ITEM L-102 AIRPORT HAZARD BEACON
DESCRIPTION

L-102-1.1 This item shall consist of furnishing and instajlian airport hazard beacon facility in accordanitk w
these specifications and with the plans. This vabr&l include the clearing and grading of the sitmstruction of
the foundation, erection of the pole or tower amfibundation, installation of an electrically opedhfixture
lowering device, installation of electric supplgsiallation of lightning protection, installatiofthe beacon and
flashing unit on the lowering device, painting loé tower and beacon, testing of the beacon fas|iind all
materials and incidentals necessary to placedp@rating condition as a completed unit to thes&attion of the
Engineer.

EQUIPMENT AND MATERIALS
L-102-2.1 GENERAL.

a. Airport lighting equipment and materials coveredAggderal Aviation Administration (FAA) specificatis shall
be certified and listed under Advisory Circular (AT50/5345-53, Airport Lighting Equipment Certiftaan
Program.

b. All other equipment and materials covered by otké&renced specifications shall be subject to decep
through manufacturer's certification of compliamgth the applicable specification, when requestgdhie
Engineer.

c. Manufacturer's certifications shall not relieve @entractor of the Contractor's responsibility toyide
materials in accordance with these specificatiowsacceptable to the Engineer. Materials suppiietica
installed that do not materially comply with thesggecifications shall be removed, when directechiey t
Engineer, and replaced with materials which do dgmwih these specifications, at the sole costhef t
Contractor.

d. All materials and equipment used to constructitei® shall be submitted to the Engineer for apprpviar to
ordering the equipment. Submittals consisting ofkk®a catalog sheets or shop drawings shall be geovi
Submittal data shall be presented in a clear, peemnd thorough manner. Original catalog sheetpraferred.
Photocopies are acceptable provided they are aba@goality as the original. Clearly and boldly knaach
copy to identify pertinent products or models aqgthile to this project. Indicate all optional equgrhand
delete non-pertinent data. Submittals for companeftlectrical equipment and systems shall idgritié
equipment for which they apply on each submittaleshMarkings shall be boldly and clearly made \aittows
or circles (highlighting is not acceptable). Contoa is solely responsible for delays in projeatraing directly
or indirectly from late submissions or resubmissiofsubmittals. A total of six sets of submittaie required
for each item.

e. The data submitted shall be sufficient, in the @pirof the Engineer, to determine compliance wliih plans
and specifications. The Engineer reserves the tighgject any and all equipment, materials or pdures,
which, in the Engineer's opinion, does not meetsysem design and the standards and codes, spediein.

f.  All equipment and materials furnished and installeder this section shall be guaranteed againsttein
materials and workmanship for a period of at Iéastve (12) months from final acceptance by the &withe
defective materials and/or equipment shall be repgair replaced, at the Owner's discretion, wittadditional
cost to the Owner.

L-102-2.2 REINFORCED CONCRETE. Concrete for foundation shall conform to ODOT GI&8". Structural
steel shall be Grade 60 meeting the requiremen®X@T Item 509 Reinforcing Steel, and shall besizes shown
on the plans.

L-102-2.3 STEEL POLE. The steel pole for the beacon tower shall be aagéhed tubular steel sectional pole, 100
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feet in height with maximum diameter of 18 inchetha bottom of the pole. The pole shall meet #guirements of
ODOT Item 625 for light towers and those shownlenlans, and shall be similar to Union Metal Coagion
model 77118-B238, or equal. The pole shall be aesidn accordance with the AASHTO, 4th Edition,di&lard
Specifications For Structural Supports For Highwégns, Luminaires, And Traffic Signals” for 90 mpinds and
1.14 gust. The structure shall meet the following:

a. 50 year design life
b. Fatigue Category Il
c. Group | Deflection Limited To 2.5% pole height.
d. Group Il Deflection Limited To 15% pole height

The Contractor shall provide the Engineer with diedaplans for a pole which meets the above requérgs. These
plans shall be stamped by a registered professanaheer in the State of Ohio.

The bottom of the pole shall mount to a base pitaeis bolted to the proposed foundation.The phkdl have a 30
inch by 10 inch hole with hinged cover near thedmtof the pole for access to the equipment iredatside the
pole, and a tenon suitable capable of mountindatlvering device, attached to a plate at the tofhefpole. The
plate shall have a hole for the power cable to gassigh to the head frame. A small hole or dhatlisbe provided
near the top of the pole for running lightning gndwcable into the interior of the pole. Groundiugs shall be
installed inside the pole, near the top and boftameonnection of the lightning grounding cables.

The contractor shall provide certification from tinanufacturer of the lowering device that theiripment will
function properly with the pole that they proposeutilize. The manufacturer of the lowering devicay be able to
provide all material and equipment for the polepilaire, and lowering device as a turn-key operatiomake
certain that everything works together.

L-102-2.4 BEACON. The beacon shall conform to the requirements oflA0/5345-43, Specification for
Obstruction Lighting Equipment. The beacon shalabéAA L-864 flashing red obstruction light utilieg an array
of light emitting diodes (LEDs) as the light sour@perating voltage shall be 120/240VAC.

L-102-2.5 PHOTOELECTRIC CONTROL. Photoelectric control shall be a standard commiy@aailable unit
that will energize when the northern sky illuminaralls below 60 footcandles but before reachitgyal of 35
footcandles. The photoelectric switch should dergime when the northern sky illuminance rises teval of not
more than 60 footcandles. The photocell shalhkemi external weatherproof enclosure approved é¥tigineer.

L-102-2.6 PANEL AND BREAKERS. The breaker panel and breakers shall conformgoguirements of Fed.
Spec. W-P-115. A 20A single pole breaker shalptmvided for operation of an attached 120v simptege prong
receptacle. The panel shall accept the No. 2 Xafper cables supplying power to the facility.

L-102-2.7 WEATHERPROOF ENCL OSURES. Weatherproof enclosuresshall conform to Nationatgical
Manufacturers Association Standards and shall betnacted of steel not less than No. 16 USS gahige.
enclosures exposed to weather shall be weatherproof

L-102-2.8 WIRE. Existing electric supply cables are single condubto. 2, XLP 600 volt copper cables. These
cables shall be reused for power to the proposedrtideacon facility. Temporary jumper cablesrtovjgle service
to the existing hazard beacon facility shall begk&irconductor No. 2, XLP 600 volt copper cablesv&uocables for
operation of the lowering device and the flashiegdon shall be two conductor No. 12, SOOW, 600aaiper
cable. Both the hazard beacon cable and the matde shall end at the breaker panel in 3 prongspiiat plug
into a new simplex socket at the breaker panelly @me circuit at a time can be plugged into thisket.

L-102-2.9 CONDUIT. Plastic conduit and fittings-shall conform to tleguirements of Fed. Spec. W-C-1094,
Underwriters Laboratories Standards UL-651 andchet847 of the current National Electrical Code ahdll be
Type II-Schedule 40 PVC suitable for either abonmugd or underground use. The conduit sizes skadisbshown
on the plans.

L-102-2.10 LIGHTNING PROTECTION. Lightning protection shall comply with NFPA-78Btandard for the

L-102 Page 2 of 12



Installation of Lightning Protection Systems. Alatarials shall comply with Class Il requirementgamelless of
tower height.

Ground rods shall be solid copper. The ground sb@dl be of the length and diameter specified enptlans, but in
no case shall they be less than 8-feet long nertkes 5/8 inch in diameter. Ground plates forwisere rock
prevents a full length ground rod shall be 36" By 820 Ga. copper. Tow ground rods or platesegeired for
the installation.

Conductor cable between the ground rod and the potebetween the lightning rod and the pole, gfalNo. 4
AWG. The grounding loop attached to the groundsradplates around the tower shall be No. 0 AW®GthR:ables
shall be stranded wire conforming to ASTM B 3 arfsilM B 8, and shall be bare copper wire conformmthe
requirements of ASTM D 33.

L-102-2.11 FLASHER. The beacon flasher shall be a standard commereiadlifable unit designed for the service
intended. The mechanism in the flasher shall begded to flash not more than 40 and not less tleaftathes per
minute. The flashing switch shall be of the meratoytact-type encapsulated in nonbreakable plaitie.entire

unit shall be housed in a weatherproof cabinet.

L-102-2.12 ELECTRONIC LOWERING DEVICE. The luninaire lowering device shall be similar toléphane
model LD25, or equal. It shall include a head feaassembly, 1/4 inch galvanized hoist cables, lairérring
assembly, integral winch and motor assembly, p@abtes, and breaker panel. The head frame asseirddly
mount on the tenon at the top of the pole withafi#l connection and contain pulleys and wheelstfe power
cable and hoist cables supporting the ring andr@teipment. The hazard beacon shall mount teitigegassembly
using a riser and plate assembly, as shown onldims pr approved by the Engineer. The ring assesttall be
counter balanced with weights so that the ring iremigvel during raising and lowering. The motbalsbe capable
of operating at 120 volt single phase power. Tperating control shall be connected to the motdi wisufficient
length of cable to permit the person operatingnileehanism to do so from a distance of approximat®i20 feet
from the pole. A lightning arresting system shallgyovided.

L-102-2.13 CABLE CONNECTIONS. No splices shall be permitted in the existing apmsed cables.
Temporary splices to jumper cables shall meetdhewing requirements:

a. TheTaped or Heat-Shrinked Splice. Taped splices employing field-applied rubber, ortegtic rubber tape
covered with plastic tape shall be used. The rubdyps shall meet the requirements of ASTM D 4388tae
plastic tape shall comply with Mil Spec. MIL-1-24B8r Fed. Spec. A-A-55809. Heat shrinkable tubirejidie
heavy-wall, self-sealing tubing rated for the vgiaf the wire being spliced and suitable for dimaried
installations. The tubing shall be factory coatéthw thermoplastic adhesive-sealant that will adte the
insulation of the wire being spliced forming a ntois- and dirt-proof seal. Additionally, heat shable tubing
for multi-conductor cables, shielded cables, amdoged cables shall be factory kits designed for the
application. Heat shrinkable tubing and tubing Ekhsll be manufactured by Tyco Electronics/ Raychem
Corporation, Energy Division, or approved equivalen

b. In all the above cases, connections of cable cdndushall be made using crimp connectors utilizng
crimping tool designed to make a complete crimmimethe tool can be removed. All L-823/L-824 spdieed
terminations shall be made in accordance with taeufacturer's recommendations and listings.

c. All connections of bare copper conductors to groand lightning rods shall be made by the exothepricess
or approved equivalent. All exothermic connectishall be made in accordance with the manufacturer's
recommendations and listings.

L-102-2.14 CABLE IDENTIFICATION TAGS. Cable identification tags shall by made from a worrosive
material with the circuit identification stampedeiched onto the tag. The tags shall be of the agpdetailed on the
plans.

L-102-2.15 TAPE. Electrical tapes shall be Scotch Electrical Tapasmber Scotch 88 (1-1/2. wide) and Scotch
130C linerless rubber splicing tape (2. wide), asuafactured by the Minnesota Mining and Manufaaotyri
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Company, or approved equivalent.
L-102-2.16 PAINT
a. Priming paint for ungalvanized metal surfaces dghala high solids alkyd primer conforming to TT-846.

b. Priming paint for galvanized steel towers and othetal surfaces shall be zinc dust-zinc oxide pripaant,
conforming to MIL-DTL-24441/19B. If necessary, auat more than 1/2 pint of turpentine to each gallon

c. Orange paint for the body and the finish coats etairsurfaces shall consist of a ready-mixed nointapaint
meeting the requirements of Fed. Spec. TT-E-488.cIdtor shall be in accordance with Federal Staisla5,
Aviation Gloss Orange Number 12197.

d. White paint for body and finish coats on metal amibd surfaces shall be ready-mixed paint conforrnunipe
Master Painter’s Institute, Reference #9, Extefitayd, Gloss, VOC Range E2.

CONSTRUCTION METHODS

L-102-3.1 CLEARING AND GRADING. The site on which the beacon tower is to be eresitedl be cleared. All
trees and brush shall be removed from the areanatdistance of 100 feet from the tower, or ateddor in the
plans. Stumps shall be removed to a depth of I&mbelow finished grade and the excavation fillét earth
from other grading or excavation operations onsites and shall be tamped. All debris removed ftbentower site
shall be disposed of by the Contractor off of tite ® the satisfaction of the Engineer and in agance with
Federal, state, or local regulations.

L-102-3.2 INSTALLATION OF TEMPORARY JUMPER CABLES. Power to the existing hazard beacon shall
be turned off with the disconnect switch at thestmg electric service pole. The location of tlestng cables shall
then be determined and marked. The cables shaligdully exposed and cut at the location showtherplans.
These cut cables shall then be carefully excavdgtiand, if necessary) and removed from the exjstiench up to
the location shown on the plans, where they steatidiled and stored. The Contractor shall then teemdy splice
new jumper cables to both ends of the cut caldesporarily providing service to the existing hazhedcon

facility. Locate the jumper cables so that they @utside of the proposed work area. The existiilgd cables shall
be protected from damage until needed for the reredn tower. Once the jumper cables are in pthee,
disconnect switch on the power pole shall be restto the ‘on’ position.

L-102-3.3 EXCAVATION. All excavation shall be considered as “Unclassifietavation” regardless of the
nature of the material. The contractor shall le@td mark the position of the proposed foundaimhset stakes
for grading, for approval by the Engineer prioirstallation.

The Contractor shall strip the proposed work afedl@rass and weeds, then scalp the area of iopEbe topsoil
shall be stockpiled at the site for later respnegdiThe Contractor shall then grade the site af tince 4 inches of
topsoil has been respread over the work area réteg conform with the plans.

The Contractor shall do all excavation for struetuand structure footings to the lines and gradetewations,
shown on the plans. The excavation shall be dicgifit size to permit the placing of the full widand length of
the foundations shown. The elevations of the Inmitof foundations, as shown on the plans, shatbibsidered as
approximate only; and the Engineer may order, iitivg, changes in dimensions or elevations of fogginecessary
to secure a satisfactory foundation.

Boulders, logs, or any other objectionable matenedountered in excavation shall be removed. ddkror other
hard foundation material shall be cleaned of akkmaterial and cut to a firm surface either lestelpped, or
serrated, as directed by the Engineer. All seangsavices shall be cleaned out and grouted. odisé and
disintegrated rock and thin strata shall be remowafthen concrete is to rest on a surface other ribely special
care shall be taken not to disturb the bottom efetkcavation, and excavation to final grade shatlbe made until
just before the concrete or reinforcing is to becpd.
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The Contractor shall do all bracing, sheathingstaring necessary to implement and protect thevaicen and the
structure as required for safety or conformanagotwerning laws. The cost of bracing, sheathingshmring shall be
included in the unit price bid for the structure.

Unless otherwise provided, bracing, sheathinghorisg involved in the construction of this itemmaitbe removed
by the Contractor after the completion of the stitee Removal shall be effected in a manner whiitihnot disturb
or mar finished masonry. The cost of removal sbelincluded in the unit price bid for the struetur

If the Contractor's excavating operations encouatifiacts of historical or archaeological sigréfice, the
operations shall be temporarily discontinued. A&t direction of the Engineer, the Contractor shedbsate the site
in such a manner as to preserve the artifacts etem@d and allow for their removal. Such excavatiihbe paid
for as extra work.

If the Contractor’s excavating operations encouaterormal material such as, but not limited to sakums,
stained earth, or any unusual odors during cortstruoperations, the contractor shall temporari§cdntinue the
work in that area, leave the equipment in placed@o off the area, and notify the Engineer. Theaanight contain
hazardous waste or material and must be evaluated.

All excess excavation, including topsoil after nesgling, shall be removed from the site.

L-102-3.4 REINFORCED CONCRETE FOUNDATION. The proposed foundation design is based on
assumptionsregar ding the soil properties at the proposed site. The Contractor shall retain an ODOT
approved soilslaboratory to obtain a soil sample from the site of the proposed foundation and test the soil to
determine actual soil properties, as shown on the plans. If the actual soil propertiesvary from the
assumptions, then the foundation design may need to be revised.

After excavation has been completed, the Contrattall notify the Engineer to that effect. The @€aator shall
then place the reinforcement and form the top efftoposed foundation.

All reinforcement shall be accurately placed, asashon the plans, and shall be firmly held in gosiduring
concreting. Bars shall be fastened together atsattions. The reinforcement shall be supporyegplproved metal
chairs.

Forms shall be of suitable material and shall biéneftype, size, shape, quality, and strength tidl lthe structure as
designed on the plans. The forms shall be trlie¢cand grade and shall be mortar-tight and Seffiity rigid to
prevent displacement and sagging between supp®his.Contractor shall bear responsibility for tredequacy.
The surfaces of forms shall be smooth and free froegularities, dents, sags, and holes. Conctet# 80t be
placed until all the forms and reinforcement hagerbchecked by the Engineer. The forms shall asetmoved
before the expiration of at least 30 hours.

Before placing concrete, any items that are torbleezided shall be firmly and securely fastenedacehs
indicated. All such items shall be clean and freen coating, rust, scale, oil, or any foreign reattThe embedding
of wood shall be avoided. No items may be embeduéte concrete without prior approval of the Hwegir, except
those shown on the plans.

All concrete shall be placed during daylight, usletherwise approved. The concrete shall not &eepl until the
depth and character of foundation, the adequabyrofs and falsework, and the placing of the steiglforcing have
been approved. Concrete shall be placed as sqmaetscal after mixing and in no case later thavo(r after water
has been added to the mix. The method and mafipéaaing shall be such to avoid segregation asgldcement
of the reinforcement. Troughs, pipes, and chutel be used as an aid in placing concrete wheassary.
Dropping the concrete a distance of more than 6 ¢éealepositing a large quantity at one point| ndt be
permitted. Concrete shall be placed upon cleampdsurfaces, free from running water, or upon prigpe
consolidated soil.

The concrete shall be compacted with suitable mechbvibrators operating within the concrete. \Winecessary,
vibrating shall be supplemented by hand spadinly sittable tools to assure proper and adequateaxtiop. The
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concrete shall be spaded and consolidated arouhdgainst embedded items. Vibrators shall be méatgai so as
to work the concrete thoroughly around the reirdarent and embedded fixtures and into corners agiésnof the
forms. The vibration at any joint shall be of gi#nt duration to accomplish compaction but shali be prolonged
to the point where segregation occurs. Concrgtesieed under water shall be carefully placed tompact mass
in its final position by means of a tremie, a cibb®ttom dump bucket, or other approved methodsaiati not be
disturbed after being deposited.

Any defective work disclosed after the forms haeerbremoved shall be immediately removed and reglatf any
dimensions are deficient, or if the surface ofthacrete is bulged, uneven, or shows honeycomtzhahithe
opinion of the Engineer cannot be repaired satisfay, the entire section shall be removed andaegd at the
expense of the Contractor.

All exposed concrete surfaces shall be true, smdeé from open or rough spaces, depressiongopegtions.
The concrete in horizontal plane surfaces shalirbeight flush with the finished top surface atpheper elevation
and shall be struck-off with a straightedge andtéd. Mortar finishing shall not be permitted, sball dry cement
or sand-cement mortar be spread over the concueitggdhe finishing of horizontal plane surfaces.

When directed, the surface finish of exposed cdadakall be a rubbed finish. If forms can be reetbwhile the
concrete is still green, the surface shall be jpoisind wetted and then rubbed with a wooden flotit all
irregularities are removed. If the concrete hasléraed before being rubbed, a carborundum storebghased to
finish the surface. When approved, the finishiag be done with a rubbing machine.

All concrete shall be properly cured for 14 daysg] ahall be protected by the Contractor. The vetiddl be
protected from the elements, flowing water, andnfiiefacement of any nature during the building apens. The
concrete shall be cured as soon as it has suffigieardened by covering with an approved material.
Water-absorptive coverings shall be thoroughlyrsatd when placed and kept saturated for a pefiatileast 3
days. All curing mats or blankets shall be suéiitly weighted or tied down to keep the concretéase covered
and to prevent the surface from being exposedneists of air. Where wooden forms are used, thayl be kept
wet at all times until removed to prevent the opgrof joints and drying out of the concrete.

When concrete is placed at temperatures below #4@eFContractor shall provide satisfactory methaadd means to
protect the mix from injury by freezing. No caleiichloride may be incorporated in the mix.

After the concrete foundation has cured sufficigritie contractor shall backfill the areas aroureldutsides of the
foundation to a point 4 inches below adjacent gdomrmaximum 8 inch loose lifts of material removfeain the
excavation. Each lift shall be compacted to adtlfze density of the adjacent undisturbed soilgibiand tampers,
mechanical equipment, or other methods approvetidizngineer. The final 4 inches of material sbaiisist of
topsoil removed from the site.

L-102-3.5INSTALLATION OF UNDERGROUND CONDUIT. The Contractor shall install underground
conduits for access to the interior of the propgsald through the foundation at the approximatations indicated
on the plans. The Engineer shall indicate speltfiations as the work progresses, if required fieidirom the
plans. All conduit lines shall be laid so as tadg towards conduit ends for drainage. Unless sludlarwise on
the plans, grades shall be at least 3 inches fefeHd. No underground conduit shall be less ft&mches below
finished grade. Conduits shall extend at leagh2hes beyond the sides of the concrete foundatohl?2 inches
above the foundation, unless otherwise shown opltes.

Trenches for conduits may be excavated manuallyitbrmechanical trenching equipment. Walls of cahdu
trenches shall be essentially vertical so thatrmim of shoulder surface is disturbed. Bladesratigrs shall not
be used to excavate the trench.

When rock is encountered, the rock shall be reméweddepth of at least 3 inches below the requiediuit depth
and it shall be replaced with bedding materialartie or sand containing no mineral aggregate pestihat would
be retained on a 1/4-inch sieve. Flowable backfdly alternatively be used. The Contractor shakdain the type
of soil or rock to be excavated before bidding.
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Joints in plastic conduit shall be prepared in adance with the manufacturer's recommendationthiparticular
type of conduit. Plastic conduit shall be prepargdpplication of a plastic cleaner and brushimdgatic solvent on
the outside of the conduit ends and on the insidikeocouplings. The conduit fitting shall thendipped together
with a quick one-quarter turn twist to set the jdightly.

Changes in direction of runs exceeding 10 degesd®r vertical or horizontal, shall be accomplibiusing
manufactured sweep bends.

All excavation required for installation of the chvit shall be considered incidental to this itenwofk.

The Contractor shall mandrel each individual condAm iron-shod mandrel, not more than 1/4-inch lignghan the
bore of the conduit shall be pulled or pushed tghoeach conduit. The mandrel shall have a leathertber gasket
slightly larger than the conduit hole.

The Contractor shall swab out all conduits/duct$ elran interiors of pull boxes, raceways, enclesuetc.

IMMEDIATELY prior to pulling cable. Once cleaned édiswabbed the all accessible points of entry tactreluit
system shall be kept closed except when instatiaiies. All ends left open, after initial cleanifigy, any reason,
shall be recleaned at the Contractor’'s expensedtiessible points shall be kept closed when staliimg cable.

A total of 8 inches of sand, soft earth, or otliee fill (loose measurement) shall be placed alibeeconduits and
carefully tamped around and over them with handpen The remaining trench shall then be backfiéled
compacted to the satisfaction of the Engineer. Nltased for this back fill shall be select madériot larger than 4
inches in diameter. Flowable backfill may altermelly be used. Trenches shall not contain poolsatér during
backfilling operations. The trench shall be cortgliebackfilled and tamped level with the adjacaumtace.

For pulling the permanent wiring, each individuahduit shall be provided with a 200 pound test padpylene pull
rope. The ends shall be secured and sufficienthestrall be left in access points to prevent itrfrelipping back
into the conduit. All conduits shall be securelgtEned in place during construction and shalllbgged to prevent
contaminate from entering the conduits. Any condaition having a defective joint shall not beaiist.

L-102-3.6 INSTALLATION OF CABLES. Once the proposed hazard beacon facility has templeted and is
ready for connection of power, the Contractor st&tiove the temporary splices to the jumper cadohelsremove
the jumper cables. The existing cables to thehalthrd beacon tower shall be abandoned in placewet. The
existing coiled cables shall then be uncoiled asthiled in new trench and conduit to the insidéhefpole, where
they shall be cut and connected to the breaker péine Contractor shall install the specified cadi¢he
approximate locations indicated on the plans, dwadl provide not less than 3 feet of cable slaclkeach side of all
connections to equipment.

a. Cablelnstalled in Trench. Contractor shall not use a cable plow for instglline cable. Trenches for cables
may be excavated manually or with mechanical triemgcaquipment. Walls of trenches shall be esséytial
vertical so that a minimum of surface is disturb@&daders shall not be used to excavate the treitbhtheir
blades. The bottom surface of trenches shall bendafly smooth and free from coarse aggregateessn|
otherwise specified, cable trenches shall be exedwa a minimum depth of 18 inches below finisheade
and to a width not less than 6 inches for a singlde. The width of the trench shall be increaged imches for
each additional cable to be installed in the trelogbermit separation between cables of not lems ghinches.
Unless otherwise specified on the plans, all caibléise same location and running in the same gé@ection
shall be installed in the same trench.

When rock is encountered, the rock shall be remowveddepth of at least 3 inches below the requisdie
depth and it shall be replaced with bedding mdtefiaarth or sand containing no mineral aggregatgicles
that would be retained on a 1/4-inch sieve. Floeddalckfill material may alternatively be used. Tuntractor
shall ascertain the type of soil or rock to be &ated before bidding.

The existing power cables that have been remowed french and stored shall be carefully placethéncenter

of the trench. Sharp bends or kinks in the cabédl siot be permitted. In the event that any presipidentified
cable is damaged during the course of construdiienContractor shall be responsible for the cotepiepair
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or replacement.

After the cable has been installed, the trencH sleabackfilled. The first layer of backfill in theench shall be
3 inches deep, loose measurement, and shall ke ettinth or sand containing no mineral aggregaticizs
that would be retained on a 1/4-inch sieve. Thisdahall not be compacted. The second layer bhell inches
deep, loose measurement, and shall contain nelearthat would be retained on a 1-inch sieve.réhsaining
3rd and subsequent layers of backfill shall noeexc8 inches of loose measurement and be excawated
imported material and shall not contain stone gregate larger than 4 inches maximum diameter.

The second and subsequent layers shall be thorotaghped and compacted to at least the densityeof t
adjacent undisturbed soil, and to the satisfaaticthe Engineer. If necessary to obtain the desimedpaction,
the backfill material shall be moistened or aeragdequired.

Trenches shall not contain pools of water duringkiing operations. The trench shall be complgtel
backfilled and tamped level with the adjacent stefaxcept that when turf is to be established thestrench,
the backfilling shall be stopped at a depth ofehes below the adjacent ground for installatiorespread
topsoil. Any excess excavated material shall beokeed and disposed of in accordance with the dads
specifications.

b. Cablelnstalled in Conduit. The maximum number and voltage ratings of cablsiled in each single duct or
conduit, and the current-carrying capacity of eeaible shall be in accordance with the latest Nati&tectric
Code, or the code of the local agency or authditying jurisdiction. Low voltage and high voltaggbles shall
be installed in separate ducts.

The Contractor shall make no connections or spbfesy kind in cables installed in conduits. Gheonduit
routes prior to construction to obtain assuranagttie shortest routes are selected and interfeseare
avoided. Where required, splices shall be maderiation boxes using terminal boards. All splickslisbe
weatherproof. The contractor shall identify alhdactors by circuit number and phase at each tairom
splice location.

The cable shall be installed in a manner to prelianihful stretching of the conductor, injury to theulation,
or damage to the outer protective covering. Theserficll cables shall be sealed with moisture-txad
providing moisture-tight mechanical protection witimimum bulk, or alternately, heat shrinkable tgbbefore
pulling into the conduit and it shall be left sehletil connections are made. Where more than ahkeds to
be installed in a conduit, all cable shall be mlilethe conduit at the same time. The pulling ofble through
conduits may be accomplished by handwinch or paviech with the use of cable grips or pulling eyes.
Maximum pulling tensions shall be governed by cabdaufacturer’'s recommendations. A non-hardening
lubricant recommended for the type of cable bemsgalled shall be used where pulling lubricaneguired.

Contractor shall submit pulling tension valueshte Engineer prior to any cable installation. Ifuiggd by the
Engineer, pulling tension values for cable pullalsbe monitored by a dynamometer in the presehtieeo
Engineer. Cable pull tensions shall be recordethbyContractor and reviewed by the Engineer. Gable
exceeding the maximum allowable pulling tensiorugalshall be removed and replaced by the Contrattbe
Contractor’s expense.

The manufacturer's minimum bend radius or the Néflirements whichever is more restrictive shallyapp
Cable installation, handling and storage shall érenpanufacturer's recommendations. During cold kexat
particular attention shall be paid to the manufiasts minimum installation temperature. Cable shatlbe
installed when the temperature is at or below thaufacturer's minimum installation temperaturethsst
Contractor’s option, the Contractor may submitanpfor review by the Engineer, for heated stoiagbe
cable and maintenance of an acceptable cable tatopeduring installation when temperatures arevo¢he
manufacturer’'s minimum cable installation tempeamtu

Install pull boxes in conduit runs containing mtran three 90 degree bends, runs exceeding 2Q0Meete

indicated on the drawings, and where required tdarm with the National Electrical Code. Size jtion and
pull boxes in accordance with the requirementhefNational Electrical Code. Provide terminal o
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junction boxes where cable terminations or splaresrequired.

Cable shall not be dragged across boxes, manhgésedavement or earth. When cable must be cdaled,
cable out on a canvas tarp or utilize other appatgmeans to prevent abrasion to the cable jacket.

L-102-3.7 ERECTION OF STEEL POLE. Detail erection drawings furnished by the manufestshall be strictly
followed during construction. All towers shall beeeted in sections from the ground up unless ofiserapecified.
In final assembly, all welded connections shalizele properly, all bolts and fastenings shall Is&ited, and the
structure shall be plumb, true, square, and léNets shall be taken up to a firm bearing after Wwtitee bolts shall, if
necessary, be cut to proper length to protrudesthukkthreads. Approved locknuts shall be placeaach bolt over
the regular nut. Surfaces bared of protective ngatshall be painted with the proper priming paistspecified in
these specifications.

L-102-3.8 LIGHTNING PROTECTION. The Contractor shall furnish and install an aintieal, down
conductors, two ground plates or rods, and a gréamyl as indicated in the plans. The air termghelll be installed
at the top of the tower with the tip of the rodexding not less than 6 inches above the top di¢laeon.

Bare cables shall be securely fastened to lugh@mside of the pole neara the top and bottom.

All connections of bare cable to air terminals,grd rods, or ground plates shall be made by ththexmic
welding process. Only personnel experienced inragdlarly engaged in this type of work shall mahese
connections. Contractor shall demonstrate todtisfaction of the Engineer, the welding kits, miate and
procedures to be used for welded connections fwiany installations in the field. The installatsoshall comply
with the manufacturer's recommendations. All slagll be removed from welds.

All buried copper cable and weld material at weddnections shall be thoroughly coated with 6 miBbf -
Scotchkote, or approved equivalent, or coated eoti-tar bitumastic material to prevent surfaceosxpe to
corrosive soil or moisture.

The complete lightning protection installation st accomplished to the satisfaction of the Ergjin€he
resistance to ground of any part of the lightningtgction system shall not exceed 25 ohms.

L-102-3.9 PLACING THE BEACON. The beacon shall be securely mounted to a stetel atal riser apparatus,
which shall be attached to the lowering platforsishown in the plans. The support to which the tredsfastened
shall be accurately leveled before mounting thebea

L-102-3.10 FLASHER. A separate flashing mechanism for the beacon beahstalled in an enclosure on the
lowering ring, near the beacon. This equipmenll fleawired to the power cable and to the beacom@gsired by
the manufacturer. Power to the flasher must caora the photocell.

L-102-3.11 WIRING. The Contractor shall furnish all necessary labar materials and shall make complete
aboveground electrical connections in accordante twe wiring diagram furnished with the projecamd. The
electrical installation shall conform to the reguirents of the latest edition of National Fire Pebtan Association,
NFPA-70, National Electric Code.

L-102-3.12 SPLICING. Temporary splices shall be made by experiencesbpeel regularly engaged in this type
of work and shall be made as follows:

Bring the cables to their final position and cutlsat the conductors will butt. Remove insulationl gacket
allowing for bare conductor of proper length tocfitmpression sleeve connector with 1/4 inch of lcareluctor
on each side of the connector. Prior to splicihg,ttvo ends of the cable insulation shall be pedaiising a
tool designed specifically for this purpose anddable size and type. Do not use emery paper dcirgpl
operation since it contains metallic particles. Thpper conductors shall be thoroughly cleanech tha
conductors by inserting them equidistant into thmpression connection sleeve. Crimp conductordyfinm
place with crimping tool that requires a complaienp before tool can be removed. Test the crimped
connection by pulling on the cable. Scrape thelatgn to assure that the entire surface over wttieltape
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will be applied (plus 3 inches on each end) isrtlédter scraping wipe the entire area with a cliatafree
cloth. Do not use solvents.

Apply high-voltage rubber tape one-half lapped dware conductor. This tape should be tensioned as
recommended by the manufacturer. Voids in the ction@rea may be eliminated by highly elongatireyttpe,
stretching it just short of its breaking point. @hghout the rest of the splice less tension shoeldsed. Always
attempt to exactly half-lap to produce a unifornidup. Continue buildup to 1-1/2 times cable diaenetver
the body of the splice with ends tapered a distafiegproximately 1 inch over the original jackébover
rubber tape with two layers of vinyl pressure-sérsitape one-half lapped. Do not use glyptol eglzer over
vinyl tape as they react as solvents to the tapefulher cable covering or splice boxes are resglir

Heat shrinkable tubing shall be installed followmgnufacturer's instructions. Direct flame heatéhgll not be
permitted unless recommended by the manufactuedrleGurfaces within the limits of the heat-shrink
application shall be clean and free of contaminptes to application.

L-102-3.13 PHOTOELECTRIC CONTROL. The photoelectric control shall be installed inesiclosure on the
lowering ring, near the beacon, and it shall beneoted and adjusted in accordance with the manuéat
instructions. The photocell may be installed onghelosure for the flasher equipment.

L-102-3.14 PAINTING. The Contractor shall furnish all materials and kafoo painting the beacon tower and other
equipment. The color scheme for the steel toweradtadhed equipment shall be seven equal segmigiteimating
colors of white and orange, from the bottom ofpbée to the top, with the top and bottom segmeaisdgaviation
orange.

Galvanized steel pole and galvanized conduitsosocks, and other equipment exposed to weathdbehgiven
one priming coat of corrosion-inhibiting primer bef erection. Non-Galvanized steel conduits, enckss and
other metal equipment exposed to weather shallvea @ne priming coat of corrosion inhibiting prirmzefore
erection. All equipment under this contract exjpbtgethe weather shall be given one body and anghficoat of
aviation-orange or white paint as required by thiercscheme after erection. This shall include begexcept glass
surfaces). It shall not include air terminals. Tiaént shall be applied uniformly in the proper detency by skilled
painters.

The finished paint shall be free from sags, holiand smears. Each coat of paint shall be givegreatime to dry
and harden before the next coat of paint is appAeahinimum of 4 days shall be allowed for drying metal
surfaces. Painting shall not be done in cold, ddoggy, dusty, or frosty atmospheres, or wheneairderature is
below 40° F (4° C), nor started when the weatherctst indicates such conditions for the day.

All surfaces shall be cleaned before painting. Sindaces shall be dry and free from scale, greasg,dust, and
dirt when paint is applied.

The ready-mixed paint shall be thinned for the bodgts in accordance with the manufacturer's recamdations.
In the absence of such recommendations, the fallpwhall apply:

a. Body coats for steel surfaces - add 1/2 pint geatine to each gallon of ready-mixed paint forybodats.

b. Finish coats for steel surfaces - the ready-mixadtshall be used as it comes from the contamefirfish
coats.

L-102-3.15 TESTING. Testing equipment shall be furnished by the Cotdra®henever the scope of work
requires connection to an existing circuit, theuwit's insulation resistance shall be tested, enghesence of the
Engineer. The test shall be performed in accordaittethis item and prior to any activity affectitige respective
circuit. The Contractor shall record the resultdanms acceptable to the engineer. When the wddctifig the
circuit is complete, the circuit's insulation resisce shall be checked again, in the presenceeditlgineer. The
Contractor shall record the results on forms aat@ptto the engineer. The second reading shalijbal ¢o or
greater than the first reading or the Contractail shake the necessary repairs to the circuit taghthe second
reading above the first reading. All repair costslisbe borne by the Contractor.
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The complete installation shall be tested in op@nads a completed unit prior to acceptance. Tdw# include the
following:

a. That all affected lighting power and control cirtsufexisting and new) are continuous and free fsbort
circuits.

b. That all affected circuits (existing and new) aeeffrom unspecified grounds.

c. That the insulation resistance to ground of all pentions of non-grounded conductors of new mugtigikcuits
or circuit segments is not less than 50 megohms.

d. That the insulation resistance to ground of all-gosunded conductors of multiple circuits, inclugliexisting
cables, is not less than the original measurenmémt {o construction.

e. That all affected circuits (existing and new) aregerly connected in accordance with applicabléngir
diagrams.

f. That all affected circuits and equipment are oplerabests shall be conducted that include operatau
control not less than 10 times and the continugésation of each lighting and power circuit for fexs than
1/2 hour.

g. That the impedance to ground of each ground rod doeexceed 25 ohms prior to establishing conmestio
other ground electrodes. The fall-of-potential grdimpedance test shall be utilized, as descrilyed b
ANSI/IEEE Standard 81, to verify this requirement.

Two copies of tabulated results of all tests penfeat shall be supplied by the Contractor to the Rew®yi. Where
connecting new cable to existing cable, groundstasce tests shall be performed on the new caldetpr
connection to the existing circuit.

MATERIAL REQUIREMENTS
AC 150/5345-7 Specification For L-824 for UndergndiElectrical Cable for Airport Lighting Circuits
AC 150/5345-43 Specification for Obstruction LigigiEquipment

FED SPEC J-C-30 Cable and Wire, Electrical (Powied Installation) (cancelled; replaced by AA-5854
Cable and Wire, Electrical (Power, Fixed Instatia})

FED SPEC
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Cross-Out


TT-E-489 Enamel, Alkyd, Gloss, Low VOC Content

FED SPEC

TT-P-664D Primer Coating, Alkyd, Corrosion-Inhibigj, Lead and Chromate Free, VOC-Compliant
MIL-DTL

24441/19B Paint, Epoxy-Polyamide, Zinc Primer, Falarl59, Type IlI
FED SPEC

W-P-115 Panel, Power Distribution

FED STD 595 Colors Used in Government Procurement

Underwriters Rigid Metal Conduit

Laboratories

Standard 6

Underwriters Fittings for Conduit and Outlet Boxes

Laboratories
Standard 514

Underwriters Intermediate Metal Conduit
Laboratories
Standard 1242

NFPA-70 National Electric Code

NFPA-780 Standard for the Installation of LightniAgptection Systems

FED SPEC

A-A-55809 Insulation Tape, Electrical, Pressuresiare Adhesive, Plastic

ASTM B 3 Soft or Annealed Copper Wire

ASTM D 4388 Rubber tapes, Nonmetallic Semicondgctind Electrically Insulating Master Painter’s
Institute

ANSI/IEEE Std Guide for Measuring Earth Resistiviround Impedance, and Earth Surface Potentiads of

81 IEEE Ground System
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