
ITEM L-125 INSTALLATION OF AIRPORT LIGHTING SYSTEMS
DESCRIPTION
125-1.1 This item shall consist of airport lighting systems furnished and installed in accordance with this specification, the referenced specifications, and the applicable advisory circulars (ACs). This item includes removal and disposal of existing lighting equipment as shown on the Plans and indicated in these Specifications. The systems shall be installed at the locations and in accordance with the dimensions, design, and details shown in the plans. This item shall include the furnishing of all equipment, materials, services, and incidentals necessary to place the systems in operation as completed units to the satisfaction of the Engineer. This item shall also include furnishing, installing, maintaining, and removing temporary runway lighting as specified and shown in the Plans.
EQUIPMENT AND MATERIALS
125-2.1 General. 

a. Airport lighting equipment and materials covered by the Federal Aviation Administration (FAA) advisory circulars (ACs) shall be certified under AC 150/5345-53 Airport Lighting Equipment Certification Program (ALECP) and listed in the ALECP Addendum.  FAA certified airfield lighting shall be compatible with each other to perform in compliance with FAA criteria and the intended operation.   If the Contractor provides equipment that does not performs as intended because of incompatibility with the system, the Contractor assumes all costs to correct the system for to operate properly. The AC 150/5345-53, the latest certified equipment list, and the address list of certified airport lighting equipment manufacturers are available on the FAA Airport Engineering, Design, & Construction web page: https://ww.faa.gov/airports/engineering/. 

b. Lighted airport signs shall be guaranteed for a period of two (2) years, and LED light fixtures shall be guaranteed for a period of four (4) years. All other equipment and materials furnished and installed under this section shall be guaranteed against defects in materials and workmanship for a period of at least twelve (12) months from final acceptance by the Department, according to GCP section 90. The defective materials and/or equipment shall be repaired or replaced, at the Department's discretion, with no additional cost to the Department.

125-2.2 Conduit/Duct. Conduit shall conform to L-110 Airport Underground Electrical Duct Banks and Conduits.
125-2.3 Cable and Counterpoise. Cable and Counterpoise shall conform to L-108Underground Power Cable for Airports.
125-2.4 Tape. Rubber and plastic electrical tapes shall be Scotch Electrical Tape Numbers 130C and 88 respectively, as manufactured by 3M Company or an approved equal.
125-2.5 Cable Connections. Cable Connections shall conform to L-108 Installation of Underground Cable for Airports.
125-2.6 Retroreflective Markers. Retroreflective markers shall be type L-853 and shall conform to the requirements of AC 150/5345-39 and P-660 Retroreflective Markers and Cones. Provide the type and style shown on the Plans.

125-2.7 Runway and Taxiway Lights.  Runway and taxiway lights shall conform to the requirements of AC 150/5345-46. Provide the type of light fixture as shown on the Plans and in Table 125-1.  Lamps shall be of size and type indicated, or as required by fixture manufacturer for each lighting fixture required under this contract. Filters shall be of colors conforming to the specification for the light concerned or to the standard referenced.
TABLE 125-1. LIGHTS
	
	ITEM
	DESCRIPTION
	FAA AC 150 /

	a.
	Runway Edge and Threshold Light, Bi-directional High-Intensity
	L-862 and L-862E, with 6.6 amperes (A) halogen lamp or LED, support column, metal frangible coupling with stainless steel hex head set screws, upper plug and cord assembly with separable connector, and stainless steel lens encircling clamp band. Complete with lens coloration, lamp wattage, and specified support column height. Fixtures shall be left and right toe-in as required.
	5345-46

	b.
	Runway Edge and Threshold Light, Medium Intensity
	L-861 and L-861E, with 6.6 A halogen lamp or LED and glass lens, support column, metal frangible coupling with stainless steel hex head set screws, upper plug and cord assembly with separable connector, and stainless steel lens encircling clamp band. Complete with lens coloration, lamp wattage, and specified support column height.
	5345-46

	c.
	Taxiway Edge Light, Medium Intensity
	L-861T, with 6.6 A halogen lamp or LED and glass lens, support column, metal frangible coupling with stainless steel hex head set screws, upper plug and cord assembly with separable connector, and stainless steel lens encircling clamp band. Complete with lamp wattage and specified support column height.
	5345-46

	d.
	Flush Taxiway Centerline Light Fixture
	Uni or Bi-Directional, Type L-852C, L-852D, or L-852K, Class 2, Mode 1, Style 3, a flat fixture with 1/4-inch or less clearance above finish surface, with halogen or LED lamps, plug and cord assembly, 1/2-inch watertight connector, fixture bolts, 2-piece cam-lock washers, "Dry" system with replaceable lens in the optical assembly sealed above and below with "O" rings, and without optional arctic heater for LED fixtures.
	5345-46

	e.
	Flush Runway Light Fixture
	 Uni or Bi-Directional, Type L-850A or L-850B, Class 2, Mode 1, Style 3, as indicated, with 1/4-inch or less clearance above finish surface, with halogen or LED lamps, plug and cord assembly, 1/2-inch watertight connector, fixture bolts, 2-piece cam-lock washers, "Dry" system with replaceable lens in the optical assembly sealed above and below with "O" rings. 
	5345-46

	f.
	Elevated Runway Guard Light
	L-804, with LED lamps, support column with adjustable fitting for fixture aiming, metal frangible coupling with stainless steel hex head set screws, heavy baseplate, internal flasher circuitry, and upper plug and cord assembly with separable connector.
	5345-46

	g.
	Flush Guard Light Fixture
	Uni Directional, Type L-852G, Class 2, Mode 1, Style 3, a flat fixture with 1/4-inch or less clearance above finished surface, with LED lamps, internal flasher circuitry, plug and cord assembly, 1/2-inch watertight connector, fixture bolts, 2-piece cam-lock washers, “Dry” system with replaceable lens in the optical assembly sealed above and below with “O” rings, and without optional arctic heater.
	5345-46

	h.
	Flush Runway Edge Light Fixture
	 Bi-Directional, Type L-850C, Class 2, Mode 1, Style 3, as indicated, with 1/4-inch or less clearance above finish surface with halogen or LED lamps, color filters, plug and cord assembly, 1/2-inch watertight connector, fixture bolts, 2-piece cam-lock washers, “Dry” system with replaceable lens in the optical assembly sealed above and below the “O” rings.  Fixtures shall be left or right toe-in as required.
	5345-46

	i.
	Flush Taxiway Edge Light Fixture
	Omni-Directional, Type L-852T, Class 2, Mode 1, Style 3, a flat fixture with 1/4-inch or less clearance above finish surface, with LED lamps, plug and cord assembly, 1/2-inch watertight connector, fixture bolts, 2-piece cam-lock washers, "Dry" system with replaceable lens in the optical assembly sealed above and below with "O" rings, and without optional arctic heater.
	5345-46

	j.
	Flush Taxiway Intersection Light Fixture
	Omni-Directional, Type L-852F, Class 2, Mode 1, Style 1, a flat fixture with 1/2-inch or less clearance above finish surface, with halogen lamp, plug and cord assembly, 1/2-inch watertight connector, fixture bolts, 2-piece cam-lock washers, "Dry" system with replaceable lens in the optical assembly sealed above and below with "O" rings, and high-strength ductile iron top housing.
	5345-46


125-2.8 Runway and Taxiway Signs. Runway and Taxiway Guidance Signs should conform to the requirements of AC 150/5345-44. Provide type, size, style, class, and mode of signs as shown on the Plans and in Table 125-2.

TABLE 125-2. SIGNS
	
	ITEM
	DESCRIPTION
	FAA AC 150 /

	a.
	Airport Signs
	L-858, internally lighted, Class 2, size, style, and mode as indicated on the Plans, with acrylic panels, LED lamps, and on/off switch with protective cover. Panels shall be smooth and free from aberration with the exception of the panel joints in modular signs. Panel joints shall not interfere with the legibility of the sign.
	5345-44

	b.
	Airport Signs
	L-858, unlighted.
	5345-44


125-2.9 Runway End Identifier Light (REIL). Not Used. 
125-2.10 Precision Approach Path Indicator (PAPI). Not Used. 
125-2.11 Circuit Selector Cabinet. The circuit selector cabinet shall meet the requirements of AC 150/5345-5. Provide the type, number of circuits controlled, class, and rating as shown on the Plans. 
125-2.12 Light Base and Transformer Housings. Light Base and Transformer Housings shall conform to the requirements of AC 150/5345-42. Provide the type, class, and size shown on the Plans and in Table 125-3. Provide all base plates, cover plates, and adapter plates to accommodate various sizes of fixtures.

TABLE 125-3. LIGHT BASE AND TRANSFORMER HOUSINGS
	
	ITEM
	DESCRIPTION
	FAA AC 150 /

	a.
	Airport Light Base
	L-867, transformer housing, Class I, Size B or D, 12 or 16 inches diameter by 24 inches deep, galvanized steel one piece light base with internal grounding lug, gasket, steel cover, base extension (where required), drain opening and conduit hubs or openings as indicated.
	5345-42

	b.
	Airport Light Base
	L-867, watertight, transformer housing, Class II, Size B, 12 inches diameter by 24 inches deep, non-metallic one piece  light base made from Type III, ultra-high molecular weight, heavy-wall, high-density polyethylene pipe  having a cell classification of 345434C or better according to ASTM D3350. Conduit stubs made of the same material as the light bases shall be sidewall fused to the bases using saddle fittings, or other approved method for a watertight connection.
	5345-42

	c.
	Airport Light Base
	L-868, transformer housing, Class I, Size B, 12 inches diameter by depth as indicated on the Plans, galvanized steel two section light base assembly with grooved and "O" ringed flange ring with concrete ring. Step the top flange of the light base bottom section to fit outside a standard top section. Complete with any necessary spacer rings, internal grounding lug, mud plate, anti-rotational fins and conduit hubs.  Light base and cover shall be suitable for vehicle and aircraft wheel loading.
	5345-42

	d.
	Primary Handhole
	L-868, Class I, Size B, 12 inches diameter by 24 inches deep, galvanized steel, one piece with conduit hubs or openings and drain hole as indicated, steel cover and gasket, internal ground lug with connector, and other items as indicated. Handhole and cover shall be suitable for vehicle and aircraft wheel loading.
	5345-42

	e.
	Handhole
	L-867, watertight, transformer housing, Class II, Size B, 12 inches diameter by 24 inches deep, non-metallic one piece light base  made from Type III, ultra-high molecular weight, heavy wall, high density polyethylene pipe having a cell classification of 345434C or better according to ASTM D3350. A conduit stub made of the same material as the light bases shall be sidewall to ASTM D3350. Conduit stubs made of the same material as the light bases shall be sidewall fused to the bases using saddle fittings, or other approved method for a watertight connection.  Complete with 1/2-inch galvanized steel cover and gasket. 
	5345-42

	f.
	Spacer Ring
	L-867 or L-868, galvanized steel spacer ring with bolt hole pattern to match light base.
	5345-42

	g.
	Light Base Extension
	L-867, Class I, Size B or D, depth as required or indicated, galvanized steel light base extension with bolt hole pattern to match light base.
	5345-42


125-2.13 Isolation Transformers. Isolation Transformers shall conform to AC 150/5345-47.  Provide the type, rating, and size as shown on the Plans and in Table 125-4.
TABLE 125-4. ISOLATION TRANSFORMERS
	
	ITEM
	DESCRIPTION
	FAA AC 150 /

	a.
	Isolation Transformer
	L-830, individual lamp type, series-to-series, 5000 V, 6.6 A to 6.6 A. 
	5345-47

	b.
	Isolation Transformer
	L-830, individual lamp type, series-to-series, 5000 V, 20 A to 6.6 A.
	5345-47


125-2.14 CONSTANT CURRENT REGULATOR. Constant Current Regulators shall conform to AC 150/5345-10.  Provide the type, class, style, and rating as shown on the Plans and in Table 125-5.

TABLE 125-5. CONSTANT CURRENT REGULATORS
	
	ITEM
	DESCRIPTION
	FAA AC 150 /

	a.
	Constant Current Regulator
	L-828, class, style, and size as indicated on Plans, 60 hertz (Hz) input, with brightness control for remote operation. Regulator shall be ferroresonant, dry-type with 6.6 A output current and front-mounted digital meter.
	5345-10


125-2.15 RADIO CONTROLS. Radio Control Equipment shall conform to AC 150/5345-49.  Provide the type and style as shown on the Plans and in Table 125-6.

TABLE 125-6. RADIO CONTROL EQUIPMENT

	
	ITEM
	DESCRIPTION
	FAA AC 150 /

	a.
	Radio Control Equipment
	L-854, Type I, Style A, with enclosure for surface mounting, antenna and feedline and field-adjustable frequency set to the Common Traffic Advisory Frequency (CTAF) for the project airport as found in the Alaska Supplement of the U.S. Government Flight Publication.
	5345-49


125-2.16 SEALER. 

a. Adhesive Sealant. Adhesive sealant shall be a self-leveling silicone sealer.

b. Conduit Sealant. Conduit sealant shall be a two-part, high expansion polyurethane foam duct sealant that is fast setting, easily installed, easily removed and re-enterable. Sealant shall be dispensed with a multi-use package; a single plunger caulking tube package, or similar, that automatically mixes the sealant in a correct ratio. Sealant shall create a strong, resilient, chemically resistant seal that is compatible with cable and wire jackets, and will expand, cure, and seal even with water present. 
125-2.17 TRANSFORMER SUPPORT PLATFORM. When called for on the Plans, light bases equipped with L-830 type isolating transformers shall, in addition to the other specified items, be provided with 12 inch high non-metallic, fixed height or folding type, transformer support platforms as shown on the Plans.

125-2.18 POWER ADAPTER. Power adapter, when called for in the Plans shall be a series primary to 120 V regulated-voltage power supply suitable for use with a 3- or 5-step constant current regulator source. The power adapter shall be oil filled and include two replaceable internal fuses. Power adapter ratings shall be 670 VA at 120 V alternating current (ac) with ± 3% regulation at 2.8 to 6.6 A primary current.

125-2.19 REGULARLY USED COMMERCIAL ITEMS. All regularly used commercial items of electrical equipment not covered by FAA equipment specifications shall conform to the applicable NEMA rulings and standards for equipment of its type, be listed and labeled as defined in NFPA 70, Article 100, by an OSHA and State of Alaska-approved nationally recognized testing laboratory agency acceptable to the Department, and be marked for the intended use.

125-2.20 LOCK WASHERS. Lock washers shall be two piece cam-type lock washer.

125-2.21 FREE FLOWING INSULATING MATERIAL. Insulating material for filling of light bases shall be an inorganic, non-flammable, free-flowing granular material. The material shall be chemically treated to be hydrophobic. It shall be free of asbestos. The material shall have a density of 40 to 42 pounds per cubic feet (lb/cf), and a load bearing strength of 83 pounds per square inch (psi).

125-2.22 LUBRICANT AND SEALANT. Lubricant and sealant shall be a general purpose "O"-ring and valve lubricant. Temperature range shall be -40 °F to +400 °F. Anti-seize for use on fixture bolts shall be a marine-grade, metal-free anti-seize compound for wet, corrosive environments and shall be compatible with steel, stainless steel, and aluminum.

125-2.23 SOFT GASKET. Gaskets to be installed between the base plate and base shall be soft neoprene.

125-2.24 PEDESTALS. The power and communications pedestals shall be fiberglass enclosures constructed to meet the requirements of ANSI C 57.12.28 Standard for Pad-mounted Equipment Enclosure Integrity, an attachment to ANSI C 37.72. Construction details and overall dimensions shall be according to the Plans.

125-2.25 JUNCTION BOX, TYPE II. Junction boxes shall be pre-cast reinforced concrete boxes of the size and details shown on the Plans. Junction boxes shall have metal covers. The covers shall be effectively grounded with a 3-foot copper braid.

125-2.26 CONCRETE. Concrete shall be proportioned, placed, and cured per P-610 Concrete for Miscellaneous Structures. 
125-2.27 FIXTURE BOLTS. Bolts for securing flush-mounted light fixtures shall be fluoropolymer-coated, SAE J429 Grade 5 carbon steel, and fully threaded. Bolts shall extend a minimum of 1/4-inch beyond the underside of the light base top flange and shall be a maximum of 3-1/2 inches long unless otherwise approved by the engineer.
125-2.28 TEMPORARY RUNWAY LIGHTING SYSTEM.  Temporary lighting shall be portable lighting units meeting the requirements of AC 150/5345-50 or equipment meeting the requirements of this Specifications installed in a manner to facilitate temporary use.  When cabling is required, use L-824 cabling and L-823 connectors in minimum 1-inch schedule 40 HDPE conduit unless otherwise indicated.

125-2.29 DRAIN ROCK.  Drain rock shall meet gradation requirements in Table 125-7, or as otherwise approved by the Engineer.
TABLE 125-7.  GRADATION OF DRAIN ROCK

	Sieve Designation (square openings)
	Percentage by Weight Passing Sieves

	2-inch
	100

	1-1/2-inch
	95-100

	3/4-inch
	0-20

	3/8-inch
	0-5


Installation

125-3.1 Installation.  The Contractor shall furnish, install, connect and test all equipment, accessories, conduit, cables, wires, buses, grounds and support items necessary to ensure a complete and operable airport lighting system as specified here and shown in the plans. 

All work in connection with the airport lighting system shall be according to the applicable provisions of the current edition of NFPA 70 (National Electrical Code) and all State and local codes. Location of all new fixtures, conduit, cables, etc., shall be as shown on the Plans.
The Contractor shall install the specified equipment in accordance with the applicable advisory circulars and the details shown on the Plans, and in this subsection. 
Level and align light fixtures according to manufacturer’s instructions. Level to within 1 degree. Align to within 1/2-inch at right angles to centerline and to within 1-inch parallel to centerline. Light fixtures shall be oriented with the light beams parallel to the runway or taxiway centerline and facing in the required direction.

Where electrical cable or duct is required, such work will be covered under L-108 or L-110, as applicable.

Where remote relay assembly and/or remote control panel is required, such work will be covered under L-109.

Refer to P-610 for requirements regarding all work and materials to place concrete.

Special requirements for providing and maintaining temporary lighting include the following:

a. Install runway, threshold, and taxiway lighting as required with spacing in accordance with AC 150/5340-30.

b. Test temporary lights and system connections prior to their use being required to ensure no delays or service interruptions.

c. Install temporary light units using black sand bags and/or stakes to hold fixtures and conduit in place.

d. On completion of work, remove temporary equipment, repair any damaged light units and turn over all units to the Department.

e. Where hardwired lighting equipment is utilized:

(1) Connect temporary lighting to existing and/or new lighting circuits served from the existing or new regulator and lighting controls.

(2) Use HDPE conduit to provide appropriate physical cable protection.  Conduit is not required for short term cable installations that will be removed within 2 days of installation.

(3) Remove HDPE conduit from around cable and dispose of upon completion of use.

(4) Reinstall used cabling on metallic cable drums and turn over to the Department for future use.

(5) At the Contractor’s option, cabling may be assembled in the field or by the manufacturer. Each section along the runway edges shall be 200 feet minimum in length.

f. Maintain temporary lighting system and existing lights used as part of the temporary lighting system in good repair to keep the system in working condition. Relocate temporary lights and circuits and adjust circuit connections and configuration as required as construction progresses. 

Provide all labor, materials, systems, equipment, facilities, and other incidental items as may be required to provide temporary electrical power for construction and testing of all contract work.

125-3.2 Testing.  All lights shall be fully tested by continuous operation for not less than 24 hours as a completed system prior to acceptance. The test shall include operating the constant current regulator in each step not less than 10 times at the beginning and end of the 24-hour test. The fixtures shall illuminate properly during each portion of the test.

125-3.3 Shipping and Storage. Equipment shall be shipped in suitable packing material to prevent damage during shipping.  Store and maintain equipment and materials in areas protected from weather and physical damage. Any equipment and materials, in the opinion of the Engineer, damaged during construction or storage shall be replaced by the Contractor at no additional cost to the Department. Painted or galvanized surfaces that are damaged shall be repaired in accordance with the manufacturer’s recommendations.

125-3.4 Elevated and In-pavement Lights. Water, debris, and other foreign substances shall be removed prior to installing fixture base and light.

125-3.5 INSTALLATION OF IN-PAVEMENT LIGHTS.  A jig or holding device shall be used when installing each light fixture to ensure positioning to the proper elevation, alignment, level control, and azimuth control. 
Light fixtures shall be oriented with the light beams parallel to the runway or taxiway centerline and facing in the required direction. Surplus Portland Cement Concrete (PCC) shall be removed. The holding device shall remain in place until PCC has reached its initial set.

Install flush runway and taxiway light fixtures in existing pavement after the old pavement has been cold planed, and before the new asphalt is placed. Install flush taxiway and runway light fixtures on new runways or taxiways before the first asphalt lift.

Core remaining asphalt or base course at the light base locations a minimum diameter of 36 inches and remove the base course material to the depth shown. Compact the bottom of the cored hole before pouring concrete.

Use a setting jig to install the bottom section of the light base assembly, as shown in the Plans. The bottom of the light base shall be at least 12 inches above the bottom of the excavation. Provide no more than 4 threaded hubs for the bottom section of the light base, as shown on the Plans. Connect the bottom section of the light bases to the conduit system, using rubber grommets or waterproof nipples and couplings.

Call for inspection of the light base assembly prior to the backfilling of the excavations. Backfill with poured PCC meeting the requirements of P-610. Fill the excavation only to the level shown.

After the PCC has cured at least 72 hours or as approved by the Engineer, apply tack coat and overlay with Asphalt Concrete Pavement. 

Plug the conduit ends during the course of construction to prevent accumulation of water or debris in the conduit.

When ready to install the inset lights, determine the location of the light base and drill a small diameter core hole to locate the center of the mud plate. Next, drill a 16 inch diameter core hole over the center of the mud plate (± 1/4 inch tolerance). Use a coring machine of adequate stability to prevent "wobble". After removing the core, mud plate, plywood cover, and any water or debris that has accumulated, apply a thin layer of self-leveling silicone sealer between the bottom flange of the top section and the top flange of the bottom section and bolt the top section using 18-8, 410, or 416 stainless steel all-thread bolts. Coat the bolts with a suitable corrosion inhibitor prior to installing. Use two-piece cam-type lock washers and torque the bolts to 180 inch-pounds or as recommended by the manufacturer. 

Make a "dry system" light fixture installation, using a grooved flange ring, "O" ring, and concrete ring. If the actual elevation of the pavement overlay does not equal the estimated elevation, provide spacer rings or flange rings of different thickness. Bolt the fixture to the top section using fluoropolymer-coated Grade 5 bolts. Do not use anti-seize corrosion inhibitor on coated bolts. Use two piece cam-type lock washers, and torque the bolts to 336 - 360 inch-pounds, or as recommended by the manufacturer. Set the outboard edge of the fixture 1/8 inch (+/- 1/16 inch tolerance) below the adjacent finished pavement measured at the downslope side.

Install the light fixtures per the Plans and the Specifications and the manufacturer’s recommended procedure. Do not deviate from these procedures, or the materials shown or specified, without the prior approval of the Engineer.

Install isolating transformers and cable connectors as described for non-watertight edge lights.

125-3.6 INSTALLATION OF NON-WATERTIGHT EDGE LIGHTS. The light base shall be placed on a layer of bedding material of minus 1/4-inch material that is not less than 6 inches in depth. Bedding material shall be, sand, gravel, crushed aggregate, or other suitable material containing no organic, frozen, or other deleterious material. Where called for on the Plans, install drain rock below light base in lieu of bedding material. Compact drain rock to the satisfaction of the Engineer. If the light base is placed in the structural section (P-154, P-209, P-299) of a pavement such as for a runway or taxiway, the Contractor shall construct the backfill according to the Specifications for the material in which the light base is placed. The material shall be compacted to the requirements of the material into which it is placed. The light base shall be placed at an elevation that will place the frangible break point below finished grade as indicated on the Plans. The base shall be level to within ±1/4-inch tolerance.

Connect the isolating transformer with L-823 connector kits and heat shrink tubing as shown on Plans. Ensure that all field installed primary cable connectors have the plug pin connectors and receptacle socket connectors properly positioned within their respective connector bodies, as detailed by the connector manufacturer, prior to the shrinking of heat shrink tubing, where required at the cable-connector interface. 

Install isolating transformers in the light bases as shown on the Plans. Where called for on the Plans, install isolating transformers in all light bases by placing on top of an approved transformer supporting platform as specified. Train all connections to the isolating transformer to lay in the upper section of the light base, above the transformer platform and below the cover flange, as shown on the Plans. Provide adequate primary and secondary cable slack in each light base to assure that all connectors can be grouped and trained in the upper section of the light base without subjecting the connector to tension. 

Install the light fixtures with stainless steel hardware and coat the bolts and frangible couplings with a suitable corrosion inhibitor prior to being installed. Install the light fixtures with lamp, clean the lenses, align and adjust each optical system according to the manufacturer's instructions.

125-3.7 INSTALLATION OF WATERTIGHT EDGE LIGHTS. Place the light base on a layer of bedding material that is not less than 6 inches in depth and backfill around the lighting base with bedding material, Use bedding material that meets requirements for the applicable lift of material (P-152, P-154, P-209, P-299) except that 100% of the bedding material will pass a 1-inch sieve.

Test the base assemblies, saddle fittings, and plastic duct as a complete system or in sections to insure that it is watertight. If a pneumatic test is performed to meet this requirement, the minimum pressure shall be 5 pounds per square inch (psi) for a minimum of 10 minutes.

Base assemblies shall be sealed watertight and conduit openings and any holes shall be caulked with approved sealant to prevent any water from entering the base assemblies. When called for on the Plans, after the connection of the isolating transformer with L-823 connector kits the light bases shall be completely filled with free flowing insulating material.

The light base assemblies shall be sealed watertight using the following method and materials or approved equal:

a. Spot weld the weep hole in the bottom of the base plate hub, if present.

b. Apply conduit sealant to all conduit openings, with the sealant applied on all sides and between cables to fully seal annular and interstitial spaces.

c. To insure that no water leaks into the can, use a soft neoprene gasket under the base plate. The gasket shall be covered on both sides with a generous coating of lubricant and sealant to prevent water seepage during freeze-thaw cycles.

d. Install seal washers with stainless steel cups under the bolt heads. The torque on the six bolts should be approximately 25 inch-pounds, +5 inch-pounds tolerance. A torque wrench must be used.

e. After installation of the base plate, plug in the edge light. Using clear adhesive sealant, coat the threads of the frangible coupling and screw into place. Plug the weep hole with adhesive sealant. Put adhesive sealant around the bottom of the frangible coupling at the junction with the base plate.

f. Install the edge light stem securely. Then, using more adhesive sealant, fill the space between the edge light stem and the inside diameter of the frangible coupling. Install the light fixtures with lamp, clean the lenses, align and adjust each optical system according to the manufacturer's instructions.

125-3.8 INSPECTION. Notify the Engineer in writing and request inspection at least 48 hours prior to installing lighting fixtures, making any splices, or covering any buried or concealed work. Immediately correct any deficiencies found during the inspection.

125-3.9 RECORD DOCUMENTS. Maintain at the project site a complete set of contract Plans, Specifications and approved changes thereto. In addition to the above, 2 complete sets of electrical plans shall be maintained for as-built purposes upon which all changes, connections, part numbers and conductor routings shall be legibly shown and noted. Where changes to Plans are involved, make notations to show the dates and authorities approving the changes. Permanently store one set of annotated electrical plans in a dry, secure location at the project site. Deliver the second set to the Engineer.

As-built plans shall show locations of all buried items such as conduit, including any existing active lines encountered. All dimensions shall be from runway and taxiway centerlines or other permanent objects. As-built plans shall include complete wiring diagrams, (both power and control), identifying terminals, cables, and connections. As-built plans shall be kept current as the work progresses.

125-3.10 SPARE PARTS. Provide a quantity of spare light fixtures, transformers, and other components equal to 10%, rounded down, of the installed quantity of each piece of equipment or component in the following list. Deliver spare parts to airport maintenance as directed by the Engineer. Spare parts shall be divided into airport visual aid categories as follows:

a. Constant Current Regulators. Fuses, contactors, and other maintenance components as recommended by the regulator manufacturer

b. Runway and Taxiway Elevated Edge Lighting System. Each type and size of fixture and transformer
c. Runway and Taxiway In-Pavement Lighting System. Each type and size of fixture and transformer
d. Runway Elevated and In-Pavement Guard Lighting System.  Each type and size of fixture and transformer
e. Illuminated Runway and Taxiway Signs. LED light bar, power supply, and transformer
f. Rotating Beacons. See L-101 for specification of spare parts where applicable
g. Wind Cones. See L-107 for specification of spare parts where applicable
h. Obstruction Lights. See L-119 for specification of spare parts where applicable
METHOD OF MEASUREMENT
125-4.1 (Not Used) 
125-4.2 LUMP SUM. Lump sum quantities will not be measured for payment per GCP section 90. 
125-4.3 UNIT PRICES. The quantity to be paid will be the number of units installed, complete, in place, accepted by the Engineer, and ready for operation, or the number of units acceptably removed.

125-4.4 CONTINGENT SUM. For spare parts, the total cost of spare parts for each airport visual aid category listed above shall not exceed $10,000 or 10% of the cost of the visual aid, per FAA Order 5100.38 AIP Handbook. If necessary, reduce the quantity of each spare part within a category equally until the costs are at or below the $10,000 or 10% limit. Maintain a minimum of one of each size and type of spare part.

BASIS OF PAYMENT
125-5.1 Payment will be made at the Contract unit price for completed work listed in this subsection installed by the Contractor and accepted by the Engineer, according to GCP section 90. This payment will be full compensation for furnishing all materials and for all preparation, assembly, and installation of these materials, and for all labor, equipment, tools and incidentals necessary to complete this item.

a. Items of Work Paid in This Subsection. Completed and accepted work paid at the contract lump sum, contingent sum, or unit prices. 

(1) L125.010.0000 Airport Lighting Pay Item. This pay item includes all work required under this item to provide the complete airport lighting system, except work listed below which is paid for under other items.
(2) L125.020.0000 Regulator, L-828 Pay Item. This pay item includes mounting and electrical connections, with all input control and output circuits. 
(3) L125.025.0000 High Intensity Runway Edge and Threshold Light, L-862 and L-862E Pay Item. This pay item includes L-867 base assembly, grounding lug and connector, baseplate with ground lug, gasket, support column, frangible coupling, L-830 isolating transformer, transformer mounting platform (when shown on Plans), and L-823 cable connectors.
(4) L125.030.0000 Medium Intensity Runway Edge and Threshold Light, L-861 and L-861E Pay Item. This pay item includes L-867 base assembly, grounding lug and connector, baseplate with ground lug, gasket, support column, frangible coupling, L-830 isolating transformer, transformer mounting platform, when shown on Plans, and L-823 cable connectors.
(5) L125.040.0000 Taxiway Edge Light, L-861T Pay Item. This pay item includes L-867 base assembly, spacer rings, grounding lug and connector, baseplate with ground lug, gasket, support column, frangible coupling, L-830 isolating transformer, transformer mounting platform (when shown on Plans), and L-823 cable connectors.
(6) L125.050.0000 Wind Cone Handhole, L-867, Size D Pay Item. This pay item includes steel cover and gasket, grounding lug and connector, L-823 primary and secondary cable connectors, and PA-4 power adapter, when shown on the Plans and indicated in these Specifications. 
(7) L125.060.0000, Primary Handhole, L-868, Size B Pay Item. This pay item includes traffic rated steel cover and gasket, grounding lug and connector.
(8) L125.070.0000 Remove Runway and Taxiway Light Pay Item. This pay item includes removal of fixtures, transformers, bases, and other associated materials as shown or directed in the Plans.
(9) L125.080.0000 Flush Runway Centerline Light, L-850A or L-850B Pay Item. This pay item includes L-868 base assembly, spacer rings, flange ring, L-830 isolating transformer, L-823 cable connectors, concrete work, asphalt patching and sealing.
(10) L125.095.0000 Flush Taxiway Light, L-852C, L-852D, L-852F, L-852G, L-852K, or L-852T Pay Item. This pay item includes L-868 base assembly, spacer rings, flange ring, L-830 isolating transformer, L-823 cable connectors, concrete work, asphalt patching and sealing.
(11) L125.100.0000 Flush Runway Edge Light, L-850C Pay Item. This pay item includes L-868 base assembly, spacer rings, flange ring, L-830 isolating transformer, L-823 cable connectors, concrete work, asphalt patching and sealing.
(12) L125.110.0000 Relocate Existing Airport Sign, Type L-858 Pay Item. This pay item includes L-867 base, frangible couplings, transformer, concrete base, sign faces as shown on the Plans, and removal of existing sign foundation. 
(13) L125.120.0000 Runway Guard Light, L-804 Pay Item. This pay item includes L-867 base assembly, spacer rings, grounding lug, gasket, support column, frangible coupling, heavy baseplate with ground lug, L-830 isolating transformer, and L-823 cable connectors.
(14) L125.130.0000 Airport Sign, Type L-858 Pay Item. This pay item includes sign, L-867 base, frangible couplings, transformer, concrete base, sign faces as shown.  Where required, removal of existing sign and foundation is subsidiary to this pay item.
(15) L125.140.0000 Power or Communications Pedestal Pay Item. This pay item includes anchor stake and conduits as shown on the Plans.
(16) L125.150.0000 Handhole, L-867, Size B Pay Item. This pay item includes grounding lug, steel cover, and gasket.
(17) L125.160.0000 Junction Box, Type II Pay Item. This pay item includes junction box, cover, and grounding as shown on the Plans. 

(18) L125.170.0000 Spare Parts Pay Item. This pay item includes spare light fixtures, transformers, and and other components specified paid by actual invoiced material and delivery cost, plus 15% markup. Where applicable, include rotating beacon, wind cone, and obstruction light spare parts specified in sections L-101, L-107, and L-119.

(19) L125.180.0000, Temporary Runway Lighting System. Includes temporary lights, all HDPE conduit, assemblies, adapters, couplings, transformers, L-823 cable connectors, cables, and all necessary incidentals to provide and maintain a complete, operable, and acceptable temporary lighting system installation. Includes installation, ongoing maintenance and relocations as required, and removal of temporary equipment.
b. Items of Work Paid in Other Sections. 

(1) L-108 and L-110 Pay Items. All work and materials required to install cable, conduit, and ground rods is paid for under L-108 and L-110 pay items.
(2) L-109 Pay Items. All work and materials required to install remote relay assembly and remote control panel are paid for under L-109 pay items.

(3) P-660 Pay Items. All work and materials required to install retroreflective markers and cones are paid for under item P-660 unless otherwise indicated.
c. Subsidiary Work. 

(1) Portland Cement Concrete. Portand cement concrete is subsidiary to L-125 items requiring its use. Refer to P-610 for requirements regarding all work and materials to place Portland cement concrete. 
(2) Bedding, Backfill, and Drain Rock. All bedding, backfill, and drain rock around and below light bases and handholes is subsidiary to the light fixture or handhole installation and no separate measurement or payment will be made.

Payment will be made under:

Item L125.010.0000
Airport Lighting – per lump sum

Item L125.020.0000
Regulator, L-828 – per each

Item L125.025.0000
High Intensity Runway Edge and Threshold Light, L-862 and L-862E – per each

Item L125.030.0000
Medium Intensity Runway Edge and Threshold Light, L-861 and L-861E – per each
Item L125.040.0000
Taxiway Edge Light, L-861T – per each

Item L125.050.0000
Wind Cone Handhole, L-867, Size D – per each

Item L125.060.0000
Primary Handhole, L-868, Size B – per each

Item L125.070.0000
Remove Runway and Taxiway Light – per each

Item L125.080.0000
Flush Runway Centerline Light, L-850A or L-850B – per each

Item L125.095.0000
Flush Taxiway Light, L-852C, L-852D, L-852F, L-852G, L-852K, or L-852T – per each

Item L125.100.0000
Flush Runway Edge Light, L-850C – per each

Item L125.110.0000
Relocate Existing Airport Sign, Type L-858 – per each

Item L125.120.0000
Runway Guard Light, L-804 – per each

Item L125.130.0000
Airport Sign, Type L-858 – per each

Item L125.140.0000
Power or Communications Pedestal – per each
Item L125.150.0000
Handhole, L-867, Size B – per each

Item L125.160.0000
Junction Box, Type II – per each

Item L125.170.0000
Spare Parts – per contingent sum

Item L125.180.0000
Temporary Runway Lighting System – per lump sum

References

The publications listed below form a part of these Specifications to the extent referenced. The publications are referred to within the text by the basic designation only.

Advisory Circulars (AC)

AC 150/5340-18
Standards for Airport Sign Systems

AC 150/5340-30
Design and Installation Details for Airport Visual Aids

AC 150/5345-5
Circuit Selector Switch

AC 150/5345-39
Specification for L-853, Runway and Taxiway Retroreflective Markers

AC 150/5345-42
Specification for Airport Light Bases, Transformer Housings, Junction Boxes, and Accessories

AC 150/5345-44
Specification for Runway and Taxiway Signs

AC 150/5345-46
Specification for Runway and Taxiway Light Fixtures

AC 150/5345-47
Specification for Series to Series Isolation Transformers for Airport Lighting Systems

AC 150/5345-53
Airport Lighting Equipment Certification Program
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