain condensation from interior of pole.
Retain one of two paragraphs and associated subparagraphs below for embedded poles and coordinate with Drawings.
Embedded Poles with Tamped Earth Backfill:  Set poles to depth below finished grade indicated on Drawings, but not less than one-sixth of pole height.
Dig holes large enough to permit use of tampers in 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.
Embedded Poles with Concrete Backfill:  Set poles in augered holes to depth below finished grade indicated on Drawings, but not less than one-sixth of pole height.
Make holes 6 inches in diameter larger than pole diameter.
Fill augered hole around pole with air-entrained concrete having a minimum compressive strength of 3000 psi at 28 days, and finish in a dome above finished grade.
Use a short piece NPS ½ pipe to make a drain hole through concrete dome.  Arrange to drain condensation from interior of pole.
Cure concrete a minimum of 72 hours before performing work on pole.
For projects in seismic areas, retain first paragraph below to minimize possible concentration of horizontal forces during seismic events where poles or pole foundations meet the finished grade.
Poles and Pole Foundations Set in Concrete Paved Areas:  Install poles with minimum of 6-inch-wide, unpaved gap between the pole or pole foundation and the edge of adjacent concrete slab.  Fill unpaved ring with [pea gravel] <Insert material> to a level 1 inch below top of concrete slab.
Raise and set poles using web fabric slings (not chain or cable).
BOLLARD LUMINAIRE INSTALLATION
Align units for optimum directional alignment of light distribution.
Retain paragraph below if bollards require protection from damage at base due to landscaping maintenance.  Coordinate with Drawings.
Install on concrete base with top 4 inches above finished grade or surface at bollard location.  Cast conduit into base, and shape base to match shape of bollard base.  Finish by troweling and rubbing smooth.  Concrete materials, installation, and finishing are specified in Division 03 Section "Cast-in-Place Concrete."
INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES
Coordinate this Article with Drawings.  Delete if installation is detailed on Drawings.
Install on concrete base with top 4 inches above finished grade or surface at luminaire location.  Cast conduit into base, and finish by troweling and rubbing smooth.  Concrete materials, installation, and finishing are specified in Division 03 Section "Cast-in-Place Concrete."
CORROSION PREVENTION
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.
Steel Conduits:  Comply with Division 26 Section "Raceway and Boxes for Electrical Systems."  In concrete foundations, wrap conduit with 0.010-inch-thick, pipe-wrapping plastic tape applied with a 50 percent overlap.
GROUNDING
Coordinate first paragraph and subparagraphs below with Drawings.
Ground metal poles and support structures in accordance with Division 26 Section "Grounding and Bonding for Electrical Systems."
Install grounding electrode for each pole, unless otherwise indicated.
Install grounding conductor pigtail in the base for connecting luminaire to grounding system.
Ground nonmetallic poles and support structures in accordance with Division 26 Section "Grounding and Bonding for Electrical Systems."
Install grounding electrode for each pole.
Install grounding conductor and conductor protector.
Ground metallic components of pole accessories and foundations.
CONNECTIONS
Tighten electrical connectors and terminals in accordance with manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
FIELD QUALITY CONTROL
Inspect each installed fixture for damage.  Replace damaged fixtures and components.
Illumination Observations:  Verify normal operation of lighting units after installing luminaires and energizing circuits with normal power source.
Verify operation of photoelectric controls.
Retain first paragraph and subparagraphs below if specific illumination performance is indicated.
Illumination Tests:
Measure light intensities at night.  Use photometers with calibration referenced to NIST standards.  Comply with the following IESNA testing guide(s):
Retain one or more of five subparagraphs below.
IESNA LM-5, "Photometric Measurements of Area and Sports Lighting."
IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations."
IESNA LM-52, "Photometric Measurements of Roadway Sign Installations."
IESNA LM-64, "Photometric Measurements of Parking Areas."
IESNA LM-72, "Directional Positioning of Photometric Data."
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.
DEMONSTRATION
Engage a factory-authorized service representative to train University's maintenance personnel to adjust, operate, and maintain luminaire lowering devices.  Refer to Division 01 Section "Demonstration and Training."
END OF SECTION
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