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ITEM L-100 RUNWAY AND TAXIWAY LIGHTING 
 
 

DESCRIPTION 
 

100-1.1 This item consists of furnishing and installing runway and taxiway lighting systems as indicated on 
the Plans and as specified herein. 
 

EQUIPMENT AND MATERIALS 
 

100-2.1 GENERAL. Obtain approval of all materials and equipment to be used or incorporated in the work, 
prior to their shipment to the project site. Submit to the Engineer 5 complete listings of materials and 
equipment specified herein and on the Plans. Clearly identify the material or equipment by item, name, or 
designation used on the Plans or specifications and indicate where specified. Include applicable catalog 
numbers, cuts, wiring diagrams, performance data, and operation and maintenance manuals. Neatly bind 
and clearly index the submittals. In addition, when specified, include in the submittals certificates of 
compliance, manufacturer's instructions and/or shop drawings, or proposed construction or installation 
procedures. 
 

a. Certified Airport Lighting Equipment. The following items shall conform to the applicable FAA 
specifications, except as shown on the Plans and/or modified herein. The equipment shall be 
certified and listed under AC 150/5345-53, Airport Lighting Equipment Certification Program. This 
AC, the latest certified equipment list, and the address list of certified airport lighting equipment 
manufacturers are available on the Internet page for the FAA Office of the Associate Administrator 
for Airports (ARP). The internet address is 
http://www.faa.gov/airports_airtraffic/airports/construction/. 

 
ITEM FAA AC 150/ 

 
(1) Constant Current Regulator, L-828, class, style, and size as indicated on Plans, 

60 Hz input, with brightness control for remote operation. 5345-10 
 

(2) Runway Edge Light, Bi-directional High-Intensity, L-862, and Threshold Light, L-
862E, with lamp, support column, metal frangible coupling, stainless steel bolts, and 
upper plug and cord assembly. The lens shall be clamp band style. Complete with 
lens coloration, lamp wattage, and specified support column height.  Fixtures shall 
be left and right toe-in as required. 5345-46 

 
(3) Runway Edge Light, Medium Intensity, L-861, and Threshold Light, L-861E, with 

incandescent 6.6 A lamp and Lexan lens with support column, metal frangible 
coupling with stainless steel hex head set screws, and 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 

 
(4) Taxiway Edge Light, Medium Intensity, L861T, with incandescent 6.6 A lamp and 

Lexan lens, with support column, metal frangible coupling with stainless steel hex 
head set screws, and upper plug and cord assembly with separable connector and 
stainless steel lens encircling clamp band. 5345-46 

 
(5) Airport Signs, L-858, internally lighted, Class 2, Mode 3, with acrylic panels and 

LED lamps.  Panels shall be smooth and free from aberration with the exception of 
panel joints in modular signs.  Panel joints shall not interfere with the legibility of the 
sign.  Signs shall be assembled using Nylox type fasteners or Loctite to prevent 
loosening of fasteners due to vibration. 5345-44 
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(6) Airport Signs, L-858, unlighted. 5345-44 
 

(7) Airport Light Base, L-867, transformer housing, Class I, Size B or D, 24 inches 
deep, one piece with internal grounding lug, gasket, steel cover, base extension 
(where required), drain opening, and conduit. 5345-42 

 
(8) Airport Light Base, L-867, Watertight, transformer housing, shall be 12 inch x 24 

inch, non-steel light bases, meeting the requirements for non-vehicle loading light 
bases, type L-867. The bases shall be 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 D 3350. A conduit stub 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 

 
(9) Airport Light Base, L-868, transformer housing, Class I, Steel, Size B, 12 inches 

deep , 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 the 
top section.  Complete with any necessary spacer rings, internal grounding lug, mud 
plate, anti-rotational fins and conduit hubs. 5345-42 

 
(10) Isolating Transformer, L-830, individual lamp type, series-to-series, 5000 V, 6.6 A 

to 6.6 A, 30/45 W or 200 W 5345-
47 

 
(11) Isolating Transformer, L-830, individual lamp type, series-to-series, 5000 V, 20 A 

to 6.6 A, 100 W, 200 W or 300 W. Transformers shall have leads of the length 
shown on the plans. 5345-47 

 
(12) Isolating Transformer, L-830-1, individual lamp type, series-to-series, 5000 V, 6.6 

A to 6.6 A, 30/45 W. 5345-47 
 

(13) Isolating Transformer, L-830-6, individual lamp type, series-to-series, 500 V, 6.6 A 
to 6.6 A, 200 W. 5345-47 

 
(14) Radio Control Equipment, L-854, Type I, with enclosure for surface mounting, 

antenna and feedline and 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 

 
(15) Flush Taxiway Centerline Light Fixture, Uni or Bi-Directional, Type L-852A, or L-

852B L-852C or L-852D, Class 2, Mode 1, Style 3, a flat fixture with 1/4 inch or less 
clearance above finish surface, with 30 W LED lamps and color filters, one or two 
plug and cord assemblies as indicated assembly, 1/2 inch watertight connector, 
stainless steel bolts, vibration proof fasteners, "Dry" system with replaceable lens in 
the optical assembly sealed above and below with "O" rings and without optional 
arctic heater. 5345-46 

 
(16) 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 48 80 W lamps, color filters, a single 100 or 200 W transformer, plug and cord 
assembly, 1/2-inch watertight connector, stainless steel bolts, vibration proof 
fasteners, "Dry" system with replaceable lens in the optical assembly sealed above 
and below with "O" rings. L-850B fixtures shall be left and right toe-in as required. 5345-46 
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(17) Primary Handhole, L-868, class 1, size B, steel, 24 inches deep x 12 inches 
diameter, 1-3/8 inch N.P.T. conduit hubs (with number and location of hubs as 
indicated, 4 inch bottom drain hole, steel cover and gasket, internal ground lug with 
connector and other misc. items. Handhole and cover shall be suitable for vehicle 
and aircraft wheel loading. 5345-42 

 
(18) Wind Cone Primary Handhole, L-867, class 1, size D, steel, 24 inches deep x 16 

inch diameter, one piece with internal ground lug with connector, steel cover with 
gasket, 4 inch drain hole, 2-1/8 inch N.P.T. and 1-3/8 inch N.P.T. conduit hubs with 
number, size, and location of hubs indicated, and other misc. items. 5345-42 

 
(19) Handhole, L-867, Size B, Watertight, transformer housing shall be 12 inch x 24 

inch, non-steel light bases, meeting the requirements for non-vehicle loading light 
bases, type L-867, with ½ inch galvanized steel cover and gasket. The bases shall 
be 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 D 3350. A conduit stub 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 

  
(20) Elevated Runway Guard Light, L-804, with LED lamps, support column, metal 

frangible coupling, internal flasher circuitry, and upper plug and cord assembly with 
separable connector. 5345-46 

 
(21) Flush Stop Bar/Runway Guard Light Fixture, Uni Directional, Type L-852G/S, 

Class 2, Mode 1, Style 3, a flat fixture with 1/4 or less clearance above finished 
surface, with 105W lamps, color filters, a single 100 W transformer, two plug and 
cord assemblies, 1/2 inch watertight connector, stainless steel bolts, vibration proof 
fasteners, “Dry” system with replaceable lens in the optical assembly sealed above 
and below with “O” rings. 5345-46 

 
(22) 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 105 W 
lamps, color filters, a single 200 W transformer, plug and cord assembly, 1/2-inch 
watertight connector, stainless steel bolts, vibration proof fasteners, “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 

  
(23) Elevated Stop Bar Light, L-862S, with 150W halogen 6.6 A lamp and red lens, 

support column, metal frangible coupling, and upper plug and cord assembly with 
separable connector. 5345-46 

(19)  
 

b. Sealer. Adhesive sealant shall be a self-leveling silicone sealer. 
 

c. 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 13-3/4 inch high 
prefabricated steel, fixed height or folding type, transformer support platforms as shown on the 
Plans. 

 
d. 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-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 ac with ± 3% regulation @ 2.8 to 6.6 A primary current. 
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e. Regularly Used Commercial Items. All other 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. 

 
f. Lock Washers. Lock washers shall be two piece cam-type lock washer. 

 
g. 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 lb/ft3, and a 
load bearing strength of 83 psi. 

 
h. 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.  
 

i. Soft Gasket. Gaskets to be installed between the base plate and base in watertight lighting systems 
shall be soft neoprene. 

 
j. Pedestals. The power and communications pedestals shall be fiberglass enclosures constructed to 

meet the requirements of ANCI 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. 

 
k. 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. 

 
l. Concrete. Conform to Item P-610 Structural Portland Cement Concrete, 1-inch maximum size 

coarse aggregate. 
  

m. Fixture Bolts.  Bolts for securing flush-mounted light fixtures shall be fully threaded and shall be a 
maximum of 3 inches long. 

 
100-2.2 AIRFIELD LIGHTING CONTROL SYSTEM (ALCS).  Provide all labor and materials required to 
update the existing ADB Airfield Lighting Control System (ALCS).  Update ALCS graphics to reflect changes 
to the airfield configuration.  Add a stop bar control screen and system programming required to interface 
with the Individual Lamp Control and Monitoring System (ILCMS) for stop bar control.  Remove access to the 
FAA systems controls from all control locations except for the ATCT, including the regulator vault, 
maintenance center, operations center, and new roaming maintenance center. 
 
Complete installation and configuration of wireless communication system to support backup communication 
between the air traffic control tower (ATCT) and regulator vault.  Radios and antennas have been installed in 
the ATCT and regulator vault, in accordance with ADB installation drawings produced during the 2010 
Runway 7R project, but have not been activated.  Replace the omni-directional antennas at the ATCT and 
regulator vault with directional yagi antennas. 
Complete installation of the roaming maintenance center using the existing maintenance laptop. Coordinate 
with DOT IT system personnel to provide secure access to the ALCS from the roaming maintenance laptop 
through the existing wireless system on the airfield.  Provide programming and setting changes to the laptop 
software for access to the existing wireless system through the use of the internal wireless card in the laptop. 
Provide additional cabling and any other hardware as required to connect the existing vault ALCS computer 
to the existing wireless network in the regulator vault. 
 
Install ILCMS for the Taxiway J stop bar, runway guard lights, and taxiway centerline lights, including single- 
and dual-channel remote control modules mounted in the light bases and master controllers mounted in the 
regulator switchgear.  Program master controller and interface with ALCS.  Monitoring shall be capable of 
determining the number of lights that are not functional and whether the failed lights are adjacent.  Master 
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controllers will be State-furnished.  Package and ship State-furnished master controllers to ADB for 
programming and to be included in the factory acceptance testing. 
 
The ALCS stop bar control screen shall include controls for activation of the stop bar sequence and a sensor 
override button.  It shall also indicate the actual status of the stop bar lights and any communication or 
system failures.  The stop bar control screen shall be designed to facilitate the addition of future stop bars. 
 
Taxiway J Stop Bar – Sequence of Operations 
Above 1200ft RVR: Stop bar lights off. 
 Runway guard lights flashing. 
 Taxiway centerline lead-off lights on. 
 Taxiway centerline lead-on light segments #1 and #2 on. 
 Local device/component failure:  Affected fixture off, remaining runway guard lights 

flashing. 
 System/communications failure:  Stop bar lights off, runway guard lights flashing. 
 
Below 1200ft RVR: Runway guard lights off. 
 Stop bar lights on. 
 Taxiway centerline lead-off lights on. 
 Taxiway centerline lead-on light segments #1 and #2 off. 
 When stop bar button is activated, stop bar turns off, taxiway centerline lead-on light 

segments #1 and #2 turn on, 45 second and 2 minute backup timers start. 
 When sensor #1 or 45 second timer is activated, stop bar turns on, taxiway centerline 

lead-on light segment #1 turns off. 
 When sensor #2 or 2 minute timer is activated, taxiway centerline lead-on light segment 

#2 turns off.  If sensor #1 or 45 second timer have not been activated, stop bar turns 
on, taxiway centerline lead-on light segment #1 turns off. 

 When stop bar and sensor override buttons are activated together, stop bar turns off, 
taxiway centerline lead-on light segments #1 and #2 turn on.  Sensor #1, sensor #2, 
and 45 second backup timers are disabled.  When 2 minute timer is activated, stop bar 
turns on, taxiway centerline lead-on light segments #1 and #2 turn off. 

 Local device/component failure:  Affected fixture off, remaining stop bar lights function 
normally. 

 System/communications failure:  Stop bar lights on, runway guard lights off. 
 
Microwave aircraft/vehicle sensors shall be rated for outdoor use down to -35 deg F.  Sensors shall be pole 
mounted with adjustable hardware and shall be served from an ILCMS sensor module incorporating a low-
voltage power supply to provide power from the series lighting circuit.  Sensors shall be resistant to false 
triggers from rain, snow, and vibration and shall have an adjustable range cutoff of 100-400ft to eliminate 
detection of objects beyond the desired distance.  Install an L-810 obstruction light on top of the mounting 
pole and serve from a power supply module powered from the series lighting circuit. Provide one spare 
sensor assembly, including all above grade components (sensor, conduit, mounting pole and hardware, 
frangible couplings, obstruction light), ILCMS sensor remote, ILCMS power supply remote, and sensory Y-
connector box. 
 

CONSTRUCTION METHODS 
 
100-3.1 GENERAL. All work in connection with the airport lighting system shall be according to the 
applicable provisions of the current NEC of the National Fire Protection Association and all State and local 
codes. Location of all new fixtures, conduit, cables, etc., shall be as shown on the Plans. 
 
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.  
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Where electrical cable or duct is required, such work will be covered under Item L-108 or L-110, as 
applicable. 
 
Where remote relay assembly and/or remote control panel is required, such work will be covered under item 
L-109. 
 
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. 
 
Refer to P-610 for requirements regarding all work and materials to place concrete. 
 
Contact ADB Airfield Solutions (Attention: Rick Lafferty, phone 1-800-275-3087) for upgrading of the ALCS 
and installation of the wireless communication and ILCMS. Upgrade ALCS hardware and software as 
indicated. Install wireless hardware and configure software as indicated. Install and program ILCMS as 
indicated and adjust microwave sensors to provide coverage required while minimizing false triggers. Test 
wireless communications and verify operation of all systems, including automatic transfer of communications 
to the wireless system when the primary communication path is disrupted. Provide training to DOT and FAA 
personnel on the use and maintenance of systems. Provide new O&M manuals or updates to the existing 
O&M manuals. 
 
Test the existing fiber optic ALCS communication pathways for performance in accordance with TIA/EIA-
568-B.3.  Submit test results in wiring to the Engineer along with notification of any deficiencies noted during 
testing.  Schedule all communication outages with the Engineer.  Testing shall include all fiber strands 
currently in use between ALCS network transceivers, all other strands of the (2) 48-strand MM cables 
between the regulator vault and the North Terminal, and all other strands of the (1) 48-strand MM cable 
between the North Terminal and the Field Maintenance Facility. 
 
100-3.2 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. If the light base is placed in the structural section (P-154, P-208, P-209) 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 duct is placed. The material shall be compacted to the requirements of the material 
into which it is placed. The light base shall be placed to between 3/8 inch and 3/4 inch of finished grade. The 
base shall be level to within ±1/4 inch. 
 
Connect the insolating transformer with L-823 connector kits and heat shrink tubing. 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 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 a 14 inch (extended height) 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.  
 
Label each edge light assembly with the letter and number designation as indicated on the Plans. Label by 
permanently die-stamping the letter and number designation onto the light base and base cover plate with 
1/4 inch figures. 
 
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. 
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100-3.3 INSTALLATION OF FLUSH LIGHTS. Install flush light fixtures according to the Plans and 
specifications. 
 
Install flush runway edge and centerline light fixtures and taxiway centerline light fixtures after the old 
pavement has been cold planed, and before the asphalt is placed. Install flush taxiway and runway centerline 
and touchdown zone light fixtures on new runways or taxiways after before the first asphalt lift and before the 
final lift. 
 
Core remaining asphalt at the runway centerline light base locations a minimum diameter of 24 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 6 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 rigid steel conduit system, using rubber grommets or waterproof nipples and couplings. 
Usually one waterproof sealtite flexible coupling will suffice for each two-hubbed light base. 
 
Call for inspection of the light base assembly prior to the backfilling of the excavations. Backfill with poured 
PCC meeting the requirements of Item P-610. Fill the excavation only to the level shown. Allow a 3 5 inch 
thickness of asphalt pavement over the PCC and over the light base mudplate. 
 
After the PCC has cured at least 72 hours (or as otherwise directed 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). 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 18-8, 410, or 416 stainless steel 
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. Set the 
outboard edge of the fixture 1/4 to 3/8 inch 1/8 inch (± 1/16 inch) below the adjacent finished pavement. 
 
Install the light fixtures per the Plans and the specifications and the manufacturers recommended procedure. 
Do not deviate from these procedures, or the materials shown or specified, without the prior approval of the 
Engineer. 
 
100-3.4 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-208, P-209) 
except that 100% of the bedding material will pass a 1 inch sieve. 
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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 10 5 
psi for a minimum of 10 minutes. 
 
Base assemblies shall be sealed watertight and conduit openings and any holes shall be caulked with duct 
seal to prevent any water from entering the base assemblies. 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. 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. 

 
c. Install seal washers with stainless steel cups under the bolt heads. The torque on the six bolts 

should be approximately 25 plus or minus 5 inch-pounds. A torque wrench must be used. 
 

d. 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. 

 
e. 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. 

 
100-3.5 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. 
 
Obtain inspections by the Municipality of Anchorage for electrical work other than the constant current airfield 
lighting system.  Coordinate the MOA inspections with the Engineer.  Obtain all permits and pay all fees 
required.  Immediately correct any deficiencies found during the inspection. 
 
100-3.6 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. 
 
100-3.7 GUARANTEE. Furnish a written guarantee that any materials or workmanship found defective within 
one year of final acceptance shall be replaced at no additional cost to the Department, promptly upon 
notification and to the satisfaction of the Engineer. 
 
The airport sign manufacturer shall provide the following written guarantee: 
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This sign is manufactured under AC/150-5345-44H, Specification for Runway and Taxiway Signs, and 
warranted for 2 years after the installation date.  Any defects in material or workmanship will be corrected or 
the sign replaced by the manufacturer at no cost to the airport owner. 
 
100-3.8 SPARE PARTS. Provide a quantity of spare light fixtures and transformers equal to 10 percent 
(rounded down) of the installed quantity of each type of fixture and size of transformer, but not less than one 
of each size or type. Deliver spare parts to airport maintenance as directed by the Engineer. 
 
100-4.1 METHOD OF MEASUREMENT. 
 

a. Lump Sum. No measurement of quantities will be made. 
 

b. Unit Prices. The quantity to be paid for will be the number of units installed, complete, in place, 
accepted, and ready for operation, or the number of units acceptably removed. 
  

b.c. Contingent Sum.  Contingent sum items will be measured in the manner specified in the directive 
authoring the work. 

 
BASIS OF PAYMENT 

 
100-5.1 ITEMS OF WORK PAID IN OTHER SECTIONS. All work and materials required to install cable, 
conduit, and ground rods is paid for under Items L-108, and L-110. 
 
All work and materials required to install remote relay assembly and remote control panel are paid for under 
item L-109. 
 
100-5.2 ITEMS OF WORK PAID IN THIS SECTION. At the contract lump sum, contingent sum, or unit 
prices for the completed and accepted job. 
 
Refer to Item P-610 for requirements regarding all work and materials to place portland cement concrete. 
Portland cement concrete is subsidiary to L-100 items requiring its use. 
 
Item L-100a, Airport Lighting: Includes all work required under this item to provide the complete airport 
lighting system, except work listed above which is paid for under other items. 
 
Item L-100b, Regulator, L-828: Includes mounting, electrical connection (with all input control and output 
circuits), painting and stenciling. Size as indicated on Plans. 
 
Item L-100c, High Intensity Runway Edge and Threshold Light, L-862 and L-862E: Includes L-868 base 
assembly, gasket, frangible coupling, L-830-6, 200 W isolating transformer, and L-823 cable connectors. 
 
Item L-100d, Medium Intensity Runway Edge and Threshold Light, L-861 and L-861E: Includes L-867 base 
assembly, grounding lug and connector, cover, gasket, support column, frangible coupling, 30/45 W L-830-1 
isolating transformer, transformer mounting platform (when shown on Plans), and L-823 cable connectors. 
 
Item L-100e, Taxiway Edge Light, L-861T: Includes L-867 base assembly, grounding lug and connector, 
cover, gasket, support column, frangible coupling, 30/45 W L-830-1 isolating transformer, transformer 
mounting platform (when shown on Plans), and L-823 cable connectors. 
 
Item L-100f, Wind Cone Handhole, L-867, Size D: Includes steel cover and gasket, grounding lug and 
connector, L-823 primary and secondary cable connectors, and PA-4 power adapter isolation transformer 
(when specified on the Plans).  
 
Item L-100g, Primary Handhole, L-868, Size B: Includes traffic rated steel cover and gasket, grounding lug 
and connector. 
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Item L-100h, Remove existing Runway and Taxiway Light: Includes removal of fixtures, transformers, and 
bases, and all other components as shown or described in the Plans. 
 
Item L-100i, Flush Runway Centerline Light, L-850A or L-850B: Includes L-868 base assembly, spacer rings, 
flange ring, steel cover, concrete work, asphalt patching and sealing. 
 
Item L-100j, Flush Taxiway Centerline Light, L-852A, L-852B, L-852E L-852D or L-852G/S: Includes L-868 
base assembly, spacer rings, flange ring, L-830 isolating transformer, L-823 Cable connectors, concrete 
work, asphalt patching and sealing. 
 
Item L-100j(1), Flush Taxiway Light, L-852C or L-852D, (Trim Out Only):  Includes L-830 isolating 
transformer, L-823 cable connectors, and removal of existing fixture and transformer. 
 
Item L-100k, Flush Runway Edge Light, L-850C: Includes L-868 base assembly, spacer rings, flange ring, L-
830 isolating transformer, L-823 Cable connectors, concrete work, asphalt patching and sealing. 
 
Item L-100l, Relocate Existing Airport Sign, Type L-858: Includes L-867 base, frangible couplings, 
transformer, concrete base, and sign faces as shown, and remove of existing foundation (where required). 
 
Item L-100m, Runway Guard Light, L-804: Includes integral flash controller, L-867 base assembly, grounding 
lug, cover, gasket, support column, frangible coupling, L-830 isolating transformer, and L-823 cable 
connectors. 
 
Item L-100n, Airport Sign, Type L-858: Includes sign, L-867 base, frangible couplings, transformer, concrete 
base, sign faces as shown, and removal of existing sign and foundation (where required). 
 
Item L-100o, Power or Communications Pedestal: Includes anchor stake and conduits as shown. 
 
Item L-100p, Handhole, L-867, Size B: Includes grounding lug, steel cover, and gasket. 
 
Item L-100q, Junction Box, Type II. 
 
Item L-100u, Adjust Runway and Taxiway Light:  Includes removal and reinstallation of existing top section, 
spacer rings, flange ring, and fixture, and installation of temporary covers and shorting caps as required. 
 
Item L-100ab, Individual Lamp Control and Monitoring System:  Includes single- and dual-channel remote 
control modules installed where indicated on the Plans, master controllers installed in existing regulator 
switchgear and connected to existing ALCS, and microwave sensors and associated remote control 
modules, power supplies, obstruction lights, and mounting hardware installed as indicated on the Plans. 
 
Item L-100ae, Reconfigure Airfield Lighting Control System:  Includes installation of updated Airfield Lighting 
Control System (ALCS) software with revised airfield graphics and new stop bar controls, programming of 
the Individual Lamp Control and Monitoring System master controllers, installation of wireless equipment for 
secondary ATCT communications link and roaming maintenance center, testing and verification of 
operations, training, and performance testing of the fiber optic cables. 
 
Item L-100ak, Stop Bar Light, L-862S:  Includes L-867 base assembly, grounding lug, cover, gasket, support 
column, frangible coupling, L-830 isolating transformer, and L-823 cable connectors. 
 
Item L-100ap, Spare Parts: Includes spare light fixtures and transformers. 
 
Payment will be made under: 

Item L-100a Airport Lighting - per lump sum 
Item L-100b Regulator, L-828 - per each  
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Item L-100c High Intensity Runway Edge and Threshold Light, L-862 and L-862E - per each 
Item L-100d Medium Intensity Runway Edge and Threshold Light, L-861 and L-861E - per each 
Item L-100e Taxiway Edge Light, L-861T - per each 
Item L-100f Wind Cone Handhole, L-867, Size D - per each  
Item L-100g Primary Handhole, L-868, Size B – per each 
Item L-100h Remove existing Runway and Taxiway Light - per each 
Item L-100i Flush Runway Centerline Light, L-850A or L-850B - per each 
Item L-100j Flush Taxiway Centerline Light, L-852A, L-852B, L-852E L-852D or L-852G/S - per 
each 
Item L-100j(1) Flush Taxiway Light, L-852C or L-852D, (Trim Out Only) – per each 
Item L-100k Flush Runway Edge Light, L-850C - per each 
Item L-100l Relocate Existing Airport Sign, Type L-858 - per each 
Item L-100m Runway Guard Light, L-804 - per each 
Item L-100n Airport Sign, Type L-858 - per each 
Item L-100o Power or Communications Pedestal – per each 
Item L-100p Handhole, L-867, Size B – per each 
Item L-100q Junction Box, Type II – per each 
Item L-100u Adjust Runway and Taxiway Light – per each 
Item L-100ab Individual Lamp Control and Monitoring System – per lump sum 
Item L-100ae Reconfigure Airfield Lighting Control System – per contingent sum 
Item L-100ak Stop Bar Light, L-862S – per each 

 Item L-100ap Spare Parts – per lump sum 
 
 

MATERIAL REQUIREMENTS 
 

AC 150/5345-10  Constant Current Regulators and Regulator Monitors 
 
AC 150/5345-42 Airport Light Bases, Transformer Houses, Junction Boxes and Accessories 
 
AC 150/5345-44 Taxiway and Runway Signs 
 
AC 150/5345-46 Runway and Taxiway Light Fixtures 
 
AC 150/5345-47 Isolation Transformers for Airport Lighting Systems 
 
AC 150/5345-49 L-854, Radio Control Equipment 
 
AC 150/5345-53 Airport Lighting Equipment Certification Program  
 
ASTM D 1557 Moisture-Density Relations of Soils and Soil-Aggregate Mixtures Using 10-lb. 

Rammer and 18-in Drop 
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ITEM L-107 WIND CONE 
 
 

DESCRIPTION 
 
107-1.1 This item shall consist of furnishing and installing lighted and unlighted airport wind cones according 
to these specifications and according to the dimensions, design, and details shown in the Plans.  This item 
shall also include removal of existing wind cones and foundations. 
 
For lighted wind cones, the work shall include the furnishing and installation of a support for mounting the 
wind cone, the furnishing and installing of the specified wire from the wind cone to the electrical control panel 
wind cone handhole, and a concrete foundation. The item shall also include all cable connections, the 
furnishing and installing of the conduit and conduit fittings from the wind cone base to the first hand hole, the 
furnishing and installation of all lamps, ground rod and ground connection, the testing of the installation, and 
all incidentals necessary to place the wind cone in operation as a completed unit to the satisfaction of the 
Engineer. 
 
For unlighted wind cones, the work shall include the furnishing and installation of a support for mounting the 
wind cone and a concrete foundation. 
 

EQUIPMENT AND MATERIALS 
 
107-2.1 GENERAL. 
 

a. Airport lighting equipment and materials covered by FAA specifications shall be certified and listed 
under AC 150/5345-53, Airport Lighting Equipment Certification Program. This AC, the latest certified 
equipment list, and the address list of certified airport lighting equipment manufacturers are available 
on the Internet home page for the FAA Office of the Associate Administrator for Airports (ARP). The 
internet address is http://www.faa.gov/airports_airtraffic/airports/construction/. 

 
b. All other equipment and materials covered by other referenced specifications shall be subject to 

acceptance through manufacturer’s certification of compliance with the applicable specification when 
requested by the Engineer. 

 
107-2.2 WIND CONES. The 8-foot and 12-foot wind cones and assemblies shall conform to the 
requirements of AC 150/5345-27, Specification for Wind Cone Assemblies. The pole shall be a steel pole 
hinged in the middle. 
 

a. Type L-807, Style I-A, Size 1, externally lighted wind cone. 
b. Type L-807, Style 1-B, Size 1, internally lighted wind cone. 
b.c. Type L-807, Style I-A, Size 2, externally lighted wind cone. 
d. Type L-807, Style 1-B, Size 2, internally lighted wind cone. 
c.e. Type L-807, Style II, Size 1, unlighted wind cone. 
d.f. Type L-807, Style II, Size 2, unlighted wind cone. 

 
107-2.3 WIRE. Wire in conduit rated up to 5,000 V shall conform to AC 150/5345-7, Specification for L-824 
Underground Cable for Airport Lighting Circuits, Type C cross-linked polyethylene insulated wire. For ratings 
up to 600 V, cross-linked polyethylene insulated wire type XHHW, shall be used. The wires shall be of the 
type, size, number of conductors, and voltage shown in the Plans. 
 
107-2.4 CONDUIT. Rigid steel conduit and fittings shall conform to the requirements of UL Standard 6, 514, 
and 1242. 
 
107-2.5 CONCRETE. Design the foundation based on the soil bearing capacity of the soils located at the 
pole site, pole mechanics, and wind loads. Provide a foundation that will allow adjustment of the pole with a 
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wrench by tightening or loosening bolts and a pole adjustment range of 5 degrees minimum without 
compromising the pole wind rating. 
 
Design the foundation as necessary to resist pole lateral, uplift, and overturning forces. Submit calculations 
stamped by a Professional Engineer to the Engineer for approval. The concrete for foundations shall be 
proportioned, placed, and cured according to Item P-610, Structural Portland Cement Concrete. 
 
107-2.6 PAINT. 
 

a. Primer for ungalvanized metal surfaces shall be a high solids alkyd primer conforming to Federal 
Specification TT-P-664D. 

 
b. Primer for galvanized metal surfaces shall be zinc dust-zinc oxide primer paint conforming to MIL-P-

24441/19B. If necessary, thin with not more than 1/2 pint of turpentine per gallon of primer. 
 

c. Orange paint for the body and the finish coats on metal surfaces shall consist of a ready-mixed 
nonfading paint meeting the requirements of Fed. Spec. TT-E-489. The color shall be according to 
Federal Standard 595, Aviation Gloss Orange, Number 12197. 

 
107-2.7 WIND CONE. The wind cone fabric shall be standard international orange. 
 

CONSTRUCTION METHODS 
 
107-3.1 INSTALLATION. The hinged pole shall be installed on the concrete foundation as shown in the 
Plans in accordance with these specifications and the manufacturer’s drawings. Do not grout between the 
base plate and the foundation to allow for air circulation and inhibit corrosion inside the pole. 
 

a. Notify the Engineer at least 24 hours prior to placement of concrete. Allow concrete bases to cure for 
7 days after pouring before installing the hinged pole 

 
b. Backfill. Material used as backfill around the footing of the lighted wind cone shall be gravel or sand 

consisting of crushed or naturally occurring granular material. All materials shall be free of frozen 
lumps and clay particles. 

 
107-3.2 COUNTERWEIGHT. The Contractor shall furnish and install a counterweight on the hinged support 
for the 12-foot wind cone. The counterweight may consist of lead weights which may be furnished with the 
“A” frame assembly or it may consist of concrete poured around the bottom of the hinged support. Where 
concrete is used, the counterweight shall be approximately 12 inches wide by 2 feet deep and should weigh 
approximately 500 pounds. The counterweight shall be 25 to 50 pounds less than the weight needed to 
balance the assembly. The counterbalancing must operate to the satisfaction of the Engineer. 
 
107-3.3 ELECTRICAL CONNECTION. The Contractor shall furnish all labor and materials and shall make 
complete electrical connections according to the wiring diagram furnished with the Plans. 
 
If underground cable from the transformer vault to the wind cone site and duct for this cable installation under 
paved areas is required, the cable and duct will be paid for as part of the wind cone pay item. 
 
107-3.4 BOOSTER TRANSFORMER. If shown in the Plans or specified in the Special Provisions, a booster 
transformer to compensate for voltage drop to the lamps shall be installed in a suitable weatherproof 
housing. The booster transformer shall be installed as indicated in the Plans and described in the Special 
Provisions. If the booster transformer is required for installation in the transformer vault, it will be paid for as 
part of the wind cone pay item. 
 
107-3.5 GROUND CONNECTION AND GROUND ROD. The Contractor shall furnish and install a ground 
rod, grounding cable, and ground clamps for grounding the “A” frame of the 12-foot assembly or pipe support 



Ted Stevens Anchorage International Airport 
Runway 7R/25L Rehabilitation Phase II/Extension 
Project 52405/AIP 3-02-0016-142-2011  5/09 (DOT rev. 5/1/09) 
Project 53201/AIP 3-02-0016-140-2011 L-107-3 (USKH rev. 1/21/11) 

of the 8-foot support near the base. The ground rod shall be of the diameter and length specified in the Plans 
and shall be copper or copper clad. The ground rod shall be driven into the ground adjacent to the concrete 
foundation so that the top is at least 0.5 foot below grade. The grounding cable shall consist of No. 8 AWG 
bare stranded copper wire or larger and shall be firmly attached to the ground rod by means of a ground 
connector or clamp. The other end of the grounding cable shall be securely attached to a leg of the “A” frame 
or to the base of the pipe support with noncorrosive metal and shall be of substantial construction. The 
resistance to ground shall not exceed 25 ohms. 
 
107-3.6 PAINTING. Three coats of paint shall be applied (1 prime, 1 body, and 1 finish) to all exposed 
material installed under this item except the fabric cone, obstruction light globe, and lamp reflectors. The 
wind cone assembly, if painted on receipt, shall be given 1 finish coat of paint in lieu of the 3 coats specified 
above.  
 
107-3.7 LAMPS. The Contractor shall furnish and install lamps, as required, conforming to the following 
requirements and as indicated on the drawings: 
 

a. Incandescent. Provide four 200-W, 115-V general lighting service lamps in the reflectors for the 12-
foot cone or four 150-W, 115-V lamps for the 8-foot cone. A clear 100-W, 107-W, or 116-W, 115-V 
traffic signal lamp with a medium screw base, or a 100-W. A 69 W, L-810, 115 V, medium prefocus 
base lamp shall be furnished and installed in the obstruction light as required. 

 
b. LED. Provide LED fixtures with independent lamp circuits for general illumination of the wind cone. 

Furnish and install an L-810, LED, 120-V obstruction light as required.  LED fixtures and obstruction 
light shall be maintain a constant brightness when powered from the series lighting circuit. 

 
107-3.8 WINCH AND PADLOCK. The Contractor shall furnish and install a suitable locking ratchet winch for 
lowering and raising the hinged top section.  
 
A padlock shall also be furnished by the Contractor on the 8-foot wind cone for securing the hinged top 
section to the fixed lower section. Three keys for the padlock shall be delivered to the Engineer. 
 
107-3.9 TESTING. Furnish all necessary labor, equipment and appliances for testing all material and 
equipment as specified herein. No work will be accepted until all applicable tests have been performed. 
Tests shall not begin until the work has been approved by the Engineer. All tests shall be neatly tabulated on 
a reproducible "Test Sheet" which shall be signed and dated by the Contractor upon completion of the test. 
Test and demonstrate to the Engineer the following: 
 

a. That all lighting, power, and control circuits are continuous, and free from short circuits. 
 

b. That all circuits are free from unspecified grounds. 
 

c. That the resistance to ground of all non-ground 5000 V circuits is not less than 50 2,000 megohms. 
Where additions are made to existing circuits, only the new section shall be tested. The resistance to 
ground of 600 V capacity shall be 10 1,000 megohms for the insulation test. 

 
d. That all circuits are properly connected according to applicable wiring diagrams. 

 
e. That all circuits are operable. 

 
107-3.10 GUARANTEE. Furnish a written guarantee that any materials or workmanship found defective 
within 1 year of final acceptance shall be replaced at the Contractor's expense, promptly upon notification 
and to the satisfaction of the Engineer. 
 

METHOD OF MEASUREMENT 
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107-4.1 The quantity to be paid for will be the number of wind cones installed as completed units in place, 
accepted, and ready for operation. 
 
107-4.2 Removal of wind cones shall be subsidiary to the installation of new wind cones and no separate 
payment will be made. 
 

BASIS OF PAYMENT 
 
107-5.1 Payment will be made at the contract unit price for each completed and accepted job.  
 
Payment will be made under: 
 

Item L-107a 8-foot Lighted Wind Cone, in place - per each 
Item L-107b 12-foot Lighted Wind Cone, in place - per each 
Item L-107c 8-foot Unlighted Wind Cone, in place - per each 
Item L-107d 12-foot Unlighted Wind Cone, in place - per each 
 

MATERIAL REQUIREMENTS 
 

AC 150/5345-7 L-824 Underground Cable for Airport Lighting Circuits 
 
AC 150/5345-27 Wind Cone Assemblies 
 
ASTM A 615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement 
 
Commercial Item 
Description A-A-3067 Paint: Alkyd, Exterior, Low VOC 
 
Fed. Spec. J-C-30 Cable and Wire, Electrical (Power, Fixed Installation) 
 
Fed. Spec. TT-E-489 Enamel, Alkyd, Gloss, Low VOC Content 
 
Fed. Spec. W-P-115 Panel, Power Distribution 
 
Fed. Std. 595 Colors 
 
MIL-P-24441/19B Paint, Epoxy-Polyamide, Zinc Primer, Formula 159, Type III 
 
UL Standard 6 Rigid Metal Conduit 
 
UL Standard 514 Fittings For Conduit and Outlet Boxes 
 
UL Standard 1242 Intermediate Metal Conduit 
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ITEM L-108 UNDERGROUND CABLE 
 
 

DESCRIPTION 
 
108-1.1 This item shall consist of furnishing and installing underground cable according to these 
specifications at the locations shown in the Plans. This item shall include the excavation and backfill of the 
trench, where direct buried cable is specified, and the installation of cable, grounding and counterpoise wire 
in trench, duct or conduit. It shall include splicing, cable marking, and testing of the installation and all 
incidentals necessary to place the cable in operating condition as a completed unit to the satisfaction of the 
Engineer. This item shall not include the installation of the duct or conduit.  Other work shall include the 
removal of underground cable as shown and described in the Plans and installation of government-furnished 
materials. 
 

EQUIPMENT AND MATERIALS 
 
108-2.1 GENERAL.  
 

a. Airport lighting equipment and materials covered by FAA specifications shall be certified and listed 
under AC 150/5345-53, Airport Lighting Equipment Certification Program. This AC, the latest certified 
equipment list, and the address list of certified airport lighting equipment manufacturers are available 
on the Internet home page for the FAA Office of the Associate Administrator for Airports (ARP). The 
internet address is http://www.faa.gov/airports_airtraffic/airports/construction/. 

 
b. All other equipment and materials covered by other referenced specifications shall be subject to 

acceptance through manufacturer's certification of compliance with the applicable specification, 
when requested by the Engineer.  

 
108-2.2 CABLE. Underground cable shall conform to the requirements of AC 150/5345-7, Specification for 
L-824 Underground Electrical Cable for Airport Lighting Circuits, and meet the following requirements.  
 
5000 V non-shielded cable shall be non-shielded, single conductor, FAA type C, with cross-linked 
polyethylene insulation or FAA type B, ICEA S-19-81 ozone-resistant butyl rubber insulated with overall 
jacket of heavy duty neoprene. Conductor shall be lead alloy coated, soft annealed stranded copper. 
 
5000 V shielded cable shall be single conductor, FAA type C, with cross-linked polyethylene insulation, 
copper tape shield, and overall PVC jacket. Conductor shall be soft annealed stranded copper. 
 
600 V cable shall be non–shielded, single conductor, with stranded annealed copper conductor, rated 190 
°F, with cross-linked polyethylene insulation classified as XHHW UL type-2 and FAA type C. 
 
Underground Electrical Cable shall be No. 14 AWG, 2 Conductor, copper, 600 V, Type SOOW-A/SOOW. 
Cable shall remain flexible down to -40 °F. The cable connectors shall be secondary connector kits for the 
plug and the receptacle meeting specification L-823. 
 
If telephone control cable is specified, copper shielded, polyethylene insulated and jacketed, No. 19 AWG 
telephone cable conforming to ICEA-S-85-625, Standard, Aircore, Polyolefin, Copper Conductor 
Telecommunications Cable for direct burial, shall be used.  
 
Where counterpoise conductors are to be installed and where soil conditions would adversely affect bare 
copper wire, cross-linked polyethylene wire conforming to Fed. Spec. J-C-30, Type XHHW, 600 volt, may be 
used.  
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Cable type, size, number of conductors, strand and service voltage will be specified in the Plans and/or 
specifications.  
 
108-2.3 BARE COPPER WIRE (COUNTERPOISE OR GROUNDING). Bare copper wire for counterpoise or 
grounding installations shall be solid or stranded wire conforming to ASTM B 3 and B 8.  
 
108-2.4 CABLE CONNECTIONS. In-line connections of underground primary cables shall be of the type 
called for in the Plans or in the specifications, and shall be one of the types listed below. When the Plans or 
the specifications permit a choice of connection, the Contractor shall indicate in the bid the type of 
connection they propose to furnish.  
 

a. Cast Splice. A cast splice, employing a plastic or metal mold and using epoxy resin manufactured 
by Minnesota Mining and Manufacturing Company, "Scotchcast" Kit No. 82B, or approved equal, is 
to be used for potting the splice. This means of splicing is the only type approved for telephone 
control cable and airfield lighting home runs in duct banks.  

 
b. Vulcanized Splice. A vulcanized splice with proper molds for various cable sizes shall be used.  

 
c. Field-attached Plug-in Splice. Figure 3 of AC 150/5345-26, Specification for L-823 Plug and 

Receptacle, Cable Connectors, employing connector kits, is approved for field attachment to single 
conductor cable. 600 V cord sets shall include a Type II, Class A, Style I plug on a 16/2 SJO cord. 
600 V secondary receptacles shall be Type II, Class B, Style II. 600 V plugs shall be Type II, Class 
B, Style 4. 5000 V plugs shall be Type I, Class B, Style 3. 5000 V receptacles shall be Type I, Class 
B, Style 10. 

 
d. Factory-Molded Plug-in Splice. Specification for L-823 Connectors, Factory-Molded to Individual 

Conductors, are approved.  
 

e. Taped Splice. Taped splices employing field-applied rubber, or synthetic rubber tape covered with 
plastic tape are approved. The rubber tape should meet the requirements of ASTM D 4388 and the 
plastic tape should comply with Mil. Spec. MIL-I-24391 or Commercial Item Description A-A-55809. 
In all the above cases, connections of cable conductors shall be made using crimp connectors 
utilizing a crimping tool designed. T to make a complete crimp before the tool can be removed. No. 
19 AWG telephone control wires may be connected by means of wrapped and soldered splice, 3M 
Company Moisture Proof UR Type Connector, or approved equal, or by a method approved by the 
Engineer. Electrical insulating tape shall be "Scotch" No. 88 or approved equal. 

 
108-2.5 CONCRETE. Concrete for cable markers shall conform to Specification Item P-610, "Structural 
Portland Cement Concrete." 
 
108-2.6 MARKER TAPE. Marker tape shall be APWA-ULCC compliant, red polyethylene plastic, printed 
"Caution - Buried Electric Line Below". 
 
108-2.7 INTERSTICE FILLER. When called for on the Plans underground conduit runs shall contain, in 
addition to the specified conductor(s), one or more runs of compressible interstice filler (as shown on the 
Plans). Compressible interstice filler shall be 5/8-inch closed cell backer rod (caulk backer). 
 
110-2.11 GOVERNMENT-FURNISHED MATERIALS.  FAA will furnish fiber optic cable for installation in 
new duct bank.  Materials will be available for pickup on airport property at a location to be determined.  
Contractor shall provide all other materials and equipment required for installation and testing of fiber optic 
cables, including pull strings, pull ropes, cable lubricant, and testing equipment. 
 

CONSTRUCTION METHODS 
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108-3.1 GENERAL. The Contractor shall install the specified cable at the approximate locations indicated in 
the airport lighting layout plans. The Engineer will indicate specific locations.  
 
Notify the Engineer in writing and request inspection at least 48 hours prior to installing cables, making any 
splices, or covering any buried or concealed work. Immediately correct any deficiencies found during the 
inspection. Install cable in a manner to prevent harmful stretching of the conductors, injury to the insulation, 
damage to tapes and fillers or damage to the outer protective jacket or covering. 
 
Label the circuit conductors in each manhole or handhole by attaching a heat stamped nylon identification 
tag bearing the circuit designation "R" or "T", as required. 
 
Cable connections between lights will be permitted only at the light locations for connecting the underground 
cable to the primary leads of the individual insulating transformers. The Contractor shall be responsible for 
providing cable in continuous lengths for home runs or other long cable runs without connections, unless 
otherwise authorized in writing by the Engineer or shown in the Plans.  
 
Install new fiber optic cables in continuous lengths between manholes located at connection points to 
existing cabling.  Leave a single maintenance loop of cable in innerduct in each manhole and a 50-foot coil of 
spare cable in the manhole at each end of the new cable.  Cable splicing will be performed by FAA. 
 
108-3.2 INSTALLATION IN DUCT OR CONDUIT. This item includes the installation of the cable in duct or 
conduit as described below. The maximum number and voltage ratings of cables installed in each single duct 
or conduit, and the current-carrying capacity of each cable shall be according to the latest NEC, or the code 
of the local agency having jurisdiction.  
 
The Contractor shall make no connections or joints of any kind in cables installed in conduits or ducts. 
Provide and install cables in continuous lengths free of splices between the points of connection indicated on 
the Plans. 
 
The duct or conduit shall be installed as a separate item according to Item L-110, "Underground Electrical 
Duct." The Contractor shall make sure that the duct is open, continuous, and clear of debris before installing 
cable. The cable shall be installed in a manner to prevent harmful stretching of the conductor, injury to the 
insulation, or damage to the outer protective covering. The ends of all cables shall be sealed with moisture-
seal tape before pulling into the conduit and it shall be left sealed until connections are made. Where more 
than one cable is to be installed in a duct under the same contract, all cable shall be pulled in the duct at the 
same time. The pulling of a cable through ducts or conduits may be accomplished by hand winch or power 
winch with the use of cable grips or pulling eyes. Pulling tensions should be governed by recommended 
standard practices for straight pulls or bends. A lubricant recommended for the type of cable being installed 
shall be used where pulling lubricant is required. Duct or conduit markers temporarily removed for 
excavations shall be replaced as required.  
 
Compressible interstice filler (when shown on the Plans and as specified) shall be installed in place with the 
cable(s). It shall be taped as required to attach and secure it to the conductor(s) during installation.  
 
Where runway and taxiway series lighting circuit conductors are to be installed together through the same 
conduit, identify the individual conductors at both ends of the duct by applying identification ties which have 
been heat stamped with the circuit identification "R", "T1" or "T2" as needed. 
 
Assemble connections in the runway and taxiway series lighting cable at the light assemblies using approved 
L-823 connector kits. The male end shall be coated with silicone compound. Properly seat both plug and 
receptacle ends onto cable and check for proper connector pin positioning prior to taping. When completed, 
wrap the L-823 connection with 2 layers of electrical insulating tape, 1/2 lapped extending at least 1-1/2 inch 
on each side of the joint. Install heat shrinkable tubing with internal adhesive as shown on Plans. Leave 
sufficient slack in the cables at points of connection consistent with standard trade practices; and, in the case 
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of the runway and taxiway series lighting cable, leave sufficient slack at each light assembly to permit the 
connection to be made 1 foot 2 feet above grade. 
 
108-3.3 TRENCHING. Where turf is well established and the sod can be removed, it shall be carefully 
stripped and properly stored. Trenches for cables may be excavated manually or with mechanical trenching 
equipment. Walls of trenches shall be essentially vertical so that a minimum of shoulder surface is disturbed. 
Road patrols or graders shall not be used to excavate the trench with their blades. The bottom surface of 
trenches shall be essentially smooth and free from coarse aggregate. Unless otherwise specified, cable 
trenches shall be excavated to a minimum depth of 1.5 feet below finished grade, except as follows:  
 

a. When off the airport or crossing under a roadway or driveway, the minimum depth shall be 3 feet 
unless otherwise specified.  

 
b. Minimum cable depth when crossing under a railroad track, shall be 3.5 feet unless otherwise 

specified.  
 
The Contractor shall excavate all cable trenches to a width not less than 6 inches. The trench shall be 
widened where more than two cables are to be installed parallel in the same trench. Unless otherwise 
specified in the Plans, all cables in the same location and running in the same general direction shall be 
installed in the same trench.  
 
When rock excavation is encountered, the rock shall be removed to a depth of at least 3 inches below the 
required cable depth and it shall be replaced with bedding material of earth or sand containing no mineral 
aggregate particles that would be retained on a 1/4 inch sieve. The Contractor shall ascertain the type of soil 
or rock to be excavated before bidding. All excavation shall be unclassified.  
 
108-3.4 INSTALLATION IN TRENCHES. The Contractor shall not use a cable plow for installing the cable. 
Mechanical cable-laying equipment may be used in conjunction with a trenching machine if specified on 
project Plans and specifications; and it should provide for physical inspection of cable prior to backfilling. 
Sharp bends or kinks in the cable will not be permitted.  
 
Cables shall be unreeled in place alongside or in the trench and shall be carefully placed along the bottom of 
the trench. Inspect cable as it is removed from the reel to determine that the cable is free of visible defects. 
Support reel so that it turns easily and without undue strain on the cable. The cable shall not be unreeled and 
pulled into the trench from one end.  
 
Where two or more cables are laid parallel in the same trench, they shall be placed laterally a minimum 
distance of 3 inches apart, and the trench shall be widened sufficiently to accomplish this.  
 
Cables crossing over each other shall have a minimum of 3 inch vertical displacement with the topmost cable 
depth at or below the minimum required depth below finished grade.  
 
Not less than 12 inches of cable slack shall be left on each side of all connections, insulating transformers, 
light units, and at all other points where cable is connected to field equipment. The slack cable shall be 
placed in the trench in a series of S-curves. Additional slack cable shall be left in runway light bases, 
handholes, manholes, etc., where it is required to bring the cable above ground level to make connections. 
The amount of slack cable will be stipulated by the Engineer, or as shown in the Plans and specifications.  
 
108-3.5 BACKFILLING. After the cable has been installed, the trench shall be backfilled. The initial layer of 
backfill material shall be 3 inches deep, loose measurement, and shall be either earth or sand containing no 
mineral aggregate particles that would be retained on a 1/4-inch sieve. This layer shall not be compacted. 
The second layer shall be 5 inches deep, loose measurement, and shall contain no particles that would be 
retained on a 1-inch sieve. The remainder of the backfill shall be excavated or imported mineral and shall not 
contain stone or aggregate larger than 4 inches maximum diameter. The third and subsequent layers of the 
backfill shall not exceed 8 inches in maximum depth, loose measurement.  
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The second, and subsequent layers shall be thoroughly tamped and compacted to at least the density of the 
adjacent undisturbed soil, and to the satisfaction of the Engineer. If necessary to obtain the desired 
compaction, the backfill material shall be moistened or aerated as required.  
 
Trenches shall not be excessively wet and shall not contain pools of water during backfilling operations. The 
trench shall be completely backfilled and tamped level with the adjacent surface, except that when sod is to 
be placed over the trench, the backfilling shall be stopped at a depth equal to the thickness of the sod to be 
used, with proper allowance for settlement. Any excess excavated material shall be removed and disposed 
of according to instructions issued by the Engineer.  
 
108-3.6 RESTORATION. Where sod has been removed, it shall be replaced as soon as possible after the 
backfilling is completed. All areas disturbed by the trenching, storing of dirt, cable laying, pad construction, 
and other work shall be restored to its original condition. The restoration shall include any necessary 
topsoiling, fertilizing, liming, seeding, sodding, sprigging or mulching. All such work shall be performed 
according to the FAA standard turfing specifications. The Contractor will be held responsible for maintaining 
all disturbed surfaces and replacements until final acceptance.  
 
108-3.7 CABLE MARKERS. The location of runway light circuits shall be marked by a concrete slab marker, 
2 feet square and 4 inches thick, extending approximately 1 inch above the surface. Each cable run from the 
line of runway lights to the equipment vault shall also be marked at approximately every 200 feet along the 
cable run, with an additional marker at each change of direction of cable run. All other cable buried directly in 
the earth shall be marked in the same manner. The Contractor shall not install slab markers where cable lies 
in straight lines between obstruction light poles which are spaced 300 feet apart, or less. Cable markers shall 
be installed immediately above the cable. The Contractor shall impress the word "CABLE" and directional 
arrows on each cable marking slab. The letters shall be approximately 4 inches high and 3 inches wide, with 
width of stroke 1/2 inch and 1/4 inch deep.  
 
The location of each underground cable connection, except at lighting units or insulating transformers, shall 
be marked by a concrete marker slab placed above the connection. The Contractor shall impress the word 
"SPLICE" on each slab. The Contractor also shall impress additional circuit identification symbols on each 
slab if so desired by the Engineer.  
 
108-3.8 SPLICING. Connections of the type shown in the Plans shall be made by experienced personnel 
regularly engaged in this type of work and shall be made as follows:  
 

a. Cast Splices. These shall be made by using crimp connectors for jointing conductors. Molds shall 
be assembled, and the compound shall be mixed and poured according to manufacturer's 
instructions and to the satisfaction of the Engineer.  

 
b. Vulcanized Splices. These shall be made by using crimp connectors for joining conductors. The 

splice shall be made, using compounds furnished by the manufacturer, according to their instructions 
and to the satisfaction of the Engineer.  

 
c. Field-attached Plug-in Splices. These shall be assembled according to manufacturer's instructions. 

These splices shall be made by plugging directly into mating connectors. In all cases the joint where 
the connectors come together shall be wrapped with at least one layer of rubber or synthetic rubber 
tape and one layer of plastic tape, one-half lapped, extending at least 1-1/2 inches on each side of 
the joint.  

 
d. Factory-Molded Plug-in Splices. These shall be made by plugging directly into mating connectors. 

In all cases, the joint where the connectors come together shall be wrapped with at least one layer of 
rubber or synthetic rubber tape and one layer of plastic tape, one-half lapped, extending at least 1-
1/2 inches on each side of the joint.  
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e. Taped Splices. A taped splice shall be made in the following manner:  
 
Bring the cables to their final position and cut so that the conductors will butt. Remove insulation and jacket 
allowing for bare conductor of proper length to fit compression sleeve connector with 1/4 inch of bare 
conductor on each side of the connector. Use a sharp knife to pencil insulation and jacket at approximately 
the same angle as a pencil point. Care must be taken to avoid nicking or injuring the conductor during 
removal of insulation or penciling. Do not use emery paper on splicing operation since it contains metallic 
particles. The copper conductors shall be thoroughly cleaned. Join the conductors by inserting them 
equidistant into the compression connection sleeve. Crimp conductors firmly in place with crimping tool that 
requires a complete crimp before tool can be removed. Test the crimped connection by pulling on the cable. 
Scrape the insulation to assure that the entire surface over which the tape will be applied (plus 3 inches on 
each end) is clean. After scraping wipe the entire area with a clean lint-free cloth. Do not use solvents.  
 
Apply high-voltage rubber tape one-half lapped over bare conductor. This tape should be tensioned as 
recommended by the manufacturer. Voids in the connector area may be eliminated by highly elongating the 
tape stretching it just short of its breaking point. Throughout the rest of the splice less tension should be 
used. Always attempt to exactly half-lap to produce a uniform buildup. Continue buildup to 1-1/2 times cable 
diameter over the body of the splice with ends tapered a distance of approximately 1 inch over the original 
jacket. Cover rubber tape with two layers of vinyl pressure-sensitive tape one-half lapped. Do not use glyptol 
or lacquer over vinyl tape as they react as solvents to the tape. No further cable covering or splice boxes are 
required.  
 
If shielded cable is to be spliced, prepare cable as for a regular taped splice, except that the neoprene jacket 
shall be removed a distance not less than 5 inches from the beginning of the penciled portion. Carefully 
unwrap the shielding tape from that portion where jacket has been removed and cut off so that it extends 
about 1 inch from end of the jacket. Proceed with the taped splice as described above and tape up to 1/4 
inch from the shield on both ends. Build up rubber tape to a thickness equal to the insulation thickness or 
5/16 inch over connector. 
 
Next wrap one-half lapped layer of semi-conducting tape, conforming to ASTM D 4388, Type IV, over 
splicing tape and 1/4 inch onto the shielding tape. Wrap a fine, flat shielding braid one-half lapped over the 
splice extending 1/2 inch onto the metallic shielding. Solder ends of braid to metallic shielding tape. A 
bonding wire, (Minimum No. 14 Stranded Copper) equal to the current carrying capacity of the metallic 
shield, should have the individual strands wrapped around the metallic shield at both ends of the splice. 
These strands should be tack soldered to the shield in several places. The cable sheath should be replaced 
by wrapping with two one-half lapped layers of vinyl tape extending 2 inches onto the cable jacket.  
 
The above described splice is for a straight-through splice with continuity of shielding.  
 
108-3.9 BARE COUNTERPOISE WIRE INSTALLATION AND GROUNDING FOR LIGHTNING 
PROTECTION. If shown in the Plans or specified in job specifications, a stranded bare copper wire, No. 8 
AWG minimum size, shall be installed for lightning protection of the underground cables. The bare 
counterpoise wire shall be installed in the same trench for the entire length of the insulated cables it is 
designed to protect, and shall be placed at a distance of approximately 4 inches from the insulated cable. 
The counterpoise wire shall be securely attached to each light fixture base, or mounting stake. The 
counterpoise wire shall also be securely attached to copper or copper-clad ground rods installed not more 
than 1,000 feet apart around the entire circuit. The ground rods shall be of the length and diameter specified 
in the Plans, but in no case shall they be less than 8 feet long nor less than 5/8 inch in diameter. 
 
The counterpoise system shall terminate at the transformer vault or at the power source. It shall be securely 
attached to the vault or equipment grounding system. The connections shall be made as shown in the project 
Plans and specifications.  
 
108-3.10 GROUNDING SYSTEM. If shown in the Plans or specified in specifications, a stranded bare 
copper wire, No. 8 AWG minimum size, shall be installed as grounding for the lighting system. The bare 
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ground wire shall be installed in the same trench for the entire length of the insulated cables or conduit it is 
designed to protect, and shall be placed at a distance of approximately 4 inches from the insulated cable or 
conduit. The ground wire shall be securely attached to each light fixture base. The ground wire shall also be 
securely attached to copper or copper-clad ground rods using exothermic connections and installed not more 
than 1,000 feet apart around the entire circuit. The ground rods shall be of the length and diameter specified 
in the Plans, but in no case shall they be less than 8 feet long nor less than 5/8 inch in diameter. 
 
The ground system shall terminate at the transformer vault or at the power source. It shall be securely 
attached to the vault or equipment grounding system. The connections shall be made as shown in the project 
Plans and specifications. 
 
108-3.11 TESTING. The Contractor shall furnish all necessary equipment and appliances for testing the 
underground cable circuits after installation. The Contractor shall test and demonstrate to the satisfaction of 
the Engineer the following:  
 

a. That all lighting power and control circuits are continuous and free from short circuits.  
 

b. That all circuits are free from unspecified grounds.  
 

c. That the insulation resistance to ground of all nongrounded series circuits is not less than 50 2,000 
megohms. Where additions to existing circuits, only the new section shall be tested. The resistance 
to ground of 600 V capacity shall be 10 1,000 megohms for the insulation test. 

 
d. That the insulation resistance to ground of all nongrounded conductors of multiple circuits is not less 

than 50 2,000 megohms. 
 

e. That all circuits are properly connected according to applicable wiring diagrams. 
 

f. That all circuits are operable. Operate each control not less than 10 times and operate each lighting 
and power circuit continuously for not less than 1/2 hour.  
  

f.g. Transmission performance of new FAA fiber optic cables shall be tested in accordance with TIA/EIA-
568-B.3 prior to connection to existing cables.  Testing shall be witnessed by FAA and test results 
shall be submitted in writing to FAA and the Engineer. 

 
METHOD OF MEASUREMENT 

 
108-4.1 Trenching will not be measured for payment. Excavation, backfill, bedding, and reconditioning will be 
subsidiary. 
 
108-4.2 Cable, ground or counterpoise wire by unit price installed in trench shall be measured by the number 
of linear feet of cable, ground or counterpoise wire installed in trenches, ready for operation, and accepted as 
satisfactory. Separate measurement will be made for each cable or counterpoise wire installed in trench.  
 
108-4.3 Cable, ground or counterpoise wire, and interstice filler by unit price installed in duct or conduit shall 
be measured by the number of linear feet measured in place, completed, ready for operation, and accepted 
as satisfactory. Separate measurement will be made for each cable, ground or counterpoise wire installed in 
duct or conduit.  
 
108-4.4 The quantity of ground rods to be paid for under this item shall be the number of ground rods in 
place, completed, ready for operation, and accepted as satisfactory. 
 
108-4.5 Lump sum items will not be measured for payment. 
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108.4.6 Temporary jumper by unit price shall be measured by the number of linear feet of new temporary 
jumper cable measured in place, ready for operation, and accepted as satisfactory.  The unit price shall 
include all terminations, securing of cables, disconnections, and reconnections required for relocation of the 
jumpers due to construction activities, and maintenance of the jumpers for the duration of the project. 
 

BASIS OF PAYMENT 
 
108-5.1 Payment will be made at the contract unit price or lump sum price for the items listed below and 
shown in the Bid Schedule. 
 
Removal of underground cable shall be subsidiary to the removal of the associated equipment served by the 
cable as shown and described in the Plans, unless otherwise indicated. 
 
Payment will be made under:  
 

Item L-108a Underground Cable [Gauge] AWG, copper, 5 kV FAA type “B” or type "C" (as 
specified on Plans), L-824 - per linear foot* 

 
Item L-108b Underground Cable [Gauge] AWG, copper, 5 kV FAA type “B” or type "C" (as 

specified on Plans), L-824 - per lump sum 
 
Item L-108c [Gauge] Bare Copper Ground Conductor - per linear foot* 
 
Item L-108d [Gauge] Bare Copper Ground Conductor - per lump sum 
 
Item L-108e Underground Cable, [Gauge] AWG Copper, 600 V, Type "C", L-824 - per linear foot* 
 
Item L-108f Underground Cable, [Gauge] AWG Copper, 600 V, Type "C", L-824 - per lump sum 
 
Item L-108g Ground Rod - per each 
 
Item L-108h Underground cable #14 AWG, 2 Conductor, copper, 600V, Type "SOOW-A/SOOW", 

- per linear foot* 
 
Item L-108i Underground cable #14 AWG, 2 Conductor, copper, 600V, Type "SOOW-A/SOOW", 

- per lump sum 
 
Item L-108j Interstice Filler - per linear foot* 
 
Item L-108k Interstice Filler - per lump sum 
 
Item L-108r Remove Ductbank Conductors – per contingent sum 
 
Item L-108s Temporary Jumper – per linear foot 
 
Item L-108t Install Fiber Optic Cable – per linear foot* 
 
Item L-108u Underground Cable [Gauge] AWG, shielded, copper, 5 kV FAA type "C", L-824 - per 

linear foot* 
 

* For payment purposes, 4% will be added to the straight line measurements for cable and ground conductor 
wire. 
 

MATERIAL REQUIREMENTS 
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AC 150/5345-7 L-824 Underground Electrical Cable for Airport Lighting Circuits 
 
AC 150/5345-26 L-823 Plug and Receptacle Cable Connectors  
 
ASTM B 3 Soft or Annealed Copper Wire  
 
ASTM B 8 Concentric-Lay-Stranded Cooper Conductor, Hard, Medium-Hard, 

or Soft  
 
ASTM D 4388 Rubber Tapes, Nonmetallic Semi-Conducting and Electrically 

Insulating 
 
Commercial Item  Insulation Tape, Electrical, Pressure-Sensitive Adhesive, Plastic 
Description A-A-55809 
 
Fed.Spec. J-C-30 Cable and Wire, Electrical Power, Fixed Installation  
 
MIL-I 24391 Insulation Tape, Electrical, Plastic, Pressure Sensitive 
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ITEM L-110 UNDERGROUND ELECTRICAL DUCT 
 
 

DESCRIPTION 
 
110-1.1 This item shall consist of underground electrical ducts installed according to this specification at the 
locations and according to the dimensions, designs, and details shown in the Plans. This item shall include 
the installation of all underground electrical ducts or underground conduits. It shall also include all trenching, 
marking, backfilling, removal, and restoration of any paved areas; manholes, concrete encasement, 
mandreling installation of steel drag wires and duct markers, capping, and the testing of the installation as a 
completed duct system ready for installation of cables, to the satisfaction of the Engineer.  Work includes 
locating and exposing all existing duct banks located in the project area and encasing and backfilling with 
concrete where required.  Other work includes installing drain conduits and drywells, removing underground 
ducts as shown and described in the Plans, and installation of government-furnished materials. 
 

EQUIPMENT AND MATERIALS 
 
110-2.1 GENERAL. All equipment and materials covered by referenced specifications shall be subject to 
acceptance through manufacturer's certification of compliance with the applicable specification when so 
requested by the Engineer. 
 
110-2.2 BITUMINOUS FIBER DUCT. Bituminous fiber duct and fittings shall conform to the requirements of 
UL Standard 543. 
 

a. Type I, for concrete encasement. 
b. Type II, for direct burial. 

 
110-2.3 ASBESTOS CEMENT DUCT. Asbestos cement duct and fittings shall conform to the requirements 
of Fed. Spec. W-C-571 and shall be one of the following, as specified in the proposal: 
 

a. Type I, for concrete encasement. 
b. Type II, for direct burial. 

 
110-2.4 STEEL CONDUIT. Rigid steel conduit and fittings shall conform to the requirements of UL Standard 
6, 514, and 1242. 
 
110-2.5 CONCRETE. Concrete shall conform to Item P-610, Structural Portland Cement Concrete, 1 inch 
maximum size coarse aggregate.  Concrete used to backfill below existing ducts is not limited to the use of 1 
inch maximum size coarse aggregate. 
 
110-2.6 PLASTIC CONDUIT. Plastic conduit and fittings shall conform to the requirements of Fed. Spec. W-
C-1094 Type I, suitable for underground use either directly in the earth or encased in concrete. The conduit 
shall be one of the following as shown on the Plans: 
 

a. Underground Plastic Duct shall be rigid, non-metallic, conduit, Schedule 40 PVC conforming to UL 
Standard 651 and NEMA TC-2, nominal size as indicated on the Plans. All fittings such as elbows, 
couplings, connectors, expansion joints, adapters, etc., used in the installation shall be Schedule 40 
PVC conforming to UL Standard 514 and NEMA TC-3. 

 
b. Underground Plastic Duct shall be Type III, rigid, HDPE pipe, schedule 40. The material shall have a 

cell classification of 334420C or better according to ASTM D 3350, and shall have a third party, 
nationally recognized testing lab listing. The nominal size shall be as indicated on the Plans with a 
minimum wall thickness of 5/32 inch. All fittings such as saddle fittings, elbows, couplings, 
connectors, adapters, etc., used in the installation shall be HDPE and shall be of the same material 
as the duct. 
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110-2.7 FLEXIBLE METAL CONDUIT. Flexible metal conduit shall be water-tight, listed for exposed or direct 
bury per UL-360, as a grounding conductor per NEC Article 351-9, and rated for temperatures between -67 
°F and +220 °F. 
 
110-2.8 TAPES. 
 

a. Pipe sealing tape shall be Teflon, "Scotch" No. 48 or approved equal. 
b. Corrosion preventive tape shall be "Scotch" No. 50 or approved equal. 

 
110-2.9 ELECTRICAL MANHOLES.  Electrical manholes shall be constructed using precast or cast-in-place 
concrete.  Concrete strength and reinforcing steel shall be as required to meet loading requirements 
indicated in the Plans.  Provide cable pulling eyes, drain knockouts, ground rod knockouts, and adjustable 
galvanized steel cable racks as indicated in the Plans.  Provide conduit knockouts on all sides of the 
manhole. 
 
Manhole cover frames shall be cast into the manhole lid.  Covers and frames shall be hinged and made of 
cast iron or galvanized steel with sizes and ratings as indicated in the Plans.  Cast iron manhole covers shall 
be provided with a spring-assist mechanism for opening. 
 
Covers, frames, and concrete sections used for adjustment of existing manholes shall meet the requirements 
of this section. 
 
110-2.10 DRYWELLS.  Drywells shall consist of buried drain rock surrounded by filter fabric installed at the 
ends of drain conduits to provide free drainage of excess water in the conduit system.  Filter fabric shall 
conform to the requirements of AASHTO M288, Class 2. 
 

TABLE 1.  GRADATION OF DRYWELL DRAIN ROCK 
 

Sieve Designation 
(square openings) 

Percentage by Weight 
Passing Seives 

3” 100 
1” 0-10 

No. 200 0-5 
 
110-2.11 GOVERNMENT-FURNISHED MATERIALS.  FAA will furnish materials required to construct new 
fiber optic duct bank, including 4-inch PVC pipe, conduit supports and spacers, 1-1/4” inner duct, and precast 
concrete manholes.  Materials will be available for pickup on airport property at a location to be determined.  
Contractor shall provide all other materials required for installation of duct bank including, but not limited to, 
concrete, backfill material, guard wire, ground rods, and warning tape. 
 

CONSTRUCTION METHODS 
 
110-3.1 GENERAL. The Contractor shall install underground ducts at the approximate locations indicated in 
the airport layout plans. The Engineer shall indicate specific locations as the work progresses. Ducts shall be 
of the size, material, and type indicated in the Plans or specifications. Where no size is indicated in the Plans 
or specifications, the ducts shall be not less than 3 inches inside diameter. All duct lines shall be laid so as to 
grade toward handholes, manholes and duct ends for drainage. Grades shall be at least 3 inches per 100 
feet. On runs where it is not practicable to maintain the grade all one way, the duct lines shall be graded from 
the center in both directions toward manholes, handholes, or duct ends. Pockets or traps where moisture 
may accumulate shall be avoided. 
 
Seal all joints in the rigid steel conduit runs with Teflon pipe sealing tape applied to the threaded couplings. 
Wrap the completed joint with 2 layers of corrosion preventative tape, 1/2 lapped and extending 1-1/2 inches 
on both sides of the joints. 
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After the conduit run has been completed, pull a standard flexible mandrel not less than 12 inches long, 
having a diameter approximately 1/4 inch less than the inside diameter of the conduit, through the entire 
length of the conduit run, after which a brush with stiff bristles of at least the diameter of the inside of the 
conduit shall be pulled through the entire length of the conduit run to make certain that no particles of earth, 
sand, or gravel have been left in the line. 
 
All ducts installed shall be provided with a No. 10 gauge galvanized iron or steel drag wire for pulling the 
permanent wiring. Sufficient length shall be left in manholes or handholes to bend the drag wire back to 
prevent it from slipping back into the duct. Where spare ducts are installed, as indicated on the Plans, the 
open ends shall be plugged with removable tapered plugs, designed by the duct manufacturers, or with 
hardwood plugs conforming accurately to the shape of the duct and having the larger end of the plug at least 
1/4 inch greater in diameter than the duct. 
 
All ducts shall be securely fastened in place during construction and progress of the work and shall be 
plugged to prevent seepage of grout, water, or dirt. Any duct section having a defective joint shall not be 
installed. 
 
All ducts, except steel conduit, installed under runways, taxiways, aprons, and other paved areas shall be 
encased in a concrete envelope.Encase all ducts installed in structural paved areas in a concrete envelope. 
 
Where turf is well established and the sod can be removed, it shall be carefully stripped and properly stored. 
 
Trenches for ducts may be excavated manually or with mechanical trenching equipment. Walls of trenches 
shall be essentially vertical so that a minimum of shoulder surface is disturbed. Blades of road patrols or 
graders shall not be used to excavate the trench. The Contractor shall ascertain the type of soil or rock to be 
excavated before bidding. All excavation shall be unclassified. 
 
Trenches for burial of duct or conduit shall be of sufficient width to provide a minimum of 2  4 inches of lateral 
clearance between the duct or conduit and trench walls on both sides as shown on the Plans. Trenches for 
burial of duct or conduit shall be of sufficient depth as to assure 1.5 feet minimum duct or conduit burial 
depth below finished grade, plus 2  4 inches minimum of below duct or conduit bedding as shown on the 
Plans, plus adequate over excavation depth as required to slope and grade all duct or conduit installations to 
drain toward light bases or hand holes. 
 
The bottom of all trenches shall be sloped and lined with a layer of bedding material of minus 1/4-inch 
material that is not less than 2 inches in depth, before placing any duct or conduit in the trenches. Bedding 
material shall be, sand, gravel, crushed aggregate, or other suitable material containing no organic, frozen, 
or other deleterious material. 
 
Manholes shall be installed on a layer of compacted subbase material 12 inches thick.  Geotextile separation 
fabric shall be placed between the undisturbed soil and the subbase material.  Conduit openings shall be 
grouted solid with non-shrink grout after installation of conduits but prior to backfilling.  When adjusting 
existing manholes or installing new manholes, manhole covers and frames shall be installed flush with the 
surrounding finish grade on all sides. 
 
Excavate foundations, footings, slabs, pads, manholes, handholes, ducts and/or duct banks, or light base 
assemblies so as to permit the placing or construction of the full width, length, and depth of the structure or 
object and the layer of bedding material, whenever bedding is required. 
 
110-3.2 DUCTS ENCASED IN CONCRETE. Unless otherwise shown in the Plans, concrete-encased ducts 
shall be installed so that the top of the concrete envelope is not less than 1.5 feet below the finished 
subgrade where installed under runways, taxiways, aprons, or other paved areas, and not less than 1.5 feet 
below finished grade where installed in unpaved areas. Ducts under paved areas shall extend at least 3 feet 
beyond the edges of the pavement or 3 feet beyond any underdrains which may be installed alongside the 
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paved area. Trenches for concrete-encased ducts shall be opened the complete length before concrete is 
laid so that if any obstructions are encountered, proper provisions can be made to avoid them. All ducts for 
concrete encasements shall be placed on a layer of concrete not less than 3 inches thick prior to its initial 
set. Where two or more ducts are encased in concrete, the Contractor shall space them not less than 1-1/2 
inches apart (measured from outside wall to outside wall) using spacers applicable to the type of duct. As the 
duct laying progresses, concrete not less than 3 inches thick shall be placed around the sides and top of the 
duct bank. End bells or couplings shall be installed flush with the concrete encasement where required. 
 
When specified, the Contractor shall reinforce the bottom side and top of encasements with steel reinforcing 
mesh or fabric or other approved metal reinforcement. When directed, the Contractor shall supply additional 
supports where the ground is soft and boggy, where ducts cross under roadways, or where otherwise shown 
on the Plans under such conditions, the complete duct structure shall be supported on reinforced concrete 
footings, piers, or piles located at approximately 5-foot intervals. 
 
When clay or soapstone ducts are specified, they shall be installed with concrete encasement as described 
above. Clay conduit shall be of the single-bore type. Where the self-centering socket-joint type of single clay 
duct is used, conduit shall be built up, tier by tier, and separated only by sufficient mortar or fine aggregate 
concrete to bed the ducts evenly and fill all voids between ducts. Single ducts shall be jointed together and 
the joints grouted with Portland cement mortar. A suitable gasket (of rubber or other approved material) shall 
first be placed in the receptacle end of the duct, prior to the joining operation, in order to exclude all mortar 
from the duct. 
 
Where the square bore butt joint type of clay duct, single or multicell, is used, sections shall be aligned with 
at least 4 steel dowel pins and joints wrapped with duct tape 6 inches wide and lapped 6 inches. All joints in 
a bank of single-bore ducts shall be staggered, beginning evenly from the manhole or handhole, by means of 
short lengths 6, 8, 9, 12, and 15 inches long. Cement mortar shall be troweled around each and every joint. 
Voids in the duct bank, caused by the external shape of the corners of the conduit, shall also be filled with 
mortar. The joining and joints of soapstone duct shall be done according to the manufacturer's 
recommendations. 
 
When existing duct banks exposed in the project area do not reveal concrete encasement meeting the 
requirements of this subsection, provide new encasement meeting these requirements. 
 
110-3.3 DUCTS WITHOUT CONCRETE ENCASEMENT. Trenches for single-duct lines shall be not less 
than 6 inches nor more than 12 inches wide, and the trench for 2 or more ducts installed at the same level 
shall be proportionately wider. Trench bottoms for ducts without concrete encasement shall be made to 
conform accurately to grade so as to provide uniform support for the duct along its entire length. 
 
Where PE (HDPE) or steel conduit is specified, place a layer of bedding material, at least 4 inches thick 
(loose measurement) in the bottom of the trench to bed the duct. Use bedding material that meets the 
requirements for the applicable lift of material (P-152, P-154, P-208, P-209) except that 100% of the bedding 
material will pass a 1 inch sieve. 
 
A Where conduit other than PE or steel is specified, a layer of sand, at least 4 inches thick (loose 
measurement) shall be placed in the bottom of the trench as bedding for the duct. The bedding material shall 
consist of sand, and it shall contain no particles that would be retained on a 1/4-inch sieve. The bedding 
material shall be tamped until firm. 
 
Unless otherwise shown in Plans, ducts for direct burial shall be installed so that the tops of all ducts are at 
least 1.5 feet below the finished grade. 
 
When two or more ducts are installed in the same trench without concrete encasement, they shall be spaced 
not less than 2 inches apart (measured from outside wall to outside wall) in a horizontal direction and not 
less than 6 inches apart in a vertical direction. 
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Trenches shall be opened the complete length before duct is installed so that if any obstructions are 
encountered, proper provisions can be made to avoid them. 
 
110-3.4 PVC CONDUIT. Install PVC conduit where indicated on the Plans. 
 
Fabricate the conduit runs as recommended by the conduit manufacturer. Make all joints square, tight, and 
leakproof. Do not allow bends or breaks in the joints. Use only solvents and cements, which are specifically 
recommended by the conduit manufacturer. Join together the complete run between each light base 
alongside the trench. Place in the trench and connect to the base assembly after the minimum cure time of 
the joint cement has elapsed and after inspection and approval is granted by the Engineer. 
 
Make field cuts of the conduit true and square with a tool or lathe designed for the purpose. Debur and ream 
the conduit as required. 
 
Bend PVC conduit at the job site only with a "Hot Box" or as recommended by the conduit manufacturer. 
Heat the conduit uniformly to obtain smooth bends without overheating. Conduit with a brown appearance 
shall not be used. Conduit with extremely sharp bends, kinks in the bends or which exhibits a significant 
visual defect shall not be used.  Make changes in direction and stub-ups to equipment using factory rigid 
steel conduit elbows. 
 
Install expansion fittings in each run of conduit between light base assemblies, at spacing not exceeding 60 
feet. The expansion fitting shall be of the same manufacturer as the conduit and shall be installed according 
to the manufacturer's instruction. Expansion joints shall be installed a maximum of 10 feet from the edge light 
bases or hand holes and shall be installed with joints 1/4 inch expanded, resulting in a minimum requirement 
of four expansion joints per 190-foot run of conduit. 
 
After the conduit run has been completed, pull a standard flexible mandrel not less than 12 inches long, 
having a diameter approximately 1/4 inch less than the inside diameter of the conduit, through the entire 
length of the conduit run, after which a brush with stiff bristles of at least the diameter of the inside of the 
conduit shall be pulled through the entire length of the conduit run to make certain that no particles of earth, 
sand, or gravel have been left in the line. 
 
110-3.5 HDPE CONDUIT. Assemble high-density polyethylene conduit into runs on the surface and install in 
trenches after coupling of the section. Butt-weld the duct using the manufacturer's recommended procedures 
and equipment. Assure that the conduit is open, continuous and free of water and debris prior to installing 
cable. In underground conduit, pull a stiff bristle brush through the entire length of the conduit run 
immediately prior to the cable being installed.  Make changes in direction and stub-ups to equipment using 
factory rigid steel conduit elbows.  Where HDPE conduit is terminated inside light bases or handholes, debur 
conduit end to remove sharp edges that could damage conductors during installation. 
 
HDPE conduit shall be removed from the reel using a conduit straightening mechanism to remove the reel 
memory from the conduit. 
 
110-3.6 DUCT MARKERS. Place marker tape 0.5 foot below final grade or below bottom of Crushed 
Aggregate Base Course in paved areas for the full length of the trenches above all ducts installed as 
indicated on the Plans.  
 
When called for in the Plans, the location of the ends of all ducts shall be marked by a concrete slab marker 
2 feet square and 4 inches thick extending approximately 1 inch above the surface. The markers shall be 
located above the ends of all ducts or duct banks, except where ducts terminate in a handhole, manhole, or 
building. 
 
The Contractor shall impress the word “DUCT” on each marker slab, and shall also impress on the slab the 
number and size of ducts beneath the marker. The letters shall be 4 inches high and 3 inches wide with 
width of stroke 1/2 inch and 1/4 inch deep or as large as the available space permits. 
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110-3.7 BACKFILLING. Backfill only after the duct has been placed, inspected and accepted by the 
Engineer.  
 
After concrete-encased ducts have been properly installed and the concrete has had time to set, the trench 
shall be backfilled in at least two layers with excavated material not larger than 2 inches in diameter and 
thoroughly tamped and compacted to at least the density of the surrounding undisturbed soil. If necessary to 
obtain the desired compaction, the backfill material shall be moistened or aerated as required. If duct is 
placed in the structural section (P-154, P-208, P-209) 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 duct is 
placed. 
 
Trenches shall not be excessively wet and shall not contain pools of water during backfilling operations. 
 
The trench shall be completely backfilled and tamped level with the adjacent surface: except that, when sod 
is to be placed over the trench, the backfilling shall be stopped at a depth equal to the thickness of the sod to 
be used, with proper allowance for settlement. 
 
Any excess excavated material shall be removed and disposed of according to instructions issued by the 
Engineer. 
 
For ducts without concrete envelope, sand bedding material shall be placed around the ducts and carefully 
tamped around and over them with hand tampers. Sand shall be non frost susceptible with no particle larger 
than 1/4 inch. Use bedding material that conforms to the requirements specified in subsection 110-3.3 for the 
type of conduit that is used. Sand Bedding material shall be placed to provide a minimum of 2 4 inches of 
cover when compacted over and to the sides of the duct. The remaining trench may be filled with regular run 
of excavated material and thoroughly tamped as specified above. If duct is placed in the structural section 
(P-154, P-208, P-209) 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 duct is placed. 
 
110-3.8 RESTORATION. Where sod has been removed, it shall be replaced as soon as possible after the 
backfilling is completed. All areas disturbed by the trenching, storing of dirt, cable laying, pad construction 
and other work shall be restored to its original condition. The restoration shall include any necessary topsoil, 
fertilizing, liming, seeding, sprigging, or mulching. All such work shall be performed according to the FAA 
Standard Turfing Specifications. The Contractor shall be held responsible for maintaining all disturbed 
surfaces and replacements until final acceptance. 
 
110-3.9 DRYWELLS. Drywells shall be excavated to a minimum depth of 24 inches below the drain conduit.  
The excavated hole shall be lined with filter fabric and filled with drain rock.  The drain rock shall be hand 
tamped, the fabric wrapped over the top of the drain rock, and the hole backfilled.  In areas within the project 
limits, backfill shall be in accordance with the material sections shown in the Plans.  In other areas, backfill 
shall consist of the removed material, unless deemed unsuitable by the Engineer. 
 

METHOD OF MEASUREMENT 
 

110-4.1 Underground duct shall be measured by the linear foot of duct installed, measured in place, 
completed, and accepted. Separate measurement shall be made for the various types and sizes. 
 
110-4.2  Items shown as lump sum will not be measured for payment. 
 
110-4.3  The quantity of new manholes, adjusted manholes, and drywells to be paid for will be the number of 
units in place, completed, ready for operation, and accepted as satisfactory. 
 

BASIS OF PAYMENT 
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110-5.1 Payment will be made at the contract unit price for each type and size of single-way or multi-way 
duct completed and accepted. This price shall 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. 
 
Refer to Item P-610 for requirements regarding all work and materials to place portland cement concrete.  
Portland cement concrete is subsidiary to L-110 items requiring its use.  Concrete used for encasement of 
existing ductbanks and backfill below existing ductbanks shall be paid for under Item P-610a. 
 
Removal of underground duct shall be subsidiary to the removal of the associated equipment served by the 
duct as shown and described in the Plans, unless otherwise indicated. 
 
Payment will be made under: 
 

Item L-110a 2-1/8 2-inch Rigid Steel Conduit - per linear foot 
 
Item L-110b 2-1/8 2-inch Rigid Steel Conduit - per lump sum 
 
Item L-110c 2-inch PVC Conduit - per linear foot 
 
Item L-110d 2-inch PVC Conduit - per lump sum 
 
Item L-110e 1-1/4 inch PVC Conduit - per linear foot 
 
Item L-110f 1-1/4 inch PVC Conduit - per lump sum 
 
Item L-110g 2-inch PE Conduit - per linear foot 
 
Item L-110h 2-inch PE Conduit - per lump sum 
 
Item L-110i Multi-Way Duct in Concrete (# of conduit) - per linear foot 
 
Item L-110j Multi-Way Duct in Concrete (# of conduit) - per lump sum 
 
Item L-110n Electrical Manhole, Type AIA – per each 

 
Item L-110w Drywell – per each 
 
Item L-110y Install Multi-Way Duct in Concrete (#-size of conduit) – per linear foot 
 
Item L-110z Install Manhole – per each 

 
 

MATERIAL REQUIREMENTS 
 
Fed. Spec. W-C-571 Conduit and Fittings, Nonmetal, Rigid; (Asbestos-Cement or Fire-Clay Cement), (For 

Electrical Purposes) 
 
Fed. Spec. W-C-1094 Conduit and Fittings; Nonmetallic, Rigid, (Plastic) 
 
UL Standard 6 Rigid Metal Conduit 
 
UL Standard 514 Fittings for Conduit and Outlet Boxes 
 
UL Standard 543 Impregnated-Fiber Electrical Conduit 
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UL Standard 1242 Intermediate Metal Conduit 
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ITEM L-130  SURFACE SENSORS 
 
 

DESCRIPTION 
 
130-1.1 Furnish and install an upgrade to the existing SCAN sensor system to monitor weather and 
pavement surface conditions. Plans show the location of sensors, cables, and remote processing units 
(RPU). Work shall include an upgrade to the entire surface SCAN system, including upgrading RPUs (5 
units) and associated software, and replacing and adding weather sensors.  Existing pavement sensors 
shall be reconnected to the upgraded RPUs except where new sensors are shown on the Plans.  Provide 
all necessary hardware and software components and commissioning by a factory representative for an 
operational system. 
 
Installation of weather sensors, internal components of RPUs, and software shall be performed by a 
factory representative. 
 

MATERIALS 
 
130-2.1 SENSOR SYSTEM COMPONENTS. Provide sensors and other components necessary to 
complete an operational system. Conform to the following: 
 

a. Surface Sensor. Provide sensors with molded, sealed, and integral cables, sensors capable of 
operating at extended cable lengths of up to 2500 feet from the RPU, designed to sustain 
weather conditions, airplane traffic, or ice control chemicals without degrading performance, 
thermally passive, single solid-state sensors with thermal characteristics similar to common 
asphalt pavement, top sensor surface that is approximately the same color and texture as the 
asphalt pavement, operating temperature range of –22 degrees F to 122 degrees F, and capable 
of withstanding a temperature range of –35 degrees F to 175 degrees F without sustaining 
damage. Provide epoxy bedding and encapsulating compounds for installing sensors as 
approved by the manufacturer. 

 
Provide sensors capable of electronically sampling the following pavement conditions: 

 
(1) Surface temperature 
(2) Dry pavement 
(3) Wet pavement above 32 degrees F 
(4) Wet but not frozen pavement at or below 32 degrees F 
(5) Snowy or icy pavement at or below 32 degrees F 
(6) Freezing point temperature of commonly used moisture/ice-control chemical solution 
(7) Depth of moisture/ice-control chemical solution up to 0.5 inches 
(8) Percentage of ice particles in moisture/ice-control chemical solution 

 
Provide Surface Sensor Model FP-2000 as manufactured by Vaisala Inc., 194 South Taylor 
Avenue, Louisville, CO 80027, Telephone: (800) 325-7226, or approved equal. 

 
b. Surface Sensor Extension Cable. Use 6 pair, 19AWG PE39 gel filled, aluminum shielded 

telephone cable. Provide General Cable part number 7524507 as manufactured by General 
Cable Inc., 4 Tesseneer Drive, Highland Heights, Kentucky 41076-9753, telephone (859) 572-
8000 or approved equal. 

 
c. Splice Kits And Splice Tools. Provide cable splice kits and cable splice tools to include crimper 

and swaging tool. Provide Surface Systems splice kit with tools part number 24051015 and splice 
kit part number 24051020 or approved equal. 
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d. Sealing Material for Asphalt Pavement. Provide a one-part, cold-applied, self-leveling silicone 
joint sealant meeting ASTM D 5893-96 for filling of cable kerf cuts in asphalt pavement. Provide 
Dow Corning 890-SL or approved equal. 

 
e. Conduit, Handholes. Conform to the requirements of items L-100 and L-110. 

 
f. RPU Upgrades. Complete replacement of the existing internal hardware and software designed 

for installation in the existing enclosures.  Upgrades shall be compatible with the existing radio 
communication equipment and server hardware and software. 
 

g. Weather Sensors. Sensors shall include all mounting accessories and connecting cables 
required: 

(1) Relative Humidity/Air Temperature Sensor 
(2) Ultrasonic Wind Sensor 
(3) Optical Infrared Y/N Precipitation Sensor 

 
h. Concrete. Conform to the requirements of item P-610. 

 
CONSTRUCTION REQUIREMENTS 

 
130-3.1 Accomplish pavement grooving prior to installation of surface sensors. 
 
Coordinate with airfield maintenance personnel and turn off and lock out power to existing sensors and 
probes prior to demolition or installation of new equipment. Correct any damage resulting from your 
failure to disconnect power at no additional expense to the State. 
 
Install 1-inch rigid steel conduit from the sensor location to the first handhole. Cut the 1-inch conduit into 
the asphalt before placing the final lift. Install conduit, cables, and handholes as shown on the plans and 
in accordance with items L-100 and L-110. 
 
Install surface sensors in the finished asphalt surface at the locations shown on the plans using epoxy 
bedding and encapsulating materials in accordance with the manufacturer’s instructions. Identify sensors 
and calibration information by station and offset. Provide copy of installation instructions and calibration 
instructions to the Engineer. 
 
Remove existing RPU internal components and weather sensors and install new equipment at the 
existing locations.  Reconnect upgraded RPUs to existing power supplies, surface sensors, and radio 
communications equipment.  This work shall be accomplished by a factory representative. 
 
Remove and replace existing RPU foundation and remove and reinstall existing RPU enclosure and 
support structure as indicated in the Plans.  Reroute/extend existing conduits and power and sensor 
cables to reinstalled RPU enclosure. 
 
130-3.2 TESTING. Run new sensor lead-in and surface sensor extension cable to the hand-holes and the 
RPU locations as shown on the plans. Splicing and connecting the cables to the RPU unit and final 
testing shall be completed by a factory representative. 
 
130-3.3 TRAINING. After installation is complete, provide a minimum of 4 hours of on-site training by a 
factory representative. Schedule training with airport maintenance personnel. 
 

METHOD OF MEASUREMENT 
 
130-4.1 Section 90. 
 

BASIS OF PAYMENT 
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130-5.1 At the contract lump sum price for installation of upgraded RPUs, software, weather sensors, 
surface sensors, conduit, concrete, handholes, cables, and other components necessary to provide an 
operational system. Asphalt cutting and filling of kerfs, all conduit, power cables, and splicing are 
subsidiary to this item and no additional payment will be made. The lump sum price is full compensation 
for furnishing all supplies, material and labor required to prepare the sites and to install all equipment and 
software to complete this item, including all installation, connections , testing, and commissioning by a 
factory representative. 
 
Payment will be made under: 
 
 Item L-130a Surface Sensor System – per lump sum 
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ITEM L-132  APPROACH LIGHTING AIDS 
 

DESCRIPTION 
 
132-1.1 Furnish and install new light bases, conduit, and junction boxes and handholes to construct 
infrastructure to support an Approach Lighting System with Sequenced Flashing Lights (ALSF) and a 
Precision Approach Path Indicator (PAPI) as shown on the Plans and FAA system drawings.  Remove 
portions of existing ALSF, ALSF generator, and PAPI after FAA has removed salvagable equipment and 
dispose of existing equipment, buildings, foundations, conductors, conduit, and other components as 
indicated on the Plans. 
 
Excavation and backfill required is included in this work. 
 
Wherever the words “this Contract” are found in the specifications attached, it is understood to denote 
“this work”. 
 
This work is affected by access limitations set forth in Section 80-04. 
 

MATERIALS 
 
132-2.1 Contractor-furnished materials shall be in accordance with the Plans, this Section, and Sections 
L-100, L-108, and L-110 as applicable. 
 
Concrete shall conform to Item P-610 Structural Portland Cement Concrete, 1-inch maximum size coarse 
aggregate. 
 

CONSTRUCTION REQUIREMENTS 
 
132-3.1 Install ALSF light bases and connect them with new conduit, junction boxes, and handholes in 
accordance with the Plans and Specifications.  Remove existing equipment and dispose of buildings, 
foundations, conductors, conduit, and other components as described on the Plans. 
 
Install conduit, light bases, junction boxes, and other components in accordance with the Plans and 
Sections L-100, L-108, and L-110 as applicable.  Grounding and bonding shall be installed in accordance 
with the Plans, Specifications, and FAA STD-019e. 
 
 

METHOD OF MEASUREMENT 
 
132-5.1 This item will not be measured for payment.  Lump sum payment includes the cost of all 
materials, work, and equipment required to complete the work, including removal and disposal of existing 
equipment. See NAVAID Construction Responsibilities table in the Plans for additional information 
regarding each pay item. 
 
Conduit infrastructure to support new PAPI system is paid for under L-110 pay items. 
 
Refer to Item P-610 for requirements regarding all work and materials to place Portland cement concrete. 
Portland cement concrete is subsidiary to L-132 items requiring its use. 
 

BASIS OF PAYMENT 
 
132-6.1 Payment will be made at the contract price for removal and construction of the approach lighting 
systems. 
 
Payment will be made under: 
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 Item L-132a(1) Install Approach Lighting Aids, ALSF-2, RW 7R – per lump sum 
 
 Item L-132b(1) Remove Approach Lighting Aids, ALSF-2, RW 7R – per lump sum 
 
 Item L-132b(2) Remove Approach Lighting Aids, PAPI, RW 7R – per lump sum 



Ted Stevens Anchorage International Airport   
Runway 7R/25L Rehabilitation Phase II/Extension   Central Region Spec 
Project 52405/AIP 3-02-0016-142-2011  (DOT rev. 5/1/09) 
Project 53201/AIP 3-02-0016-140-2011 L-135-1 (USKH rev. 1/21/11) 

ITEM L-135  FAA EQUIPMENT 
 

DESCRIPTION 
 
135-1.1 Furnish and install all new foundations, new conduit, new cable, new junction boxes and 
handholes, mounting hardware, and incidentals to relocate the existing Non-directional Beacon (NDB) 
equipment as shown on the Plans.  Remove portions of existing NDB system, Glide Slope, Runway 
Visual Range (RVR), Inner Marker, Middle Marker, MTI Reflector, and Far-field Monitors after FAA has 
removed salvagable equipment and dispose of existing equipment, buildings, foundations, conductors, 
conduit, and other components as indicated on the Plans. 
 
Excavation and backfill required is included in this work. 
 
Wherever the words “this Contract” are found in the specifications attached, it is understood to denote 
“this work”. 
 
This work is affected by access limitations set forth in Section 80-04. 
 

MATERIALS 
 
135-2.1 Contractor-furnished materials shall be in accordance with the Plans, this Section, and Sections 
L-100, L-108, L-110, and S-142 as applicable. 
 
NDB signal cable shall be 50-ohm RG-331/U coaxial cable or approved equivalent cable.  Cable shall 
have a solid inner copper-clad aluminum conductor, PE foam dielectric, smooth aluminum shield, and an 
overall polyethylene jacket.  Cable shall have an overall diameter of approximately 0.625-inch and a 
minimum inner conductor diameter of 0.162-inch.  NDB signal cables shall contain no splices. 
 
Concrete shall conform to Item P-610 Structural Portland Cement Concrete, 1-inch maximum size coarse 
aggregate. 
 

CONSTRUCTION REQUIREMENTS 
 
135-3.1 Install new foundations in the new locations.  Install new and relocated equipment on new 
foundations and connect them with new conduit, cables, junction boxes, and handholes in accordance 
with the Plans and Specifications.  Remove existing equipment and dispose of buildings, foundations, 
conductors, conduit, and other components as described on the Plans. 
 
Install conduit, light bases, junction boxes, and other components in accordance with the Plans and 
Sections L-100, L-108, and L-110 as applicable.  Construct new NDB building in accordance with the 
Plans and Section S-142.  Grounding and bonding shall be installed in accordance with the Plans, 
Specifications, and FAA STD-019e. 
 
Work on portions of the NDB system located off of airport property shall not proceed without prior 
approval from the Engineer after FAA has established property access agreements. 
 
 

METHOD OF MEASUREMENT 
 
135-5.1 This item will not be measured for payment.  Lump sum payment includes the cost of all 
materials, work, and equipment required to complete the work, including removal and disposal of existing 
equipment. See NAVAID Construction Responsibilities table in the Plans for additional information 
regarding each pay item. 
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Refer to Item P-610 for requirements regarding all work and materials to place Portland cement concrete. 
Portland cement concrete is subsidiary to L-135 items requiring its use. 
 
Construction of the new NDB building will be paid for under Item S-142. 
 

BASIS OF PAYMENT 
 
135-6.1 Payment will be made at the contract price for removal and construction of the approach lighting 
systems. 
 
Payment will be made under: 
 
 Item L-135f Relocate NDB – per lump sum 
 
 Item L-135g Remove Inner Marker/Far-field Monitor 1 – per lump sum 
 
 Item L-135i Remove Glide Slope – per lump sum 
 
 Item L-135j Remove Middle Marker/Far-field Monitor 2 – per lump sum 
 
 Item L-135k Remove RVR – per lump sum 
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ITEM L-160  ELECTRICAL LOAD CENTERS 
 
 

DESCRIPTION 
 

160-1.1 Furnish and install load center assemblies at the locations indicated in the Plans. Modify existing 
load centers when indicated. 
 
Use load centers of the following types as shown on the load center detail sheets: 
 

Type 1: Pad mounted with underground service (large) 
Type 1A: Pad mounted with underground service (small) 
Type 2: Post mounted with underground service 
Type 3: Pole mounted with overhead service 

 
MATERIALS 

 
160-2.1 Conform to the standards of NEC, the NESC, and local safety codes as adopted and amended 
by the authority having jurisdiction. Use materials that conform to applicable NEMA and ANSI standards, 
the Materials Certification List, the Plans, specifications, and the following: 
 

a. Concrete. Concrete shall conform to the requirements of P-610. 
 

b. Grout. Use non-shrink, non-corrosive, non-metallic, cement-based grout meeting ASTM C-1107, 
Type C. Meet the requirements of ATM 520. Develop a 28-day compressive strength of 9,000 psi. 

 
c. Wood Posts. Construction grade, 6 x 6 inch nominal dimension S4S Douglas Fir, Hem-Fir, 

Western Larch, Western Hemlock, Mountain Hemlock or Southern Pine meeting Standard 
Grading and Dressing Rules, West Coast Lumber Inspection Bureau. Treat posts using 
preservatives and treatment processes in accordance with AASHTO M133 and Best 
Management Practices for the Use of Treated Wood in Aquatic Environments (BMPs), published 
by the Western Wood Preservers Institute, 601 Main Street, Suite 405, Vancouver, WA 98660 
(Phone: 800-279-9663). 

 
d. Load Center. NEMA 3R enclosure constructed of zinc-coated A60 finish sheet steel per ASTM A 

653 and ASTM A 924, with no external screws, bolts, or nuts. 
 

Shop coat cabinet components with a 2-part urethane paint undercoat and 2-part urethane finish 
coats. Finish coats must be standard white for removable panels and non-gloss silver-gray, 
closely matching FSS No. 5950 Color No. 36622, for the enclosure. 

 
The load center must be labeled as a unit by an approved independent electrical testing 
laboratory (such as UL, ETL, CSA, etc.) defined by ANSI Standard Z34.1 Third-Party Certification 
Programs for Products Processes and Services and conform to applicable published standards 
noted herein, the Plans, and Special Provisions. The load center must be labeled as service 
entrance equipment. 

 
e. Panelboards. Load panels in load centers must conform to FSS W-P-115C, Type 1 - Circuit 

Breaker Panelboards; UL 67 - Panelboards; and NEMA PB1 - Panelboards with Molded Case 
Circuit Breakers. The rated voltage of the panels must be as noted on the load center summary in 
the Plans, 120/240 volts or 240/480 volt single phase or 120/208 volt or 277/480 volt three-phase. 
The ampacity rating of panels must not be less than the ampacity noted on the load center 
summary, 100 amps minimum, at rated voltage. 
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f. Circuit Breakers. Use bolt-in type circuit breakers with a copper bus. Provide separate neutral 
and ground busses. The series rated interrupting capacity of the circuit breakers in the panels 
must not be less than shown on the load center summary, or 10,000 AIC minimum, at rated 
voltage. 

 
Use circuit breakers that are molded-case thermal-magnetic types with single-trip indicating 
switch handle. They must have an enclosed toggle type operating mechanism with quick-
make/quick-break action and have a trip-free disconnect from the switch handle that will prevent 
the contacts from being held in the closed position. The circuit breakers must have the frame 
size, interrupting capacities, and trip rating clearly marked on the breaker. Multi-pole circuit 
breakers must have a common trip mechanism. Contacts must be silver alloy enclosed in an arc 
quenching chamber. Overload trip ratings must be self compensating for ambient temperatures 
from 14 °F to 140 °F. Circuit breakers must be 240 or 277 volt maximum rated for 120/240/277 
volt circuits, which ever is applicable, and have an interrupting capacity (RMS - symmetrical) of 
not less than 10,000 amperes. They must have not less than 480 volt rated for circuits above 277 
volts and have an interrupting capacity (R.M.S.- symmetrical) of not less than 14,000 amperes.  

 
g. Contactor. Electrically-held type consisting of an operating coil, a laminated armature, contacts, 

and terminals. Contacts must be fine silver, silver alloy, or superior alternative material rated to 
switch the specified load, 30 ampere minimum at rated voltage, and be normally open, unless 
otherwise noted. Contactor coils must be rated for operation at 240 VAC. 

 
h. Meters. Equip all meter sockets mounted in Type-1 and Type-1A load centers with internal 

mounted meters with manual circuit closing devices. The devices may be either the link or lever 
type. Do not use the horn and sliding types. Equip all load centers with internal mounted meters 
with safety sockets (that is, provisions for de-energizing the meter jaws). The test section cover 
must be sealable with a 0.047-inch stainless steel bail. 

 
i. Transformers. Transformers in load centers containing load panels of different nominal voltages 

must be isolated winding type with primary and secondary voltages and KVA ratings as noted on 
the Plans. Transformers must carry rated volt amperes continuously without exceeding a 240 °F 
temperature rise above a 100 °F ambient temperature. 

 
Where installed outside of the load center enclosure, use a non-ventilated transformer fabricated 
from aluminum, stainless steel, or galvanized steel and filled with high-melting point, thermal 
setting, or epoxy insulating compounds to prevent moisture from entering the winding enclosure. 
Coat enclosures fabricated from sheet metal with moisture-resistant paint. Insulate transformer 
leads with non-hygroscopic material and extend them 9 inches beyond the winding chamber seal. 

 
j. Conductors. Stranded copper with either type XHHW-2 or RHW insulation. 

 
k. Conduit. Galvanized rigid conduit made of mild steel meeting UL standard UL-6. 

 
l. Terminals. Size all terminals according to the amperage ratings of the conductor used. They 

must be suitable for termination of copper and aluminum conductors. 
 

m. Photoelectric Controls. Use photoelectric controls rated for operation at 240 VAC. 
 

n. Galvanizing. Hot-dip galvanize all anchor bolts, nuts, washers, tie-rods, clamps, and other 
miscellaneous ferrous parts in conformance with AASHTO M 232. After galvanizing, ensure that 
the bolt threads accept galvanized standard nuts without requiring tools or causing removal of 
protective coatings. 

 
Galvanize rigid metal conduit in conformance with AASHTO M 232. 
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Hot-dip galvanize structural steel shapes, plates, bars and their products according to AASHTO 
M 111. 
 
Repair damage to galvanized coatings per AASHTO M 36. 

 
o. Equipment List(s) and Drawings. Within 30 days after the Contract award, submit 8 collated 

copies of a portfolio of equipment and materials proposed for installation to the Department for 
review and approval. Include a table of contents in the portfolio(s) that includes each item’s 
intended use(s) and the following: 

 
(1) Materials on the Approved Products List: A description that includes product name, 

manufacturer, model or part number, and the conditions listed for approval. 
 

(2) Materials Not on the Approved Products List: Catalog cuts that include the manufacturer’s 
name, type of product, size, model number, conformance specifications, and other data as 
may be required, including manufacturer’s maintenance and operations manuals, or sample 
articles. 

 
(3) Materials Not Requiring Certification: Incidental materials incorporated into the work (such 

as nuts, ties, bolts, washers, etc.) must meet all applicable Specifications and be installed per 
all manufacturer’s recommendations. Certification is not needed unless required by the 
Special Provisions or requested by the Engineer. 

 
CONSTRUCTION REQUIREMENTS 

 
160-3.1 Install load centers at the location and position shown on the Plans. Any deviation from the plan 
location must be coordinated with and approved by the serving utility and the Engineer. 
 
Furnish conduit, conductors, contactors, breakers, transformers, and all other necessary materials at all 
new and modified load centers to complete the installation. 
 
Install a rigid metal conduit of the size shown in the Plans at a 30-inch depth from the load center and 
extend it to a location 2 feet from the power source. Install a pull rope in the conduit, cap the end, and 
mark the terminus with a 2- x 4-inch stake or 1-inch rebar, 3 feet long. Extend the end of the stake or bar 
1 inch above the ground. When the servicing utility requires the complete conduit and weather head to be 
in place on the designated service pole, furnish and install all materials required by the utility. The 
additional work and materials are subsidiary to the load center bid item. 
 
Where the service is to be installed on a utility-owned pole, coordinate the positioning of the riser and 
service equipment with the service utility. 
 
House circuit breakers, switches, and contactors in a NEMA 3R type enclosure listed by an approved 
independent electrical testing laboratory as service equipment with a hinged and locking front cover. 
Indelibly label panel covers with the circuit number. Legend plates, labels, and signs must be engraved 
plastic or metal fastened with screws, non-cold-susceptible adhesive, or component mounting hardware. 
 
Size and wire load center cabinets to serve the combination of highway lighting, traffic signal, and thaw 
wire circuits shown in the Plans. Each cabinet must be a single box subdivided to form compartments as 
required. Include hinged lockable door(s) or panel cover(s) with provision for a padlock with a 5/16-inch 
diameter shackle for each compartment. Circuit breaker ratings must be as shown in the load center 
summary for each location. 
 
Wire and equip load centers with commonly metered thaw wire and lighting circuits with separate 
contactors, selector switches, and terminal blocks for lighting and thaw wire circuits. Control the thaw 
wires as described in Item D-760. 
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Where a meter is required, furnish and install a meter socket that is acceptable to the serving utility, 
complete with sealing rings. Do not mount the meter socket on doors or removable panels. 
 
Load centers containing contactors must have contactor control switches mounted in the load distribution 
section. Control switches for systems having automatic controls (for example, photo cell, thermostats, or 
time controls) must be 3-position types with the positions labeled “On”, “Off” and “Auto”. Control switches 
for manual control only must be a 2-position type with positions labeled “On” and “Off”. Label each switch 
to identify function being controlled. 
 
Mount transformer fuses in dead-front fuse holders with lighted blown fuse indicators, where required. 
Label them to indicate function and fuse amp rating. 
 
Install a 3/4-inch x 10-foot copper clad ground rod inside the base readily accessible thru the removable 
cover, or adjacent supporting post. Connect ground rod to neutral bus with a soft-drawn copper conductor 
sized per NEC, No. 6 AWG minimum. Bond all non-current carrying metal parts of the load center to the 
ground bus. 
 
Locate the photo cell for lighting control on the nearest light standard or top of the load center as shown 
on the load center summary. Orient it to the unobstructed northern sky. Submit for approval the method of 
attachment of the conduit to the load center. Use a 5-conductor No. 14 AWG wire to connect the photo 
cell to the load center. When the photo cell is on a lighting standard with a slip base or frangible coupling 
style base, use an approved break-away disconnect in the base of the light standard. Restrain the cable 
in a similar manner as the lumination cable in the pole base. 
 
Provide a typed circuit directory for each load panel inside of the load center door, protected with a plastic 
cover, describing each circuit, with even and odd numbered circuit breaker positions shown on separate 
parts of the directory. Provide a power and control one-line diagram protected by a laminated plastic 
cover inside the load center. Include the following information on the directory and one-line diagram: Load 
center identification (A, B, etc.), Project Name, Project number (Federal/State) and Service Voltage. 
 

METHOD OF MEASUREMENT 
 
160-4.1 By the actual number of load centers, modified load centers, and transformers completed and 
accepted shown on the Plans or as directed. 
 

BASIS OF PAYMENT 
 
160-5.1 Load circuits, consisting of conduits and conductors attached to the load centers and 
photoelectric controls, and terminations of field wiring, are subsidiary to other items of work. 
 
Payment will be made under: 

 
Item L-160a Load Center, Type 1 – per each 
Item L-160b Load Center, Type 1A – per each 
Item L-160c Load Center, Type 2 – per each 
Item L-160d Load Center, Type 3 – per each 
Item L-160e Modify Load Center – per each 
Item L-160f Transformer, [Size] KVA – per each 
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