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SECTI ON 16528

EXTERI OR LI GHTI NG | NCLUDI NG SECURI TY AND CCTV APPLI CATI ONS
04/ 01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO LTS- 3 (1994) Standard Specifications for
Structural Supports for Hi ghway Signs,
Luminaires and Traffic Signals

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI C78.1 (1991; Cr78.1a; R 1996) Fluorescent Lanps -

Rapi d- Start Types - Di nensional and
El ectrical Characteristics

ANSI C78. 40 (1992) Specifications for Mercury Lanps
ANS| C78. 1350 (1990) Electric Lanps - 400-Watt,
100-Vol t, S51 Singl e-Ended Hi gh-Pressure
Sodi um Lanps
ANS|I C78. 1351 (1989) Electric Lanps - 250-Watt, 100-Volt
S50 Si ngl e- Ended Hi gh- Pressure Sodi um Lanps
ANS|I C78. 1352 (1990) Electric Lanps - 1000-Watt,
250- Vol t, S52 Single-Ended Hi gh-Pressure
Sodi um Lanps
ANSI C78. 1355 (1989) Electric Lanps - 150-Watt, 55-Volt
S55 Hi gh- Pressure Sodi um Lanps
ANSI C78. 1375 (1996) 400-watt, M9 Singl e- Ended
Met al - Hal i de Lanps
ANSI C78. 1376 (1996) 1000-wWatt, M47 Metal -Halide Lanps
ANSI C80.1 (1995) Rigid Steel Conduit - Zinc Coated
ANSI CB2.4 (1992) Ballasts for
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C136.

C136.

C136.

C136.

C136.

C136.

C136.

C136.

14

30

10

11

15

20

EG-PHL

H gh-I ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tiple-Supply Type)

(1986; R 1997) Seal ed I nsul ated
Under gr ound Connector Systens Rated 600
Vol ts

(1979) Gal vani zed Steel Bolts and Nuts for
Over head Line Construction

(1979) Staples with Rolled or Slash Points
for Overhead Line Construction

(1988) Zinc-Coated Ferrous Ground Rods for
Over head or Underground Line Construction

(1996) Luminaires, Voltage Cassification
Roadway Li ghting Equi pnent

(1995) Roadway Li ghting
Equi pnent - Lumi nai re Attachnents

(1997) Roadway Lighting Equi prent - Meta
Heads and Refl ector Assenblies -
Mechani cal and Optical Interchangeability

(1990) Roadway Lighting - Socket Support
Assenblies for Use in Metal Heads -
Mechani cal I nterchangeability

(1996) Roadway Lighting- Locking-Type
Phot ocontrol Devi ces and Mating
Receptacles - Physical and Electrica
I nterchangeability and Testing

(1995) Multiple Sockets for Roadway
Li ghti ng Equi pnent

(1986) Roadway Li ghting,
H gh-Intensity-Di scharge and Low Pressure
Sodi um Lanps in Luminaires -

(1990) Roadway Lighting Equi pnent - Fiber
Rei nforced Plastic (FRP) Fiber Lighting
Pol es

(1992) Specifications and Di nensions for
Wod Pol es

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 36

ASTM A 48

(1997a) Carbon Structural Stee

(1994a) Gray lron Castings
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM C

ASTM D

AWPA C4

AWPA C2

AWPA P1

AWPA P8

AWPA P9

82

123

153

575

576

641

117

478

1654

Phase 1 Levees

EG-PHL

(1997) Specification for Steel Wre,
Pl ai n, for Concrete Reinforcenment

(1997a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1996) Steel Bars, Carbon, Merchant
Quality, M G ades

(1990b; R 1995) Steel Bars, Carbon,
Hot - Wought, Special Quality

(1997) Specification for Zinc-Coated
(Gl vani zed) Carbon Steel Wre

(1994) Medi um Har d- Drawn Copper Wre

(1995) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(1997) Operating Salt Spray (Fog) Apparatus

(1997) Precast Reinforced Concrete Manhol e
Secti ons

(1992) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
Envi ronnment s

AMERI CAN WOOD- PRESERVERS' ASSCC!I ATI ON ( AWPA)

5

/ P13

(1995) Poles - Preservative Treatnent by
Pressure Processes

(1995) Sawn Crossarns - Preservative
Treatment by Pressure Processes

(1995) Standard for Coal Tar Creosote for
Land and Fresh Water and Marine (Coast al
Wat er Use)

(1997) Standards for Q| -Borne
Preservatives

(1997) Standards for Solvents for O ganic
Preservative Systens

ELECTRONI C | NDUSTRI ES ASSOCI ATI ON ( El A)

ElI A ANSI/EI A/ TI A 232-F

(1997) Interface Between Data Term nal
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Equi prent and Data Circuit-Term nating
Equi pnent Enpl oyi ng Serial Binary Data
I nt er change
| LLUM NATI NG ENG NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)
| ESNA RP- 8 (1983; R 1993) Roadway Lighting
| EWNA RP- 20 (1998) Lighting for Parking Facilities

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C2 (1997) National Electrical Safety Code
| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits
| EEE C136. 13 (1987; R 1997) Metal Brackets for Wod
Pol es
| EEE Std 81 (1983) Guide for Measuring Earth

Resistivity, Gound | npedance, and Earth
Surface Potentials of a Gound System
(Part 1)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250 (1991) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi nmum

NEMA I CS 1 (1993) Industrial Control and Systens

NEMA | CS 2 (1993) Industrial Control and Systens

Controllers, Contactors, and Overl oad
Rel ays Rated Not More Than 2,000 Volts AC
or 750 Volts DC Assenblies

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures

NEVA CS 1 (1996) Sheet-Steel Qutlet Boxes, Device
Boxes, Covers, and Box Supports

NEMVA CS 2 (1986; Errata Aug 1986; R 1991)
Nonnetal lic Qutlet Boxes, Device Boxes,
Covers and Box Supports

NEVA RN 1 (1989) Pol yvinyl-Chloride (PVC) Externally
Coated Gal vani zed Rigid Steel Conduit and
I ntermedi ate Metal Conduit

NEMA TC 6 (1990) PVC and ABS Plastic Uilities Duct
for Underground Installation
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NEMA TC 9 (1990) Fittings for ABS and PVC Pl astic
Utilities Duct for Underground Installation
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

UNDERWRI TERS LABCRATORI ES (UL)

UL 6 (1997) Rigid Metal Conduit

UL 44 (1997; Rev Mar 1999) Rubber-Insul at ed
Wres and Cabl es

UL 98 (1994; Rev thru Jun 1998) Encl osed and
Dead- Front Switches

UL 467 (1993; Rev Aug 1996) Groundi ng and Bondi ng
Equi pnent

UL 486A (1997; Rev thru Dec 1998) Wre Connectors

and Sol dering Lugs for Use with Copper
Conduct or s

UL 486B (1997; Rev Jun 1997) Wre Connections for
Use with Al um num Conductors

UL 506 (1994; Rev thru COct 1997) Specialty
Transforners

UL 514A (1996; R Jul 1998) Metallic Qutlet Boxes

UL 514B (1996; R COct 1998) Fittings for Conduit
and Qutl et Boxes

UL 514C (1996; R Sep 1998) Nonnetallic Qutlet
Boxes, Flush-Device Boxes, and Covers

UL 651 (1995; Rev thru Oct 1998) Schedul e 40 and
80 Rigid PVC Conduit

UL 651A (1995; Rev thru Apr 1998) Type EB and A
Ri gi d PVC Conduit and HDPE Condui t

UL 854 (1996; Rev Apr 1998) Service-Entrance
Cabl es

UL 870 (1995; Rev Jun 1998) Wreways, Auxiliary
Qutters, and Associated Fittings

UL 886 (1994; Rev thru Apr 1999) Qutlet Boxes and
Fittings for Use in Hazardous (O assified)
Locati ons
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UL 1029 (1994; Rev thru Dec 1997)
H gh-Intensity-Di scharge Lanp Ball asts

UL 1449 (1996; Rev thru Cct 1998) Transient
Vol t age Surge Suppressors

UL 1571 (1995; Rev thru Jun 1997) Incandescent
Li ghting Fi xtures

UL 1572 (1995; Rev thru Jun 1997) High Intensity
Di scharge Lighting Fixtures

1.2  SYSTEM DESCRI PTI ON
1.2.1 Li ghti ng System

The lighting systemshall be configured as specified and shown. The system
shal |l include all fixtures, hardware, poles, cables, connectors, adapters
and appurtenances needed to provide a fully functional lighting system

1.2.2 El ectrical Requirenents

The equi pnent shall operate froma voltage source as shown, plus or mnus
10 percent, and 60 Hz, plus or ninus 2 percent.

1.2.3 Interface Between Lighting System and Power Distribution

Conductors shall include all conductors extending fromthe |oad side of the
primary and secondary power panels that serve assessnent |ighting equi pment
and be as indicated.

1.2.4 Nanepl at es

Each nmj or conponent of equi pment shall have a nonferrous netal or engraved
pl astic nanepl ate which shall show, as a m ninmum the nmanufacturer's nane
and address, the catal og or style nunber, the electrical rating in volts,
and the capacity in anperes or watts.

1.2.5 St andard Products

Mat eri al s and equi pnent shall be standard products of manufacturer

regul arly engaged in the manufacture of such products. Itens of equi pnent
shal | essentially duplicate equi pnment that has been in satisfactory use at
| east 2 years prior to bid opening.

1.2.6 Protection of Security Lighting System Conponents

1.2.6.1 Conponents and Conductors
Li ghting system conductors shall be protected from damage. Lighting system
conductors shall be installed in raceways or by neans of direct burial, as
shown. \Where the conductors | eave the underground systens, the conductors

shall be in rigid steel conduit of the indicated size. A NEMA ICS 6, Type 4
encl osure shall house exterior group-located electrical equipnent such as
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time switches, safety switches, and namgnetic contactors. Were only one
pi ece of equipnment is being provided at a | ocation, the equi pment shall be
provided with its own encl osure.

1.3 CORROSI ON PROTECTI ON
1.3.1 Ferrous Metal Materials
1.3.1.1 Har dwar e

Ferrous netal hardware shall be hot-dip galvanized in accordance with ASTM
A 153 and ASTM A 123.

1.3.1.2 Equi pnent

Equi pnent and conponent itens, including but not limted to netal poles and
ferrous netal lum naires not hot-di p gal vani zed or porcel ain enanel
finished, shall be provided with corrosion-resistant finishes which shal

wi t hstand 120 hours of exposure to the salt spray test specified in ASTM B
117 without |oss of paint or release of adhesion of the paint priner coat
to the metal surface in excess of 1/16 inch fromthe test mark. The
scribed test mark and test evaluation shall have a rating of not |ess than
7 in accordance with TABLE 1, (procedure A) of ASTM D 1654. Cut edges or
ot herwi se danaged surfaces of hot-dip gal vani zed sheet steel or mll

gal vani zed sheet steel shall be coated with a zinc rich paint conformng to
t he manufacturer's standard.

1.3.2 Fi ni shi ng
Painting required for surfaces not otherw se specified and finish painting
of items only prined at the factory, shall be as specified in Section 09900
PAI NTI NG, GENERAL.
1.4 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Equi pnent and Materials; GA
Data published by the manufacturer of each itemon the |ist of equipnment
and material, to pernit verification that the item proposed is of the
correct size, properly rated or applied, or is otherwi se suitable for the
application and fully conforns to the requirenments specified.
SD- 04 Dr awi ngs
Li ghting System GA

Detail drawi ngs for the conplete systemand for poles, lighting fixtures,
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bracket arms, cabl e boxes, handhol es, transformers, and controllers. Detai
drawi ngs for precast handhol es and service cabinets for foundations shal

i nclude a design analysis to determne that strength is equivalent to

i ndi cated cast-in-place concrete handhol es and foundati ons.

PART 2 PRODUCTS
2.1 STANDARD PRODUCT

Mat eri al and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening. Itens of the same classification shall be identica
i ncl udi ng equi pnent, assenblies, parts, and conponents.

2.2 BRACKET ARMS
2.2.1 On Alum num Steel, Fiberglass, and Concrete Pol es

Pol es shall be provided with bracket arns of the support-armstyle and of
the Iength indicated on drawi ngs. Bracket arns shall conformto the design
of the pole provided. The bracket arms shall be capabl e of supporting the
equi pnment to be nmounted on it with the nmaxi mum w nd and ice | oading
encountered at the site. Strength of bracket arms shall be in accordance
with | EEE C136.13. Steel brackets shall be gal vani zed. Wod bracket arms
shal | not be used.

2.2.2 Fl oodl i ght Brackets

Fl oodl i ght brackets shall be coordinated with the floodlight support
provi ded.

2.3 CABLE

The Contractor shall provide all wire and cable not indicated as governnent
furni shed equi pnrent. Wre and cabl e conmponents shall be able to withstand
the jobsite environnent for a mnimumof 20 years.

2.3.1 I nsul at ed Cabl e

Cabl e shall be type USE conformng to UL 854, with copper conductors and
type RHWor XHHW i nsul ation conforming to UL 44, and shall include green
ground conductor. Cable shall be provided with insulation of a thickness
not less than that given in TABLE 15.1 of UL 854. Cable shall be rated 600
volts. Parts of the cable system such as splices and term nations shall be
rated not |less than 600 volts. The size and nunber of conductors and the
nunber of cables shall be as indicated. Conductors larger than No. 8 AWG
shal | be stranded.

2.3.2 Bare Copper Conductors
Medi unmt har d- drawn copper conductors shall conformto ASTM B 2 and ASTM B 8.

2.4 CABLE SPLI CES AND CONNECTORS
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Cabl e splices and connectors shall conformto UL 486A. Underground
splices and connectors shall also conformto the requirenents of ANSI C119.1.

2.5 MANHOLES, HANDHCLES, AND PULLBOXES

Manhol es, handhol es, and pul | boxes shall be as indicated. Strength of
manhol es, handhol es, and pul | boxes and their frames and covers shal
conformto the requirenents of IEEE C2. Precast concrete nmanhol es shal
have the required strength established by ASTM C 478. Franes and covers
for manhol es shall be nade of gray cast iron or cast steel. A

machi ne-fini shed seat shall be provided to ensure a natching joint between
franme and cover. Cast iron shall conply with ASTM A 48, O ass 30B

m ni mum Handhol es for | ow voltage cables installed in parking lots,

si dewal ks, and turfed areas shall be from an aggregate consisting of sand
and wi th continuous woven gl ass strands having an overal |l conpressive
strength of at |east 10,000 psi and a flexural strength of at |east 5,000
psi. Pullbox and handhol e covers in parking lots, sidewal ks, and turfed
areas shall be of the same material as the box. Concrete pull boxes shal
consi st of precast reinforced concrete boxes, extensions, bases, and
covers. A sufficient nunmber of tanperproof bolts shall be installed to
hold the cover firmy in place along the entire surface of contact; a too
for the tanperproof bolts shall be furnished.

2.6 CONDUI T, DUCTS AND FI TTI NGS

2.6.1 Conduit, Rigid Stee
Ri gid steel conduit shall conformto ANSI C80.1 and UL 6.

2.6.2 Condui t Coati ngs
Underground netallic conduit and fittings shall be coated with a plastic
resin systemconformng to NEMA RN 1, Type 40. Epoxy systens nay al so be
used.

2.6.3 Conduit Fittings and Qutlets

2.6.3.1 Boxes, Metallic Qutlets
NEMA OS 1 and UL 514A

2.6.3.2 Boxes, Nonnetallic, Qutlet and Fl ush-Device Boxes and Covers
NEMA OS 2 and UL 514C

2.6.3.3 Boxes, Switch (Encl osed), Surface Munted
UL 98.

2.6.3.4 Fittings for Conduit and Qutl et Boxes

UL 514B.
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2.6.3.5 Fittings, PVC, for Use with Rigid PVC Conduit and Tubi ng
UL 514B.
2.6.4 Non- Metal | i ¢ Duct

Non-nmetal lic duct lines and fittings utilized for underground installation
shal |l be suitable for the application. Duct shall be thick-wall, single,
round-bore type. Material of one type shall be used.

Acrylonitrile-butadi ene-styrene (ABS) duct shall conformto NEMA TC 6and
NEMA TC 9. High-density conduit shall conformto UL 651A. Schedul e 40

pol yvi nyl chloride (PVC) shall conformto UL 651. Plastic utility duct and
fittings nmanufactured without a UL |abel or listing shall be provided with

a certification as follows: "The materials are suitable for use with 167
degree F wiring. No reduction of properties in excess of that specified
for materials with a UL label or listing will be experienced if sanples of

the finished product are operated continuously under the normal conditions
t hat produce the highest tenperature in the duct."

2.7 GROUND RODS

Ground rods shall be of copper clad steel conformng to UL 467 not |ess
than 5/8 inch in dianmeter by 10 feet in length of the sectional-type
driven full length into earth

2.8 POLES

Metal and concrete poles shall be the pole manufacturer's standard design
for supporting the number of fixtures indicated. Poles shall be designed
for a wind velocity of 80 nmph at the base of the pole, for a wi nd gust
factor of 1.3, and for the height and drag factors recomended by AASHTO
LTS-3. The effective projected area of |um naires and ot her pol e-nounted
devi ces shall be taken into account in pole design. Poles shall have
groundi ng provisions. The type of pole shaft naterial provided shall not
be m xed on any project. G ounding connection shall be provided near the
bottom of each netal pole and at each concrete pol e anchor base.

Scrat ched, stained, chipped, or dented poles shall not be installed.

2.8.1 St eel Pol es

Steel poles shall be hot-dip gal vanized in accordance with ASTM A 123 and
shall not be painted. Poles shall have tapered tubul ar nenbers, either
round in cross-section or polygonal. Pole shafts shall be one piece.

Pol es shall be wel ded construction with no bolts, rivets, or other neans of
fasteni ng except as specifically approved. Pole narkings shall be
approxinmately 3 to 4 feet above grade and shall include manufacturer, year
of manufacture, top and bottomdi aneters, length, and a | oading tree.
Attachment requirenents shall be provided as indicated, including grounding
provisions. Cinbing facilities are not required. Bases shall be of the
anchor bolt-nounted type.

2.8.2 Concrete Pol es

Concrete poles shall be designed to withstand the | oads specified in | EEE C2
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nmultiplied by the appropriate overload capacity factors. Poles shall be
prestressed and spun. Spun poles shall be manufactured by a centrifuga
spi nning process with concrete punped into a polished round tapered netal
nold. An air entrainnment admi xture shall be used to produce a 6% +/- air
content to the concrete mx. Concrete for spun poles shall have a
conpressive strength of at |east 8,000 psi at 28 days; steel wire shal
have an ultimate tensile strength of at |east 120,000 psi; and reinforcing
bars shall have an ultinate tensile strength of at |east 40,000 psi.
Pre-stressing steel reinforcenment shall be stressed to a naxi mum of 70% of
their ultimate capacity, and shall not be released until a mnimm
conpressive strength of 3,500 psi has been achi eved. Helical reinforcing
shall conformto ASTM A 82 with hot dip gal vani zed coating in accordance
with ASTM A 641, Class 3. After the high speed spinning action is

conpl eted, a spun pole shall be cured by a suitable wet steam process.
Spun pol es shall have a water absorption of not greater than 3 percent to
elimnate cracking and to prevent erosion. Concrete poles shall have
hol | ow shafts. Poles shall have a hard, snooth, nonporous surface that is
resistant to soil acids, road salts, and attacks of water and frost. The
pol e shaft shall be coated with a waterproof breathing menbrane of nethyl
net hacryl ate and once with an anti-graffiti coating. Poles shall not be
installed for at least 15 days after manufacture. Fittings and brackets
that conformto the concrete pole design shall be provided. Poles shal
conformto strength cal cul ations perfornmed by a regi stered professiona
engi neer and submitted in accordance with detail draw ngs portion of

par agr aph SUBM TTALS.

2.8.3 Anchor Bolts
Anchor bolts shall be the pole manufacturer's standard, but not |ess than
necessary to neet the pole wind and ice | oading, herein and other specified
desi gn requirenents.

2.9 ELECTRI CAL ENCLOSURES
The Contractor shall provide netallic enclosures as needed to house the
lighting equipnent. Enclosures shall conformto NEMA ICS 6 and NEMA 250
Encl osures shall be provided with | ockabl e or padl ock handles. Keys for
| ockabl e encl osures shall be delivered to the Contracting Oficer. The
encl osures shall be as specified or as shown on the draw ngs.

2.9.1 Interior Enclosures

Encl osures to house lighting equi pnent in an interior environnment shal
neet the requirenments of a NEMA 12 encl osure as defined in NEMA 250

2.9.2 Exposed-t o- Weat her Encl osures

Encl osures to house |ighting equi pnent in an outdoor environnent shall neet
the requirenents of a NEMA 4 encl osure as defined in NEMA 250

2.10 | LLUM NATI ON
2.10.1 CGeneral Lighting

Lum naires, ballasts, |anps, and control devices required for area
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lighting, including floodlighting shall be in accordance with the details
and descriptions shown on the draw ngs.

11 LAMPS AND BALLASTS, HI GH I NTENSI TY DI SCHARGE (H D) SOURCES
11,1 H gh- Pressure Sodi um

Lanps shall conformto ANSI C78.1350 and ANSI C78.1355. Ballasts shall
conformto ANSI C82.4, or UL 1029. High-pressure sodiumlanps shall be
cl ear.

.12 LUM NAI RE COVPONENTS

Lum naire conponents shall conformto the follow ng: attachnents, ANSI
C136. 3; voltage classification, ANSI C136.2; field identification marking,
ANSI C136.15; interchangeability, ANSI C136.6 and ANSI Cl136.9; and sockets,
ANSI C136. 11.

.13 LI GHTI NG CONTROL EQUI PMENT
.13.1 Phot o- Cont rol Devi ces

Phot o-control devices shall conformto ANSI C136.10. Each photo-control
el ement shall be a repl aceabl e, weatherproof, plug-in or twist-Iock
assenbly adj ustabl e operati on range of approxinately 0.5 to 5.0

f oot - candl es.

.13.2 Ti mer Control Switches

Astronomc dial type arranged to turn "ON' at sunset, and turn "OFF" at a
pre-determned tinme between 2200 hours and 2300 hours hours, autonatically
changi ng the settings each day in accordance with seasonal changes of
sunset and sunrise shall be provided. A switch rated 300 volts, having
automatically wound spring mechanismto maintain accurate tinme for a

m ni mum of 7 hours following a power failure shall be provided. A tine
switch with a nanual on-off bypass switch shall be provided. Housing for
the tine switch shall be a surface nounted, NEMA 4 (outdoor) enclosure
conformng to NEMA | CS 6.

.13.3 Manual Control Swi tches

Manual control switches shall conformto UL 98. The switches shall be the
heavy-duty type and shall be suitable for operation on a 120 volt, 60 Hz
system The nunber of poles and anpere rating shall be as indicated.

Swi tch construction shall be such that a screwdriver will be required to
open the switch door when the switch is on. The selector switch shall have
a mnimmof three positions: ON, OFF, and AUTOVATIC. The autonmatic

sel ection shall be used when photoelectric or tiner control is desired.

The selector switch shall interface with the |ighting system nagnetic
contactor and control its activity.

.13.4 Magneti ¢ Cont act or

Magnetic contactors shall be mechanically held, electrically operated, and
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shall conformto NEMA ICS 1 and NEMA ICS 2. The contactor shall be
suitable for 120 volts, single phase, 60 Hz. Coil voltage shall be 120
volts. Maximum continuous anpere rating and nunber of poles shall be as

i ndi cated on drawi ngs. Enclosures for contactors nounted i ndoors shall be
NEMA I CS 6, Type 1. Each contactor shall be provided with a spare,
normal |y open auxiliary contact. Terminal |ugs shall be coordinated with
the wire size

.14 PHOTOVETRI C DI STRI BUTI ON CLASSI FI CATI ON

Phot oretrics shall conformto | ESNA RP-8.

.15 LUM NAI RES, FLOCDLI GHTI NG

.15.1 H D and | ncandescent

H D lighting fixtures shall conformto UL 1572. |Incandescent |ighting
fixtures shall conformto UL 1571

.16 FI XTURES

Special fixtures shall be as indicated on the drawings. |Illustrations and
descriptions shown on these sheets or on the drawi ngs are indicative of the
general type desired and are not intended to restrict selection to fixtures
of any particular manufacturer. Fixtures of simlar design, equivalent
light distribution and brightness characteristics, equal finish and quality
wi || be acceptabl e as approved

.16.1 Accessori es

Accessories such as straps, mounting plates, nipples, or brackets shall be
provi ded for proper installation

.16.2 I n-Li ne Fuse

An in-line fuse shall be provided for each fixture, and shall consist of a
fuse and a UL approved wat er proof fuse hol der rated at 30 anperes, 600
volts, with insulated boots. Fuse rating shall be 600 volts.

PART 3 EXECUTI ON

3.

1 GENERAL

The Contractor shall install all system conmponents, including government
furni shed equi pnment, and appurtenances in accordance with the
manufacturer's instructions, |EEE C2, and contract docunents, and shal
furni sh necessary hardware, fixtures, cables, wire, connectors,

i nterconnections, services, and adjustnents required for a conplete and
oper abl e system

1.1 Current Site Conditions

The Contractor shall verify that site conditions are in agreenent with the
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desi gn package. The Contractor shall report all changes to the site or
conditions that will affect perfornmance of the systemto the Governnent.
The Contractor shall not take any corrective action without witten
perm ssion fromthe Governnent.

3.1.2 Exi sting Equi pment

The Contractor shall connect to and utilize existing |ighting equipnent and
devi ces as shown. Lighting equipnent that is usable in their origina
configuration without nodification nmay be reused with Governnent approval.
The Contractor shall performa field survey, including testing and

i nspection of existing |ighting equipnment and control |ines intended to be
i ncorporated into the lighting system and furnish a report to the
Government. For those itens considered nonfunctioning, specification
sheets, or witten functional requirenents to support the findings and the
estimated cost to correct the deficiency shall be provided with the report.
As part of the report, the Contractor shall include the schedul ed need
date for connection to all existing equipnent. The Contractor shall make
witten requests and obtain approval prior to disconnecting any control

I ines and equi pnent, and creating equi pnent downtime. Such work shal
proceed only after receiving Governnent approval of these requests. |f any
device fails after the Contractor has comrenced work on that device, the
Contractor shall diagnose the failure and perform any necessary corrections
to the equi pment. The Governnment is responsible for nmaintenance and repair
of Governnent equi pment. The Contractor shall be held responsible for
repair costs due to Contractor negligence or abuse of Governnent equi pnent.

3.2 ENCLOSURE PENETRATI ONS

Encl osure penetrations shall be fromthe bottom unl ess the system design
requires penetrations fromother directions. Penetrations of interior

encl osures involving transitions of conduit frominterior to exterior, and
penetrations on exterior enclosures shall be sealed with rubber silicone
seal ant to preclude the entry of water. The conduit riser shall termnate
in a hot-dipped gal vani zed netal cable term nator. The term nator shall be
filled with an approved seal ant as recommended by the cabl e manufacturer
and in such a manner that the cable is not damaged.

3.3 PREVENTI ON OF CORRCS| ON
3.3.1 Al um num

Al umi num shall not be used in contact with earth or concrete, and where
connected to dissimlar nmetal, shall be protected by approved fittings and
treat nent.

3.3.2 Steel Conduits

Steel conduits shall not be installed within concrete slabs-on-grade.

Steel conduits installed underground or under sl abs-on-grade, or
penetrating sl abs-on-grade, shall be field wapped with 0.010 inch thick
pi pe-wrapping plastic tape applied with a 50 percent overlap, or shall have
a factory-applied plastic resin, epoxy coating. Zinc coating may be
omtted fromsteel conduit which has a factory-applied epoxy coating.
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3.4 CABLE | NSTALLATI ON

Cable and all parts of the cable system such as splices and term nations
shall be rated not |ess than 600 volts. The size and nunber of conductors
and the nunber of cables shall be as indicated. Conductors |arger than No.

8 AWG shall be stranded. Each circuit shall be identified by neans of
fiber or nonferrous netal tags, or approved equal, in each handhol e and
junction box, and at each term nal

3.4.1 Splices

Splices bel ow grade shall be made with nonpressure-filled resin systens
using transparent, interlocking, self-venting, longitudinally split plastic
nol ds. Splices above grade shall be nmade with seal ed insul ated pressure
connectors and shall provide insulation and jacket equal to that of the
cable. In order to prevent noisture fromentering the splice, jackets
shal |l be cut back to expose the required | ength of insulation between the
jacket and the tapered end of the insulation

3.4.2 Installation in Duct Lines

Ground and neutral conductors shall be installed in duct with the
associ at ed phase conductors. Cable splices shall be made in handhol es only.

3.4.3 Direct Buria

M ni mum cover fromtop of cable to finished grade shall be 30 inches for
direct buried cable, but not less than the depth of the frost |ine.

3.4.3.1 Trenchi ng

Trenches shall be excavated to the depths required to provide the m ni num
cabl e cover. The bottom of the trench shall be snmooth and free of stones
and sharp objects. Were the bottomof the trench consists of nateria
other than sand or earth, an additional 3 inch |ayer shall be renpoved and
replaced by a 3 inch layer of sand or stone-free earth conpacted to the
approxi nate density of the surrounding firmsoil. The cables shall be
unreeled in place along the side of or in the trench and carefully placed
on the sand or earth bottom Pulling cables into a direct-burial trench
froma fixed reel position will not be permtted. Were cables cross, a
separation of at least 3 inches shall be provided, unless the cables are
protected by nonnetallic conduit sleeves at the crossing. The radius of
bends in cables shall be not |less than 12 times the dianeter of the cable.
Cabl es shall not be left under |ongitudinal tension. The first |ayer of
backfill shall be 6 inches thick and shall consist of sand or stone-free
earth. One-inch untreated planks, not |less than 8 inches in width, or
approved equal protection, shall be placed end to end al ong the cable run
approximately 3 inches above the cable. A 5 ml, brightly colored
plastic tape not less than 3 inchesin width and suitably inscribed at not
nore than 10 feet on centers, or other approved dig-in warning indication
shal | be placed approximately 12 inches bel ow finished grade |evels of
trenches. Selected backfill of sand or stone-free earth shall be provided
to a mninumdepth of 3 inches above cabl es.
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3.4.3.2 Requirements for Installation in Duct

Where indicated on drawi ng, cable shall be installed in duct Iines. G ound
and neutral conductors shall be installed in duct with the associ ated phase
conductors. The segnents of direct-burial cable that cross under new
railroad tracks, roads, or paving exceeding 5 feet in width, shall be
installed in plastic, or rubber duct encased in concrete in accordance with
paragraph DUCT LINES. Pulling of cable into conduit froma fixed ree
position will be permitted. At interfaces with direct-burial cable, the
direct-burial cable shall be centered in the entrance to the duct, using an
approved wat er proof, nonhardening nmastic conpound to facilitate the
centering.

3.5 CONNECTI ONS TO BUI LDI NGS

Cabl es shall be extended into the various buildings as indicated and shal
be properly connected to the indicated equipnent. Enpty conduits to the
i ndi cated equi pnrent froma point 5 feet outside the building wall and 2
feet bel ow finished grade are specified in Section 16415 ELECTRI CAL WORK
I NTERIOR. After installation of cables, conduits shall be sealed to
prevent noisture or gases fromentering the building.

3.6 POLE | NSTALLATI ON

Pol e I engths shall provide a |luninaire nounting height as indicated on the
drawi ngs. Electrical cabling shall be provided to the |light pole as
specified in Section 2.3. The nount interfaces shall have ac power
connected, and the pole wiring harness shall be connected to the luninaire.
Pole installation shall conformto the manufacturer's recomendations, NFPA
70, and |EEE C2. Poles shall be set straight and pl unb.

3.6.1 Pol e Brackets

Brackets shall be installed as specified by the manufacturer and as shown
on drawi ngs. Munting hardware shall be sized appropriately to secure the
nmount, lumnaire, and housing with wind and ice |oading nornmally
encountered at the site. Pole brackets for floodlights shall have the
nunber of tenons indicated, arranged to provide the indicated spread

bet ween each tenon. Were indicated on draw ngs, adjustable heads shall be
installed on the brackets to position the lum naires. Identical brackets
shall be used with one type of lum naire.

3.6.2 Concr et e Foundati ons
Concrete foundations shall have anchor bolts accurately set in the
foundation using a tenplate supplied by the pole nmanufacturer. Once the
concrete has cured, the pole shall be set on the foundation, |eveled on the
foundation bolts, and secured with the hol ding nuts. Concrete shall be 3000
psi at 28 days.

3.6.3 Steel and Concrete Pole Installation

Pol es shall be nobunted on cast-in-place foundations. Conduit el bows shal
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be provided for cable entrances into pole interiors.

3.6.3.1 Cast - I n- Pl ace Foundati ons
Concrete foundations, sized as indicated, shall have anchor bolts
accurately set in foundations using tenplates supplied by the pole
manuf acturer. Concrete work is specified in SECTION 03300: CAST-I N PLACE
STRUCTURAL CONCRETE. After the concrete has cured, pole anchor bases shal
be set on foundations and | evel ed by shinm ng between anchor bases and
foundati ons or by setting anchor bases on |eveling nuts and grouting.
Pol es shall be set plunmb. Anchor bolts shall be the manufactures standard,

and not | ess than necessary to neet the pole w nd | oadi ng and ot her
speci fied design requirenents.

3.7 LI GHTI NG

3.7.1 Lanps
Lanps of the proper type, wattage, and voltage rating shall be delivered to
the project in the original containers and installed in the fixtures just
bef ore compl etion of the project.

3.7.2 Fi xture Installation
Standard fixtures shall be installed as detailed on the draw ngs.
Illustrations shown on these sheets or on the drawi ngs are indicative of
t he general type desired and are not intended to restrict selection of
fixtures to any particular manufacturer. Fixtures of simlar design
equi val ent light-distribution and brightness characteristics, and equa
finish and quality will be acceptable as approved.

3.7. 2.1 Accessori es

Accessories such as straps, mounting plates, nipples, or brackets shall be
installed as required for proper installation

3.7.2.2 I n-Li ne Fuses
An in-line fuse shall be provided for each fixture.

3.8 LI GHTI NG CONTROL SYSTEM

3.8.1 Phot o- Cont r ol
Lighting lum naires shall be controlled by a single photo-control elenent.
3.8.2 Time Control Switches

Swi tches shall be installed with not | ess than four 1/4 inch bolts. The
use of sheet netal screws will not be all owed.

3.8.3 Manual and Safety Swi tches
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Term nal lugs shall be coordinated with the wire size. Switches shall be
securely fastened to the supporting structure or wall using not less than
four 1/4 inch bolts. The use of sheet netal screws will not be all owed.

3.8.4 Magneti ¢ Contactors

Term nal lugs shall be coordinated with the wire size. Switches shall be
securely fastened to the supporting structure or wall using not |ess than
four 1/4 inch bolts. The use of sheet netal screws will not be all owed.

3.9 GROUNDI NG

Groundi ng shall be in conformance with NFPA 70, the contract draw ngs, and
the followi ng. G ounding conductors shall be soft-drawn, stranded copper
G ound rods shall be driven into the earth so that after the installation
is conplete, the top of the ground rod will be approximately 1 foot bel ow
fini shed grade, except in handhol es.

3.9.1 Ground Rods and Pol e Butt El ectrodes

The resistance to ground shall be nmeasured using the fall-of-potential

nmet hod described in EEE Std 81. The maxi num resi stance of a driven ground
rod shall not exceed 25 ohns under normally dry conditions. Wenever the
required ground resistance is not net, additional electrodes shall be
provi ded, to achieve the specified ground resistance. The additiona

el ectrodes shall be up to three, 10-feet long rods spaced a m ni num of 10
feet apart driven perpendicular to grade. 1In high ground resistance, UL
listed chemically charged ground rods may be used. |If the resultant

resi stance exceeds 25 ohns neasured not |ess than 48 hours after rainfall
the Contracting Oficer shall be notified i nmediately. Connections bel ow
grade shall be fusion welded. Connections above grade shall be fusion
wel ded or shall use UL 467 approved connectors.

3.9.2 Itens to be G ounded

Ground conductors, netallic conduits, junction boxes, and
noncurrent-carrying netallic parts of equipnment shall be grounded.
Connecti ons above grade shall be nade with sol derl ess connectors, and those
bel ow grade shall be nmade by a fusion-wel ding process.

3.9.3 Li ghting Pol e
One ground rod shall be provided at each pole. Bases of netal or concrete
lighting poles shall be connected to ground rods by neans of No. 8 AWG bare
copper wire. Lighting fixture brackets on wood and concrete poles shall be
grounded to a No. 6 AWG bare copper groundi ng conductor connected to the
ground rod.

3.10 TESTS

3.10.1 Qperating Test

After the installation is conpleted and at such tine as the Contracting
Oficer may direct, the Contractor shall conduct an operating test for
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approval. The equi pnent shall be denobnstrated to operate in accordance
with the requirenents specified. The test shall be perforned in the
presence of the Contracting Oficer. The Contractor shall furnish

i nstrunments and personnel required for the test, and the Governnment wil|l
furni sh the necessary electric power.

3.10.2 Ground Resi stance Measurenents

The resistance to ground shall be neasured by the fall-of-potential nethod
described in | EEE Std 81.

The contractor shall maintain a separate set of draw ngs, elenentary

di agrams and wiring diagrans of the lighting to be used for "as-built"
drawi ngs. This set shall be accurately kept up to date by the Contractor
with all changes and additions to the lighting system 1In addition to
bei ng compl ete and accurate, this set of drawi ngs shall be kept neat and
shall not be used for installation purposes. Upon conpletion of the

as-built drawi ngs, a representative of the Governnment will reviewthe
as-built work with the Contractor. |If the as-built work is not conplete,
the Contractor will be so advised and shall conplete the work as required.

-- End of Section --
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SECTI ON 16600

ELECTRI C DRYERS
04/ 01

PART 1 GENERAL

1

1  CGENERAL
Applicable provisions of Division 1 shall govern work in this section
The Contractor shall furnish and install all electric hand dryers as shown

on the drawings. Units as nmanufactured by World Dryer Corporation, or
approved equal, shall be used.

PART 2 PRODUCTS

2.

1  CGENERAL
Hand dryers shall be Mdel "A"

Cover of dryer shall consist of a one-piece gray iron casting fitted with
i sol at ed pushbutton, revol ving nozzle and recessed instruction plate.

Al'l exposed portions of iron casting shall be finished with acid resisting
porcel ain enanel; color as selected by Contracting O ficer

Cover shall be fastened by two recessed allen head specially constructed
tanper-resistant bolts to al um num base which in turn shall be fastened to
the wall by four conceal ed 1/4" nounting bolts.

The cover shall be equipped with an air inlet opening on the bottom side of
the casting covered with an expanded netal grille having vanes with a

m ni mum depth of 1/4" and a nmaxi num spaci ng bet ween vanes of 1/4". The
cover shall also be equipped with an air outlet opening on the front side
of the casting covered with a netal grille having vanes with a m ni num
depth of 5/8" and a spaci ng between vanes of 1/4".

Al netal parts other than castings are to be plated with either cadm um
(mn. thickness .003") or with brightly polished chrone (nin. copper
.0003", mn. nickel .0005", mn. conbined copper and nickel .001", mn.
chrone .0001").

The notor shall be of universal type, 1/10 HP, 7500 RPM at rated |l oad, with
resilient nounting and seal ed, |ubricated ball bearings.

The notor shall be protected by a fuse.
A dynam cal |y bal anced fan shall be mounted directly on the notor shaft.

The fan and nmotor unit shall be insulated from bal ance of dryer with rubber
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resilient nounting, the rubber being stressed in shear to elimnate
transm ssion of sound to the wall. The fan shall be a double inlet
centrifugal type and shall deliver a mninumof 152 CFM at the di scharge
end of the nozzle.

The heating el enent shall be protected by an automatically resetting
circuit breaker nounted directly on the heating elenent frane within the
convol utions of the coil which shall open whenever the airflowis cut off
and which shall close automatically as soon as the airflow is resuned.

The tiner shall be designed to operate the hand dryer for a period of 30
seconds after actuation by the pushbutton

The entire hand dryer shall be listed under re-exam nation service of
Underwriter's Laboratories, Inc.

PART 3 EXECUTI ON - NOT USED

-- End of Section --
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