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QUESTIONS AND ANSWERS
CANTONMENT FENCING
FT. GREELY, ALASKA
DACAB85-03-B-0003

1. Q: Specifications call out for top rail only at termination points of fence. Prints show it all the way along
fence, what is required?

A: Atoprail isrequired along the entirelength of the fence. The spec will be modified.
2. Q: Specifications do not mention bottom rail, although prints show one. Is this required?
A: Thereisnobottom rail on thefence. The drawingswill be edited.

3. Q: A tension wireis called out for the top and bottom in the specifications. However, the prints only show a
top tension wire. What isrequired?

A: Tension wireisrequired for thetop and the bottom of the fence. Drawingswill be changed.

4. Q: Istherail (bottom & top) 2 7/8inches O/D along the entire fence?

A: Therail will bethe entirelength at the top of the fence and it will be 17/8" O/D. A bottom rail isnot
required.

5. Q: Istherail (bottom & top) 2 7/8 inches O/D along the entire fence?

A: Therail will bethe entirelength at the top of the fence and it will be 17/8" O/D. A bottom rail is not
required.

6. Q: As per the specifications on the project plansDenali Fenceworks can install grounding rods as
indicated; however we feel it necessary to point out that this type of design does not usually result in
impedence/resistance due to the particular ground conditions existing at the job site. For thisreason, we

could not guarantee success of the grounding rods. It isour recommendation that the grounding
Specification be removed from the plans.

A: Grounding requirementswill not be removed from specifications. The specifications will be
clarified to specifiy a grounding requirement of 25 onmsor up to three (3) additional 20' ground rods.

7.Q: Thefenceline areaneedsto be completely clear to adistance of 10 feet; there can be no stumps, etc.
left from the hydroaxing or clearing operations. Thisis so the fence wire can be dressed on the ground.

A: Thecleared area (30 feet to the inside and 22 feet to the outside of the fence) will be cleared of trees
and brush flush with existing grade. The cleared material will be chipped and spread on site. There
will be no protruding stumps. The fence line will be grubbed and organics removed to a depth up to 18
inches and dozer width (12 feet) on each side.

8.Q: RE: 2" clearance under the fencing as mentioned in the specifications. When the dirtwork is done at

thejob siteit must be donein away to create aslow, tapered changein gradeif the 2" clearanceisto be
consistently achieved.

A: Thefenceline will berelatively smooth after the grubbing is completed. Any areaswherethe fence

isnot within the 1" (+/- 2" as specified in the specifications) can befilled with dirt from the grubbed
area and brought within tolerance.
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9. Q: Drawings and Specifications specified framework for fence will be schedule 40 pipe or rolled formed.
Conduits S$40 fence framework is accepted by almost all federal contracting agencies. Will this product be
acceptable?

A: Yes

10. Q: The written specifications state terminal posts will be no farther than 500 feet apart and the drawings
indicate no more than 250 feet apart. Which one rules?

A: Thedrawingiscorrect. The spec will be edited.

11. Q: Fence detail (page C-010) showsa2 7/8" O.D. bracerail. Usually top, bottom and brace railsare 1 5/8
O.D. that isalarge brace rail, is thisright?

A: Thetop and bracerailswill be 17/8". Thereisno bottom rail.

12. Q: Page C-012 showsties on bottom rail 12” on center and top rail 24” on center. Normally, rails are tied
24" on center; isthis how we should seeit?

A: Thebottom rail isnot required. The bottom will be tension wire only.

13. Q: Please advise of the bid guarantee % for the solicitation. Solicitation does not state percentage. Please
advise.

A: Biddersareto supply aletter of commitment from a good and sufficient surety. The obligation of
thesurety shall expressthe surety’s willingness to provide the required bonding. FAR 52.228-1 -- Bid
Guarantee has been amended as follows: Bid Guarantee (Sep 1996) (a) Failureto furnish a bid
guaranteein the proper form and amount, by the time set for opening of bids, may be causefor
rejection of the bid. (b) The bidder shall furnish a bid guaranteein the form of a firm commitment,
e.g., bid bond supported by good and sufficient surety or sureties acceptable to the Government, postal
money order, certified check, cashier's check, irrevocableletter of credit, or, under Treasury
Department regulations, certain bonds or notes of the United States. The Contracting Officer will
return bid guarantees, other than bid bonds-- (1) To unsuccessful bidders as soon as practicable after
the opening of bids; and (2) To the successful bidder upon execution of contractual documents and
bonds (including any necessary coinsurance or reinsurance agreements), asrequired by the bid as
accepted. (c) The amount of the bid guarantee shall be a letter of commitment for a good and sufficient
surety for 100 percent of the bid price.

14. Q: SF 1442: The minimum bid acceptance period is 60 days from date of bid or 21 June 2003?

A: A: Theminimum bid acceptance period is 60 days from date of bid opening.

15. Q: What will govern NTP date?

A: Thenoticeto proceed will be forwarded by certified mail with return receipt requested. The date
the successful bidder or agent sign the certified mail return receipt will be the effective date of receipt
of the notice to proceed under the contract.

16. Q: Bid Schedule: Is the potential 120 days to award Option Item 0003 correct?

A: Correct
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17. Q: TS01015-1.4: Will the Government have 30 days to review the SSAPP?

A: Yes

18. Q: TS01015-1.13: Will the Government have 30 days to review the NPDES permits?
A: Yes

19. Q: TS01272-1.3: Doestheterm “complete” require the submission and Government approval of all
project close-out documents prior to release of payment for CLIN 0001 and CLIN 0003?

A: Yes

20. Q: TS-1355-1.7.2: Are Recycling, Pesticide, Historical, Archeological Biological, and Wetlands
environmental plans required for this project?

A: If Applicable Yes

21. Q: TS 01355-3.15: What does “all” phases of environmental protection and control include?
A: In accordance with environmental requirements.

22. Q: TS 01355-3.3.3: Does the project work area contain areas classified as Wetlands?

A: None known at thistime.

23. Q: TS01355-3.15: What does “all” phases of environmental protection and control include?
A: In accordance with environmental requirements.

24. Q: TS 01330-3.2 indicates the inclusion of Government prepared EF 4288. Where is this document
located?

A: At the end of Section 01330.

25. Q: TS 01451-3.2: Will the Government have 30 daysto review the QC Plan?

A: Yes

26. Q: TS02821: What type of barbed wireisto be provided?

A: Barbed wireis specified in Spec Section 02821, paragraph 2.6 Accessories.

27. Q: TS 02821-2.8: Does the Government prefer a specific brand of card reader?

A: Yes, aMaxiprox reader (AGS-3000 heavy duty industrial opener) has been used successfully in the
past at Ft. Greely.

28. Q: TS 02821-2-8: Is there a specific system for Fire Department override?
A: No. Thefiredepartment just needs aremote control override.

29. Q: TS 02821-3.10: Isthe fence system to be “grounded” in addition to ancillary electrical systemsfor
lighting and gate systems?



Amendment 0002

A: No. Theentirefence does not require grounding.

30. Q: TS 02921-3.4: What is the total area of surface erosion control mat required or where are the surface
erosion control mats required?

A: Erosion control matsarenot required. Spec will be edited.
31. Q: TS02921-3.7.3: What isthe total lawn area or where are the lawn areas?

A: Theonly area that will be seeded isthe front gate area. It will be seeded within 600 feet in all
directions.

32. Q: TS06100-1.2: Isthe 30-day review period for GA submittalsto correct?
A: Yes

33. Q: TS06200-1.2: What does “RE” pertain to regarding submittal review?
A: Resident Engineer.

34. Q: TS07410-1.4: isthe 30-day review period for GA submittalsto correct?
A: Yes

35. Q: TS07410-1.5.2: Isthe requirement for MFG Technical Rep. Correct?
A: Yes.

36. Q: TS 16370-1.3: Isthe 30-day review period for GA submittals to correct?
A: Yes

37. Q: TS 16370-3.1.4: Are PCB contaminated transformers located in the contract work area?
A: None known at thistime.

38. Q: TS 16375-1.3: Isthe 30-day review period for GA submittals to correct?
A: Yes

39. Q: TS 16375-3.11.2: Is the requirement for a Field Engineer correct?

A: Yes

40. Q: DWG C-013: What isthe power tap source for Gate #2?

A: Gate2hasnolightsand isnon-motorized. It does not need a power source.
41. Q: DWG C-013: What are the features for Gate #47? Lights?

A: N/A —itisal14-foot cantilever gate. Nolights. Non-motorized.

42. Q: DWG C-013: What is size of the areato be illuminated at each gate?

A: Fivefeet either side of the gates and the width of the gate (approximately 140 squar e feet).
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43. Q: DWG C-013: What type of light poleisrequired?

A: Light polesare detailed in the specifications (Section 16415).
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SECTI ON 00700a

General Wage Deci si on AK020001
(Dated (03/01/2002)

Modi fi cati on Record:

DACA85- 03- B- 0003

No. Publ i cati on Date
0 03/ 01/ 2002
1 03/ 08/ 2002
2 03/ 22/ 2002
3 03/ 29/ 2002
4 04/ 05/ 2002
5 04/ 12/ 2002
6 05/ 03/ 2002
7 05/ 10/ 2002
8 05/ 17/ 2002
9 06/ 07/ 2002
10 06/ 21/ 2002
11 07/ 05/ 2002
12 07/ 12/ 2002
13 07/ 19/ 2002
14 08/ 09/ 2002
15 08/ 30/ 2002
16 09/ 06/ 2002
17 09/ 13/ 2002
18 12/ 20/ 2002
19 01/ 03/ 2003
20 01/17/ 2003
21 02/ 07/ 2003
22 03/ 07/ 2003
23 03/ 14/ 2003
24 03/ 28/ 2003 .. AM#2

General Wage Deci si on AK020006

(Dated (03/01/2002)

Modi fi cati on Record:

No. Publ i cati on Date
0 03/ 01/ 2002
1 03/ 22/ 2002
2 03/ 29/ 2002
3 05/ 03/ 2002
4 06/ 07/ 2002
5 06/ 21/ 2002
6 07/ 05/ 2002
7 07/ 12/ 2002
8 07/ 19/ 2002
9 08/ 09/ 2002
10 08/ 30/ 2002
11 09/ 06/ 2002
12 12/ 20/ 2002
13 01/ 03/ 2003

02/ 07/ 2003



BRS Docunent Vi ewer
Gener al Deci sion Nunber AK020001

General Decision Number AK020001

Super seded General Decision No. AK010001

State: Al aska Construction Type:

BUI LDl NG

HEAVY

County(ies):

STATEW DE

BUI LDI NG AND HEAVY CONSTRUCTI ON PRQJECTS (does not include
residential construction consisting of single fam |y hones
and apartnents up to and including 4 stories)

Modi fi cati on Number Publication Date

0 03/ 01/ 2002
1 03/ 08/ 2002
2 03/ 22/ 2002
3 03/ 29/ 2002
4 04/ 05/ 2002
5 04/ 12/ 2002
6 05/ 03/ 2002
7 05/ 10/ 2002
8 05/ 17/ 2002
9 06/ 07/ 2002
10 06/ 21/ 2002
11 07/ 05/ 2002
12 07/ 12/ 2002
13 07/ 19/ 2002
14 08/ 09/ 2002
15 08/ 30/ 2002
16 09/ 06/ 2002
17 09/ 13/ 2002
18 12/ 20/ 2002
19 01/ 03/ 2003
20 01/ 17/ 2003
21 02/ 07/2003
22 03/07/2003
23 03/ 14/ 2003
24 03/ 28/ 2003
COUNTY(i es) :
STATEW DE
ASBEOQ097A 04/ 01/ 2002
Rat es Fringes
ASBESTOS WORKERS/ | NSULATORS (i ncl udes
application of all insulating naterials

protective coverings, coatings and
finishings to all types of nechanica
syst ens) 28.31 6. 24
ASBE0097B 04/01/ 2002
Rat es Fringes
HAZARDOUS MATERI AL HANDLER (i ncl udes
preparation, wetting, stripping, remova
scrappi ng, vacum ng, baggi ng, and di sposing
of all insulation materials, whether they



contain asbestos or not, from nechanica

syst ens) 24. 30 8.11
BO LO502A 10/ 01/ 2002
Rat es Fringes
BO LERMAKERS 34.35 13.55
BRAKOOO1A 07/01/2002
Rat es Fringes
BRI CKLAYERS, BLOCKLAYERS,
STONEMASON, MARBLE MASON,
TI LE SETTER & TERRAZZO WORKER 28.91 11. 80
TI LE & TERRAZZO FI NI SHERS 23. 48 11. 80
CARP1243A 07/01/ 2002
Rat es Fringes

NORTH OF THE 63RD PARALLEL
CARPENTERS/ LATHER/ DRYWAL L

APPLI CATOR 30. 80 11. 60
DEVWALT OR SIM LAR TYPE SAW

OPERATORS; SAW FI LERS; NAI L-

I NG MACHI NE OPERATORS; POWER-

ACTUATED TOOL OPERATOR;, MAR-

LI TE AND ACOUSTI CAL APPLI CATOR

FLOOR WORKERS; FIRE OR FLOOD

REPAI R WORK 31. 37 11. 60
M LLWRI CHTS 31.75 11. 60
CARP1281A 07/01/2002
Rat es Fringes
SOUTH OF 63RD PARALLEL
CARPENTERS & DRYWALLERS 28.10 12. 20
ACOUSTI CAL APPLI CATOR AND
LATHERS 28.10 12. 20
M LLWRI CHTS 28. 80 12. 20
CARP2520A 08/ 01/ 2002
Rat es Fringes
Dl VERS:
WORKI NG 61.94 12. 20
STAND- BY 30. 97 12. 20
TENDER 29.97 12. 20
Pl LEDRI VERS
WELDER 28. 40 12. 20
CARPENTER 27.80 12. 20
SHEET PI LE STABBER 27.64 12. 20
Pl LEDRI VER; SKI FF OPERATOR
AND RI GGER 26. 64 12. 20
ELEC1547A 11/04/ 2002
Rat es Fringes
ELECTRI Cl ANS; TECHNI Cl ANS 31.42 3%+r11. 35
CABLE SPLI CERS 33.17 3%+r11. 35
ELEC1547B 01/01/2003
Rat es Fringes

LI NEMEN; EQUI PMENT OPERATORS;



TECHNI Cl AN 34.10 3%+r14. 05

CABLE SPLI CER 32.10 3%+r14. 05
POVNDERMAN 35. 85 3%r14. 05
TREE TRI MVER 22.90 3%+14. 05

ELEVOO19A 04/ 10/ 2002
Rat es Fringes

ELEVATOR MECHANI CS 34.925 7. 455+a
FOOTNOTE: a. Enployer contributes 8% of the basic hourly rate

for over 5 year's service and 6% of the basic

hourly rate for 6 nonths to 5 years' of service

as vacation paid credit. Seven paid holidays:

New Year's Day; Menorial Day; |ndependence Day;

Labor Day, Thanksgiving Day; Friday after

Thanksgi vi ng and Chri st mas Day

ENG 0302L 07/01/ 2002

Rat es Fringes
POAER EQUI PMENT OPERATORS:
GROUP 1 31.71 10.01
GROUP 1A 33.25 10.01
GROUP 2 31. 04 10.01
GROUP 3 30.41 10.01
GROUP 4 24.99 10.01

POAER EQUI PMENT OPERATOR CLASSI FI CATI ONS

GROUP 1: Asphalt Roller; Back Filler; Barrier Machine (Zipper);
Bat ch Pl ant Operator: Batch and M xer over 200 yds.; Beltcrete
wi th power pack and sinilar conveyors; Bendi ng Machi ne; Boat
Coxwai ns; Bul |l dozers; Cabl eways, Highlines and Cabl ecars;

Cl eani ng Machi ne; Coating Machine; Concrete Hydro Bl aster;
Cranes-45 tons and under or 150 foot boom and under (i ncl uding
jib and attachnents): (a) Shovels, Backhoes, Draglines,

Cl anshells; Gradalls-3 yards and under; (b) Hydralifts or
Transporters, all track or truck type,(c) Derricks; Crushers;
Deck W nches-Doubl e Druny Ditching or Trenching Machine (16 inch
or over); Drilling Machi nes, core, cable, rotary and exploration;
Fi ni shing Machi ne Operator, concrete paving, Laser Screed,

si dewal k, curb and gutter machi ne; Helicopters; Hover Craft, Flex
Craft, Loadnmaster, Air Cushion, Al Terrain Vehicle, Rollagon,
Bar gecabl e, Nodwell Sno Cat; Hydro Ax: Feller Buncher and
simlar; Loaders: Forklifts with power boom and sw ng attachnent,
Overhead and front end, 2 1/2 yards through 5 yards, Loaders with
forks or pipe clanps, Loaders, elevating belt type, Euclid and
simlar types; Mechanics, Bodynman; M cro Tunneling Machi ne;

M xers: Mobile type w hoi st conbination; Mtor Patrol Grader;
Mucki ng Machi nes: Ml e, Tunnel Drill, Horizontal/Directional

Drill Operator, and/or Shield; Operator on Dredges; Piledriver
Engi neers, L. B. Foster, Puller or simlar Paving Breaker; Power
Pl ant, Turbine Operator, 200 k.w. and over (power plants or

conbi nati on of power units over 300 k.w.); Sauernan-Bagl ey;
Scrapers-through 40 yards; Service O ler/Service Engi neer;

Si deboons-under 45 tons; Shot Bl ast Machi ne; Spreaders, Blaw
Knox, Cedarapids, Barber Greene, Slurry Machine; Sub-grader
(Gurries, CMI. and CMI. Roto MIIs and simlar types); Tack
tractor; Truck mounted Concrete Punps, Conveyor, Creter; Witer
Kot e Machi ne; Unlicensed off road haul er

GROUP 1A: Cranes-over 45 tons or 150 foot (including jib and



attachments): (a) Shovels, backhoes, draglines, clanshells-over 3
yards, (b) Tower cranes; Loaders over 5 yds.; Mtor Patrol G ader
(finish: when finishing to final graders and/or to hubs, or for
asphalt); Power Plants: 1000 k.w. and over; Quad; Screed;

Si deboons over 45 tons; Slip Form Paver C.M 1. and sinmlar types;
Scrapers over 40 yards

GROUP 2: Batch Plant Operators: Batch and M xer 200 yds.

per hour and under; Boiler-fireman; Cenent Hog and Concrete

Punp Operator; Conveyors (except as listed in group 1); Hoist on
steel erection; Towernobiles and Air Tuggers;

Hori zontal /Directional Drill Locator; Loaders, Elevating

Grader, Dunor and simlar; Loconotives: rod and geared engi nes;
M xers; Screening, Washing Plant; Sideboom (cradling rock drill
regardl ess of size); Skidder; Trencing Machi ne under 16 inches.
GROUP 3: "A" Frane Trucks, Deck W nches: single power

drum Bonbardier (tack or tow rig); Boring Machine, Broons-power,
Bunp Cutter; Conpressor; Farmtractor; Forklift, industrial type;
G n Truck or Wnch Truck with poles when used for hoisting; G ade
Checker and St ake Hopper; Hoist, Air Tuggers, Elevators;

Loaders: (a) Elevating-Athey, Barber Green and simlar types

(b) Forklifts or Lumber Carrier (on construction job site)

(c) Forklifts with Tower

(d) Overhead and Front-end, under 2 1/2 yds.

Loconoti ves: Di nkey (air, steam gas and electric) Speeders;
Mechani cs (light duty); Mxers: Concrete Mxers and Batch 200
yds. per hour and under; G|, Blower Distribution; Post Hole

Di ggers, nechanical; Pot Fireman (power agitated); Power Plant,
Tur bi ne Operator, under 300 k.w. ; Punps-water; Rig

oi |l er/ assi stant engi neer, over 45 ton, over 3 yards or over 150
foot boom Roller-other than Plantm x; Saws, concrete,;

St rai ght eni ng Machi ne; Tow Tract or

GROUP 4: Rig O ler/Assistant Engi neer (Advances to Group Il if
over 45 tons or 3 yards or 150 ft. boon); Swanper (on trenching
machi nes or shovel type equipnent); Spotter; Steam Cl eaner
FOOTNOTE: Groups 1-4 receive 10% prem um whil e performing tunnel
or under ground worKk.

| RONO751A 08/ 01/ 2002

Rat es Fringes
| RONVORKERS:
BRI DGE, STRUCTURAL,

ORNAMENTAL, REI NFORCI NG

MACHI NERY MOVER, RI GCER,

SHEETER, STAGE Rl GGER,

BENDER OPERATOR 27.50 13. 60
GUARDRAI L LAYOUT MAN 24.74 13.35
FENCE, BARRI ER AND

GUARDRAI L | NSTALLERS 24.00 13.35
HELI COPTER, TOWER 28.50 13. 60
LABOO341A 09/01/2002

Rat es Fringes
LABORERS:
GROUP 1 24. 49 11. 50
GROUP 2 25.24 11.50
GROUP 3 25. 89 11.50

GROUP 3A 27.49 11.50



GROUP 4 16. 84 11.50
LABORERS CLASSI FI CATI ONS

GROUP 1: Asphalt Workers (shovel man, plant crew); Brush
Cutters; Canp Mi ntenance Laborer; Carpenter Tenders; Choke
Setters, Hook Tender, Rigger, Signal man; Concrete Laborer(curb
and gutter, chute handler, grouting, curing, screeding); Crusher
Pl ant Laborer; Denolition Laborer; Ditch Diggers; Dunp Mn;

Envi ronnental Laborer (asbestos (limted to nonmechanica
systens), hazardous and toxic waste, oil spill); Fence Installer
Fire Watch Laborer; Flagman; Form Strippers; Ceneral Laborer
Guardrail Laborer, Bridge Rail Installers; Hydro-Seeder

Nozzl eman; Laborers (building); Landscape or Planter; Materia
Handl ers; Pneumatic or Power Tools; Portable or Chem cal Toil et
Servi ceman; Punp Man or M xer Man; Railroad Track Laborer
Sandbl ast, Pot Tender; Saw Tenders; Scaffold Building and
Erecting; Slurry Work; Stake Hopper; Steam Point or Water Jet
Operator; Steam Cl eaner Operator; Tank Cl eaning; Utiliwalk and
Utilidor Laborer; Watchman (construction projects); W ndow

Cl eaner

GROUP 2: Burning and Cutting Torch; Cenent or Linme Dunper or
Handl er (sack or bul k); Choker Splicer; Chucktender (wagon
airtrack and hydraulic drills); Concrete Laborers (power buggy,
concrete saws, punpcrete nozzl enman, vibratorman); Environnental
Laborer (marine work); Foam Gun or Foam Machi ne Operator; Green
Cutter (damwork); Guardrail Machine Operator; Gunnite Operator
Hod Carriers; Jackhamer or Pavenent Breakers (nmore than 45
pounds); Mason Tender and Mud M xer (sewer work); Plasterer

Bri ckl ayer and Cenent Finisher Tenders; Power Saw Operator;
Rai |l road Switch Layout Laborer; Sandbl aster; Sewer Caul kers;
Sewer Pl ant Mai ntenance Man; Thermal Plastic Applicator; Tinber
Fall er, chain saw operator, filer; Tinberman

GROUP 3: Bit Grinder; Drill Doctor (in the field); Drillers
(including, but not limted to, wagon drills, air track drills;
hydraulic drills); High Rigger and tree topper; H gher Scaler
Pioneer Drilling and Drilling O f Tugger (all type drills);
Powder man; Slurry Seal Squeegee Man

GROUP 3A: Asphalt Raker, Asphalt Belly dunp |ay down; G ade
checker (setting or transfering of grade marks, line and grade);
Pi pel ayers

GROUP 4: Final Building C eanup

TUNNELS, SHAFTS, AND RAI SES

GROUP 1 26.94 11. 50
GROUP 2 27.76 11. 50
GROUP 3 28. 48 11. 50
GROUP 3A 30. 24 11. 50

TUNNELS, SHAFTS, AND RAI SES CLASSI FI CATI ONS

GROUP 1: Brakeman; Mickers; Nippers; Topman and Bull Gang;
Tunnel Track Laborer

GROUP 2: Burning and Cutting Torch; Concrete Laborers;
Jackhamrers; Laser Instrument Operators; Nozzl eman, Punpcrete or
Shot cret e; Pi pel ayers.

GROUP 3: M ner; Mner; Retinberman

GROUP 3A: Powder man
Tunnel shaft and raise rates only apply to workers regularly
enpl oyed inside a tunnel portal or shaft collar

PAI N1140C 09/ 01/ 2002



Rat es Fringes
SOQUTH OF THE 63RD PARALLEL
PAI NTERS
Brush, Roller, Sign 22.61 10. 37
Paper and Vinyl, Sw ng
St age, Taper/Drywal |

Structural Steel 23.01 10. 37
Spr ay- Sand/ Bl ast, Epoxy
and Tar Applicator 23.61 10. 37
St eepl e Jack & Tower 24.61 10. 37
PAI N1140E 09/ 01/ 2002
Rat es Fri nges
SOFT FLOOR LAYERS 24.80 7.85
PAI N1140F 01/01/2003
Rat es Fringes
SOUTH OF THE 63RD PARALLEL
GLAZI ERS 26. 60 10. 00
* PAI N1555C 09/ 01/2002
Rat es Fri nges

NORTH OF THE 63RD PARALLEL
PAI NTERS:
BRUSH, BUFFER OPERATCR, FLOOR-
COVERER, POT TENDER, ROLL
SPRAY, WALLCOVERER 26.50 10. 97
HAZARDOUS MATERI AL APPLI CATOR
LEAD BASED PAI NT ABATEMENT,
RADON M TI GATI ON, SANDBLAST,
STRUCTURAL STEEL, TAPI NG,

TEXTURI NG 27.00 10. 97
PAI N1555E 01/ 01/ 2003
Rat es Fringes
NORTH OF THE 63RD PARALLEL
GLAZI ERS 26. 62 10. 05
PLAS0867A 02/01/2003
Rat es Fri nges
NORTH OF THE 63RD PARALLEL:
CEMENT MASONS 29. 26 9.95
PLASTERERS 30.74 9.95
SOUTH OF THE 63RD PARALLEL
CEMENT MASONS 29.01 9.95
PLASTERERS 30. 49 9.95
PLUMD262C 01/01/ 2003
Rat es Fri nges
East of the 141st Meri di an
PLUMBERS; STEAMFI TTERS 28.59 10. 55
PLUMD367B 07/ 01/ 2002
Rat es Fringes

South of the 63rd Paralle
PLUMBERS; STEAMFI TTERS 30. 30 11. 15



PLUMD375A 07/01/ 2002

Rat es Fringes
North of the 63rd Paralle
PLUMBERS; STEAMFI TTERS 33.51 11. 15
PLUMD669A 01/01/ 2003
Rat es Fringes
SPRI NKLER FI TTER 35.30 8. 60
ROOF0190A 09/ 27/ 2002
Rat es Fringes
NORTH OF THE 63RD PARALLEL:
ROOFERS 29.43 10. 92
SOUTH OF THE 63RD PARALLEL
ROOFERS 27.43 10. 92
SHEEO023A 01/01/2003
Rat es Fringes
South of the 63rd Parallel:
SHEET METAL WORKERS 30.55 11. 24
SHEEO023B 09/ 01/ 2002
Rat es Fringes
North of the 63rd Parallel:
SHEET METAL WORKERS 33.05 11. 48
TEAMD959A 09/ 01/2002
Rat es Fringes
TRUCK DRI VERS:
GROUP 1 31.40 9.57
GROUP 1A 32.45 9.57
GROUP 2 30. 35 9.57
GROUP 3 29. 67 9.57
GROUP 4 29. 20 9.57
GROUP 5 28.56 9.57
GROUP 1: Sem with Double Box M xer; Dunp Trucks (including

rockbuggy and trucks with pups) over 40 yards up to and incl uding
60 yards; Deltas, Commanders, Rollogans and simlar equi pnent
when pulling sleds, trailers or simlar equi pnent; Boat Coxswain;
Lowboys including attached trailers and jeeps, up to and

i ncluding 12 axles; Ready-m x over 12 yards up to and incl udi ng
15 yards)

GROUP 1A: Dunp Trucks (including Rockbuggy and Trucks with
pups) over 60 yards up to and including 100 yards

GROUP 2: Turn-O Wagon or DW 10 not sel f-1oading; Al Deltas,
Commanders, Roll ogans, and simlar equipnment; Mechanics; Tireman
heavy duty; Dunp Trucks (including Rockbuggy and Trucks with
pups) over 20 yards up to and including 40 yards; Lowboys

i ncluding attached trailers and jeeps up to and including 8

axl es; Super vac truck/cacasco truck/heat stress truck; Ready-m x
over 7 yards up to and including 12 yards

GROUP 3: Dunp Trucks (including Rockbuggy and Trucks with pups)
over 10 yards up to and including 20 yards; batch trucks 8 yards
and up; O distributor drivers; G easer;Wter Wagon (when pul |l ed
by Euclid or simlar type equipnent); Partsman

GROUP 4: Buggynobile; Sem or Truck and trailer; Dunpster;
Tireman (light duty); Dunp Trucks (including Rockbuggy and Truck



with pups) up to and including 10 yards; Track Truck Equi prment;
Stringing Truck; Fuel Truck; Fuel Handler with truck; G ease
Truck; Flat Beds, dual rear axle; Hyster Operators (handling bulk
aggregate); Lunber Carrier; Water Wagon, sen ; Water Wagon, dua
axle; Gn Pole Truck, Wnch Truck, Wecker, Truck Mounted "A"
Frame manufactured rating over 5 tons; Bull Lifts and Fork Lifts
wi th Power Boom and Swi ng attachments, over 5 tons; Front End
Loader with Forks; Bus Operator over 30 passengers; All Terrain
Vehi cl es; Boom Truck/ Knuckl e Truck over 5 tons; Foam Di stri butor
Truck/ dual axle; Hydro-seeders, dual axle; Vacuum Trucks, Truck
Vacuum Sweepers; Vacuum Trucks, Truck Vacuum Sweepers; Loadmaster
(air and water); Air Cushion or simlar type vehicle; Fire Truck
Conbi nati on Truck-fuel and grease; Conpactor (when pulled by
rubber tired equipnent); Rigger (air/water/oilfield); Ready M X,
up to and including 7 yards

GROUP 5: Gravel Spreader Box Operator on Truck; Flat Beds,
single rear axle; Boom Truck/ Knuckle Truck up to and including 5
tons; Pickups (Pilot Cars and all light duty vehicles); Water
Wagon, single axle; Gn Pole Truck, Wnch Truck, Wecker,
Truck Mounted "A" Franme, manufactured rating 5 tons and under
Bull Lifts and Fork Lifts (fork lifts with power broom and swi ng
attachments up to and including 5 tons); Buffer Truck; Tack
Truck; Bus Operators (up to 30 passengers); Farmtype Rubber
Tired Tractor (when material handling or pulling wagons on a
construction project); Foam Distributor, single axle; Hydro-
Seeders, single axle; Team Drivers (horses, nmules and simlar
equi pnent); Rigger (warehouse operation); Fuel Handl er
(station/bulk attendant); Batch Truck, up to and including 7
yards
WELDERS - Receive rate prescribed for craft perform ng operation
to which welding is incidental

Unlisted classifications needed for work not included within
the scope of the classifications |isted may be added after
award only as provided in the | abor standards contract clauses
(29 CFR 5.5(a)(1)(ii)).
In the listing above, the "SU' designation nmeans that rates
listed under that identifier do not reflect collectively
bar gai ned wage and fringe benefit rates. Oher designations
i ndi cate uni ons whose rates have been determned to be
prevailing.
WAGE DETERM NATI ON APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:
* an existing published wage determ nation
* a survey underlying a wage determ nation
* a Wage and Hour Division letter setting forth a

position on a wage determ nation natter
* a conformance (additional classification and rate)

ruling
On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regi onal Office for the area in which the survey was conducted
because those Regional O fices have responsibility for the
Davi s- Bacon survey program |If the response fromthis initia



contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.
Wth regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the Branch
of Construction Wage Determi nations. Wite to:
Branch of Construction Wage Deterni nations
Wage and Hour Division
U. S. Departnent of Labor
200 Constitution Avenue, N. W
Washi ngton, D. C. 20210
2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration fromthe Wage and Hour Adm ni strator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Wite to:
Wage and Hour Admi ni strator
U.S. Departnent of Labor
200 Constitution Avenue, N. W
Washi ngton, D. C. 20210
The request should be acconpanied by a full statenment of the
interested party's position and by any information (wage payment
data, project description, area practice material, etc.) that the
requestor considers relevant to the issue.
3.) If the decision of the Adm nistrator is not favorable, an
interested party nay appeal directly to the Adm nistrative Review
Board (formerly the Wage Appeals Board). Wite to:
Admi ni strative Revi ew Board
U. S. Departnent of Labor
200 Constitution Avenue, N. W
Washi ngton, D. C. 20210
4.) Al decisions by the Adm nistrative Review Board are final.
END OF GENERAL DECI SI ON



Ft. Greely FOR OFFICIAL USE ONLY

SECTION 00800
SPECIAL CONTRACT REQUIREMENTS

SCR-1 COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK

The Contractor will be required to (a) commence work under this contract
within 10 calendar days after the date the Contractor receives the Notice to
Proceed (NTP), (b) prosecute the work diligently, and (c) complete the entire
work ready for use not later than as follows:

Fence Complete 30 September 2003
All other Work 30 September 2004

Upon acknowledgement of Notice to Proceed, contractor shall begin work at the southern portion of the fence
(from Turn Point 13 to Turn Point 28, Drawing C-001) with the remaining length of fence to be constructed
in any order.

The Contractor to execute the contract and give the required performance and
payment bonds within the time specified in the offer. The time stated for
completion shall include final cleanup of the premises.

SCR-2 NOT USED
SCR-3 LIQUIDATED DAMAGES-CONSTRUCTION:

(a) If the Contractor fails to complete the work within the time
specified in the contract, or any extension, the Contractor shall pay to the
Government as liquidated damages, the sum of $500.00 for each day of delay.

(b) If the Government terminates the Contractor’s right to proceed,
the resulting damage will consist of liquidated damages until such reasonable
time as may be required for final completion of the work together with any
increased costs occasioned the Government in completing the work.

(c) If the Government does not terminate the Contractor’s right to
proceed, the resulting damage will consist of liquidated damages until the
work is completed or accepted.

SCR-4 NOT USED
SCR-5 CONTRACT DRAWINGS, MAPS, AND SPECIFICATIONS:
(a) The Government--

(1) Will provide the Contractor, without charge, 1 CD-ROM
disk(s) of contract drawings and specifications except publications
incorporated into the technical provisions by reference. Requests for copies
of this solicitation on CD-ROM disk(s) will be furnished on a "first come -
first served" basis only as long as the initial supply is available. The CD-
ROM disk(s) will not be available after the bid opening;

(b) The Contractor shall--
(1) Check all drawings furnished immediately upon receipt;

(2) Compare all drawings and verify the figures before laying
out the work;

SECTION 00800 PAGE 1
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(3) Promptly notify the Contracting Officer of any
discrepancies;

and
(4) Be responsible for any errors which might have been avoided
by complying with this paragraph (b).

(c) Large scale drawings shall, in general, govern small scale
drawings. Figures marked on drawings shall, in general, be followed in
preference to scale measurements.

(d) Omissions from the drawings or specifications or the
misdescription of details of work which are manifestly necessary to carry out
the intent of the drawings and specifications, or which are customarily
performed, shall not relieve the Contractor from performing such omitted or
misdescribed details of the work, but shall be performed as if fully and
correctly set forth and described in the drawings and specifications.

(e) The work shall conform to the specifications and contract drawings
identified on the following index of drawings.

Drawing Title Rev. Date
No. No.
GENERAL
None Cover Sheet None 17 March 2003
G-001 Drawing Index None "

G-002 Vicinity Map " "

G-003 Architectural and Civil Abbreviations, " "
Legend and Notes

G-004 Mechanical and Electrical Abbreviations, "
Legend and Notes

SITEWORK

C-001 Overall Fence Layout " "

C-002 Site Layout, Visitor Control Facility " "

C-003 Site Layout, Panel 1 " "

Cc-004 Site Layout, Panel 2 " "

C-005 Site Layout, Panel 3 " "

C-006 Site Layout, Panel 4 " "

C-007 Gate Locations and Types

C-008 Not Used " "

C-009 Not Used " "

SECTION 00800 PAGE 2
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Drawing Title Rev. Date
No. No.
Cc-010 Fence Details " "
C-011 Gate Details " "
Cc-012 Miscellaneous Details " "
C-013 Gate Schedule and Misc. Details " "
ARCHITECTURAL
A-001 Visitor Control Facility Floor Plan " "
A-002 Visitor Control Facility Elevations " "
A-003 Visitor Control Facility Roof and Reflected " "
Ceiling Plan
A-004 Visitor Control Facility Building Sections " "
A-005 Visitor Control Facility Wall Sections " "
A-006 Visitor Control Facility Door Details " "
A-007 Visitor Control Facility Window Details " "
A-008 Visitor Control Facility Roof Details " "
A-009 Visitor Control Facility Roof Details " "
A-010 Visitor Control Facility Miscellaneous " "
Details
A-011 Visitor Control Facility Miscellaneous " "
Details and Schedules
STRUCTURAL " "
S-001 Visitor Control Facility Structural " "
Sections and Details
MECHANICAL
M-001 Visitor Control Facility Heating Plans and " "
Schedule
ELECTRICAL
E-001 Electrical Site Plan " "
E-002 Visitor Control Facility Electrical " "
Power/Lighting Plan
E-003 Visitor Control Facility Electrical " "

SECTION 00800 PAGE 3
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Drawing Title Rev. Date
No. No.

Panel/Lighting Schedule

E-004 Visitor Control Facility Electrical " "
Communications Plan

E-005 Visitor Control Facility Electrical Details " "

SCR-6 NOT USED
SCR-7 CERTIFICATES OF COMPLIANCE:

Any certificates required for demonstrating proof of compliance of materials
with specification requirements shall be executed in 3 copies. Each
certificate shall be signed by an official authorized to certify in behalf of
the manufacturing company and shall contain the name and address of the
Contractor, the project name and location, and the quantity and date or dates
of shipment or delivery to which the certificates apply. Copies of
laboratory test reports submitted with certificates shall contain the name
and address of the testing laboratory and the date or dates of the tests to
which the report applies. Certification shall not be construed as relieving
the Contractor from furnishing satisfactory material, if, after tests are
performed on selected samples, the material is found not to meet the specific
requirements.

SCR-8 SUBMITTALS (ER 415-1-10, 30 May 1995):

Within 15 days after receipt of Notice to Proceed, the Contractor shall
complete and submit to the Contracting Officer, in triplicate, submittal
register ENG Form 4288 listing all submittals and dates. In addition to
those items listed on ENG Form 4288, the Contractor shall furnish submittals
for any deviation from the plans or specifications. The scheduled need dates
must be recorded on the document for each item for control purposes. 1In
preparing the document, adequate time (minimum of 30 days) shall be allowed
for review and, only when stipulated, approval and possible resubmittal.
Scheduling shall be coordinated with the approved progress schedule. The
Contractor’s Quality Control representative shall review the listing at least
every 15 days and take appropriate action to maintain an effective system.
Copies of updated or corrected listing shall be submitted to the Contracting
Officer at least every 30 days in the quantity specified. Payment will not
be made for any material or equipment which does not comply with contract
requirements.

Section 01330 includes an ENG Form 4288 listing technical items the
Contractor shall submit to the Contracting Officer, as indicated in the
contract requirements.

SCR-9 NOT USED

SCR-10 FORT GREELY PHYSICAL DATA: Data and information furnished or referred
to below are furnished for the Contractor's information. The Government shall
not be responsible for any interpretation of or conclusion drawn from the data
or information by the Contractor.

a. The indications of physical conditions on the drawings and in the
specifications are the result of site investigation.
SECTION 00800 PAGE 4
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b. Location: Fort Greely is located on the Richardson Highway
approximately 5 miles south of the juncture of the Alaska Highway and the
Richardson Highway.

c. Transportation:

(1) Highway: Fort Greely is connected to the State of Alaska
Highway System.

(2) Railroad: The Alaska Railroad offers freight service from
the 48 contiguous states and Canada via rail barge and trainship through
Whittier, and from Seward, to Anchorage and Fairbanks. In addition to the

freight service, scheduled passenger service and express service between
Anchorage and Fairbanks, and passenger service between Anchorage and Whittier
are also available. Fairbanks (including Eielson AFB and Ft. Wainwright) is
the northern terminus, and Seward and Whittier are the southern terminals of
the Alaska Railroad.

(3) Air: Big Delta Airfield lies 3 miles south of Delta
Junction. Big Delta Airfield is under the jurisdiction of the U.S. Army, Fort
Greely, Alaska. Chartered- or Contractor-operated aircraft may use this
field. Use of this field by the Contractor or charter flight concerns will be
subject to all rules and regulations of the U.S. Army, Fort Greely, Alaska.

d. Communications: Telephone communications and services are under
the jurisdiction of the Communications Officer. The Contractor shall make all
arrangements for required communication service directly with the
Communications Office. The Government does not guarantee the adequacy or
efficiency of the service or the number of telephones that can be assigned to
the Contractor.

e. Weather Data: A Climatological Summary for Fort Greely is
attached to the end of this section.

SCR-11 NOT USED
SCR-12 IDENTIFICATION OF EMPLOYEES AND MILITARY REGULATIONS:

(a) The Contractor shall be responsible for compliance with all
regulations and orders of the Commanding Officer of the Military
Installation, respecting identification of employees, movements on
installation, parking, truck entry, and all other military regulations which
may affect the work.

(b) The work under this contract is to be performed at an operating
Military Installation with consequent restrictions on entry and movement of
non-military personnel and equipment.

SCR-13 NOT USED
SCR-14 SPECIAL SAFETY REQUIREMENTS:

The Safety and Health Requirements Manual referenced in paragraph Accident
Prevention of the Contract Clauses is amended as indicated below. Copies of
the manual can be ordered from the Superintendent of Documents, Government
Printing Office, Washington DC, phone 202-512-1800, FAX 202-512-2250.

SECTION 00800 PAGE 5
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a, b and d: Not used
c. Paragraph 16.C: Add new paragraphs 16.C.21 and 16.C.22.

16.C.21. During personnel handling operations, load and boom hoist
drum brakes, swing brakes, and locking devices such as pawls or dogs shall be
engaged when the occupied platform is in a stationary working position.

16.C.22. During personnel handling operations, the load hoist drum
shall have a system or device on the power train other than the load hoist
brake, which regulates the lowering rate of speed of the hoist mechanism
(controlled load lowering). Free fall is prohibited.

SCR-15 NOT USED
SCR-16 LAYOUT OF WORK (APR 1984):

The Contractor shall lay out its work from Government established base lines
and bench marks indicated on the drawings, and shall be responsible for all
measurements in connection with the layout. The Contractor shall furnish, at
its own expense, all stakes, templates, platforms, equipment, tools,
materials, and labor required to lay out any part of the work. The
Contractor shall be responsible for executing the work to the lines and
grades that may be established or indicated by the Contracting Officer. The
Contractor shall also be responsible for maintaining and preserving all
stakes and other marks established by the Contracting Officer until
authorized to remove them. If such marks are destroyed by the Contractor or
through its negligence before their removal is authorized, the Contracting
Officer may replace them and deduct the expense of the replacement from any
amounts due or to become due the Contractor.

SCR-17 NOT USED

SCR-18 BORROW AREAS:

(a) Source: The borrow area is owned by the Government and is made
available to the Contractor free of charge for production of materials
required under this contract. There is available within the designated area

an adequate supply of material from which subbase, classified material and
unclassified material meeting the requirements of these specifications can be
produced. The Government guarantees that a sufficient amount of material of
suitable quality for production of all aggregate materials required is
available within the deposit, and that all material requirements may be
produced by mechanical means with a properly designed and operated plant
without handpicking or similar operations. However, the amount of work
involved or the amount of unsatisfactory materials required to be wasted in
order to produce a sufficient quantity of suitable materials shall be the
responsibility of the Contractor and the Government shall not be held liable
for costs resulting from such work or waste.

(b) Explorations: The borrow area has been explored by the Government
to determine the character of materials available. The results of
explorations are for information only. These data are the result of limited
explorations and tests conducted by and for the Government and are accurate
to the extent of the scope of the investigations conducted. The Government
will not be responsible for any deduction, interpretation or conclusion drawn
therefrom by the Contractor.

SECTION 00800 PAGE 6
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(c) Operations:

(1) Limits of Work Area: The limits of the area within which
operations may be carried on are shown on the drawings. The depth to which
the Contractor may operate is subject to approval, but is limited only by the
extent of the existence of satisfactory material.

(2) Disposal of Waste Materials: All overburden removed, and
all other waste material including materials designated unsuitable for use in
the project shall be disposed of in approved disposal areas. All disposal
areas shall be left in a neat and sightly condition, graded and sloped to
drain properly to the satisfaction of the Contracting Officer. No separate
payment will be made for the disposal of waste material but the cost thereof
shall be included in the respective bid prices for the various parts of the
work in which the materials are used.

(3) Plan of Operations: Prior to beginning operations in the
borrow area, the Contractor shall submit a plan of operation in sufficient
detail to indicate the following:

(1) The proposed extent of the operation including depth.

(ii) The method and schedule of overburden stripping
operations.

(1iii) The proposed location of waste disposal areas.

The plan of operations in the borrow area shall be subject to approval, but
approval of the plan will not in any way relieve the Contractor of the
responsibility to operate in a safe and systematic manner.

SCR-19 HAUL ROADS:

Whenever practical, one-way haul roads shall be used on this contract. Haul
roads built and maintained for this work shall comply with the following:

(a) One-way haul roads for off-the-road equipment; e.g., belly dumps,
scrapers, and off-the-road trucks shall have a minimum usable width of 25
feet. One-way haul roads for over-the-road haulage equipment only (e.g.,
dump trucks, etc.) may be reduced to a usable width of 15 feet.

When the Contracting Officer determines that it is impractical to obtain the
required width for one-way haul roads (e.g., a road on top of a levee), a
usable width of not less than 10 feet may be approved by the Contracting
Officer, provided a positive means of traffic control is implemented. Such
positive means shall be signs, signals, and/or signalman and effective means
of speed control.

(b) Two-way haul roads for off-the-road haulage equipment shall have a
usable width of 60 feet. Two-way haul-roads for over-the-road haulage
equipment only may be reduced to a usable width of 30 feet.

(c) Haul roads shall be graded and otherwise maintained to keep the
surface free from potholes, ruts, and similar conditions that could result in
unsafe operation.
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(d) Grades and curves shall allow a minimum sight distance of 200 feet
for one-way roads and 300 feet for two-way roads. Sight distance is defined
as the centerline distance an equipment operator (4.5 feet above the road
surface) can see an object 4.5 feet above the road surface. When conditions
make it impractical to obtain the required sight distance (e.g., ramp over
levees), a positive means of traffic control shall be implemented.

(e) Dust abatement shall permit observation of objects on the roadway
at a minimum distance of 300 feet.

(f) Haul roads shall have the edges of the usable portion marked with
posts at intervals of 50 feet on curves and 200 feet maximum elsewhere. Such
markers shall extend 6 feet above the road surface and, for nighttime
haulage, be provided with reflectors in both directions.

SCR-20 NOT USED
SCR-21 THRU SCR-24 NOT USED
SCR-25 COMMUNICATION SECURITY:

All communications with DOD organizations are subject to COMSEC review.
Contractor personnel shall be aware that telecommunications networks are
continually subject to intercept by unfriendly intelligence organizations.
The DOD has authorized the military departments to conduct COMSEC monitoring
and recording of telephone calls originating from or terminating at DOD
organizations. Therefore, civilian Contractor personnel are advised that any
time they place a call to or receive a call from Alaska District offices or
Resident Engineer offices located on military installations, they are subject
to COMSEC procedures. The Contractor will assume the responsibility for
ensuring wide and frequent dissemination of the above information to all
employees dealing with official DOD information.

SCR-26 PERMITS AND RESPONSIBILITIES:

The Government has obtained the following permits/licenses related to the
construction of this project:

-Alyeska Pipeline Service Company, Crossing.

It will be the responsibility of the Contractor to obtain all other
permits/licenses required for this project as required under the Contract
Clause paragraph entitled PERMITS AND RESPONSIBILITIES.

SCR-27 NOT USED
SCR-28 NOT USED

SCR-29 EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE (1999 JUNE HQ
USACE) (EFARS 52.231-5000) :

(a) This statement shall become operative only for negotiated
contracts where cost or pricing data is requested, and for modifications to sealed
bid or negotiated contracts where cost or pricing is requested. This clause does
not apply to terminations. See 52.231-5001, Basis for settlement of proposals, and
FAR Part 49.
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(b) Allowable cost for construction and marine plant and equipment in
sound workable condition owned or controlled and furnished by a Contractor or
subcontractor at any tier shall be based on actual cost data for each piece of
equipment or groups of similar serial and series for which the Government can
determine both ownership and operating costs from the Contractor’s accounting
records. When both ownership and operating costs cannot be determined for any
piece of equipment or groups of similar serial or series equipment from the
Contractor’s accounting records, costs for that equipment shall be based upon the
applicable provisions of EP 1110-1-8, Construction Equipment Ownership and
Operating Expense Schedule, Region IX. Working conditions shall be considered to
be average for determining equipment rates using the schedule unless specified
otherwise by the Contracting Officer. For equipment not included in the schedule,
rates for comparable pieces of equipment may be used or a rate may be developed

using the formula provided in the schedule. For forward pricing, the schedule in
effect at the time of negotiations shall apply. For retroactive pricing, the
schedule in effect at the time the work was performed shall apply. (Individual

copies of the regional schedules are available from the Superintendent of
Documents, U.S. Government Printing Office, Washington, D.C. 20402. Any schedule
can be ordered by telephoning (202) 512-1800. The cost is $33.00 each. Vol. 9 is
stock no. 008-022-00292-8.)

(c) Eqguipment rental costs are allowable, subject to the provisions of
FAR 31.105(d) (ii) and FAR 31.205-36. Rates for equipment rented from an
organization under common control, lease-purchase arrangements, and sale-leaseback
arrangements, will be determined using the schedule, except that actual rates will
be used for equipment leased from an organization under common control that has an
established practice of leasing the same or similar equipment to unaffiliated
lessees.

(d) When actual equipment costs are proposed and the total amount of
the pricing action exceeds the small purchase threshold, the Contracting Officer
shall request the Contractor to submit either certified cost or pricing data, or
partial/limited data, as appropriate. The data shall be submitted on Standard Form
1411, Contract Pricing Proposal Cover Sheet.

SCR-30 NOT USED

SCR-31 THRU SCR-33 NOT USED
SCR-34 Not Used
SCR-35 Not Used

SCR-36 TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER (ER 415-1-15, 31 Oct 1989):

1. This provision specifies the procedure for determination of time extensions for
unusually severe weather in accordance with the Contract Clause entitled “DEFAULT
(FIXED PRICE CONSTRUCTION)”. 1In order for the Contracting Officer to award a time

extension under this clause, the following conditions must be satisfied:
a. The weather experienced at the project site during the contract period
must be found to be unusually severe; that is, more severe than the adverse weather

anticipated for the project location during any given month.

b. The unusually severe weather must actually cause a delay to the completion
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of the project. The delay must be beyond the control and without the fault or
negligence of the Contractor.

2. The following schedule of monthly anticipated adverse weather delays is based
on National Oceanic and Atmospheric Administration (NOAA) or similar data for the
project location and will constitute the base line for monthly weather time
evaluations. The Contractor’s progress schedule must reflect these anticipated
adverse weather delays in all weather dependent activities.

Monthly Anticipated Adverse Weather Delay Work Days Based on a 5-Day Work Week

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
22 20 21 2 0 4 5 0 0 10 21 22
3. Upon acknowledgement of the Notice to Proceed and continuing throughout the

contract, the Contractor shall record on the daily CQC report, the occurrence of
adverse weather and the resultant impact to normally scheduled work. Actual
adverse weather delays days must prevent work on critical activities for 50 percent
or more of the Contractor’s scheduled work day. The number of actual adverse
weather days shall include days impacted by actual adverse weather (even if adverse
weather occurred in previous month), be calculated chronologically from the first
to the last day in each month, and be recorded as full days. If the number of
actual adverse weather days exceeds the number of days anticipated in Paragraph 2,
above, the Contracting Officer will convert any qualifying delays to calendar days,
giving full consideration for equivalent fair weather work days, and issue a
modification in accordance with the Contract Clause entitled “DEFAULT (FIXED-PRICE
CONSTRUCTION) ”.

SCR-37 THRU SCR-39 NOT USED
SCR-40 KEY PERSONNEL:

During the performance of this contract, no substitutions shall be made for
individuals specifically identified in the Contractor's accepted proposal to
perform key functions in the work, unless determined necessary by the
Contracting Officer and approved in writing. Proposed substitutes shall have
qualifications comparable to those of the persons being replaced.

SCR-41 THRU SCR-44 NOT USED

SCR-45 SAFETY AND HEALTH REQUIREMENTS MANUAL, EM 385-1-1, U.S. ARMY CORPS OF
ENGINEERS:

EM 385-1-1 and its changes are available at http://www.hg.usace.army.mil (at
the HQ homepage, select Safety and Occupational Health).

The Contractor shall be responsible for complying with the current edition
and all changes posted on the web (see web address above) as of the effective
date of this solicitation.

SCR-46 THRU SCR-111 NOT USED

SCR-112 NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE EQUAL
EMPLOYMENT OPPORTUNITY FOR CONSTRUCTION (FEB 1999) (FAR 52.222-23):

(a) The offeror’s attention is called to the Equal Opportunity clause
and the Affirmative Action Compliance Requirements for Construction clause of
this solicitation.

SECTION 00800 PAGE 10
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(b) The goals for minority and female participation, expressed in
percentage terms for the Contractor’s aggregate workforce in each trade on
all construction work in the covered area, are as follows:

Goals for Minority Participation Goals for Female Participation

8.7 (Anchorage, AK) 6.9 (Alaska)
15.1 (Locations outside city of Anchorage)

These goals are applicable to all the Contractor’s construction work
performed in the covered area. If the Contractor performs construction work
in a geographical area located outside of the covered area, the Contractor
shall apply the goals established for the geographical area where the work is
actually performed. Goals are published periodically in the Federal Register
in notice form, and these notices may be obtained from any Office of Federal
Contract Compliance Programs office.

(c) The Contractor’s compliance with Executive Order 11246, as
amended, and the regulations in 41 CFR 60-4 shall be based on

(1) its implementation of the Equal Opportunity clause,

(2) specific affirmative action obligations required by the
clause entitled “Affirmative Action Compliance Requirements for
Construction,” and

(3) 1its efforts to meet the goals. The hours of minority and
female employment and training must be substantially uniform throughout the
length of the contract, and in each trade. The Contractor shall make a good
faith effort to employ minorities and women evenly on each of its projects.
The transfer of minority or female employees or trainees from Contractor to
Contractor, or from project to project, for the sole purpose of meeting the
Contractor's goals shall be a violation of the contract, Executive Order
11246, as amended, and the regulations in 41 CFR 60-4. Compliance with the
goals will be measured against the total work hours performed.

(d) The Contractor shall provide written notification to the Deputy
Assistant Secretary for Federal Contract Compliance, U.S. Department of
Labor, within 10 working days following award of any construction subcontract
in excess of $10,000.00 at any tier for construction work under the contract

resulting from this solicitation. The notification shall list the:

(1) Name, address, and telephone number of the subcontractor;

(2) Employer's identification number of the subcontractor;

(3) Estimated dollar amount of the subcontract;

(4) Estimated starting and completion dates of the subcontract;
and

(5) Geographical area in which the subcontract is to be
performed.

(e) As used in this Notice, and in any contract resulting from this
solicitation, the “covered area” is Alaska.
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ATTACHMENT: CLIMATOLOGICAL SUMMARY
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SECTION 01330

SUBMITTAL PROCEDURES

PART 1 GENERAL

1.

1 SUBMITTAL IDENTIFICATION
Submittals required are identified by SD numbers as follows:

SD-01 Data

SD-04 Drawings

SD-06 Instructions

SD-07 Schedules

SD-08 Statements

SD-09 Reports

SD-13 Certificates

SD-14 Samples

SD-18 Records

SD-19 Operation and Maintenance Manuals

.2 SUBMITTAL CLASSIFICATION

Submittals are classified as follows:

2.1 Government Approved

Governmental approval is required for extensions of design, critical
materials, deviations, equipment whose compatibility with the entire system
must be checked, and other items as designated by the Contracting Officer.
Within the terms of the Contract Clause entitled "Specifications and
Drawings for Construction," they are considered to be "shop drawings."

2.2 Information Only

All submittals not requiring Government approval will be for information
only. They are not considered to be "shop drawings" within the terms of the
Contract Clause referred to above.

.3 APPROVED SUBMITTALS

The Contracting Officer's approval of submittals shall not be construed as a
complete check, but will indicate only that the general method of
construction, materials, detailing and other information are satisfactory.
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Approval will not relieve the Contractor of the responsibility for any error
which may exist, as the Contractor under the Contractor Quality Control
(CQC) requirements of this contract is responsible for dimensions, the
design of adequate connections and details, and the satisfactory
construction of all work. After submittals have been approved by the
Contracting Officer, no resubmittal for the purpose of substituting
materials or equipment will be considered unless accompanied by an
explanation of why a substitution is necessary.

.4 DISAPPROVED SUBMITTALS

The Contractor shall make all corrections required by the Contracting
Officer and promptly furnish a corrected submittal in the form and number of
copies specified for the initial submittal. If the Contractor considers any
correction indicated on the submittals to constitute a change to the
contract, a notice in accordance with the Contract Clause "Changes" shall be
given promptly to the Contracting Officer.

.5 WITHHOLDING OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approvals have not been obtained.

PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 EXECUTION

3.

1 GENERAL

The Contractor shall make submittals as required by the specifications.
The Contracting Officer may request submittals in addition to those
specified when deemed necessary to adequately describe the work covered in

the respective sections. Units of weights and measures used on all
submittals shall be the same as those used in the contract drawings. Each
submittal shall be complete and in sufficient detail to allow ready
determination of compliance with contract requirements. Prior to submittal,

all items shall be checked and approved by the Contractor's Quality Control
(CQC) System Manager and each item shall be stamped, signed, and dated by
the CQC System Manager indicating action taken. Proposed deviations from the
contract requirements shall be clearly identified. Submittals shall include
items such as: Contractor's, manufacturer's, or fabricator's drawings;
descriptive literature including (but not limited to) catalog cuts,
diagrams, operating charts or curves; test reports; test cylinders; samples;
O&M manuals (including parts list); certifications; warranties; and other
such required submittals. Submittals requiring Government approval shall be
scheduled and made prior to the acquisition of the material or equipment
covered thereby. Samples remaining upon completion of the work shall be
picked up and disposed of in accordance with manufacturer's Material Safety
Data Sheets (MSDS) and in compliance with existing laws and regulations.

.2 SUBMITTAL REGISTER (ENG FORM 4288)

At the end of this section is one set of ENG Form 4288 listing items of
equipment and materials for which submittals are required by the
specifications; this list may not be all inclusive and additional submittals
may be required. The Contractor will also be given the submittal register
files, containing the computerized ENG Form 4288 and instructions on the use
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3.

of the files. These submittal register files will be furnished on a
separate diskette. Columns "d" through "r" have been completed by the
Government; the Contractor shall complete columns "a" and "s" through "u"
and submit the forms (hard copy plus associated electronic file) to the
Contracting Officer for approval within 30 calendar days after Notice to
Proceed. The Contractor shall keep this diskette up-to-date and shall
submit it to the Government together with the monthly payment request. The
approved submittal register will become the scheduling document and will be
used to control submittals throughout the life of the contract. The
submittal register and the progress schedules shall be coordinated.

.3 SCHEDULING

Submittals covering component items forming a system or items that are
interrelated shall be scheduled to be coordinated and submitted
concurrently. Certifications to be submitted with the pertinent drawings
shall be so scheduled. Adequate time (a minimum of 10 calendar days
exclusive of mailing time) shall be allowed and shown on the register for
review and approval. No delay damages or time extensions will be allowed
for time lost in late submittals. An additional 15 calendar days shall be
allowed and shown on the register for review and approval of submittals for
HVAC control systems].

.4 TRANSMITTAL FORM (ENG FORM 4025)

The sample transmittal form (ENG Form 4025) attached to this section shall
be used for submitting both Government approved and information only
submittals in accordance with the instructions on the reverse side of the
form. These forms will be furnished to the Contractor. This form shall be
properly completed by filling out all the heading blank spaces and
identifying each item submitted. Special care shall be exercised to ensure
proper listing of the specification paragraph and/or sheet number of the
contract drawings pertinent to the data submitted for each item.

.5 SUBMITTAL PROCEDURE

Submittals shall be made as follows:

.5.1 Procedures

Samples for testing shall be delivered in accordance with Section 01451
Contractor Quality Control. All other submittals shall be delivered to the
Contracting Officer.

.5.2 Deviations

For submittals which include proposed deviations requested by the
Contractor, the column "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in writing the reason for any deviations and
annotate such deviations on the submittal. The Government reserves the
right to rescind inadvertent approval of submittals containing unnoted
deviations.

6 CONTROL OF SUBMITTALS
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The Contractor shall carefully control his procurement operations to ensure
that each individual submittal is made on or before the Contractor scheduled
submittal date shown on the approved "Submittal Register."

.7 GOVERNMENT APPROVED SUBMITTALS

Upon completion of review of submittals requiring Government approval, the
submittals will be identified as having received approval by being so
stamped and dated. Four copies of the submittal will be retained by the
Contracting Officer and one copy of the submittal will be returned to the
Contractor.

.8 INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned. Approval of
the Contracting Officer is not required on information only submittals.

The Government reserves the right to require the Contractor to resubmit any
item found not to comply with the contract. This does not relieve the
Contractor from the obligation to furnish material conforming to the plans
and specifications; will not prevent the Contracting Officer from requiring
removal and replacement of nonconforming material incorporated in the work;
and does not relieve the Contractor of the requirement to furnish samples
for testing by the Government laboratory or for check testing by the
Government in those instances where the technical specifications so
prescribe.
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3.9 STAMPS

Stamps used by the Contractor on the submittal data to certify that the
submittal meets contract requirements shall be similar to the following:

CONTRACTOR

(Firm Name)

Approved

Approved with corrections as noted on submittal data and/or

SIGNATURE:

TITLE:

DATE:

\
\
\
\
\
\
\
\
\
\
| attached sheets(s).
\
\
\
\
\
\
\
\
\
\

3.10 ATTACHMENTS

Eng Form 4025-R
Eng Form 4288

-- End of Section --
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DATE

SECTION | - REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (7his

section will be initiated by the contractor)

FROM:

SPEC.
PARA. NO.
e.

DRAWING

SHEET NO.

f.

SECTION Ii - APPROVAL ACTION

ENCLOSURES RETURNED (List by Item No.)

NAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY

DATE

ENG FORM 4025-R, MAR 95

(ER 415-1-10}

EDITION OF SEP 93 IS OBSOLETE. SHEET OF

{Proponent: CEMP-CE)



INSTRUCTIONS

Section | will be initiated by the Contractor in the required number of copies.

2. Each transmittal shall be numbered consecutively in the space provided for "Transmittal No.”. This number, in addition to the contract number, will form a serial
number for identifying each submittal. For new submittals or resubmittals mark the appropriate box; on resubmittals, insert transmittal number of last submission as
well as the new submittal number. . :

3. The "ltem No." will be the same "item No." as indicated on ENG FORM 4288-R for each entry on this form.

4. Submittals requiring expeditious handling will be submitted on a separate form.

5. Separate transmittal form will be used for submittals under separate sections of the specifications.

6. A check shall be placed in the "Variation" column when a submittal is not in accordance with the plans and specifications--also, a written statement to that effect
shall be included in the space provided for "Remarks".

7. Form is self-transmittal, letter of transmittal is not required.
8. When a sample of material or Manufacturer's Certificate of Compliance is transmitted, indicate "Sample” or "Certificate” in column ¢, Section |.
9. U.S. Army Corps of Engineers approving authority will assign action codes as indicated below in space provided in Section I, column i to each item submitted. In

addition they will ensure enclosures are indicated and attached to the form prior to return to the contractor. The Contractor wili assign action codes as indicated below
in Section |, column g, to each item submitted.

THE FOLLOWING ACTION CODES ARE GIVEN TO ITEMS SUBMITTED

A - Approved as submitted. E - Disapproved (See attached).

B Approved, except as noted on drawings. Receipt acknowledged.

C Approved, except as noted on drawings. FX Receipt acknowledged, does not comply
Refer to attached sheet resubmission required. as noted with contract requirements.

D Will be returned by separate correspondence. G Other (Specify)

10. Approval of items does not relieve the contractor from complying with all the requirements of the contract plans and specifications.

fReverse of ENG Form 4025-R)
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SECTION 02231

CLEARING AND GRUBBING

PART 1 GENERAL

1.1 DEFINITIONS

1.1.1 Clearing
Clearing shall consist of the falling, trimming, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
designated for removal, including down timber, snags, brush, and rubbish
occurring in the areas to be cleared.

1.1.2 Grubbing
Grubbing shall consist of the removal and disposal of stumps, roots larger

than 3 inches in diameter, and matted roots from the designated grubbing
areas.

1.2 SUBMITTALS

Submit the following in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-18 Records
Materials Other Than Salable Timber; FIO
Written permission to dispose of such products on private property shall be
filed with the Contracting Officer.
PART 2 PRODUCTS
(NOT USED)
PART 3 EXECUTION
3.1 PROTECTION
3.1.1 Roads and Walks
Keep roads and walks free of dirt and debris at all times.
3.1.2 Trees, Shrubs, and Existing Facilities
Trees and vegetation to be left standing shall be protected from damage

incident to clearing, grubbing, and construction operations by the erection
of barriers or by such other means as the circumstances require.
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3.

1.3 Utility Lines

Protect existing utility lines that are indicated to remain from damage.
Notify the Contracting Officer immediately of damage to or an encounter with
an unknown existing utility line. The Contractor shall be responsible for
the repairs of damage to existing utility lines that are indicated or made
known to the Contractor prior to start of clearing and grubbing operations.
When utility lines which are to be removed are encountered within the area
of operations, the Contractor shall notify the Contracting Officer in ample
time to minimize interruption of the service.

.2 CLEARING

The Contractor shall clear an area of 22 feet outside the fence and 30 feet
inside the fence for a total of 52 feet. Trees, stumps, roots, brush, and
other vegetation in areas to be cleared shall be cut off flush with or below
the original ground surface, except such trees and vegetation as may be
indicated or left.

.3 GRUBBING

Material to be grubbed, together with logs and other organic or metallic
debris not suitable for foundation purposes, shall be removed to a depth of
not less than 18 inches below the original surface level of the ground. The
grubbed area shall be a dozer width (12 feet) to each side of the fence line
and in areas indicated as construction areas under this contract, such as
areas for buildings. Depressions made by grubbing shall be filled with
suitable material and compacted to make the surface conform with the
adjacent surface of the ground. In addition, the area that is grubbed for
the fence line shall be leveled as much as possible to facilitate fence
construction.

.4 DISPOSAL OF MATERIALS

4.1 Saleable Timber

Consider felled timber from which saw logs, pulpwood, posts, poles, ties, or
fuelwood can be produced as saleable timber. Trim limbs and tops, and saw
into saleable lengths and stockpile adjacent to the site as directed by the
Contracting Officer. The stockpile timber will remain the property of the
Government.

4.2 Nonsaleable Materials

Logs, stumps, roots, brush, rotten wood, and other refuse from the clearing
and grubbing operations, except for salable timber, shall be disposed of by
chipping and spreading across the grubbed area except when otherwise
directed in writing. Such directive will state the conditions covering the
disposal of such products and will also state the areas in which they may be
placed. Any accidental loss or damage attendant to disposal shall be the
Contractor’s responsibility.

-— End of Section --

SECTION 02231 PAGE 3



SECTION TABLE OF CONTENTS
DIVISION 02 - SITE WORK
SECTION 02821

FENCING

PART 1 GENERAL

1.1 REFERENCES
1.2 SUBMITTALS
PART 2 PRODUCTS
2. FENCE FABRIC
1.1 Chain Link Fence Fabric
GATES
POSTS
.3.1 Metal Posts for Fence
BRACES AND RAILS
WIRE
.5.1 Tension Wire
ACCESSORIES
CONCRETE
GATE OPERATOR
ELECTRO-MECHANICAL LOCKS

NN
OO ~Jo N SNDWwWNDDNRE

NN NN

PART 3 EXECUTION

INSTALLATIONS
EXCAVATION
POST INSTALLATION
RATLS
4.1 Top Rail
BRACES AND TRUSS RODS
TENSION WIRES
CHAIN LINK FABRIC
BARBED WIRE SUPPORTING ARMS AND BARBED WIRE
.8.1 General Requirements
GATE INSTALLATION

w w w w

w w ww
O WOo Joy Ul Wb whE

3.

-— End of Section Table of Contents --

SECTION 02821 PAGE 1



SECTION 02821

FENCING

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the

extent referenced. The publications are referred to in the text by basic

designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 116 (2000) Metallic-Coated, Steel Woven Wire
Fence Fabric

ASTM A 121 (1999) Zinc-Coated (Galvanized) Steel Barbed
Wire

ASTM A 153/A 153M (2001) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

ASTM A 392 (1996) Zinc-Coated Steel Chain-Link Fence
Fabric

ASTM A 491 (1996) Aluminum-Coated Steel Chain-Link Fence
Fabric

ASTM A 585 (1997) Aluminum-Coated Steel Barbed Wire

ASTM A 780 (2000) Repair of Damaged and Uncoated Areas
of Hot-Dipped Galvanized Coatings

ASTM A 824 (1995) Metallic-Coated Steel Marcelled
Tension Wire for Use With Chain Link Fence

ASTM C 94/C 94M (2000e2) Ready-Mixed Concrete

ASTM F 1083 (1997) Specification for Pipe, Steel, Hot-
Dipped Zinc-Coated (Galvanized) Welded, for
Fence Structures

ASTM F 1043 (2000) Strength and Protective Coatings on
Metal Industrial Chain-Link Fence Framework

ASTM F 1184 (1994) Industrial and Commercial Horizontal

Slide Gates

ASTM F 626 (1996a) Fence Fittings
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1

.2 SUBMITTALS

Submit the following in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-07 Certificates
Chain Link Fence; FIO

Statement, signed by an official authorized to certify on behalf of the
manufacturer, attesting that the chain link fence and component materials
meet the specified requirements.

SD-10 Operation and Maintenance Data
Electro-Mechanical Locks; FIO. Gate Operator; GA

Operating and maintenance instructions shall be submitted a minimum of 2
weeks prior to field training. Operating instructions shall outline the
step-by-step procedures required for system startup, operation, and
shutdown. The instructions shall include the manufacturer's name, model
number, service manual, parts list, and brief description of all equipment
and their basic operating features. Maintenance instructions shall include
routine maintenance procedures, possible breakdowns and repairs, and
troubleshooting guide. The instructions shall include the general gate
layout, equipment layout and simplified wiring and control diagrams of the
system as installed.

PART 2 PRODUCTS

2.

1 FENCE FABRIC

Fence fabric shall conform to the following:

1.1 Chain Link Fence Fabric

ASTM A 392, Class 1, zinc-coated steel wire with minimum coating weight of
1.2 ounces of zinc per square foot of coated surface, or ASTM A 491, Type I,
aluminum-coated steel wire. Fabric shall be fabricated of 9 gauge wire
woven in 2 inch mesh. Fabric height shall be 8 feet. Fabric shall be
twisted and barbed on the top selvage and knuckled on the bottom selvage.

.2 GATES

ASTM F 1184 for all sliding cantilever gates. Gate frames shall conform to
strength and coating requirements of ASTM F 1043, for Schedule 40 or
equivalent roll formed sections with external coating Type A or Type B.
Sizes shall be as shown on the drawings. Gate fabric shall be as specified
for chain link fabric. Gate leaves more than 8 feet wide shall have either
intermediate members and diagonal truss rods or shall have tubular members
as necessary to provide rigid construction, free from sag or twist. Gate
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leaves less than 8 feet wide shall have truss rods or intermediate braces.
Intermediate braces shall be provided on all gate frames with an electro-
mechanical lock. Gate fabric shall be attached to the gate frame by method
standard with the manufacturer except that welding will not be permitted.
Latches, hinges, stops, keepers, rollers, and other hardware items shall be
furnished as required for the operation of the gate. Latches shall be
arranged for padlocking so that the padlock will be accessible from both
sides of the gate. Stops shall be provided for holding the gates in the
open position. Each end member of gate frames shall be extended
sufficiently above the top member to carry three strands of barbed wire in
horizontal alignment with wire strands on the fence.

.3 POSTS

.3.1 Metal Posts for Chain Link Fence

AL 3 S ehedute—4b—or—eguiva
ASTM F 1083, zinc-coated. Group 1A, with external coating Type A steel
pipe, Group 1C steel pipe, zinc-coated with external coating Type A or Type
B and Group II roll formed steel sections, or equivalent, shall meet the
strength and coating requirements of ASTM F 1043. Sizes shall be as shown on
the drawings. Line posts and terminal (corner, gate, and pull) posts
selected shall be of the same designation throughout the fence. Gate posts
shall be for the gate type specified subject to the limitation specified in
ASTM F 1184.

SAlaoant 71 formad oncd 1 ~m o RSO IEPPENEE S |
TCH T TTOTTTr—TTOTTmcCo—S T OS2t [Saeaae oy

.4 BRACES AND RAILS

ASTM F 1043, Schedule 40 or equivalent roll-formed sections, zinc-coated,
size as shown on the drawings.

.5 WIRE
.5.1 Tension Wire

Tension wire shall be Type I or Type II, Class 2 coating, in accordance with
ASTM A 824.

.6 ACCESSORIES

ASTM F 626. Ferrous accessories shall be zinc or aluminum coated. Truss
rods shall be furnished for each terminal post. Truss rods shall be
provided with turnbuckles or other equivalent provisions for adjustment.
Barbed wire shall be 3 strand, 13-gauge wire, zinc-coated, Class 3 in
accordance with ASTM A 121 or aluminum coated Type I in accordance with ASTM
A 585. Barbed wire shall have 13-1/2-gauge four-point barbs no more than 6”
apart. Barbed wire support arms shall be the single arm type and of the
design required for the post furnished. Tie wire for attaching fabric to
rails, braces, and posts shall be 9 gauge steel wire and match the coating
of the fence fabric. Miscellaneous hardware coatings shall conform to
ASTM A 153/A 153M unless modified.
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2.

7 CONCRETE

ASTM C 94, using 3/4 inch maximum size aggregate, and having minimum
compressive strength of 3000 psi at 28 days. Grout shall consist of one
part portland cement to three parts clean, well-graded sand and the minimum
amount of water to produce a workable mix.

.8 GATE OPERATOR

Electric gate operators for sliding gates shall be heavy duty type AGS 3000,
or equivalent, as follows: Continuous duty *» HP motor, industrially rated
30 AMP motor control relays and thermal overload protection. Gate operator
motors shall be suitable for operation on a 120 volt, 1 phase, 60-hertz
power system. It shall be provided with a step down transformer for any
required control voltage and a l-phase reversing starter NEMA Size 1
minimum. Power wiring (600 volt rated) will be 12 AWG minimum. All
enclosures shall be weatherproof NEMA 4. Gears shall consist of a hardened
steel machine cut worm and mating bronze gear. All gears and bearings shall
operate in a bath of oil. Gate operators with V-belt pulleys will not be
allowed. Gate operators shall be equipped with an emergency release to
allow the gate to be operated manually. The emergency release mechanism
shall be capable of being locked in the engaged or disengaged position.
Positive stops shall be provided on the gate tracks as a backup to the limit
switches. An HID MaxiProx, or equivalent, proximity card reader operated
system shall be provided with a remote control override for motorized gates
shown on drawings. Forty copies of the same remote, configured at the same
frequency to operate all gates, will be turned over to the Ft. Greely
Department of Public works at the time of Beneficial Occupancy or contract
closure.

The gate and operator shall include the following operational features: a
safety sensor device (opens the gate in case a person is caught during gate
closure); a mechanical/electrical lock to secure the gate with a key on

protected side only (120 volt with solenoid); contacts (inputs) to operate
the gate with event devices (card reader, infrared modulated photocell
detection system, timer, remote control for Fire Department override); a
timer for entry/exit of vehicles to open/close the gate, interphased with
the vehicle infrared modulated photocell detection system system; enclosure
heaters for condensation and operation to —-63 degrees F; limit switches for
the positions of the gate during operations; manual features to open the
gate; a key to shut/lock to open the gate; rating for snow with extra
gaskets at enclosure; and a 3-position open-close button

.9 ELECTRO-MECHANICAL LOCKS

Electro-mechanical locking devices for sliding gates and personnel gates
shall be solenoid actuated such that the deadbolt retracts when the solenoid
is energized and remains electrically retracted until the gate is closed.
The solenoid shall be the continuous duty type, rated for 120V ac, 60Hz
operation. The locking device shall be unlockable by key and shall be keyed
on both sides. Status of the electro-mechanical lock shall be monitored by
two limit switches (integral to the locking device) wired in series. One
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switch shall monitor the deadlock lever and the other switch shall monitor
the locking tongue.

PART 3 EXECUTION

3.

1 INSTALLATION

Fence shall be installed as indicated on the drawings. The fence line shall
be cleared and grubbed prior to fence installation. Line posts shall be
spaced equidistant at intervals not exceeding 10 feet. Terminal (corner,
gate, and pull) posts shall be set at abrupt changes in vertical and
horizontal alignment. Fabric shall be continuous between terminal posts;
however, runs between terminal posts shall not exceed 250 feet. Any damage
to galvanized surfaces, including welding, shall be repaired with paint
containing zinc dust in accordance with ASTM A 780.

.2 EXCAVATION

Post holes shall be cleared of loose material. Waste material shall be
spread where directed. The ground surface irregularities along the fence
line shall be eliminated to the extent necessary to maintain a 1l-inch
clearance between the bottom of the fabric and finish grade.

.3 POST INSTALLATION

.3.1 Posts for Chain Link Fence

Posts shall be set plumb and in alignment. Line posts shall be mechanically
driven if soil conditions allow. Driven posts shall be set to a minimum
depth of 3 feet and shall be protected with drive caps when being set.
Corner, terminal, gate, and pull posts shall be centered in concrete
foundations. Except where solid rock is encountered, posts shall be set in
concrete to the depth indicated on the drawings. Where solid rock is
encountered with no overburden, posts shall be set to a minimum depth of 18
inches in rock. Where solid rock is covered with an overburden of soil or
loose rock, posts shall be set to the minimum depth indicated on the drawing
unless a penetration of 18 inches in solid rock is achieved before reaching
the indicated depth, in which case depth of penetration shall terminate.

All portions of posts set in rock shall be grouted. Portions of posts not
set in rock shall be set in concrete from the rock to ground level. Posts
set in concrete shall be set in holes not less than the diameter shown on
the drawings. Diameters of holes in solid rock shall be at least 1 inch
greater than the largest cross section of the post. Concrete and grout
shall be thoroughly consolidated around each post, shall be free of voids
and finished to form a dome. Concrete and grout shall be allowed to cure
for 72 hours prior to attachment of any item to the posts.

.4 RATLS

4.1 Top Rail

Top rail shall be supported at each post, 18” from the top of the fabric, to
form a continuous brace between terminal posts along the entire length of
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3.

the fence as shown on the drawings. Where required, sections of top rail
shall be joined using sleeves or couplings that will allow expansion or
contraction of the rail. Top rail shall be installed as indicated on the
drawings.

.5 BRACES AND TRUSS RODS

Horizontal and diagonal (compression) braces and diagonal truss (tension)
rods shall be installed where shown on the drawings. Braces and truss rods
shall extend from terminal posts to line posts. Diagonal braces shall form
an angle of approximately 40 to 50 degrees with the horizontal, unless shown
otherwise.

.6 TENSION WIRES

Tension wires shall be installed along the top and bottom of the fence line
and attached to the terminal posts of each stretch of the fence. Tension
wires shall be interwoven every 8” through the fence fabric and secured at
each and every post in such a fashion that will not allow any perceivable
movement between it and the post when the fabric is flexed. Top tension
wires shall be installed within the top 4 inches of the installed fabric;
bottom tension wires shall be installed within the bottom 6 inches of the
installed fabric. Tension wire shall be pulled taut and shall be free of
sag.

.7 CHAIN LINK FABRIC

Chain link fabric shall be installed on the side of the post indicated.
Fabric shall be attached to terminal posts with stretcher bars and tension
bands. Bands shall be spaced at approximately 15-inch intervals. The
fabric shall be installed and pulled taut to provide a smooth and uniform
appearance free from sag, without permanently distorting the fabric diamond
or reducing the fabric height. Fabric shall be fastened to line posts at
approximately 15 inch intervals and fastened to all rails and tension wires
at approximately 12 inch intervals. Fabric shall be restrained from
movement. Fabric shall be cut by untwisting and removing pickets. Splicing
shall be accomplished by weaving a single picket into the ends of the rolls
to be joined. The bottom of the installed fabric shall be 1 inch plus or
minus 1/2 inch above the ground.

.8 BARBED WIRE SUPPORTING ARMS AND BARBED WIRE

.8.1 General Requirements

Barbed wire supporting arms and barbed wire shall be installed taut and
tightly secured. Supporting arms shall be anchored to the posts in a manner
to prevent any movement or rattling or easy removal with hand tools. Barbed
wire shall be pulled taut and attached to the arms with clips or other means
that will prevent movement or easy removal.

9 GATE INSTALLATION
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Gates shall be installed at the locations shown. Slide gates shall be
installed as recommended by the manufacturer. Hinge pins, and hardware
shall be welded or otherwise secured to prevent removal.

.10 GROUNDING

See electrical specifications for grounding requirements.

-- End of Section --
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SECTION 02921

SEEDING

PART 1 GENERAL

1.

1

1 REFERENCES

The publications listed below form a part of this specification to the

extent referenced. The publications are referred to in the text by basic

designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 602 (1995a) Agricultural Liming Materials

ASTM D 4972 (1995a) pH of Soils

U.S. DEPARTMENT OF AGRICULTURE (USDA)

AMS Seed Act (1995) Federal Seed Act Regulations Part 201

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION AND PUBLIC FACILITIES
(ADOT&PF)

ADOT&PF Specifications (1998) Standard Specifications for Highway
Construction

.2 SUBMITTALS

Submit the following in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment; FIO. Surface Erosion Control Material; FIO.
Chemical Treatment Material; FIO.

Manufacturer's literature including physical characteristics, application
and installation instructions for equipment, surface erosion control
material and chemical treatment material.
SD-07 Schedules
Equipment; FIO.
A listing of equipment to be used for the seeding operation.
SD-07 Statements
Delivery; FIO.
Delivery schedule.

Finished Grade; FIO.
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Finished grade status.
Topsoil; FIO.
Availability of topsoil from the stripping and stock piling operation.
SD-06 Test Reports
Equipment Calibration; FIO.

Certification of calibration tests conducted on the equipment used in the
seeding operation.

Soil Test; FIO.
Certified reports of inspections and laboratory tests, prepared by an
independent testing agency, including analysis and interpretation of test
results. Each report shall be properly identified. Test methods used and
compliance with recognized test standards shall be described.

SD-07 Certificates

Seed; FIO. pH Adjuster; FIO. Fertilizer; FIO.
Mulch; FIO.

Prior to the delivery of materials, certificates of compliance attesting
that materials meet the specified requirements. Certified copies of the
material certificates shall include the following:

a. Seed. Classification, botanical name, common name, percent pure
live seed, minimum percent germination and hard seed, maximum percent weed
seed content, and date tested.

b. pH Adjuster. Calcium carbonate equivalent and sieve analysis.

c. Fertilizer. Chemical analysis and composition percent.

d. Mulch: Composition and source.

Bag count or bulk weight measurements of material used compared with area
covered to determine the application rate and quantity installed.

Seed Establishment Period; FIO.
Calendar time period for the seed establishment period. When there is more
than one seed establishment period, the boundaries of the seeded area

covered for each period shall be described.

.3 DELIVERY, INSPECTION, STORAGE, AND HANDLING

.3.1 Delivery

A delivery schedule shall be provided at least 10 calendar days prior to the
first day of delivery.
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1.3.1.1 Soil Amendments

Soil amendments shall be delivered to the site in the original, unopened
containers bearing the manufacturer's chemical analysis. In lieu of
containers, soil amendments may be furnished in bulk. A chemical analysis
shall be provided for bulk deliveries.

1.3.2 Inspection

Seed shall be inspected upon arrival at the job site for conformity to
species and quality. Seed that is wet, moldy, or bears a test date five
months or older, shall be rejected. Other materials shall be inspected for
compliance with specified requirements. The following shall be rejected:
open soil amendment containers or wet soil amendments. Unacceptable
materials shall be removed from the job site.

1.3.3 Storage
Materials shall be stored in designated areas. Seed, lime, and fertilizer
shall be stored in cool, dry locations away from contaminants. Chemical
treatment material shall be stored according to manufacturer's instructions
and not with seeding operation materials.

1.3.4 Handling

Except for bulk deliveries, materials shall not be dropped or dumped from
vehicles.

1.3.5 Time Limitation

Hydroseeding time limitation for holding seed in the slurry shall be a
maximum 24 hours.

1.4 Installation

The only area that will require seeding is at the front gate (Gate 5,
Drawing C-002). The area will encompass 600 feet in each direction from the
front gate.

PART 2 PRODUCTS

2.1 SEED

2.1.1 Seed Classification
State-approved seed of the latest season's crop shall be provided in
original sealed packages bearing the producer's guaranteed analysis for
percentages of mixture, purity, germination, hard seed, weed seed content,

and inert material. Labels shall be in conformance with AMS Seed Act and
applicable State of Alaska seed laws.
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2.1.2 Seed Mixture

Seed mixture shall be as follows:

SEED REQUI REMENTS

SPECI ES PERCENT BY WEI GHT
Hairgrass (Tufted or Bering) 30
Red Fescue (Arctared) 30
Al pi ne Bl uegrass (G uening) 20
Sl ender Wheat grass (Wi nwri ght) 10
@ aucous Bl uegrass (Tundra) 10*

*1f unavail able, substitute balance of mix in proportions shown.

2.1.3 Quality
Weed seed shall be a maximum 1 percent by weight of the total mixture.
2.1.4 Seed Mixing

The mixing of seed may be done by the seed supplier prior to delivery, or on
site as directed.

2.1.5 Substitutions

Substitutions will not be allowed without written request and approval from
the Contracting Officer.

2.2 TOPSOIL
Topsoil shall be the existing surface soil stripped and stockpiled onsite.
2.3 SOIL AMENDMENTS

Soil amendments shall consist of, fertilizer, and may consist of pH adjuster
as described hereafter.

2.3.1 pH Adjuster

The pH adjuster, if required, shall be an agricultural liming material in
accordance with ASTM C 602. These materials may be burnt lime, hydrated
lime, ground limestone, sulfur, or shells. The pH adjuster shall be used to
create a favorable soil pH for the plant material specified.

2.3.1.1 Limestone

Limestone material shall contain a minimum calcium carbonate equivalent of 80
percent. Gradation: Gradation shall meet ADOT&PF Specifications Section
712-2.03: 100 percent shall pass through a No. 8 sieve; and 90 percent shall
pass through a No. 20 sieve and 50 percent shall pass sieve No. 100. To raise
soil pH, ground limestone shall be used.
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2.3.1.2 Hydrated Lime

Hydrated lime shall contain a minimum calcium carbonate equivalent of 110
percent. Gradation: A minimum 100 percent shall pass through a No. 8
sieve and a minimum 97 percent shall pass through a No. 60 sieve.

2.3.1.3 Burnt Lime

Burnt lime shall contain a minimum calcium carbonate equivalent of 140
percent. Gradation: A minimum 95 percent shall pass through a No. 8 sieve
and a minimum 35 percent shall pass through a No. 60 sieve.

2.3.2 Fertilizer

The nutrients ratio shall be 20 percent nitrogen, 20 percent phosphorus, and
10 percent potassium. Fertilizer shall be controlled release commercial
grade, free flowing, uniform in composition, and consist of a nitrogen-
phosphorus-potassium ratio. The fertilizer shall be derived from sulphur
coated urea, urea formaldehyde, plastic or polymer coated pills, or
isobutylenediurea (IBDU). Fertilizer shall be balanced with the inclusion
of trace minerals and micro-nutrients.

Standard commercial fertilizer shall be supplied separately or in mixtures,
and furnished in moisture-proof containers. Each container shall be marked
with the weight and with the manufacturer's guaranteed analysis of the
contents showing the percentage for each ingredient contained therein.
Tolerances shall be limited to plus or minus 2 percent

2.4 MULCH

Mulch shall be free from weeds, mold, and other deleterious materials.
Mulch materials shall be native to the region.

2.4.1 Straw
Straw shall be stalks from oats, wheat, rye, barley, or rice, furnished in
air-dry condition and with a consistency for placing with commercial mulch-
blowing equipment.

2.4.2 Hay
Hay shall be native hay, sudan-grass hay, broomsedge hay, or other
herbaceous mowings, furnished in an air-dry condition suitable for placing
with commercial mulch-blowing equipment.

2.4.3 Wood Cellulose Fiber
Wood cellulose fiber shall not contain any growth or germination-inhibiting
factors and shall be dyed an appropriate color to facilitate placement
during application. Composition on air-dry weight basis: 9 to 15 percent
moisture, pH range from 4.5 to 6.0.

2.4.4 Paper Fiber

Paper fiber mulch shall be recycled news print that is shredded for the
purpose of mulching seed.
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WATER

2.5

unless otherwise noted.

Water shall be the responsibility of the Contractor,

to plant life.

Water shall not contain elements toxic
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EXECUTION

PART 3

INSTALLING SEED TIME AND CONDITIONS

3.1

Time

Seeding

3.1.1

’

Seed shall be installed from May 15 to August 15 for spring establishment

it shall be delayed until after

If seeding is not completed by Aug 15,

t

1s presen

hes of crustless snow i

inc

but not later than when 2

September 15,

on the ground.

SECTION 02921 PAGE 8



3.1.2 Seeding Conditions

Seeding operations shall be performed only during periods when beneficial
results can be obtained. When drought, excessive moisture, or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to the seeding operations,
proposed alternate times shall be submitted for approval.

3.1.3 Equipment Calibration

Immediately prior to the commencement of seeding operations, calibration
tests shall be conducted on the equipment to be used. These tests shall
confirm that the equipment is operating within the manufacturer's
specifications and will meet the specified criteria. The equipment shall be
calibrated a minimum of once every day during the operation. The
calibration test results shall be provided within 1 week of testing.

3.1.4 Soil Test

Topsoil shall be tested for pH in accordance with ASTM D 4972. One soil
test will be made for each 500 cubic yards of topsoil placed. The
Contractor shall advise the Contracting Officer if pH values are less than
5.

3.2 SITE PREPARATION
3.2.1 Finished Grade and Topsoil

The Contractor shall verify that finished grades are as indicated on
drawings, and the placing of topsoil, smooth grading, and compaction
requirements have been completed prior to the commencement of the seeding
operation.

3.2.2 Application of Soil Amendments
3.2.2.1 Applying pH Adjuster

If pH values of the on-site topsoil are less than 5, the Contracting Officer
will determine if pH adjusters will be applied and the rate of application.
Costs associated with pH adjustment will be negotiated with the Contractor.
The pH adjuster shall be incorporated into the soil to a maximum 4 inch
depth or may be incorporated as part of the tillage operation.

3.2.2.2 Applying Fertilizer

The application rate shall be 450 pounds per acre to provide 90 pounds of
ni trogen, 90 pounds of phosphorous, 45 pounds of potassium wth an
estimated 225 pounds of inert nmaterial per acre. Fertilizer shall be

i ncorporated into the soil to a maximum 4 inch depth or may be incorporated
as part of the tillage or hydroseeding operation.

3.2.3 Tillage
Soil on slopes up to a maximum 3-horizontal-to-l-vertical shall be tilled to

a minimum 4 inch depth. On slopes between 3-horizontal-to-l-vertical and 1-
horizontal-to-1 vertical, the soil shall be tilled to a minimum 2 inch
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depth by scarifying with heavy rakes, or other method. Rototillers shall be
used where soil conditions and length of slope permit. On slopes 1-
horizontal-to-1 vertical and steeper, no tillage is required. Drainage
patterns shall be maintained as indicated on drawings. Areas compacted by
construction operations shall be completely pulverized by tillage. Soil
used for repair of surface erosion or grade deficiencies shall conform to
topsoil requirements. The pH adjuster and fertilizer may be applied during
this procedure.

3.2.4 Prepared Surface
3.2.4.1 Preparation

The prepared surface shall match the adjoining grade of any surfaced area.
New surfaces shall be blended to existing areas. The prepared surface shall
be completed with a light raking to remove debris.

3.2.4.2 Area Debris

Debris and stones over a minimum 3 inch in any dimension shall be removed
from the surface.

3.2.4.3 Protection

Areas with the prepared surface shall be protected from compaction or damage
by vehicular or pedestrian traffic and surface erosion.

3.3 INSTALLATION

Prior to installing seed, any previously prepared surface compacted or
damaged shall be reworked to meet the requirements of paragraph SITE
PREPARATION. Seeding operations shall not take place when the wind velocity
will prevent uniform seed distribution.

3.3.1 Installing Seed

Seeding method shall be Broadcast Seeding or Hydroseeding. Seeding
procedure shall be consistent with ADOT&PF Specifications Section 618 and
shall ensure even coverage. The specified seed mix shall be applied at a
rate of 43 pounds per acre.

3.3.1.1 Broadcast Seeding

Seed shall be unifornmly broadcast consistent with ADOT&PF Specifications
Section 618. Half the total rate of seed application shall be broadcast in
1 direction, with the remai nder of the seed rate broadcast at 90 degrees
fromthe first direction. Seed shall be covered a maxi num 1/4 inch depth
by di sk harrow, steel mat drag, cultipacker, or other approved devi ce.

3.3.2 Hydroseeding

Seed shall be mixed to ensure broadcast at constant rate. Seed and
fertilizer shall be added to water and thoroughly mixed to meet the rates
specified. The time period for the seed to be held in the slurry shall be a
maximum 24 hours. Wood cellulose fiber mulch and tackifier shall be added
at the rates recommended by the manufacturer after the seed, fertilizer, and
water have been thoroughly mixed to produce a homogeneous slurry. Slurry
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shall be uniformly applied under pressure over the entire area. The
hydroseeded area shall not be rolled.

.3.3 Mulching
.3.3.1 Hay or Straw Mulch

Hay or straw mulch shall be spread uniformly at the rate of 2 tons per acre.
Mulch shall be spread by hand, blower-type mulch spreader, or other approved
method. Mulching shall be started on the windward side of relatively flat
areas or on the upper part of steep slopes, and continued uniformly until
the area is covered. The mulch shall not be bunched or clumped. Sunlight
shall not be completely excluded from penetrating to the ground surface.

All areas installed with seed shall be mulched on the same day as the
seeding. Mulch shall be anchored immediately following spreading.

.3.3.2 Mechanical Anchor

Mechanical anchor shall be a V-type-wheel land packer; a scalloped-disk land
packer designed to force mulch into the soil surface; or other suitable
equipment.

.3.3.3 Non-Asphaltic Tackifier

Hydrophilic colloid shall be applied at the rate recommended by the
manufacturer, using hydraulic equipment suitable for thoroughly mixing with
water. A uniform mixture shall be applied over the area.

.3.3.4 Wood Cellulose Fiber, Paper Fiber, and Recycled Paper

Wood cellulose fiber, paper fiber, or recycled paper shall be applied as
part of the hydroseeding operation. The mulch shall be mixed and applied in
accordance with the manufacturer's recommendations.

.3.4 Watering Seed

Watering shall be started immediately after completing the seeding of an
area. Water shall be applied to supplement rainfall at a rate sufficient to
ensure moist soil conditions to a minimum 1 inch depth. Run-off and
puddling shall be prevented. Watering trucks shall not be driven over turf
areas, unless otherwise directed. Watering of other adjacent areas or plant
material shall be prevented.

.4 SURFACE EROSION CONTROL

4.1 Surface Erosion Control Material

Where indicated or as directed, surface erosion control material shall be
installed in accordance with manufacturer's instructions. Placement of the

material shall be accomplished without damage to installed material or
without deviation to finished grade.
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3.5 RESTORATION AND CLEAN UP
3.5.1 Restoration

Existing turf areas, pavements, and facilities that have been damaged from
the seeding operation shall be restored to original condition at
Contractor's expense.

3.5.2 Clean Up

Excess and waste material shall be removed from the seeded areas and shall
be disposed offsite. Adjacent paved areas shall be cleaned.

3.6 PROTECTION OF INSTALLED AREAS

Immediately upon completion of the seeding operation in an area, the area
shall be protected against traffic or other use by erecting barricades and
providing signage as required, or as directed.

3.7 SEED ESTABLISHMENT PERIOD
3.7.1 Commencement

The seed establishment period to obtain a healthy stand of grass plants
shall begin on the first day of seeding work under this contract and shall
continue through the remaining life of the contract and end 3 months after
the last day of the seeding operation required by this contract. Written
calendar time period shall be furnished for the seed establishment period.
When there is more than 1 seed establishment period, the boundaries of the
seeded area covered for each period shall be described. The seed
establishment period shall be modified for inclement weather, shut down
periods, or for separate completion dates of areas.

3.7.2 Satisfactory Stand of Grass Plants

Grass plants shall be evaluated for species and health when the grass plants
are a minimum 1 inch high. A satisfactory stand of grass plants from the
seeding operation shall be a minimum 20 grass plants per square foot. Bare
spots shall be a maximum 6 inches square. The total bare spots shall not
exceed 2 percent of the total seeded area.

3.7.3 Maintenance During Establishment Period
Maintenance of the seeded areas shall include eradicating weeds, insects and
diseases; protecting embankments and ditches from surface erosion;
maintaining erosion control materials and mulch; protecting installed areas
from traffic; mowing; watering; and post-fertilization.

3.7.3.1 Mowing
Lawn Areas: Lawn areas shall be mowed to a minimum 3-inch height when the

turf is a maximum 4 inches high. Clippings shall be removed when the amount
cut prevents sunlight from reaching the ground surface.
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3.7.3.2 Repair or Reinstall

Unsatisfactory stand of grass plants and mulch shall be repaired or
reinstalled, and eroded areas shall be repaired in accordance with paragraph

SITE PREPARATION.
3.7.3.3 Maintenance Record

A record of each site visit shall be furnished, describing the maintenance
work performed; areas repaired or reinstalled; and diagnosis for
unsatisfactory stand of grass plants.

-— End of Section --
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SECTION 16370
ELECTRICAL DISTRIBUTION SYSTEM, AERIAL
PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C29.1 (1988; R 1996) Electrical Power Insulators -
Test Methods

ANSI C29.2 (1992) Insulators - Wet-Process Porcelain and
Toughened Glass - Suspension Type
ANSI C29.3 (1986; R 1995) Wet Process Porcelain

Insulators - Spool Type

ANSI C29.4 (1989; R 1995) Wet-Process Porcelain
Insulators - Strain Type
ANSI C29.8 (1985; R 1995) Wet-Process Porcelain

Insulators - Apparatus, Cap and Pin Type

ANSI C29.9 (1983; R 1996) Wet-Process Porcelain
Insulators - Apparatus, Post-Type

ANSI C57.12.20 (1997) Overhead Type Distribution
Transformers, 500 KVA and Smaller: High
Voltage 34 500 Volts and Below: Low Voltage,
7970/13 800 Y Volts and Below

ANSI C135.1 (1979) Galvanized Steel Bolts and Nuts for
Overhead Line Construction

ANSI C135.2 (1999) Threaded Zinc-Coated Ferrous Strand-
Eye Anchor Rods and Nuts for Overhead Line
Construction

ANSI C135.4 (1987) Zinc-Coated Ferrous Eyebolts and Nuts

for Overhead Line Construction

ANSI C135.14 (1979) Staples with Rolled or Slash Points
for Overhead Line Construction

ANSI C135.22 (1988) Zinc-Coated Ferrous Pole-Top Insulator
Pins with Lead Threads for Overhead Line
Construction

ANSI C135.30 (1988) Zinc-Coated Ferrous Ground Rods for

Overhead or Underground Line Construction
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ANST

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

05.

A 36/A 36M
A 123/A 123M
A 153/A 153M
A 475

A 575

A 576

B 1

B 8

B 117

B 228

B 230/B 230M
B 231/B 231M
B 232/B 232M
B 398/B 398M
B 399/B 399M
B 416

D 923

(1992) Specifications and Dimensions for Wood
Poles

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

(2001) Carbon Structural Steel

(2001a) Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products

(2001a) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

(1998) Zinc-Coated Steel Wire Strand

(1996; R 2002) Steel Bars, Carbon, Merchant
Quality, M-Grades

(1990b; R 2000) Steel Bars, Carbon, Hot-
Wrought, Special Quality

(2001) Hard-Drawn Copper Wire

(1999) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium-Hard, or Soft

(1997) Operating Salt Spray (Fog) Apparatus

(1998) Concentric-Lay-Stranded Copper-Clad
Steel Conductors

(1999) Aluminum 1350-H19 Wire for Electrical
Purposes

(2001el) Concentric-Lay-Stranded Aluminum
1350 Conductors

(2001lel) Concentric-Lay-Stranded Aluminum
Conductors, Coated-Steel Reinforced (ACSR)

(1999) Aluminum-Alloy 6201-T81 Wire for
Electrical Purposes

(1999) Concentric-Lay-Stranded Aluminum-Alloy
6201-T81 Conductors

(1998) Concentric-Lay-Stranded Aluminum-Clad
Steel Conductors

(1997) Sampling Electrical Insulating Liquids

SECTION 16370 PAGE 4



AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C4 (1999) Poles - Preservative Treatment by
Pressure Processes

AWPA C25 (2001) Sawn Crossarms - Preservative
Treatment by Pressure Processes

AWPA P1/P13 (2001) Standard for Creosote Preservative
AWPA P5 (2001) Standard for Waterborne Preservatives
AWPA P8 (2001) Standard for Oil-Borne Preservatives
AWPA P9 (2001) Standards for Solvents and

Formulations for Organic Preservative Systems

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2002) National Electrical Safety Code

IEEE C57.12.00 (2000) General Requirements for Liquid-
Immersed Distribution, Power, and Regulating
Transformers

IEEE C57.13.2 (1991) Standard Conformance Test Procedures

for Instrument Transformers

IEEE C57.15 (1999) Requirements, Terminology, and Test
Code for Step-Voltage Regulators

IEEE C57.19.00 (1991; R 1997) Standard General Requirements
and Test Procedures for Outdoor Power
Apparatus Bushings

IEEE C57.19.01 (2000) Performance Characteristics and
Dimensions for Outdoor Apparatus Bushings

IEEE C57.98 (1994) Guide for Transformer Impulse Tests

IEEE Co62.1 (1989; R 1994) Surge Arresters for AC Power
Circuits

IEEE C62.2 (1987; R 1994) Guide for the Application of

Gapped Silicon-Carbide Surge Arresters for
Alternating Current Systems

IEEE C62.11 (1999) Metal-Oxide Surge Arresters for AC
Power Circuits

IEEE Std 18 (1992) Shunt Power Capacitors
IEEE Std 81 (1983) Guide for Measuring Earth Resistivity,

Ground Impedance, and Earth Surface
Potentials of a Ground System (Part 1)
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IEEE Std 100 (2000) IEEE Standard Dictionary of Electrical
and Electronics Terms

IEEE Std 242 (2001) Recommended Practice for Protection
and Coordination of Industrial and Commercial
Power Systems - Buff Book

IEEE Std 399 (1997) Recommended Practice for Power Systems
Analysis - Brown Book
IEEE Std 404 (2000) Cable Joints for Use with Extruded

Dielectric Cable Rated 5000 V Through 138 000
V and Cable Joints for Use with Laminated
Dielectric Cable Rated 2500 V Through 500 000
\%

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

ICEA S-70-547 (2000) Weather Resistant Polyolefin Covered
Conductors

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA HV 2 (1984; R 1996) Application Guide for Ceramic
Suspension Insulators

NEMA ICS 6 (1993; R 2001) Industrial Control and
Systems, Enclosures

NEMA LA 1 (1992; R 1999) Surge Arresters

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NEPA 70 (2002) National Electrical Code
U.S. DEPARTMENT OF AGRICULTURE (USDA)
RUS Bull 1728H-701 (1993) REA Specification for Wood Crossarms
(Solid and Laminated), Transmission Timbers
and Pole Keys

UNDERWRITERS LABORATORIES (UL)

UL 467 (1993; Rev thru Feb 2001) Grounding and
Bonding Equipment

UL 486A (1997; Rev thru May 2001) Wire Connectors and
Soldering Lugs for Use with Copper Conductors

UL 486B (1997; Rev thru May 2001) Wire Connectors for
Use with Aluminum Conductors

1.2 GENERAL REQUIREMENTS

1.2.1 Terminology
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Terminology used in this specification is as defined in IEEE Std 100.
2.2 Service Conditions
Items provided under this section shall be specifically suitable for the
following service conditions.

a. Altitude 1,314

b. Ambient Temperature -60 to +90 degrees F.

c. Frequency 60 hz.

.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Electrical Distribution System; G.

Detail drawings consisting of equipment drawings, illustrations,
schedules, instructions, diagrams and other information necessary
to define the installation and enable the Government to check
conformity with the requirements of the contract drawings. Detail
drawings shall as a minimum include:

a. Poles.

b. Crossarms.

c. Transformers.

d. Pole top switches.

e. Conductors.

f. Insulators.

g. Surge arresters.

If departures from the contract drawings are deemed necessary by
the Contractor, complete details of such departures shall be
submitted with the detail drawings. Approved departures shall be
made at no additional cost to the Government.

Detail drawings shall show how components are assembled, function
together and how they will be installed on the project. Data and

drawings for component parts of an item or system shall be
coordinated and submitted as a unit. Data and drawings shall be
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coordinated and included in a single submission. Multiple
submissions for the same equipment or system are not acceptable
except where prior approval has been obtained from the Contracting
Officer. 1In such cases, a list of data to be submitted later shall
be included with the first submission. Detail drawings shall
consist of the following:

a. Detail drawings showing physical arrangement, construction
details, connections, finishes, materials used in fabrication,
provisions for conduit or busway entrance, access requirements for
installation and maintenance, physical size, electrical
characteristics, foundation and support details, and equipment
weight. Drawings shall be drawn to scale and/or dimensioned.
Optional items shall be clearly identified as included or excluded.

b. Internal wiring diagrams of equipment showing wiring as
actually provided for this project. External wiring connections
shall be clearly identified.

As-Built Drawings; G.

The as-built drawings shall be a record of the construction as
installed. The drawings shall include the information shown on the
contract drawings as well as deviations, modifications, and changes
from the contract drawings, however minor. The as-built drawings
shall be kept at the job site and updated daily. The as-built
drawings shall be a full sized set of prints marked to reflect
deviations, modifications, and changes. The as-built drawings
shall be complete and show the location, dimensions, part
identification, and other information. Additional sheets may be
added. The as-built drawings shall be jointly inspected for
accuracy and completeness by the Contractor's quality control
representative and by the Contracting Officer prior to the
submission of each monthly pay estimate. Upon completion of the
work, the Contractor shall submit three full sized sets of the
marked prints to the Contracting Officer for approval. If upon
review, the as-built drawings are found to contain errors and/or
omissions, they will be returned to the Contractor for correction.
The Contractor shall correct and return the as-built drawings to
the Contracting Officer for approval within ten calendar days from
the time the drawings are returned to the Contractor.

SD-03 Product Data

Fault Current Analysis; G.
Protective Device; G.
Coordination Study; G.

The study shall be submitted along with protective device
equipment submittals. No time extensions or similar contract
modifications will be granted for work arising out of the
requirements for this study. Approval of protective devices
proposed shall be based on recommendations of this study. The
Government shall not be held responsible for any changes to
equipment, device settings, ratings, or additional labor for
installation of equipment or devices ordered and/or procured prior
to approval of the study.
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Nameplates; G.

Catalog cuts, brochures, circulars, specifications, product data,
and printed information in sufficient detail and scope to verify
compliance with the requirements of the contract documents.

Material and Equipment; G.

A complete itemized listing of equipment and materials proposed
for incorporation into the work. Each entry shall include the item
number, the quantity of items proposed, and the name of the
manufacturer of the item.

General Installation Requirements; G.

As a minimum, installation procedures for transformers.
Procedures shall include diagrams, instructions, and precautions
required to install, adjust, calibrate, and test the devices and
equipment.

SD-06 Test Reports
Factory Tests; FIO.

Certified factory test reports shall be submitted when the
manufacturer performs routine factory tests, including tests
required by standards listed in paragraph REFERENCES. Results of
factory tests performed shall be certified by the manufacturer, or
an approved testing laboratory, and submitted within 7 days
following successful completion of the tests specified in
applicable publications or in these specifications.

Field Testing; G.

A proposed field test plan 30 days prior to testing the installed
system. No field test shall be performed until the test plan is
approved. The test plan shall consist of complete field test
procedures including tests to be performed, test equipment
required, and tolerance limits.

Operating Tests; G.

Six copies of the information described below in 8-1/2 by 11
inch binders having a minimum of 5 rings, and including a separate
section for each test. Sections shall be separated by heavy
plastic dividers with tabs.

a. A list of equipment used, with calibration certifications.

b. A copy of measurements taken.

c. The dates of testing.

d. The equipment and values to be verified.
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e. The condition specified for the test.
f. The test results, signed and dated.
g. A description of adjustments made.
SD-07 Certificates
Material and Equipment; FIO.

Where materials or equipment are specified to conform to the
standards of the Underwriters Laboratories (UL) or to be
constructed or tested, or both, in accordance with the standards of
the American National Standards Institute (ANSI), the Institute of
Electrical and Electronics Engineers (IEEE), or the National
Electrical Manufacturers Association (NEMA), the Contractor shall
submit proof that the items provided under this section of the
specifications conform to such requirements. The label of, or
listing by, UL will be acceptable as evidence that the items
conform thereto. Either a certification or a published catalog
specification data statement, to the effect that the item is in
accordance with the referenced ANSI or IEEE standard, will be
acceptable as evidence that the item conforms thereto. A similar
certification or published catalog specification data statement to
the effect that the item is in accordance with the referenced NEMA
standard, by a company listed as a member company of NEMA, will be
acceptable as evidence that the item conforms thereto. In lieu of
such certification or published data, the Contractor may submit a
certificate from a recognized testing agency equipped and competent
to perform such services, stating that the items have been tested
and that they conform to the requirements listed, including methods
of testing of the specified agencies.

SD-10 Operation and Maintenance Data
Electrical Distribution System; G.

Six copies of Operation and Maintenance manuals electrical
distribution system shall be provided, within 15 calendar days
following the completion of tests and shall include assembly,
installation, operation and maintenance instructions, spare parts
data which provides supplier name, current cost, catalog order
number, and a recommended list of spare parts to be stocked.
Manuals shall also include data outlining detailed procedures for
system startup and operation, and a troubleshooting guide which
lists possible operational problems and corrective action to be
taken. A brief description of all equipment, basic operating
features, and routine maintenance requirements shall also be
included. Documents shall be bound in a binder marked or
identified on the spine and front cover. A table of contents page
shall be included and marked with pertinent contract information

and contents of the manual. Tabs shall be provided to separate
different types of documents, such as catalog ordering information,
drawings, instructions, and spare-parts data. Index sheets shall

be provided for each section of the manual when warranted by the
quantity of documents included under separate tabs or dividers.
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1.

Three additional copies of the instructions manual shall be
provided within 30 calendar days following the manuals.

Three additional copies of the instructions manual within 30
calendar days following the approval of the manuals.

4 DELIVERY, STORAGE, AND HANDLING

Devices and equipment shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored items shall be
protected from the environment in accordance with the manufacturer's
published instructions. Damaged items shall be replaced. ©0il filled
transformers and switches shall be stored in accordance with the
manufacturer's requirements. Wood poles held in storage for more than 2
weeks shall be stored in accordance with ANSI 05.1. Handling of wood poles
shall be in accordance with ANSI 05.1, except that pointed tools capable of
producing indentations more than inch in depth shall not be used.

.5 EXTRA MATERIALS

One additional spare fuse or fuse element for each furnished fuse or fuse
element shall be delivered to the Contracting Officer when the electrical
system is accepted. Two complete sets of all special tools required for
maintenance shall be provided, complete with a suitable tool box. Special
tools are those that only the manufacturer provides, for special purposes
(to access compartments, or operate, adjust, or maintain special parts).

PART 2 PRODUCTS

2.

2.

2.

1 GENERAL REQUIREMENTS

Products shall conform to the following requirements. Items of the same
classification shall be identical including equipment, assemblies, parts,
and components.

.2 STANDARD PRODUCT

Material and equipment shall be the standard product of a manufacturer
regularly engaged in the manufacture of the product and shall essentially
duplicate items that have been in satisfactory use for at least 2 years
prior to bid opening.

.3 NAMEPLATES

.3.1 General

Each major component shall have the manufacturer's name, address, type or
style, model or serial number, and catalog number on a nameplate securely
attached to the equipment. Equipment containing liquid-dielectrics shall
have the type of dielectric on the nameplate. Nameplates shall be made of
noncorrosive metal. As a minimum, nameplates shall be provided for
transformers, circuit breakers, meters and switches.

4 CORROSION PROTECTION

4.1 Aluminum Materials
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Aluminum shall not be used in contact with earth or concrete. Where
aluminum conductors are connected to dissimilar metal, fittings conforming
to UL 486B shall be used.

4.2 Ferrous Metal Materials
.4.2.1 Hardware

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

4.2.2 Equipment

Equipment and component items, including but not limited to transformers and
ferrous metal luminaires not hot-dip galvanized or porcelain enamel
finished, shall be provided with corrosion-resistant finishes which shall
withstand 120 hours of exposure to the salt spray test specified in ASTM B
117 without loss of paint or release of adhesion of the paint primer coat to
the metal surface in excess of 1/16 inch from the test mark. The described
test mark and test evaluation shall be in accordance with ASTM D 1654 with a
rating of not less than 7 in accordance with TABLE 1, (procedure A). Cut
edges or otherwise damaged surfaces of hot-dip galvanized sheet steel or
mill galvanized sheet steel shall be coated with a zinc rich paint
conforming to the manufacturer's standard.

.4.3 Finishing

Painting required for surfaces not otherwise specified and finish painting
of items only primed at the factory shall be as specified in Section 09900
PAINTS AND COATINGS.

.5 CONDUCTORS, CONNECTORS, AND SPLICES

.5.1 Aluminum-Composition Conductors

Aluminum-conductor-steel-reinforced, ACSR, shall comply with ASTM B 232/B
232M.

.5.2 Copper Conductors

Hard-drawn-copper conductors shall comply with ASTM B 1 and ASTM B 8 as
appropriate for the conductor size.

.5.3 Connectors and Splices

Connectors and splices shall be of copper alloys for copper conductors,
aluminum alloys for aluminum-composition conductors, and a type designed to
minimize galvanic corrosion for copper to aluminum-composition conductors.
Aluminum-composition and aluminum-composition to copper shall comply with UL
486B, and copper-to-copper shall comply with UL 486A.

.6 LOW-VOLTAGE LINES
Low-voltage line conductors shall be of the neutral-supported secondary and
service drop type. Neutral-supported secondary and service drop conductors

shall be insulated copper with bare hard-drawn-copper or copper-clad steel
neutrals. Conductors on secondary racks may be provided in lieu of neutral-
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supported cable for pole line circuits where necessary clearances are
available.

.7 POLES AND HARDWARE
Poles shall be of lengths and classes indicated.
7.1 Wood Poles

Wood poles shall comply with ANSI 05.1, and shall be pressure treated in
accordance with AWPA C4, with creosote conforming to AWPA P1/Pl3or with oil-
borne preservatives and petroleum conforming to AWPA P8 and AWPA P9,
respectively, and waterborne preservatives conforming to AWPA P5.
Waterborne preservatives shall be either chromated or ammoniacal copper
arsenate. Any species listed in ANSI 05.1 for which a preservative
treatment is not specified in AWPA C4, shall not be used; northern white
cedar, 1f treated as specified for western red cedar, and western fir, if
treated as specified for Douglas fir, may be used. Wood poles shall have
pole markings located approximately 10 feet from pole butts for poles 50
feet or less in length, and 14 feet from the pole butts for poles longer
than 55 feet in length. Poles shall be machine trimmed by turning smooth
full length, and shall be roofed, gained, and bored prior to pressure
treatment. Where poles are not provided with factory-cut gains, metal gain
plates shall be provided.

7.2 Pole Line Hardware

Zinc-coated hardware shall comply with ANSI C135.1, ANSI C135.2, ANSI
C135.4, ANSI C135.14 ANSI C135.22. Steel hardware shall comply with ASTM A
575 and ASTM A 576. Hardware shall be hot-dip galvanized in accordance with
ASTM A 153/A 153M. Pole-line hardware shall be hot-dip galvanized steel,
except anchor rods of the copper-molten welded-to-steel type with nonferrous
corrosion-resistant fittings shall be used. Washers shall be installed
under boltheads and nuts on wood surfaces and elsewhere as required.

Washers used on through-bolts and double-arming bolts shall be approximately
2-1/4 inches square and 3/16 inch thick. The diameter of holes in washers
shall be the correct standard size for the bolt on which a washer is used.
Washers for use under heads of carriage-bolts shall be of the proper size to
fit over square shanks of bolts. Eye bolts, bolt eyes, eyenuts, strain-load
plates, lag screws, guy clamps, fasteners, hooks, shims, and clevises shall
be used wherever required to support and to protect poles, brackets,
crossarms, guy wires, and insulators.

.7.3 Armless Construction

Pole mounting brackets for line-post or pin insulators and eye bolts for
suspension insulators shall be provided as required. Brackets shall be
attached to poles with a minimum of two bolts. Brackets may be either
provided integrally as part of an insulator or attached to an insulator with
a suitable stud. Bracket mounting surface shall be suitable for the shape
of the pole. Brackets for wood poles shall have wood gripping members.
Horizontal offset brackets shall have a 5-degree uplift angle. Pole top
brackets shall conform to ANSI C135.22, except for modifications necessary
to provide support for a line-post insulator. Brackets shall provide a
strength exceeding that of the required insulator strength, but in no case
less than a 2800 pound cantilever strength.
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.7.4 Guy Assemblies

Guy assemblies shall be copper-clad steel in accordance with ASTM B 228 or
zinc-coated steel in accordance with ASTM A 475. Guy assemblies, including
insulators and attachments, shall provide a strength exceeding the required
guy strength. Three-eye thimbles shall be provided on anchor rods to permit
attachment of individual primary, secondary, and communication down guys.
Anchors shall provide adequate strength to support all loads. Guy strand
shall be 7 strand. Guy material shall be Class 30 HS copper-clad steel or
Class A zinc-coated-steel high-strength grade, with a minimum breaking
strength not less than 14,500 pounds, except where two or more guys are used
to provide the required strength. Guy rods shall be not less than 8 feet
in length by 3/4 inch in diameter.

.8 INSULATORS

Insulators shall comply with NEMA HV 2 for general requirements. Suspension
insulators shall be used at corners, angles, dead-ends, other areas where
line insulators do not provide adequate strength, and as indicated.
Mechanical strength of suspension insulators and hardware shall exceed the
rated breaking strength of the attached conductors.

.8.1 Low-Voltage Line Insulators

Low-voltage line insulators shall comply with ANSI C29.2 and ANSI C29.3 as
applicable. Spool insulators for use on low-voltage lines shall be mounted
on clevis attachments or secondary racks and shall be not smaller than Class
53-2. Suspension insulators on clevis attachments used at dead-ends shall be
not smaller than Class 52-1.

.8.2 Strain Insulators for Guy Wires

Strain insulators for use in insulated guy assemblies shall comply with ANSI
C29.4 for porcelain or equivalent fiberglass, and shall have a mechanical
strength exceeding the rated breaking strength of the attached guy wire.
Insulators shall be not smaller than Class 54-1 for lines up to 5 kV.

.8.3 Apparatus Insulators

Apparatus insulators shall comply with IEEE C57.19.00, IEEE C57.19.01, ANSI
C29.8, and ANSI C29.9 as applicable.

.9 CROSSARM ASSEMBLIES
.9.1 Crossarms

Crossarms shall comply with RUS Bull 1728H-701 and shall be solid wood,
distribution type, except cross-sectional area with pressure treatment
conforming to AWPA C25, and a 1/4-inch, 45-degree chamfer on all top edges.
Cross-sectional area minimum dimensions shall be 4-1/4 inches in height by
3-1/4 inches in depth in accordance with IEEE C2 for Grade B construction.
Crossarms shall be 8 feet in length, except that 10-foot crossarms shall be
used for crossarm-mounted banked single-phase transformers or elsewhere as
indicated. Crossarms shall be machined, chamfered, trimmed, and bored for
stud and bolt holes before pressure treatment. Factory drilling shall be
provided for pole and brace mounting, for four pin or four vertical line-
post insulators, and for four suspension insulators, except where otherwise
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indicated or required. Drilling shall provide required climbing space and
wire clearances. Crossarms shall be straight and free of twists to within
1/10 inch per foot of length. Bend or twist shall be in one direction only.

.10 TRANSFORMERS

Transformers shall comply with IEEE C57.12.00 for general requirements and
ANSI C57.12.20 for specific requirements for overhead transformers.
Overhead distribution transformers shall be of the outdoor type, mineral-
oil-insulated, single-phase. Transformers shall be provided with necessary
auxiliary mounting devices suitable for the indicated installation.
Transformer installations shall include one primary fuse cutout and one
surge arrester for each ungrounded phase conductor. Self-protected
transformers are not acceptable. Transformer tanks shall have a standard
gray finish.

.11 SURGE ARRESTERS

Surge arresters shall comply with NEMA LA 1 and IEEE C62.1, IEEE C62.2, and
IEEE C62.11, and shall be provided for protection of aerial-to-underground
transitions, transformers and other indicated equipment. Arresters shall be
provided as required. Arresters shall be equipped with mounting brackets
suitable for the indicated installations. Arresters shall be of the type
suitable for outdoor installations.

.12 GROUNDING AND BONDING
.12.1 Driven Ground Rods

Ground rods shall be of copper-clad steel conforming to UL 467 steel not
less than 3/4 inch in diameter by 20 feet in length of the sectional type
driven full length into the earth.

.12.2 Grounding Conductors

Grounding conductors shall be bare, except where installed in conduit with
associated phase conductors. Insulated conductors shall be of the same
material as the phase conductors and green color-coded, except that
conductors shall be rated no more than 600 volts. Bare conductors shall be
ASTM B 8 soft-drawn unless otherwise indicated. Aluminum is not acceptable.

.13 WARNING SIGNS

Warning signs shall be porcelain enameled steel or approved equal. Voltage
warning signs shall comply with IEEE C2.

.14 LIQUID DIELECTRICS

Liquid dielectrics for transformers and other liquid-filled electrical
equipment shall be non-polychlorinated biphenyl (PCB) mineral-oil or less-
flammable liquid as specified. Nonflammable fluids shall not be used.
Tetrachloroethylene (perchloroethylene) and 1, 2, 4 tetrachlorobenzene
fluids shall not be used. Liquid dielectrics in retrofitted equipment shall
be certified by the manufacturer as having less than 2 parts-per-million
(ppm) PCB content.
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15 FACTORY TESTS

Factory tests shall be performed in accordance with the applicable
publications and with other requirements of these specifications.

a. Transformers: Manufacturer's standard routine and other tests in
accordance with IEEE C57.12.00.

.16 COORDINATED POWER SYSTEM PROTECTION

Analyses shall be prepared to demonstrate that the equipment selected and
system constructed meet the contract requirements for equipment ratings,
coordination, and protection. They shall include a load flow analysis, a
fault current analysis, and a protective device coordination study. The
studies shall be performed by a registered professional engineer with
demonstrated experience in power system coordination in the last three
years. The Contractor shall provide list of references complete with points
of contact, address and telephone numbers. The selection of the engineer is
subject to the approval of the Contracting Officer.

.16.1 Scope of Analyses

The fault current analysis, and protective device coordination study shall
begin at: the source bus and extend down to system buses where fault
availability is 10,000 amperes (symmetrical) for building/facility 600 volt
level distribution buses and the nearest upstream device in the existing
source system and extend through the downstream devices at the load end.

.16.2 Determination of Facts

The time-current characteristics, features, and nameplate data for each
existing protective device shall be determined and documented. The
Contractor shall coordinate with the DPW for fault current availability at
the site. The Contractor shall utilize the fault current availability as a
basis for fault current studies.

.16.3 Single Line Diagram

A single line diagram shall be prepared to show the electrical system buses,
devices, transformer points, and all sources of fault current. A fault-
impedance diagram or a computer analysis diagram may be provided. Each bus,
device or transformer point shall have a unique identifier. If a fault-
impedance diagram is provided, impedance data shall be shown. Locations of
switches, breakers, and circuit interrupting devices shall be shown on the
diagram together with available fault data, and the device interrupting
rating.

.16.4 Fault Current Analysis

The fault current analysis shall be performed in accordance with methods
described in IEEE Std 242 and IEEE Std 399. Actual data shall be utilized
in fault calculations. Bus characteristics and transformer impedances shall
be those proposed. Data shall be documented in the report.
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2.

16.5 Coordination Study

The study shall demonstrate that the maximum possible degree of selectively
has been obtained between devices specified, consistent with protection of
equipment and conductors from damage from overloads and fault conditions.
The study shall include a description of the coordination of the protective
devices in this project. Provide a written narrative that describes: which
devices may operate in the event of a fault at each bus; the logic used to
arrive at device ratings and settings; situations where system coordination
is not achievable due to device limitations (an analysis of any device
curves which overlap); coordination between upstream and downstream devices;
and relay settings. Recommendations to improve or enhance system
reliability, and detail where such changes would involve additions or
modifications to the contract and cost changes (addition or reduction) shall
be provided. Composite coordination plots shall be provided on log-log
graph paper.

16.6 Study Report

a. The report shall include a narrative describing: the analyses
performed; the bases and methods used; and the desired method of
coordinated protection of the power system.

b. The study shall include descriptive and technical data for existing
devices and new protective devices proposed. The data shall
include manufacturers published data, nameplate data, and
definition of the fixed or adjustable features of the existing or
new protective devices.

c. The report shall document existing power system data including
time-current characteristics curves and protective device ratings
and settings.

d. The report shall contain fully coordinated composite time-current
characteristic curves for each bus in the system, as required to
ensure coordinated power system between protective devices or
equipment. The report shall include recommended ratings and
settings of all protective devices in tabulated form.

e. The report shall provide the calculation performed for the
analyses, including computer analysis programs utilized. The name
of the software package, developer, and version number shall be
provided.

PART 3 EXECUTION

3.

1 GENERAL INSTALLATION REQUIREMENTS

Equipment and devices shall be installed and energized in accordance with
the manufacturer's published instructions. Secondary circuits installed in
conduit on poles shall conform to the requirements of Section 16415A
ELECTRICAL WORK, INTERIOR.

1.1 Conformance to Codes

The installation shall comply with the requirements and recommendations of
IEEE C2 for medium loading districts, Grade B construction. No reduction in
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clearance shall be made. The installation shall also comply with the
applicable parts of NFPA 70.

1.2 Verification of Dimensions

The Contractor shall become familiar with details of the work, shall verify
dimensions in the field, and shall notify the Contracting Officer of any
discrepancy before performing any work.

.1.3 Tree Trimming

Where lines pass through trees, trees shall be trimmed at least 15 feet
clear on both sides horizontally and below for medium-voltage lines, and 5
feet clear on both sides horizontally and below for other lines, and no
branch shall overhang horizontal clearances.

.1.4 Disposal of Liquid Dielectrics

PCB-contaminated dielectric shall be marked as PCB and transported to and
incinerated by an approved EPA waste disposal facility. The Contractor
shall furnish certification of proper disposal. Contaminated dielectric
shall not be diluted to lower the level of contamination.

.2 POLE INSTALLATION

Joint-use electric/area-lighting poles for overhead electric shall be wood
poles utilizing armless or crossarm construction. Pole equipment mounts
shall be used for steel and concrete poles and may be used for wood poles
rather than crossarm equipment mounts. Detail drawings shall be submitted
for approval. Provision for communication services is required on pole-line
construction, except where specifically noted otherwise. A vertical pole
space of not less than 2 feet shall be reserved at all locations.

2.1 Wood Pole Setting

Wood Pole Setting: Wood poles shall be set straight and firm. In normal
firm ground, minimum pole-setting depths shall be as listed in Table II. 1In
rocky or swampy ground, pole-setting depths shall be decreased or increased
respectively in accordance with the local utility's published standards and
as approved. In swampy or soft ground, a bog shoe shall be used where
support for a pole is required. Poles in straight runs shall be in a
straight line. Curved poles shall be placed with curvatures in the
direction of the pole line. Poles shall be set to maintain as even a grade
as practicable. When the average ground run is level, consecutive poles
shall not vary more than 5 feet in height. When the ground is uneven,
poles differing in length shall be kept to a minimum by locating poles to
avoid the highest and lowest ground points. If it becomes necessary to
shorten a pole, a piece shall be sawed off the top end and roofed. If any
pole is shortened after treatment, the shortened end of the pole shall be
given an application of hot preservative. Where poles are set on hilly
terrain, along edges of cuts or embankments, or where soil may be washed
out, special precautions shall be taken to ensure durable pole foundations,
and the setting depth shall be measured from the lower side of the pole.
Holes shall be dug large enough to permit proper use of tampers to the full
depth of a hole. Earth shall be placed into the hole in 6 inch maximum
layers, then thoroughly tamped before the next layer is placed. Surplus
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earth shall be placed around each pole in a conical shape and packed tightly
to drain water away from poles.

TABLE II

MINIMUM POLE-SETTING DEPTH (FEET)

Curves,

Length Corners, and
Overall Straight Points of
Feet Lines Extra Strain
20 5.0 5.0

25 5.5 5.5

30 5.5 5.5

35 6.0 6.0

40 6.5 6.5

45 6.5 7.0

50 7.0 7.5

55 7.5 8.0

60 8.0 8.5

65 8.5 9.0

70 9.0 9.5

75 9.5 10.0

80 10.0 10.5

85 10.5 11.0

90 11.0 11.5

95 11.5 12.0

100 12.5 12.5

3 CROSSARM MOUNTING

Crossarms shall be bolted to poles with 5/8 inchthrough-bolts with square
washers at each end. Bolts shall extend not less than 1/8 inch nor more
than 2 inches beyond nuts. On single crossarm construction, the bolt head
shall be installed on the crossarm side of the pole. Wood crossarm braces
shall be provided on crossarms. Flat braces may be provided for 8 foot
crossarms and shall be 1/4 by 1-1/4 inches, not less than 28 inches in
length. Flat braces shall be bolted to arms with 3/8-inch carriage bolts
with round or square washers between boltheads and crossarms, and secured to
poles with 1/2 by 4 inch lag screws after crossarms are leveled and aligned.
Angle braces are required for 10-foot crossarms and shall be 60-inch span by
18 inch drop formed in one piece from 1-1/2 by 1-1/2 by 3/16 inch angle.
Angle braces shall be bolted to crossarms with 1/2-inch bolts with round or
square washers between boltheads and crossarms, and secured to poles with
5/8 inch through-bolts. Double crossarms shall be securely held in position
by means of 5/8-inch double-arming bolts. Each double-arming bolt shall be
equipped with four nuts and four square washers.

.3.1 Equipment Arms

Equipment arms shall be set parallel or at right angles to lines as required
to provide climbing space. Equipment arms shall be located below line
construction to provide necessary wire and equipment clearances.
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4 GUY INSTALLATION

Guys shall be provided where as required, with loads and strengths as
required, and wherever conductor tensions are not balanced, such as at
angles, corners, and dead-ends. Where a single guy will not provide the
required strength, two or more guys shall be provided. Where guys are
wrapped around poles, at least two guy hooks shall be provided and pole

shims shall be provided where guy tension exceeds 6000 pounds. Guy clamps 6
inches in length with three 5/8-inch bolts, or offset-type guy clamps, or
approved guy grips shall be provided at each guy terminal. Guy-strain

insulators shall be provided in each guy for wood poles. Multiple-helix
screw anchors shall be provided in marshy ground; rock anchors shall be
installed in rock at right angles to guys, elsewhere anchors shall be of an
expanding type, except that power installed screw anchors of equivalent
holding power are acceptable. A half-round yellow polyvinyl, fiberglass, or
other suitable plastic guy marker, not less than 8 feet in length, shall be
provided at the anchor end of each guy shown, securely clamped to the guy or
anchor at the bottom and top of the marker. Holding capacities for down
guys shall be based on a lead angle of 45 degrees.

.5 CONDUCTOR INSTALLATION

.5.1 Line Conductors

Unless otherwise indicated, conductors shall be installed in accordance with
manufacturer's approved tables of sags and tensions. Proper care shall be
taken in handling and stringing conductors to avoid abrasions, sharp bends,
cuts, kinks, or any possibility of damage to insulation or conductors.
Conductors shall be paid out with the free end of conductors fixed and cable
reels portable, except where terrain or obstructions make this method
unfeasible. Bend radius for any insulated conductor shall not be less than
the applicable NEMA specification recommendation. Conductors shall not be
drawn over rough or rocky ground, nor around sharp bends. When installed by
machine power, conductors shall be drawn from a mounted reel through
stringing sheaves in straight lines clear of obstructions. 1Initial sag and
tension shall be checked by the Contractor, in accordance with the
manufacturer's approved sag and tension charts, within an elapsed time after
installation as recommended by the manufacturer.

.5.2 Connectors and Splices

Connectors and splices shall be mechanically and electrically secure under

tension and shall be of the nonbolted compression type. The tensile
strength of any splice shall be not less than the rated breaking strength of
the conductor. Splice materials, sleeves, fittings, and connectors shall be

noncorrosive and shall not adversely affect conductors. Aluminum-
composition conductors shall be wire brushed and an oxide inhibitor applied
before making a compression connection. Connectors which are factory-filled
with an inhibitor are acceptable. Inhibitors and compression tools shall be
of types recommended by the connector manufacturer. Primary line apparatus
taps shall be by means of hot line clamps attached to compression type bail
clamps (stirrups). Low-voltage connectors for copper conductors shall be of
the solderless pressure type. Noninsulated connectors shall be smoothly
taped to provide a waterproof insulation equivalent to the original
insulation, when installed on insulated conductors. On overhead connections
of aluminum and copper, the aluminum shall be installed above the copper.
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3.

5.3 Conductor-To-Insulator Attachments
Conductors shall be attached to insulators by means of clamps, shoes or tie
wires, in accordance with the type of insulator. For insulators requiring
conductor tie-wire attachments, tie-wire sizes shall be as indicated in
TABLE IT.

TABLE IT

TIE-WIRE REQUIREMENTS

CONDUCTOR TIE WIRE
Copper (AWG) Soft-Drawn Copper (AWG)
6 8

4 and 2 6

1 through 3/0 4

4/0 and larger 2
AAC, AAAC, or ACSR (AWG) AAAC OR AAC (AWG)

Any size 6 or 4

5.4 Armor Rods

Armor rods shall be provided for AAC, AAAC, and ACSR conductors. Armor rods
shall be installed at supports, except armor rods will not be required at
primary dead-end assemblies if aluminum or aluminum-lined zinc-coated steel
clamps are used. Lengths and methods of fastening armor rods shall be in
accordance with the manufacturer's recommendations. For span lengths of
less than 200 feet, flat aluminum armor rods may be used. Flat armor rods,
not less than 0.03 by 0.25 inch shall be used on No. 1 AWG AAC and AAAC and
smaller conductors and on No. 5 AWG ACSR and smaller conductors. On larger
sizes, flat armor rods shall be not less than 0.05 by 0.30 inches. For span
lengths of 200 feet or more, preformed round armor rods shall be used.

.5.5 Low-Voltage Insulated Cables

Low-voltage cables shall be supported on clevis fittings using spool
insulators. Dead-end clevis fittings and suspension insulators shall be
provided where required for adequate strength. Dead-end construction shall
provide a strength exceeding the rated breaking strength of the neutral
messenger. Clevis attachments shall be provided with not less than 5/8 inch

through-bolts. Secondary racks may be used when installed on wood poles and
where the span length does not exceed 200 feet. Secondary racks shall be
two-, three-, or four-wire, complete with spool insulators. Racks shall

meet strength and deflection requirements for heavy-duty steel racks, and
shall be either galvanized steel or aluminum alloy. Tops of insulator
saddles shall be rounded and smooth to avoid damage to conductor insulation.
Each insulator shall be held in place with a 5/8-inch button-head bolt
equipped with a nonferrous cotter pin, or equivalent, at the bottom. Racks
for dead-ending four No. 4/0 AWG or four larger conductors shall be attached
to poles with three 5/8-inch through-bolts. Other secondary racks shall be
attached to poles with at least two 5/8-inch through-bolts. Minimum
vertical spacing between conductors shall not be less than 8 inches.
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.6 TRANSFORMER INSTALLATION

Transformers shall be carefully installed so as not to scratch finishes or
damage bushings. Transformers shall be installed in accordance with the
manufacturer's instructions. After installation, surfaces shall be
inspected and scratches shall be touched up with a finish provided by the
transformer manufacturer for this purpose.

.7 CONNECTIONS TO UTILITY LINES

The Contractor shall coordinate the work with the Contracting Officer and
shall provide for final connections to the installation electric lines.

.8 CONNECTIONS BETWEEN AERIAL AND UNDERGROUND SYSTEMS

Connections between aerial and underground systems shall be made as
required. Underground cables shall be extended up poles in guards or
conduit to cable terminations. Conduits shall be secured to poles by
conduit supports spaced not more than 10 feet apart and with one support not
more than 12 inches from any bend or termination. Cables shall be supported
by devices separate from the conduit or guard, near their point of exit from
the riser conduit or guard. Cables guards shall be secured in accordance
with the manufacturers published procedure. Risers shall be equipped with
bushings to protect cables. Capnut potheads shall be used to terminate
medium-voltage multiple-conductor cable.

.9 CONNECTIONS TO BUILDINGS
.9.1 Aerial Services

Connections to buildings shall be made where required and shall be connected
to the service entrance conductors. Supports at buildings shall be adequate
to withstand required pulls; supports shall not be rated less than 1000
pounds. Drip loops shall be formed on conductors at entrances to buildings,
cabinets, or conduits. Service-entrance conduits with termination fittings
and conductors within the building, including sufficient slack for
connection to aerial service cables, shall conform to the requirements of
Section 16415A ELECTRICAL WORK, INTERIOR.

.9.2 Underground Services

Connections to buildings shall be made as required and shall be terminated
at the service entrance equipment terminals. Cable pulling shall be in
accordance with Section 16375A, ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND.
Service entrance conduits with termination fittings and conductors within
the building shall conform to the requirements of Section 16415A ELECTRICAL
WORK, INTERIOR.

.10 GROUNDING
Noncurrent-carrying metal parts of equipment and conductor assemblies, such
as luminaries, transformers, and other noncurrent-carrying metal items shall

be grounded. Additional grounding of equipment, neutral, and surge arrester
grounding systems shall be installed at poles as required.
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3.10.1 Grounding Electrodes
Grounding electrodes shall be installed as follows:

a. Driven rod electrodes - Unless otherwise indicated, ground rods
shall be located approximately 3 feet out from base of the pole and
shall be driven into the earth until the tops of the rods are
approximately 1 foot below finished grade. Multiple rods shall be
evenly spaced at least 10 feet apart and connected together 2 feet
below grade with a minimum No. 6 bare copper conductor.

b. Pole butt electrodes - Pole butt electrodes shall be installed as
required, except that this method shall not be the sole grounding
electrode at transformer locations. The pole butt electrode shall
consist of a coil of at least 12 feet of minimum No. 6 bare copper
conductor stapled to the butt of the pole.

c. Plate electrodes - Plate electrodes shall be installed in
accordance with the manufacturer's instructions and IEEE C2 and
NEPA 70.

d. Ground Resistance - The maximum resistance of a driven ground rod

shall not exceed 25 ohms under normally dry conditions. Whenever
the required ground resistance is not met, provide additional
electrodes interconnected with grounding conductors to achieve the
specified ground resistance. The additional electrodes will be up
to three (3), 20 feet rods spaced a minimum of 10 feet apart driven
perpendicular to grade. In high ground resistance, UL listed
chemically charged ground rods may be used. If the resultant
resistance exceeds 25 ohms measured not less than 48 hours after
rainfall, the Contracting Officer Representative (COR) shall be
notified. Connections below grade shall be fusion welded.
Connections above grade shall be fusion welded or shall use UL 467
approved connectors.

3.10.2 Grounding and Bonding Connections

Connections above grade shall be made by the fusion-welding process or with
bolted solderless connectors in compliance with UL 467, and those below
grade shall be made by a fusion-welding process. Where grounding conductors
are connected to aluminum-composition conductors, specially treated or lined
copper-to-aluminum connectors suitable for this purpose shall be used.

3.10.3 Grounding Electrode Conductors

On multi-grounded circuits, as defined in IEEE C2, provide a single
continuous vertical grounding electrode conductor. Neutrals, surge
arresters, and equipment grounding conductors shall be bonded to this
conductor. For single grounded or ungrounded systems, provide a grounding
conductor for the surge arrester and equipment grounding conductors and a
separate grounding conductor for the secondary neutrals. Grounding
electrode conductors shall be sized as required. Secondary system neutral
conductors shall be connected directly to the transformer neutral bushings,
then connected with a neutral bonding jumper between the transformer neutral
bushing and the vertical grounding electrode conductor. Grounding electrode
conductors shall be stapled to wood poles at intervals not exceeding 2 feet.
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Bends greater than 45 degrees in grounding electrode conductor are not
permitted.

.11 FIELD TESTING
L1101 General

Field testing shall be performed in the presence of the Contracting Officer.
The Contractor shall notify the Contracting Officer 15 days prior to
conducting tests. The Contractor shall furnish materials, labor, and
equipment necessary to conduct field tests. The Contractor shall perform
tests and inspections recommended by the manufacturer unless specifically
waived by the Contracting Officer. The Contractor shall maintain a written
record of tests which includes date, test performed, personnel involved,
devices tested, serial number and name of test equipment, and test results.
Field reports will be signed and dated by the Contractor.

.11.2 Safety

The Contractor shall provide and use safety devices such as rubber gloves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equipment which
are damaged due to improper test procedures or handling.

.11.3 Ground-Resistance Tests

The resistance of each grounding electrode system shall be measured using
the fall-of-potential method defined in IEEE Std 81. Ground resistance
measurements shall be made before the electrical distribution system is
energized and shall be made in normally dry conditions not less than 48
hours after the last rainfall. Resistance measurements of separate
grounding electrode systems shall be made before the systems are bonded
together below grade. The combined resistance of separate systems may be
used to meet the required resistance, but the specified number of electrodes
shall be provided.

.11.4 Sag and Tension Test

The Contracting Officer shall be given prior notice of the time schedule for
stringing conductors and reserves the right to witness the procedures used
for ascertaining that initial stringing sags and tensions are in compliance
with requirements for the applicable loading district and cable weight.

.11.5 Low-Voltage Cable Test

For underground secondary or service laterals from overhead lines, the low-
voltage cable, complete with splices, shall be tested for insulation
resistance after the cables are installed, in their final configuration,
ready for connection to the equipment, and prior to energization. The test
voltage shall be 500 volts dc, applied for one minute between each conductor
and ground and between all possible combinations of conductors in the same
trench, duct, or cable, with other conductors in the same trench, duct, or
conduit. The minimum value of insulation shall be:

R in megohms = (rated voltage in kV + 1) x 1000/ (length of cable in feet)
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Each cable failing this test shall be repaired or replaced. The repaired
cable shall then be retested until failures have been eliminated.

.11.6 Liquid-Filled Transformer Tests

The following field tests shall be performed on liquid-filled transformers.
Pass-fail criteria shall be in accordance with the transformer
manufacturer's specifications.

a. Insulation resistance test phase-to-ground.
b. Turns ratio test.
c. Correct phase sequence.

11,7 Pre-Energization Services

The following services shall be performed on the transformer. These
services shall be performed subsequent to testing but prior to the initial
energization. The transformer shall be inspected to insure that
installation is in compliance with the recommendations of the manufacturer.
Terminations of conductors at major equipment shall be inspected to ensure
the adequacy of connections. Bare and insulated conductors between such
terminations shall be inspected to detect possible damage during
installation. If factory tests were not performed on completed assemblies,
tests shall be performed after the installation of completed assemblies.
Components shall be inspected for damage caused during installation or
shipment and to ensure that packaging materials have been removed.
Components capable of being both manually and electrically operated shall be
operated manually prior to the first electrical operation. Components
capable of being calibrated, adjusted, and tested shall be calibrated,
adjusted, and tested in accordance with the instructions of the equipment
manufacturer. Items for which such services shall be provided, but are not
limited to, are transformers.

.11.8 Operating Tests

After the installation is completed, and at such time as the Contracting
Officer may direct, the Contractor shall conduct operating tests for
approval. The equipment shall be demonstrated to operate in accordance with
the specified requirements. An operating test report shall be submitted in
accordance with paragraph SUBMITTALS.

.12 MANUFACTURER'S FIELD SERVICE
L1201 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consist of
a total of 16 hours of normal working time and shall start after the system
is functionally completed but prior to final acceptance tests. The course
instruction shall cover pertinent points involved in operating, starting,
stopping, servicing the equipment, as well as all major elements of the
operation and maintenance manuals. Additionally, the course instructions
shall demonstrate all routine maintenance operations. A VHS format video
tape of the entire training session shall be submitted.
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3.12.2 Installation Engineer

After delivery of the equipment, the Contractor shall furnish one or more
field engineers, regularly employed by the equipment manufacturer to
supervise the installation of the equipment, assist in the performance of
the onsite tests, initial operation, and instruct personnel as to the
operational and maintenance features of the equipment.

3.13 ACCEPTANCE

Final acceptance of the facility will not be given until the Contractor has
successfully completed all tests and after all defects in installation,
material or operation have been corrected.

-- End of Section --
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SECTION 16375

ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C119.1 (1986; R 1997) Sealed Insulated Underground
Connector Systems Rated 600 Volts

ANSI C12.10 (1997) Electromechanical Watthour Meters

ANSI C135.30 (1988) Zinc-Coated Ferrous Ground Rods for
Overhead or Underground Line Construction

ANSI C29.1 (1988; R 1996) Electrical Power Insulators -
Test Methods

ANSI C37.16 (2000) Low-Voltage Power Circuit Breakers and
AC Power Circuit Protectors - Preferred
Ratings, Related Requirements, and
Application Recommendations

ANSI C37.46 (1981; R 1992) Power Fuses and Fuse
Disconnecting Switches

ANSI C80.1 (1995) Rigid Steel Conduit - Zinc Coated
ANSI 05.1 (1992) Specifications and Dimensions for Wood
Poles

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123/A 123M (2001) Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products

ASTM A 153/A 153M (2001) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

ASTM B 3 (1995) Soft or Annealed Copper Wire

ASTM B 496 (1999) Compact Round Concentric-Lay-Stranded
Copper Conductors

ASTM B 8 (1999) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium-Hard, or Soft
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ASTM D 1654

ASTM D 4059

ASTM D 923

FM P7825a

IEEE

IEEE

IEEE

IEEE

IEEE

IEEE

IEEE

IEEE

IEEE

IEEE

IEEE

IEEE

IEEE

(1992) Evaluation of Painted or Coated
Specimens Subjected to Corrosive Environments

(1996) Analysis of Polychlorinated Biphenyls
in Insulating Liquids by Gas Chromatography

(1997) Sampling Electrical Insulating Liquids

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

(1998) Approval Guide Fire Protection

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

C2

C37.

C37

C37

C37

Coe2.

Cco62.

Coe2.

std

Std

Std

Std

std

13

.20.

.20.

.20.

11

100

242

386

399

48

(1997) National Electrical Safety Code

(1990; R 1995) Low-Voltage AC Power Circuit
Breakers Used in Enclosures

(1993) Metal-Enclosed Low-Voltage Power
Circuit-Breaker Switchgear

(1993; C37.20.2b) Metal-Clad and Station-Type
Cubicle Switchgear

(1997) Metal-Enclosed Interrupter Switchgear

(1989; R 1994) Surge Arresters for AC Power
Circuits

(1999) IEEE Standard Metal-Oxide Surge
Arresters for AC Power Circuits

(1987; R 1994) Guide for the Application of
Gapped Silicon-Carbide Surge Arresters for
Alternating Current Systems

(1997) IEEE Standard Dictionary of Electrical
and Electronics Terms

(1986; R 1991) Recommended Practice for
Protection and Coordination of Industrial and
Commercial Power Systems

(1995) Separable Insulated Connector Systems
for Power Distribution Systems Above 600V

(1997) Recommended Practice for Industrial
and Commercial Power Systems Analysis

(1998) Standard Test Procedures and
Requirements for Alternating-Current Cable
Terminations 2.5 kV through 765 kV
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IEEE

Std 81 (1983) Guide for Measuring Earth Resistivity,
Ground Impedance, and Earth Surface
Potentials of a Ground System (Part 1)
\$31.00S\F

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA AB 1 (1993) Molded Case Circuit Breakers and
Molded Case Switches

NEMA FB 1 (1993) Fittings, Cast Metal Boxes, and
Conduit Bodies for Conduit and Cable
Assemblies

NEMA FU 1 (1986) Low Voltage Cartridge Fuses

NEMA LA 1 (1992) Surge Arresters

NEMA PB 1 (1995) Panelboards

NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct for
Underground Installation

NEMA WC 7 (1988; Rev 3 1996) Cross-Linked-
Thermosetting-Polyethylene-Insulated Wire and
Cable for the Transmission and Distribution
of Electrical Energy

NEMA WC 8 (1988; Rev 3 1996) Ethylene-Propylene-Rubber-
Insulated Wire and Cable for the Transmission
and Distribution of Electrical Energy

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NEPA 70 (2002) National Electrical Code
UNDERWRITERS LABORATORIES (UL)

UL 1242 (1996; Rev Mar 1998) Intermediate Metal
Conduit

UL 1684 (2000) Reinforced Thermosetting Resin Conduit
(RTRC) and Fittings

UL 198C (1986; Rev thru Feb 1998) High-Interrupting-
Capacity Fuses, Current-Limiting Types

UL 198D (1995) Class K Fuses

UL 198E (1988; Rev Jul 1988) Class R Fuses

UL 198H (1988; Rev thru Nov 1993) Class T Fuses

UL 467 (1993; Rev thru Apr 1999) Grounding and

Bonding Equipment
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UL 486A (1997; Rev thru Dec 1998) Wire Connectors and
Soldering Lugs for Use with Copper Conductors

UL 486B (1997; Rev Jun 1997) Wire Connectors for Use
with Aluminum Conductors

UL 489 (1996; Rev thru Dec 1998) Molded-Case Circuit
Breakers, Molded-Case Switches, and Circuit-
Breaker Enclosures

UL 510 (1994; Rev thru Apr 1998) Polyvinyl Chloride,
Polyethylene, and Rubber Insulating Tape

UL 514A (1996; Rev Dec 1999) Metallic Outlet Boxes
UL 6 (1997) Rigid Metal Conduit
UL 651 (1995; Rev thru Oct 1998) Schedule 40 and 80

Rigid PVC Conduit

UL 854 (1996; Rev Oct 1999) Service-Entrance Cables

.2 GENERAL REQUIREMENTS

2.1 Terminology

Terminology used in this specification is as defined in IEEE Std 100.
2.2 Service Conditions

Items provided under this section shall be specifically suitable for the
following service conditions.

a. Altitude 1,314 feet above mean sea level.
b. Ambient Temperature -60 to +90 degrees F.
c. Frequency 60 Hz
.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Electrical Distribution System; G.
Detail drawings consisting of equipment drawings, illustrations,
schedules, instructions, diagrams manufacturers standard
installation drawings and other information necessary to define the

installation and enable the Government to check conformity with the
requirements of the contract drawings.
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If departures from the contract drawings are deemed necessary by
the Contractor, complete details of such departures shall be
included with the detail drawings. Approved departures shall be
made at no additional cost to the Government.

Detail drawings shall show how components are assembled, function
together and how they will be installed on the project. Data and
drawings for component parts of an item or system shall be
coordinated and submitted as a unit. Data and drawings shall be
coordinated and included in a single submission. Multiple
submissions for the same equipment or system are not acceptable
except where prior approval has been obtained from the Contracting
Officer. 1In such cases, a list of data to be submitted later shall
be included with the first submission. Detail drawings shall
consist of the following:

a. Detail drawings showing physical arrangement, construction
details, connections, finishes, materials used in fabrication,
provisions for conduit or busway entrance, access requirements for
installation and maintenance, physical size, electrical
characteristics, foundation and support details, and equipment
weight. Drawings shall be drawn to scale and/or dimensioned. All
optional items shall be clearly identified as included or excluded.

b. Internal wiring diagrams of equipment showing wiring as
actually provided for this project. External wiring connections
shall be clearly identified.

Detail drawings shall as a minimum depict the installation of the
following items:

a. Surge arresters.
As-Built Drawings; G.

The as-built drawings shall be a record of the construction as
installed. The drawings shall include the information shown on the
contract drawings as well as deviations, modifications, and changes
from the contract drawings, however minor. The as-built drawings
shall be a full sized set of prints marked to reflect deviations,
modifications, and changes. The as-built drawings shall be
complete and show the location, size, dimensions, part
identification, and other information. Additional sheets may be
added. The as-built drawings shall be jointly inspected for
accuracy and completeness by the Contractor's quality control
representative and by the Contracting Officer prior to the
submission of each monthly pay estimate. Upon completion of the
work, the Contractor shall provide three full sized sets of the
marked prints to the Contracting Officer for approval. If upon
review, the as-built drawings are found to contain errors and/or
omissions, they will be returned to the Contractor for correction.
The Contractor shall correct and return the as-built drawings to
the Contracting Officer for approval within 10 calendar days from
the time the drawings are returned to the Contractor.
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SD-03 Product Data
Protective Device; G.

The study shall be submitted with protective device equipment
submittals. No time extension or similar contract modifications
will be granted for work arising out of the requirements for this
study. Approval of protective devices proposed shall be based on
recommendations of this study. The Government shall not be held
responsible for any changes to equipment, device ratings, settings,
or additional labor for installation of equipment or devices
ordered and/or procured prior to approval of the study.

Nameplates;

Catalog cuts, brochures, circulars, specifications, product data,
and printed information in sufficient detail and scope to verify
compliance with the requirements of the contract documents.

Material and Equipment; G.

A complete itemized listing of equipment and materials proposed
for incorporation into the work. Each entry shall include an item
number, the quantity of items proposed, and the name of the
manufacturer of each such item.

General Installation Requirements; G.

As a minimum, installation procedures for cable terminations and
splices.

Procedures shall include cable pulling plans, diagrams,
instructions, and precautions required to install, adjust,
calibrate, and test the devices and egquipment.

SD-06 Test Reports
Factory Tests;

Certified factory test reports shall be submitted when the
manufacturer performs routine factory tests, including tests
required by standards listed in paragraph REFERENCES. Results of
factory tests performed shall be certified by the manufacturer, or
an approved testing laboratory, and submitted within 7 days
following successful completion of the tests. The manufacturer's
pass—-fail criteria for tests specified in paragraph FIELD TESTING
shall be included.

Field Testing; G.

A proposed field test plan, 30 days prior to testing the
installed system. No field test shall be performed until the test
plan is approved. The test plan shall consist of complete field
test procedures including tests to be performed, test equipment
required, and tolerance limits.
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Operating Tests; G.

Six copies of the information described below in 8-1/2 by 11 inch
binders having a minimum of three rings, including a separate
section for each test. Sections shall be separated by heavy
plastic dividers with tabs.

a. A list of equipment used, with calibration certifications.

b. A copy of measurements taken.

c. The dates of testing.

d. The equipment and values to be verified.

e. The condition specified for the test.

f. The test results, signed and dated.

g. A description of adjustments made.

Cable Installation; G

Six copies of the information described below in 8-1/2 by 11 inch
binders having a minimum of three rings from which material may
readily be removed and replaced, including a separate section for
each cable pull. Sections shall be separated by heavy plastic
dividers with tabs, with all data sheets signed and dated by the
person supervising the pull.

a. Site layout drawing with cable pulls numerically identified.

b. A list of equipment used, with calibration certifications.
The manufacturer and quantity of lubricant used on pull.

c. The cable manufacturer and type of cable.

d. The dates of cable pulls, time of day, and ambient
temperature.

e. The length of cable pull and calculated cable pulling
tensions.

f. The actual cable pulling tensions encountered during pull.
SD-07 Certificates
Material and Equipment; G.

Where materials or equipment are specified to conform to the
standards of the Underwriters Laboratories (UL) or to be
constructed or tested, or both, in accordance with the standards of
the American National Standards Institute (ANSI), the Institute of
Electrical and Electronics Engineers (IEEE), or the National
Electrical Manufacturers Association (NEMA), the Contractor shall
submit proof that the items provided conform to such requirements.
The label of, or listing by, UL will be acceptable as evidence that
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the items conform. Either a certification or a published catalog
specification data statement, to the effect that the item is in
accordance with the referenced ANSI or IEEE standard, will be
acceptable as evidence that the item conforms. A similar
certification or published catalog specification data statement to
the effect that the item is in accordance with the referenced NEMA
standard, by a company listed as a member company of NEMA, will be
acceptable as evidence that the item conforms. In lieu of such
certification or published data, the Contractor may submit a
certificate from a recognized testing agency equipped and competent
to perform such services, stating that the items have been tested
and that they conform to the requirements listed, including methods
of testing of the specified agencies. Compliance with above-named
requirements does not relieve the Contractor from compliance with
any other requirements of the specifications.

Cable Joints; G.

A certification that contains the names and the qualifications of
people recommended to perform the splicing and termination of
medium-voltage cables approved for installation under this
contract. The certification shall indicate that any person
recommended to perform actual splicing and terminations has been
adequately trained in the proper techniques and have had at least
three recent years of experience in splicing and terminating the
same or similar types of cables approved for installation. 1In
addition, any person recommended by the Contractor may be required
to perform a practice splice and termination, in the presence of
the Contracting Officer, before being approved as a qualified
installer of medium-voltage cables. If that additional regquirement
is imposed, the Contractor shall provide short sections of the
approved types of cables along with the approved type of splice and
termination kits, and detailed manufacturer's instruction for the
proper splicing and termination of the approved cable types.

Cable Installer Qualifications; G.

The Contractor shall provide at least one onsite person in a
supervisory position with a documentable level of competency and
experience to supervise all cable pulling operations. A resume
shall be provided showing the cable installers' experience in the
last three years, including a list of references complete with
points of contact, addresses and telephone numbers.

SD-10 Operation and Maintenance Data
Electrical Distribution System; G.

Six copies of operation and maintenance manuals, within 15
calendar days following the completion of tests and including
assembly, installation, operation and maintenance instructions,
spare parts data which provides supplier name, current cost,
catalog order number, and a recommended list of spare parts to be
stocked. Manuals shall also include data outlining detailed
procedures for system startup and operation, and a troubleshooting
guide which lists possible operational problems and corrective
action to be taken. A brief description of all equipment, basic
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operating features, and routine maintenance requirements shall also
be included. Documents shall be bound in a binder marked or
identified on the spine and front cover. A table of contents page
shall be included and marked with pertinent contract information

and contents of the manual. Tabs shall be provided to separate
different types of documents, such as catalog ordering information,
drawings, instructions, and spare parts data. Index sheets shall

be provided for each section of the manual when warranted by the
quantity of documents included under separate tabs or dividers.

Three additional copies of the instructions manual shall be
provided within 30 calendar days following the manuals.

1.4 DELIVERY, STORAGE, AND HANDLING

Devices and equipment shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored items shall be
protected from the environment in accordance with the manufacturer's
published instructions. Damaged items shall be replaced. 0il filled
transformers and switches shall be stored in accordance with the
manufacturer's requirements. Wood poles held in storage for more than 2
weeks shall be stored in accordance with ANSI 05.1. Handling of wood poles
shall be in accordance with ANSI 05.1, except that pointed tools capable of
producing indentations more than 1 inch in depth shall not be used.

1.5 EXTRA MATERIALS

One additional spare fuse or fuse element for each furnished fuse or fuse
element shall be delivered to the contracting officer when the electrical
system is accepted. Two complete sets of all special tools required for
maintenance shall be provided, complete with a suitable tool box. Special
tools are those that only the manufacturer provides, for special purposes
(to access compartments, or operate, adjust, or maintain special parts).

PART 2 PRODUCTS
2.1 STANDARD PRODUCT

Material and equipment shall be the standard product of a manufacturer
regularly engaged in the manufacture of the product and shall essentially
duplicate items that have been in satisfactory use for at least 2 years
prior to bid opening. Items of the same classification shall be identical
including equipment, assemblies, parts, and components.

2.2 NAMEPLATES
2.2.1 General

Each major component of this specification shall have the manufacturer's
name, address, type or style, model or serial number, and catalog number on
a nameplate securely attached to the equipment. Nameplates shall be made of
noncorrosive metal. Equipment containing liquid dielectrics shall have the
type of dielectric on the nameplate. As a minimum, nameplates shall be
provided for circuit breakers, and switches.
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.3 CORROSION PROTECTION

.3.1 Aluminum Materials
Aluminum shall not be used.
.3.2 Ferrous Metal Materials
.3.2.1 Hardware

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

.3.2.2 Equipment

Equipment and component items, including but not limited to transformer
stations and ferrous metal luminaries not hot-dip galvanized or porcelain
enamel finished, shall be provided with corrosion-resistant finishes which
shall withstand 120 hours of exposure to the salt spray test specified in
ASTM B 117 without loss of paint or release of adhesion of the paint primer
coat to the metal surface in excess of 1/16 inch from the test mark. The
scribed test mark and test evaluation shall be in accordance with ASTM D
1654 with a rating of not less than 7 in accordance with TABLE 1, (procedure
A). Cut edges or otherwise damaged surfaces of hot-dip galvanized sheet
steel or mill galvanized sheet steel shall be coated with a zinc rich paint
conforming to the manufacturer's standard.

.3.3 Finishing

Painting required for surfaces not otherwise specified and finish painting
of items only primed at the factory shall be as specified in Section 09900
PAINTS AND COATINGS.

.4 CABLES

Cables shall be single conductor type unless otherwise indicated.

.4.1 Low-Voltage Cables

Cables shall be rated 600 volts and shall conform to the requirements of
NFPA 70, and must be UL listed for the application or meet the applicable
section of either ICEA or NEMA standards.

40101 Conductor Material

Underground cables shall be annealed copper complying with ASTM B 3 and ASTM
B 8. Intermixing of copper and aluminum conductors is not permitted.

.4.1.2 Insulation
Insulation must be in accordance with NFPA 70, and must be UL listed for the

application or meet the applicable sections of either ICEA, or NEMA
standards.
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.4.1.3 Jackets

Multiconductor cables shall have an overall outer jacket that will not
become brittle at -60 degrees Fahrenheit.

.4.1.4 Direct Buried

Single and multi-conductor cables shall of a type identified for direct
burial. Service entrance cables shall conform to UL 854 for Type USE
service entrance cable.

.4.1.5 In Duct

Cables shall be single-conductor cable, in accordance with NFPA 70.
.5 CABLE JOINTS, TERMINATIONS, AND CONNECTORS

.5.1 Low-Voltage Cable Splices

Low-voltage cable splices and terminations shall be rated at not less than
600 Volts. Splices in conductors No. 10 AWG and smaller shall be made with
an insulated, solderless, pressure type connector, conforming to the
applicable requirements of UL 486A. Splices in conductors No. 8 AWG and
larger shall be made with noninsulated, solderless, pressure type connector,
conforming to the applicable requirements of UL 486A and UL 486B. Splices
shall then be covered with an insulation and jacket material equivalent to
the conductor insulation and jacket. Splices below grade or in wet
locations shall be sealed type conforming to ANSI C119.1 or shall be
waterproofed by a sealant-filled, thick wall, heat shrinkable, thermosetting
tubing or by pouring a thermosetting resin into a mold that surrounds the
joined conductors.

.5.2 Terminations

Terminations shall be in accordance with IEEE Std 48, Class 1 or Class 2; of
the molded elastomer, wet-process porcelain, prestretched elastomer, heat-
shrinkable elastomer, or taped type. Acceptable elastomers are track-
resistant silicone rubber or track-resistant ethylene propylene compounds,
such as ethylene propylene rubber or ethylene propylene diene monomer.
Separable insulated connectors may be used for apparatus terminations, when
such apparatus is provided with suitable bushings. Terminations shall be of
the outdoor type, except that where installed inside outdoor equipment
housings which are sealed against normal infiltration of moisture and
outside air, indoor, Class 2 terminations are acceptable. Class 3
terminations are not acceptable. Terminations, where required, shall be
provided with mounting brackets suitable for the intended installation and
with grounding provisions for the cable shielding, metallic sheath, and
armor.

.5.2.1 Factory Preformed Type

Molded elastomer, wet-process porcelain, prestretched, and heat-shrinkable
terminations shall utilize factory preformed components to the maximum
extent practicable rather than tape build-up. Terminations shall have basic
impulse levels as required for the system voltage level. Leakage distances
shall comply with wet withstand voltage test requirements of IEEE Std 48 for
the next higher Basic Insulation Level (BIL) level.
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.5.2.2 Taped Terminations

Taped terminations shall use standard termination kits providing terminal
connectors, field-fabricated stress cones, and rain hoods. Terminations
shall be at least 25 inches long from the end of the tapered cable jacket to
the start of the terminal connector, or not less than the kit manufacturer's
recommendations, whichever is greater.

.6 CONDUIT AND DUCTS

Ducts shall be single, round-bore type, with wall thickness and fittings
suitable for the application. Duct lines shall be nonencased direct-burial,
thick-wall type. Duct lines shall be concrete-encased, thick-wall type for
duct lines under roadways and areas of vehicular traffic. Low-voltage lines
run elsewhere may be direct-burial, thick-wall type.

.6.1 Metallic Conduit

Intermediate metal conduit shall comply with UL 1242. Rigid galvanized
steel conduit shall comply with UL 6 and ANSI C80.1. Metallic conduit
fittings and outlets shall comply with UL 514A and NEMA FB 1.

.6.2 Nonmetallic Ducts

.6.2.1 Bituminized Fiber Duct

UL 1684 for Type II (Thickwall).

.6.2.2 Concrete Encased Ducts

UL 651 Schedule 40 or NEMA TC 6 Type EB.

.6.2.3 Direct Burial

UL 651 Schedule 40 and Schedule 80, or NEMA TC 6 Type DB.
.6.3 Conduit Sealing Compound

Compounds for sealing ducts and conduit shall have a putty-like consistency
workable with the hands at temperatures as low as 35 degrees F, shall
neither slump at a temperature of 300 degrees F, nor harden materially when
exposed to the air. Compounds shall adhere to clean surfaces of fiber or
plastic ducts; metallic conduits or conduit coatings; concrete, masonry, or
lead; any cable sheaths, jackets, covers, or insulation materials; and the
common metals. Compounds shall form a seal without dissolving, noticeably
changing characteristics, or removing any of the ingredients. Compounds
shall have no injurious effect upon the hands of workmen or upon materials.

.7 HANDHOLES AND PULLBOXES

Handholes and pullboxes shall be provided as required. Strength of
handholes and pullboxes and their frames and covers shall conform to the
requirements of IEEE C2. Handholes for low voltage cables installed in
parking lots, sidewalks, and turfed areas shall be fabricated from an
aggregate consisting of sand and with continuous woven glass strands having
an overall compressive strength of at least 10,000 psi and a flexural
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strength of at least 5,000 psi. Pullbox and handhole covers in sidewalks,
and turfed areas shall be of the same material as the box. Concrete
pullboxes shall consist of precast reinforced concrete boxes, extensions,
bases, and covers.

.8 POLES AND HARDWARE

Poles and hardware shall be in accordance with Section 16370A ELECTRICAL
DISTRIBUTION SYSTEM, AERIAL.

.9 METERING AND PROTECTIVE DEVICES

.9.1 Circuit Breakers, Low Voltage

.9.1.1 Molded-Case Circuit Breakers

NEMA AB 1 and UL 489.

.9.2 Fuses, Medium-Voltage, Including Current-Limiting
.9.2.1 Construction

Units shall be suitable for outdoor use. Fuses shall have integral blown-
fuse indicators. All ratings shall be clearly visible.

.9.3 Watthour Meters

Watthour meters shall conform to ANSI C12.10, except numbered terminal
wiring sequence and case size may be the manufacturer's standard. Watthour
meters shall be of the socket mounted outdoor type having a 60 minute,
cumulative form, demand register meeting ANSI Cl12.4 and provided with not
less than 2-1/2 stators.

.10 SURGE ARRESTERS

Surge arresters shall comply with NEMA LA 1, IEEE C62.1, IEEE C62.2, and
IEEE C62.11 and shall be provided as required.

.11 GROUNDING AND BONDING
L1101 Driven Ground Rods

Ground rods shall be copper-clad steel conforming to UL 467 not less than
3/4 inch in diameter by 20 feet in length. Sectional type rods may be used.

.11.2 Grounding Conductors

Grounding conductors shall be bare, except where installed in conduit with
associated phase conductors. Insulated conductors shall be of the same
material as phase conductors and green color-coded, except that conductors
shall be rated no more than 600 volts. Bare conductors shall be ASTM B 8
soft-drawn unless otherwise indicated. Aluminum is not acceptable.

.12 CONCRETE AND REINFORCEMENT

Concrete work shall have minimum 3000 psi compressive strength and conform
to the requirements of Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.
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Concrete reinforcing shall be as specified in Section 03200A CONCRETE
REINFORCEMENT.

.13 PADLOCKS
Padlocks shall comply with Section 08710 DOOR HARDWARE.
.14 CABLE FIREPROOFING SYSTEMS

Cable fireproofing systems shall be listed in FM P7825a as a fire-protective
coating or tape approved for grouped electrical conductors and shall be
suitable for application on the type of medium-voltage cables provided.
After being fully cured, materials shall be suitable for use where exposed
to oil, water, gases, salt water, sewage, and fungus and shall not damage
cable jackets or insulation. Asbestos materials are not acceptable.

1401 Fireproof Coating

Cable fireproofing coatings shall be compounded of water-based thermoplastic
resins, flame-retardant chemicals, and inorganic noncombustible fibers and
shall be suitable for the application methods used. Coatings applied on
bundled cables shall have a derating factor of less than 5 percent, and a
dielectric strength of 95 volts per mil minimum after curing.

.14.2 Fireproofing Tape

Fireproofing tape shall be at least 2 inches wide and shall be a flexible,
conformable, polymeric, elastomer tape designed specifically for
fireproofing cables.

.14.3 Plastic Tape

Preapplication plastic tape shall be pressure sensitive, 10 mil thick,
conforming to UL 510.

.15 FENCING
Fencing shall conform to the requirements of Section 02821A FENCING.
.16 COORDINATED POWER SYSTEM PROTECTION

Analyses shall be prepared to demonstrate that the equipment selected and
system constructed meet the contract requirements for equipment ratings,
coordination, and protection. They shall include a load flow analysis, a
fault current analysis, and a protective device coordination study. The
studies shall be performed by a registered professional engineer with
demonstrated experience in power system coordination in the last three
years. The Contractor shall provide a list of references complete with
points of contact, addresses and telephone numbers. The selection of the
engineer is subject to the approval of the Contracting Officer.

.16.1 Scope of Analyses
The fault current analysis, and protective device coordination study shall
begin at: the source bus and extend down to system bused where fault

availability is 10,000 amperes (symmetrical) for building/facility 600 volt
level distribution buses.
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2.16.2 Determination of Facts

The time-current characteristics, features, and nameplate data for each
existing protective device shall be determined and documented. The
Contractor shall coordinate with the DPW for fault current availability at
the site.

2.16.3 Single Line Diagram

A single line diagram shall be prepared to show the electrical system buses,
devices, transformation points, and all sources of fault current (including

generator and motor contributions). A fault-impedance diagram or a computer
analysis diagram may be provided. Each bus, device or transformation point
shall have a unique identifier. If a fault-impedance diagram is provided,

impedance data shall be shown. Locations of switches, breakers, and circuit
interrupting devices shall be shown on the diagram together with available
fault data, and the device interrupting rating.

2.16.4 Fault Current Analysis
2.16.4.1 Method

The fault current analysis shall be performed in accordance with methods
described in IEEE Std 242, and IEEE Std 399.

2.16.4.2 Data

Actual data shall be utilized in fault calculations. Bus characteristics
and transformer impedances shall be those proposed. Data shall be
documented in the report.

2.16.5 Coordination Study

The study shall demonstrate that the maximum possible degree of selectively
has been obtained between devices specified, consistent with protection of
equipment and conductors from damage from overloads and fault conditions.
The study shall include a description of the coordination of the protective
devices in at device ratings and settings; situations where system
coordination is not achievable due to device limitations (an analysis of any
device curves which overlap); coordination between upstream and downstream
devices. this project. Provide a written narrative that describes: which
devices may operate in the event of a fault at each bus; the logic used to
arrive Recommendations to improve or enhance system reliability, and detail
where such changes would involve additions or modifications to the contract
and cost changes (addition or reduction) shall be provided. Composite
coordination plots shall be provided on log-log graph paper.

2.16.6 Study Report
a. The report shall include a narrative describing: the analyses
performed; the bases and methods used; and the desired method of
coordinated protection of the power system.
b. The study shall include descriptive and technical data for existing

devices and new protective devices proposed. The data shall
include manufacturers published data, nameplate data, and
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definition of the fixed or adjustable features of the existing or
new protective devices.

c. The report shall document existing power system data including
time-current characteristic curves and protective device ratings
and settings.

d. The report shall contain fully coordinated composite time-current
characteristic curves for each bus in the system, as required to
ensure coordinated power system protection between protective
devices or equipment. The report shall include recommended ratings
and settings of all protective devices in tabulated form.

e. The report shall provide the calculation performed for the
analyses, including computer analysis programs utilized. The name
of the software package, developer, and version number shall be
provided.

PART 3 EXECUTION

3.

1 GENERAL INSTALLATION REQUIREMENTS

Equipment and devices shall be installed and energized in accordance with
the manufacturer's published instructions. Circuits installed aerially
shall conform to the requirements of Section 16370A ELECTRICAL DISTRIBUTION
SYSTEM, AERIAL. Steel conduits installed underground shall be installed and
protected from corrosion in conformance with the requirements of Section
16415A ELECTRICAL WORK, INTERIOR. Except as covered herein, excavation,
trenching, and backfilling shall conform to the requirements of Section
02314 Earthwork for utilities. Concrete work shall have minimum 3000 psi
compressive strength and conform to the requirements of Section 03300 CAST-
IN-PLACE STRUCTURAL CONCRETE.

1.1 Conformance to Codes

The installation shall comply with the requirements and recommendations of
NFPA 70 and IEEE C2 as applicable.

1.2 Verification of Dimensions

The Contractor shall become familiar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting Officer of any
discrepancy before performing any work.

.1.3 Disposal of Liquid Dielectrics

PCB-contaminated dielectrics must be marked as PCB and transported to and
incinerated by an approved EPA waste disposal facility. The Contractor
shall furnish certification of proper disposal. Contaminated dielectrics
shall not be diluted to lower the contamination level.

.2 CABLE AND BUSWAY INSTALLATION

The Contractor shall obtain from the manufacturer an installation manual or
set of instructions which addresses such aspects as cable construction,
insulation type, cable diameter, bending radius, cable temperature,
lubricants, coefficient of friction, conduit cleaning, storage procedures,
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moisture seals, testing for and purging moisture, etc. The Contractor shall
then prepare a checklist of significant requirements and perform pulling
calculations and prepare a pulling plan which shall be submitted along with
the manufacturers instructions in accordance with SUBMITTALS.

2.1 Cable Installation Plan and Procedure

Cable shall be installed strictly in accordance with the cable

manufacturer's recommendations. Each circuit shall be identified by means
of a fiber, laminated plastic, or non-ferrous metal tags, or approved equal,
in each handhole, junction box, and each terminal. FEach tag shall contain

the following information; cable type, conductor size, circuit number,
circuit voltage, cable destination and phase identification.

.2.1.1 Cable Inspection

The cable reel shall be inspected for correct storage positions, signs of
physical damage, and broken end seals. If end seal is broken, moisture
shall be removed from cable in accordance with the cable manufacturer's
recommendations.

.2.1.2 Duct Cleaning

Duct shall be cleaned with an assembly that consists of a flexible mandrel
(manufacturers standard product in lengths recommended for the specific size
and type of duct) that is 1/4 inch less than inside diameter of duct, 2 wire
brushes, and a rag. The cleaning assembly shall be pulled through conduit a
minimum of 2 times or until less than a volume of 8 cubic inches of debris
is expelled from the duct.

.2.1.3 Duct Lubrication

The cable lubricant shall be compatible with the cable jacket for cable that
is being installed. Application of lubricant shall be in accordance with
lubricant manufacturer's recommendations.

.2.1.4 Cable Installation

The Contractor shall provide a cable feeding truck and a cable pulling winch
as required. The Contractor shall provide a pulling grip or pulling eye in
accordance with cable manufacturer's recommendations. The pulling grip or
pulling eye apparatus shall be attached to polypropylene or manilla rope
followed by lubricant front end packs and then by power cables. A
dynamometer shall be used to monitor pulling tension. Pulling tension shall
not exceed cable manufacturer's recommendations. The Contractor shall not
allow cables to cross over while cables are being fed into duct. For cable
installation in cold weather, cables shall be kept at 50 degrees F
temperature for at least 24 hours before installation.

.2.1.5 Cable Installation Plan
The Contractor shall submit a cable installation plan for all cable pulls in
accordance with the detail drawings portion of paragraph SUBMITTALS. Cable

installation plan shall include:

a. Site layout drawing with cable pulls identified in numeric order of
expected pulling sequence and direction of cable pull.
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b. List of cable installation equipment.
c. Lubricant manufacturer's application instructions.

d. Procedure for resealing cable ends to prevent moisture from
entering cable.

e. Cable pulling tension calculations of all cable pulls.
f. Cable percentage conduit fill.

g. Cable sidewall thrust pressure.

h. Cable minimum bend radius and minimum diameter of pulling wheels
used.

i. Cable jam ratio.

Jj. Maximum allowable pulling tension on each different type and size

of conductor.

k. Maximum allowable pulling tension on pulling device.

2.2 Duct Line

Low-voltage cables shall be installed in duct lines as required. Cable
splices in low-voltage cables shall be made in manholes and handholes only.
Neutral and grounding conductors shall be installed in the same duct with
their associated phase conductors.

.2.3 Direct-Burial

Low-voltage cables shall be buried directly in the earth as required. Cable
installation shall be coordinated with DPW and approved by Contracting
Officer.

.2.3.1 Trenching

Trenches for direct-burial cables shall be excavated to depths required to
provide the minimum necessary cable cover. Bottoms of trenches shall be
smooth and free of stones and sharp objects. Where bottoms of trenches
comprise materials other than sand, a 3 inch layer of sand shall be laid
first and compacted to approximate densities of surrounding firm soil.

.2.3.2 Cable Burial

Cables shall be unreeled along the sides of or in trenches and carefully
placed on sand or earth bottoms. Pulling cables into direct-burial trenches
from a fixed reel position will not be permitted, except as required to pull
cables through conduits under paving or railroad tracks. Where cables
cross, a separation of at least 3 inches shall be provided, unless each
cable circuit is protected by a nonmetallic conduit sleeve at the crossing.
Where single-conductor cable is installed, all 3 phases and the neutral
shall be installed in the same sleeve. Bend radius of any cable shall be
not less than 8 times the diameter of the cable. 1In no case shall cables be
left under longitudinal tension. The first 6 inch layer of backfill shall

SECTION 16375 PAGE 21



be of sand. Machine compaction shall not be used within 6 inches of the
cable.

.2.3.3 Other Requirements

Where direct-burial cables cross under roads or other paving exceeding5 feet
in width, such cables shall be installed in concrete-encased ducts. Where
direct-burial cables cross under railroad tracks, such cables shall be
installed in reinforced concrete-encased ducts. Ducts shall extend at least
1 foot beyond each edge of any paving and at least 5 feet beyond each side
of any railroad tracks. Cables may be pulled into duct from a fixed reel
where suitable rollers are provided in the trench. Where direct burial
cable transitions to duct-enclosed cable, direct-burial cables shall be
centered in duct entrances, and a waterproof nonhardening mastic compound
shall be used to facilitate such centering. If paving or railroad tracks
are in place where cables are to be installed, coated rigid steel conduits
driven under the paving or railroad tracks may be used in lieu of concrete-
encased ducts. Damage to conduit coatings shall be prevented by providing
ferrous pipe jackets or by predrilling. Where cuts are made in any paving,
the paving and subbase shall be restored to their original condition.

.2.3.4 Cable Markers

Markers shall be located near the ends of cable runs, at each cable joint or
splice, at approximately every 500 feet along cable runs, and at changes in
direction of cable runs. In addition to markers, a 5 mil, brightly colored
plastic tape not less than 3 inches in width and suitably inscribed at not
more than 10 feet on centers, or other approved dig-in warning indication,
shall be placed approximately 12 inches below finished grade levels of
trenches.

.3 CABLE JOINTS

Qualifications of cable splicers shall be submitted in accordance with
paragraph SUBMITTALS. Shields shall be applied as required to continue the
shielding system through each entire cable joint. Shields may be integrally
molded parts of preformed joints. Shields shall be grounded at each joint
or in accordance with manufacturer's recommended practice. Cable joints
shall provide insulation and jacket equivalent to that of the associated
cable. Armored cable joints shall be enclosed in compound-filled, cast-iron
or alloy, splice boxes equipped with stuffing boxes and armor clamps of a
suitable type and size for the cable being installed.

.4 DUCT LINES
4.1 Requirements

Numbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a minimum slope of 4 inches per 100 feet. Depending on the contour of
the finished grade, the high-point may be at a terminal, a handhole, or
between handholes. Short-radius manufactured 90-degree duct bends may be
used only for pole or equipment risers, unless specifically indicated as
acceptable. The minimum manufactured bend radius shall be 18 inches for
ducts of less than 3 inch diameter, and 36 inches for ducts 3 inches or
greater in diameter. Otherwise, long sweep bends having a minimum radius of
25 feet shall be used for a change of direction of more than 5 degrees,
either horizontally or vertically. Both curved and straight sections may be
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used to form long sweep bends, but the maximum curve used shall be 30
degrees and manufactured bends shall be used. Ducts shall be provided with
end bells whenever duct lines terminate in manholes or handholes.

4.2 Treatment

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be made with proper tools
and match factory tapers. A coupling recommended by the duct manufacturer
shall be used whenever an existing duct is connected to a duct of different
material or shape. Ducts shall be stored to avoid warping and deterioration
with ends sufficiently plugged to prevent entry of any water or solid
substances. Ducts shall be thoroughly cleaned before being laid. Plastic
ducts shall be stored on a flat surface and protected from the direct rays
of the sun.

4.3 Concrete Encasement

Ducts requiring concrete encasements shall comply with NFPA 70, except that
electrical duct bank configurations for ducts 6 inches in diameter shall be
determined by calculation and as shown on the drawings. The separation
between adjacent electric power and communication ducts shall conform to
IEEE C2. Duct line encasements shall be monolithic construction. Where a
connection is made to a previously poured encasement, the new encasement
shall be well bonded or doweled to the existing encasement. The Contractor
shall submit proposed bonding method for approval in accordance with the
detail drawing portion of paragraph SUBMITTALS. At any point, except
railroad and airfield crossings, tops of concrete encasements shall be not
less than the cover requirements listed in NFPA 70. At railroad and
airfield crossings, duct lines shall be encased with concrete and reinforced
as indicated to withstand specified surface loadings. Tops of concrete
encasements shall be not less than 5 feet below tops of rails or airfield
paving unless otherwise indicated. Where ducts are jacked under existing
pavement, rigid steel conduit will be installed because of its strength. To
protect the corrosion-resistant conduit coating, predrilling or installing
conduit inside a larger iron pipe sleeve (jack-and-sleeve) is required. For
crossings of existing railroads and airfield pavements greater than 50 feet
in length, the predrilling method or the jack-and-sleeve method will be
used. Separators or spacing blocks shall be made of steel, concrete,
plastic, or a combination of these materials placed not farther apart than 4
feet on centers. Ducts shall be securely anchored to prevent movement
during the placement of concrete and joints shall be staggered at least 6
inches vertically.

.4.4 Nonencased Direct-Burial

Top of duct lines shall be less than 24 inches below finished grade and
shall be installed with a minimum of 3 inches of earth around each duct,
except that between adjacent electric power and communication ducts, 12
inches of earth is required. Bottoms of trenches shall be graded toward
manholes or handholes and shall be smooth and free of stones, soft spots,
and sharp objects. Where bottoms of trenches comprise materials other than
sand, a 3 inch layer of sand shall be laid first and compacted to
approximate densities of surrounding firm soil before installing ducts.
Joints in adjacent tiers of duct shall be vertically staggered at least 6
inches. The first 6 inch layer of backfill cover shall be sand compacted as
previously specified. The rest of the excavation shall be backfilled and
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compacted in3 to 6 inch layers. Duct banks may be held in alignment with
earth. However, high-tiered banks shall use a wooden frame or equivalent
form to hold ducts in alignment prior to backfilling.

.4.5 Installation of Couplings

Joints in each type of duct shall be made up in accordance with the
manufacturer's recommendations for the particular type of duct and coupling
selected and as approved.

.4.5.1 Plastic Duct

Duct joints shall be made by brushing a plastic solvent cement on insides of
plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick 1/4-turn twist to set
the joint tightly.

4.6 Duct Line Markers

Duct line markers shall be provided at the ends of long duct line stubouts
or for other ducts whose locations are indeterminate because of duct
curvature or terminations at completely below-grade structures. In addition
to markers, a 5 mil brightly colored plastic tape, not less than 3 inches in
width and suitably inscribed at not more than 10 feet on centers with a
continuous metallic backing and a corrosion-resistant 1 mil metallic foil
core to permit easy location of the duct line, shall be placed approximately
12 inches below finished grade levels of such lines.

.5 HANDHOLES, AND PULLBOXES

.5.1 Handholes

Handholes shall be provided as required.
.5.2 Pullboxes

Pullbox tops shall be flush with sidewalks or curbs or placed 1/2 inchabove
surrounding grades when remote from curbed roadways or sidewalks. Covers
shall be marked "Low-Voltage" and provided with 2 lifting eyes and 2 hold-
down bolts. Each box shall have a suitable opening for a ground rod.
Conduit, cable, ground rod entrances, and unused openings shall be sealed
with mortar.

.5.3 Ground Rods
A ground rod shall be installed at the handholes and pullboxes.
.6 PAD-MOUNTED EQUIPMENT INSTALLATION

Pad-mounted equipment, shall be installed on concrete pads in accordance
with the manufacturer's published, standard installation drawings and
procedures, except that they shall be modified to meet the requirements of
this document. Units shall be installed so that they do not damage
equipment or scratch painted or coated surfaces. After installation,
surfaces shall be inspected and scratches touched up with a paint or coating
provided by the manufacturer especially for this purpose.
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3.

3.

6.1 Concrete Pads
6.1.1 Construction

Concrete pads for pad-mounted electrical equipment may be either pre-

fabricated or shall be poured-in-place. Pads shall be constructed as
indicated, except that exact pad dimensions and mounting details are
equipment specific and are the responsibility of the Contractor. Tops of

concrete pads shall be level and shall project 4 inches above finished
paving or grade and sloped to drain. Edges of concrete pads shall have 3/4
inch chamfer. Conduits for primary, secondary, and grounding conductors
shall be set in place prior to placement of concrete pads. Where grounding
electrode conductors are installed through concrete pads, PVC conduit
sleeves shall be installed through the concrete to provide physical
protection. To facilitate cable installation and termination, the concrete
pad shall be provided with a rectangular hole below the primary and
secondary compartments, sized in accordance with the manufacturer's
recommended dimensions. Upon completion of equipment installation the
rectangular hole shall be filled with masonry grout.

.6.1.2 Concrete and Reinforcement

Concrete work shall have minimum 3000 psi compressive strength and comform
to the requirements of Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.
Concrete pad reinforcement shall be in accordance with Section 03200A
CONCRETE REINFORCEMENT.

.6.1.3 Sealing

When the installation is complete, the Contractor shall seal all conduit and
other entries into the equipment enclosure with an approved sealing
compound. Seals shall be of sufficient strength and durability to protect
all energized live parts of the equipment from rodents, insects, or other
foreign matter.

7 CONNECTIONS BETWEEN AERIAL AND UNDERGROUND SYSTEMS

Connections between aerial and underground systems shall be made as
required. Underground cables shall be extended up poles in guards or
conduit to cable terminations. Conduits shall be secured to the poles by 2-
hole galvanized steel pipe straps spaced not more than 10 feet apart and
with 1 strap not more than 12 inches from any bend or termination. Cable
guards shall be secured to poles in accordance with the manufacturer's
published procedures. Conduits shall be equipped with bushings to protect
cables and minimize water entry.

7.1 Pole Installation

Pole installation shall be in accordance with Section 16370A ELECTRICAL
DISTRIBUTION SYSTEM, AERIAL.

.8 CONNECTIONS TO BUILDINGS

Cables shall be extended into the various buildings as required, and shall
be connected to the first applicable termination point in each building.
Interfacing with building interior conduit systems shall be at conduit
stubouts terminating 5 feet outside of a building and 2 feet below finished
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3.

grade as specified and provided under Section 16415A ELECTRICAL WORK,
INTERIOR. After installation of cables, conduits shall be sealed to prevent
entrance of moisture or gases into buildings.

.9 GROUNDING

Equipment frames of metal-enclosed equipment, and other noncurrent-carrying
metal parts, such as cable shields, cable sheaths and armor, and metallic
conduit shall be grounded. Metallic frames and covers of handholes and pull
boxes shall be grounded by use of a braided, copper ground strap with
equivalent ampacity of No. 6 AWG.

.9.1 Grounding Electrodes

Grounding electrodes shall be installed as required and as follows:

a. Driven rod electrodes - Unless otherwise indicated, ground rods
shall be driven into the earth until the tops of the rods are
approximately 1 foot below finished grade.

b. Additional electrodes - When the required ground resistance is not
met, additional electrodes shall be provided to achieve the
specified ground resistance. The additional electrodes will be up
to three, 20 feet rods spaced a minimum of 10 feet apart a single
extension-type rod, 3/4 inch diameter, up to 30 feet long, driven
perpendicular to grade coupled and driven with the first rod. 1In
high ground resistance, UL listed chemically charged ground rods
may be used. If the resultant resistance exceeds 25 ohms measured
not less than 48 hours after rainfall, the Contracting Officer
Representative (COR) shall be notified.

9.2 Grounding and Bonding Connections

Connections above grade shall be made by the fusion-welding process or with
bolted solderless connectors, in compliance with UL 467, and those below
grade shall be made by a fusion-welding process. Where grounding conductors
are connected to aluminum-composition conductors, specially treated or lined
copper-to-aluminum connectors suitable for this purpose shall be used.

.9.3 Grounding and Bonding Conductors

Grounding and bonding conductors include conductors used to bond
transformer enclosures and equipment frames to the grounding electrode
system. Grounding and bonding conductors shall be sized as required, and
located to provide maximum physical protection. Bends greater than 45
degrees in ground conductors are not permitted. Routing of ground
conductors through concrete shall be avoided. When concrete penetration is
necessary, nonmetallic conduit shall be cast flush with the points of
concrete entrance and exit so as to provide an opening for the ground
conductor, and the opening shall be sealed with a suitable compound after
installation.

.9.4 Surge Arrester Grounding

Surge arresters and neutrals shall be bonded directly to the transformer
enclosure and then to the grounding electrode system with a bare copper
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conductor, sized as required. Lead lengths shall be kept as short as
practicable with no kinks or sharp bends.

.9.5 Handhole, or Concrete Pullbox Grounding

Ground rods installed in handholes or concrete pullboxes shall be connected
to the cable shielding, metallic sheath, and armor at each cable joint or
splice by means of a No. 4 AWG braided tinned copper wire. Connections to
metallic cable sheaths shall be by means of tinned terminals soldered to
ground wires and to cable sheaths. Care shall be taken in soldering not to
damage metallic cable sheaths or shields. Ground rods shall be protected
with a double wrapping of pressure-sensitive plastic tape for a distance of
2 inches above and 6 inches below concrete penetrations. Grounding
electrode conductors shall be neatly and firmly attached to handhole walls
and the amount of exposed bare wire shall be held to a minimum.

.9.6 Riser Pole Grounding

A single continuous vertical grounding electrode conductor shall be
installed on each riser pole and connected directly to the grounding
electrodes as required. All equipment, neutrals, surge arresters, and items
required to be grounded shall be connected directly to this vertical
conductor. The grounding electrode conductor shall be sized as required.
Grounding electrode conductors shall be stapled to wood poles at intervals
not exceeding2 feet.

.10 FIELD TESTING
.10.1 General

Field testing shall be performed in the presence of the Contracting Officer.
The Contractor shall notify the Contracting Officer 15 days prior to
conducting tests. The Contractor shall furnish all materials, labor, and
equipment necessary to conduct field tests. The Contractor shall perform
all tests and inspections recommended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shall
maintain a written record of all tests which includes date, test performed,
personnel involved, devices tested, serial number and name of test
equipment, and test results. Field test reports shall be signed and dated
by the Contractor.

.10.2 Safety

The Contractor shall provide and use safety devices such as rubber gloves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equipment which
are damaged due to improper test procedures or handling.

.10.3 Ground-Resistance Tests

The resistance of each grounding electrode system shall be measured using
the fall-of-potential method defined in IEEE Std 81. Ground resistance
measurements shall be made before the electrical distribution system is
energized and shall be made in normally dry conditions not less than 48
hours after the last rainfall. Resistance measurements of separate
grounding electrode systems shall be made before the systems are bonded
together below grade. The combined resistance of separate systems may be
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used to meet the required resistance, but the specified number of electrodes
must still be provided.

a. Single rod electrode - 25 ohms.

b. Up to three (3) additional 20’ ground rods - Notify COR if greater
than 25 ohms.

.10.4 Low-Voltage Cable Test

Low-voltage cable, complete with splices, shall be tested for insulation
resistance after the cables are installed, in their final configuration,
ready for connection to the equipment, and prior to energization. The test
voltage shall be 500 volts dc, applied for one minute between each conductor
and ground and between all possible combinations conductors in the same
trench, duct, or cable, with all other conductors in the same trench, duct,
or conduit. The minimum value of insulation shall be:

R in megohms = (rated voltage in kV + 1) x 1000/ (length of cable in feet

Each cable failing this test shall be repaired or replaced. The repaired
cable shall be retested until failures have been eliminated.

.10.5 Circuit Breaker Tests

The following field tests shall be performed on circuit breakers. Pass-fail
criteria shall be in accordance with the circuit breaker manufacturer's
specifications.

a. Insulation resistance test phase-to-phase.
b. Insulation resistance test phase-to-ground.
c. Closed breaker contact resistance test.

d. Manual and electrical operation of the breaker.

.10.6 Pre-Energization Services

Calibration, testing, adjustment, and placing into service of the
installation shall be accomplished by a manufacturer's product field service
engineer or independent testing company with a minimum of 2 years of current
product experience. The following services shall be performed on the
equipment listed below. These services shall be performed subsequent to
testing but prior to the initial energization. The equipment shall be
inspected to ensure that installation is in compliance with the
recommendations of the manufacturer. Terminations of conductors at major
equipment shall be inspected to ensure the adequacy of connections. Bare
and insulated conductors between such terminations shall be inspected to
detect possible damage during installation. If factory tests were not
performed on completed assemblies, tests shall be performed after the
installation of completed assemblies. Components shall be inspected for
damage caused during installation or shipment to ensure packaging materials
have been removed. Components capable of being both manually and
electrically operated shall be operated manually prior to the first
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electrical operation. Components capable of being calibrated, adjusted, and
tested shall be calibrated, adjusted, and tested in accordance with the
instructions of the equipment manufacturer. Items for which such services
shall be provided, but are not limited to, are the following:

a. Switches
.10.7 Operating Tests
After the installation is completed, and at such times as the Contracting
Officer may direct, the Contractor shall conduct operating tests for
approval. The equipment shall be demonstrated to operate in accordance with
the requirements herein. An operating test report shall be submitted in
accordance with paragraph SUBMITTALS.
.11 MANUFACTURER'S FIELD SERVICE

L1101 Onsite Training

The Contractor shall conduct a training course for the operating staff as

designated by the Contracting Officer. The training period shall consist of
a total of 16 hours of normal working time and shall start after the system
is functionally completed but prior to final acceptance tests. The course

instruction shall cover pertinent points involved in operating, starting,
stopping, and servicing the equipment, as well as all major elements of the
operation and maintenance manuals. Additionally, the course instructions
shall demonstrate all routine maintenance operations. A VHS format video
tape of the entire training session shall be submitted.

.11.2 Installation Engineer

After delivery of the equipment, the Contractor shall furnish one or more
field engineers, regularly employed by the equipment manufacturer to
supervise the installation of the equipment, assist in the performance of
the onsite tests, initial operation, and instruct personnel as to the
operational and maintenance features of the equipment.

.12 ACCEPTANCE

Final acceptance of the facility will not be given until the Contractor has

successfully completed all tests and after all defects in installation,
material or operation have been corrected.

-— End of Section --
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PART 1

1.

1

GENERAL

REFERENCES

SECTION 16415

ELECTRICAL WORK, INTERIOR

The publications listed below form a part of this specification to the

extent referenced.
designation only.

ANST

ANSI

ANSI

ASTM

ASTM

IEEE

IEEE

IEEE

IEEE

IEEE

The publications are referred to in the text by basic

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

Cc78.1

cg82.1

c82.4

(1991; C78.1a; R 1996) Fluorescent Lamps -
Rapid-Start Types - Dimensional and
Electrical Characteristics

(1997) Specifications for Fluorescent Lamp
Ballasts 18.00 Addenda D & E

(1992) Ballasts for High-Intensity-Discharge
and Low-Pressure Sodium Lamps (Multiple-

Supply Type)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

B1

B 8

(1995) Hard-Drawn Copper Wire

(1999) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium-Hard, or Soft

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

C2

C37.13

C62.41

Std 242

Std 81

(1997) National Electrical Safety Code

(1990; R 1995) Low-Voltage AC Power Circuit
Breakers Used in Enclosures

(1991; R 1995) Surge Voltages in Low-Voltage
AC Power Circuits

(1986; R 1991) Recommended Practice for
Protection and Coordination of Industrial and
Commercial Power Systems

(1983) Guide for Measuring Earth Resistivity,
Ground Impedance, and Earth Surface
Potentials of a Ground System (Part 1) 31.00
F
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NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1997) Enclosures for Electrical Equipment
(1000 Volts Maximum)

NEMA AB 1 (1993) Molded Case Circuilt Breakers and
Molded Case Switches

NEMA ICS 1 (1993) Industrial Control and Systems

NEMA ICS 2 (1993) Industrial Controls and Systems
Controllers, Contactors, and Overload Relays
Rated Not More Than 2,000 Volts AC or 750
Volts DC

NEMA ICS 3 (1993) Industrial Control and Systems Factory
Built Assemblies

NEMA ICS 6 (1993) Industrial Control and Systems,
Enclosures

NEMA LE 4 (1987) Recessed Luminaires, Ceiling
Compatibility

NEMA MG 1 (1998) Motors and Generators

NEMA OS 1 (1996) Sheet-Steel Outlet Boxes, Device

Boxes, Covers, and Box Supports

NEMA PB 1 (1995) Panelboards
NEMA PB 2 (1995) Deadfront Distribution Switchboards
NEMA RN 1 (1998) Polyvinyl-Chloride (PVC) Externally

Coated Galvanized Rigid Steel Conduit and
Intermediate Metal Conduit

NEMA WD 1 (1999) General Requirements for Wiring
Devices

NEMA WD 6 (1997) Wiring Devices - Dimensional
Requirements

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 101 (2000) Life Safety Code

NEPA 70 (2002) National Electrical Code
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UNDERWRITERS LABORATORIES (UL)

1004

1029

1242

1449

1570

1572

20

360

467

486A

486C

489

50

508

510

514A

514B

542

(2000) Flexible Metal Conduit
(1994; Rev thru Nov 1999) Electric Motors

(1994; Rev thru Dec 1997) High-Intensity-
Discharge Lamp Ballasts

(1996; Rev Mar 1998) Intermediate Metal
Conduit

(1996; Rev thru Dec 1999) Transient Voltage
Surge Suppressors

(1995; Rev thru Nov 1999) Fluorescent
Lighting Fixtures

(1995; Rev thru Nov 1999) High Intensity
Discharge Lighting Fixtures

(1995; Rev thru Oct 1998) General-Use Snap
Switches

(1996; Rev thru Oct 1997) Liquid-Tight
Flexible Steel Conduit

(1993; Rev thru Apr 1999) Grounding and
Bonding Equipment

(1997; Rev thru Dec 1998) Wire Connectors and
Soldering Lugs for Use with Copper Conductors

(1997; Rev thru Aug 1998) Splicing Wire
Connectors

(1996; Rev thru Dec 1998) Molded-Case Circuit
Breakers, Molded-Case Switches, and Circuit-

Breaker Enclosures

(1995; Rev thru Nov 1999) Enclosures for
Electrical Equipment

(1999) Industrial Control Equipment

(1994; Rev thru Apr 1998) Polyvinyl Chloride,
Polyethylene, and Rubber Insulating Tape

(1996; Rev Dec 1999) Metallic Outlet Boxes

(1997; Rev Oct 1998) Fittings for Cable and
Conduit

(1999) Lampholders, Starters, and Starter
Holders for Fluorescent Lamps
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UL 6 (1997) Rigid Metal Conduit

UL 67 (1993; Rev thru Oct 1999) Panelboards

UL 797 (1993; Rev thru Mar 1997) Electrical Metallic
Tubing

UL 83 (1998; Rev thru Sep 1999) Thermoplastic-

Insulated Wires and Cables

UL 854 (1996; Rev Oct 1999) Service-Entrance Cables

UL 869A (1998) Reference Standard for Service
Equipment

UL 924 (1995; Rev thru Oct 97) Emergency Lighting

and Power Equipment

UL 935 (1995; Rev thru Oct 1998) Fluorescent-Lamp
Ballasts
UL 943 (1993; Rev thru May 1998) Ground-Fault

Circuit-Interrupters

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

UL Elec Const Dir (1999) Electrical Construction Equipment
Directory

.2 GENERAL
2.1 Rules

The installation shall conform to the requirements of NFPA 70 and NFPA 101,
unless more stringent requirements are indicated or shown.

2.2 Coordination

The drawings indicate the extent and the general location and arrangement of
equipment, conduit, and wiring. The Contractor shall become familiar with
all details of the work and verify all dimensions in the field so that the
outlets and equipment shall be properly located and readily accessible.
Lighting fixtures, outlets, and other equipment and materials shall be
carefully coordinated with mechanical or structural features prior to
installation and positioned according to architectural reflected ceiling
plans; otherwise, lighting fixtures shall be symmetrically located according
to the room arrangement when uniform illumination is required, or
asymmetrically located to suit conditions fixed by design and shown.
Raceways, Jjunction and outlet boxes, and lighting fixtures shall not be
supported from sheet metal roof decks. If any conflicts occur necessitating
departures from the drawings, details of and reasons for departures shall be
submitted and approved prior to implementing any change. The Contractor
shall coordinate the electrical requirements of the mechanical work and
provide all power related circuits, wiring, hardware and structural support,
even i1if not shown on the drawings.
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.2.3 Special Environments
.2.3.1 Weatherproof Locations

Wiring, Fixtures, and equipment in designated locations shall conform to
NFPA 70 requirements for installation in damp or wet locations.

.2.4 Standard Products

Material and equipment shall be a standard product of a manufacturer
regularly engaged in the manufacture of the product and shall essentially
duplicate items that have been in satisfactory use for at least 2 years
prior to bid opening.

.2.5 Nameplates
.2.5.1 Identification Nameplates

Major items of electrical equipment and major components shall be
permanently marked with an identification name to identify the equipment by
type or function and specific unit number as indicated. Designation of
motors shall coincide with their designation in the motor control center or
panel. Unless otherwise specified, identification nameplates shall be made
of laminated plastic in accordance with ASTM D 709 with black outer layers
and a white core. Edges shall be chamfered. Plates shall be fastened with
black-finished round-head drive screws, except motors, or approved
nonadhesive metal fasteners. When the nameplate is to be installed on an
irregular-shaped object, the Contractor shall devise an approved support
suitable for the application and ensure the proper installation of the
supports and nameplates. In all instances, the nameplate shall be installed
in a conspicuous location. At the option of the Contractor, the equipment
manufacturer's standard embossed nameplate material with black paint-filled
letters may be furnished in lieu of laminated plastic. The front of each
panelboard, motor control center, switchgear, and switchboard shall have a
nameplate to indicate the phase letter, corresponding color and arrangement
of the phase conductors. The following equipment, as a minimum, shall be
provided with identification nameplates:

Minimum 1/4 inch Minimum 1/8 inch

High Letters High Letters
Panelboards Control Devices
Starters

Safety Switches
Equipment Enclosures
Motors

Each panel, section, or unit in motor control centers, switchgear or similar
assemblies shall be provided with a nameplate in addition to nameplates
listed above, which shall be provided for individual compartments in the
respective assembly, including nameplates which identify "future," "spare,"
and "dedicated" or "equipped spaces."
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.2.6 As-Built Drawings

Following the project completion or turnover, within 30 days the Contractor
shall furnish 2 sets of as-built drawings to the Contracting Officer.

2.7 Recessed Light Fixtures (RLF) Option

The Contractor has the option to substitute inch-pound (I-P) RLF to metric
RLF. This option shall be coordinated with Section 09510A ACOUSTICAL
CEILINGS.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Interior Electrical Equipment; G.

Detail drawings consisting of equipment drawings, illustrations,
schedules, instructions, diagrams, and other information necessary
to define the installation. Detail drawings shall show the rating
of items and systems and how the components of an item and system
are assembled, function together, and how they will be installed on
the project. Data and drawings for component parts of an item or
system shall be coordinated and submitted as a unit. Data and
drawings shall be coordinated and included in a single submission.
Multiple submissions for the same equipment or system are not
acceptable except where prior approval has been obtained from the
Contracting Officer. In such cases, a list of data to be submitted
later shall be included with the first submission. Detail drawings
shall show physical arrangement, construction details, connections,
finishes, materials used in fabrication, provisions for conduit or
busway entrance, access requirements for installation and
maintenance, physical size, electrical characteristics, foundation
and support details, and equipment weight. Drawings shall be drawn
to scale and/or dimensioned. Optional items shall be clearly
identified as included or excluded. Detail drawings shall as a
minimum include:

a. Motors and rotating machinery.

b. Motor control.

c. Single line electrical diagrams control wiring, and control
logic.

Structural drawings showing the structural or physical features
of major equipment items, components, assemblies, and structures,
including foundations or other types of supports for equipment and
conductors. These drawings shall include accurately scaled or
dimensioned outline and arrangement or layout drawings to show the
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physical size of equipment and components and the relative
arrangement and physical connection of related components. Weights
of equipment, components and assemblies shall be provided when
required to verify the adequacy of design and proposed construction

of foundations or other types of supports. Dynamic forces shall be
stated for switching devices when such forces must be considered in
the design of support structures. The appropriate detail drawings

shall show the provisions for leveling, anchoring, and connecting
all items during installation, and shall include any
recommendations made by the manufacturer.

Electrical drawings including single-line and three-line
diagrams, and schematics or elementary diagrams of each electrical
system; internal wiring and field connection diagrams of each
electrical device when published by the manufacturer; wiring
diagrams of cabinets, panels, units, or separate mountings;
interconnection diagrams that show the wiring between separate
components of assemblies; field connection diagrams that show the
termination of wiring routed between separate items of equipment;
internal wiring diagrams of equipment showing wiring as actually
provided for this project. Field wiring connections shall be
clearly identified.

If departures from the contract drawings are deemed necessary by
the Contractor, complete details of such departures, including
changes in related portions of the project and the reasons why,
shall be submitted with the detail drawings. Approved departures
shall be made at no additional cost to the Government.

SD-03 Product Data
Fault Current and Protective Device Coordination Study; G.

The study shall be submitted along with protective device
equipment submittals. No time extensions or similar contract
modifications will be granted for work arising out of the
requirements for this study. Approval of protective devices
proposed shall be based on recommendations of this study, The
Government shall not be held responsible for any changes to
equipment, device ratings, settings, or additional labor for
installation of equipment or devices ordered and/or procured prior
to approval of the study.

Manufacturer's Catalog;
Data composed of catalog cuts, brochures, circulars,
specifications, product data, and printed information in sufficient

detail and scope to verify compliance with the requirements of the
contract documents.

SECTION 16415 PAGE 10



Material, Equipment, and Fixture Lists; G.

A complete itemized listing of equipment and materials proposed
for incorporation into the work. Each entry shall include an item
number, the quantity of items proposed, and the name of the
manufacturer of each item.

Installation Procedures; G.

Installation procedures for rotating equipment, transformers,
switchgear, battery systems, voltage regulators, and grounding
resistors. Procedures shall include diagrams, instructions, and
precautions required to install, adjust, calibrate, and test
devices and equipment.

As-Built Drawings; G.

The as-built drawings shall be a record of the construction as
installed. The drawings shall include all the information shown on
the contract drawings, deviations, modifications, and changes from
the contract drawings, however minor. The as-built drawings shall
be kept at the job site and updated daily. The as-built drawings
shall be a full-sized set of prints marked to reflect all
deviations, changes, and modifications. The as-built drawings
shall be complete and show the location, size, dimensions, part
identification, and other information. Additional sheets may be
added. The as-built drawings shall be jointly inspected for
accuracy and completeness by the Contractor's quality control
representative and by the Contracting Officer prior to the
submission of each monthly pay estimate. Upon completion of the
work, the Contractor shall submit three full sized sets of the
marked prints to the Contracting Officer for approval. If upon
review, the as-built drawings are found to contain errors and/or
omissions, they will be returned to the Contractor for correction.
The Contractor shall correct and return the as-built drawings to
the Contracting Officer for approval within ten calendar days from
the time the drawings are returned to the Contractor.

Onsite Tests; G.

A detailed description of the Contractor's proposed procedures
for on-site tests.

SD-06 Test Reports
Factory Test Reports; G.

Six copies of the information described below in 8 1/2 x 11 inch
binders having a minimum of 5 rings from which material may readily
be removed and replaced, including a separate section for each
test. Sections shall be separated by heavy plastic dividers with
tabs.

a. A list of equipment used, with calibration certifications.

b. A copy of measurements taken.
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c. The dates of testing.
d. The equipment and values to be verified.
e. The conditions specified for the test.
f. The test results, signed and dated.
g. A description of adjustments made.

Field Test Plan; G.

A detailed description of the Contractor's proposed procedures
for onsite test submitted 30 days prior to testing the installed
system. No field test will be performed until the test plan is
approved. The test plan shall consist of complete field test
procedures including tests to be performed, test equipment
required, and tolerance limits.

Field Test Reports; G.

Six copies of the information described below in 8 1/2 x 11 inch
binders having a minimum of 5 rings from which material may readily
be removed and replaced, including a separate section for each
test. Sections shall be separated by heavy plastic dividers with
tabs.

a. A list of equipment used, with calibration certifications.
b. A copy of measurements taken.
c. The dates of testing.
d. The equipment and values to be verified.
e. The conditions specified for the test.
f. The test results, signed and dated.
g. A description of adjustments made.
h. Final position of controls and device settings.

SD-07 Certificates

Materials and Equipment;

The label or listing of the Underwriters Laboratories, Inc., will
be accepted as evidence that the materials or equipment conform to
the applicable standards of that agency. In lieu of this label or
listing, a statement from a nationally recognized, adequately
equipped testing agency indicating that the items have been tested
in accordance with required procedures and that the materials and
equipment comply with all contract requirements will be accepted.
However, materials and equipment installed in hazardous locations

must bear the UL label unless the data submitted from other testing
agency 1s specifically approved in writing by the Contracting
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1.

Officer. Items which are required to be listed and labeled in
accordance with Underwriters Laboratories must be affixed with a UL
label that states that it is UL listed. No exceptions or waivers
will be granted to this requirement. Materials and equipment will
be approved based on the manufacturer's published data.

For other than equipment and materials specified to conform to UL
publications, a manufacturer's statement indicating complete
compliance with the applicable standard of the American Society for
Testing and Materials, National Electrical Manufacturers
Association, or other commercial standard, is acceptable.

4 WORKMANSHIP

Materials and equipment shall be installed in accordance with NFPA 70,
recommendations of the manufacturer, and as shown.

PART 2 PRODUCTS

2.

Products shall conform to the respective publications and other requirements
specified below. Materials and equipment not listed below shall be as
specified elsewhere in this section. Items of the same classification shall
be identical including equipment, assemblies, parts, and components.

.1 CABLES AND WIRES

Conductors No. 8 AWG and larger diameter shall be stranded. Conductors No.
10 AWG and smaller diameter shall be solid, except that conductors for
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be
stranded unless specifically indicated otherwise. Conductor sizes and
ampacities shown are based on copper, unless indicated otherwise. All
conductors shall be copper.

1.1 Equipment Manufacturer Requirements

When manufacturer's equipment requires copper conductors at the terminations
or requires copper conductors to be provided between components of
equipment, provide copper conductors or splices, splice boxes, and other
work required to meet manufacturer's regquirements.

1.2 Aluminum Conductors

Aluminum conductors shall not be used.

1.3 Insulation

Unless indicated otherwise, or required by NFPA 70, power and lighting wires
shall be 600-volt, Type THWN, THHN, or THW conforming to UL 83, except that
grounding wire may be type TW conforming to UL 83; remote-control and signal
circuits shall be Type TW, THW or TF, conforming to UL 83. Where lighting
fixtures require 90-degree Centigrade (C) conductors, provide only
conductors with 90-degree C insulation or better.

1.4 Bonding Conductors
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ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller diameter;
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger
diameter.

.1.5 Service Entrance Cables

Service entrance (SE) and underground service entrance (USE) cables, UL 854.

.1.6 Cord Sets and Power-Supply Cords
UL 817.
.2 TRANSIENT VOLTAGE SURGE PROTECTION

Transient voltage surge suppressors shall be provided as indicated. Surge
suppressors shall meet the requirements of IEEE C62.41 and be UL listed and
labeled as having been tested in accordance with UL 1449. Surge suppressor
ratings shall be as indicated.

.3 CIRCUIT BREAKERS
3.1 MOLDED-CASE CIRCUIT BREAKERS

Molded-case circuit breakers shall conform to NEMA AB 1 and UL 489%and UL
877for circuit breakers and circuit breaker enclosures located in hazardous
(classified) locations. Circuit breakers may be installed in panelboards,
switchboards, enclosures, motor control centers, or combination motor
controllers.

.3.1.1 Construction

Circuit breakers shall be suitable for mounting and operating in any
position. Lug shall be listed for copper conductors only in accordance with
UL 486E. Single-pole circuit breakers shall be full module size with not
more than one pole per module. Multi-pole circuit breakers shall be of the
common-trip type having a single operating handle such that an overload or
short circuit on any one pole will result in all poles opening
simultaneously. Sizes of 100 amperes or less may consist of single-pole
breakers permanently factory assembled into a multi-pole unit having an
internal, mechanical, nontamperable common-trip mechanism and external
handle ties. All circuit breakers shall have a quick-make, quick-break
overcenter toggle-type mechanism, and the handle mechanism shall be trip-
free to prevent holding the contacts closed against a short-circuit or
sustained overload. All circuit breaker handles shall assume a position
between "ON" and "OFF" when tripped automatically. All ratings shall be
clearly visible.

.3.1.2 Ratings

Voltage ratings shall be not less than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at least equal to the
available short-circuit current at the line terminals of the circuit breaker
and correspond to the UL listed integrated short-circuit current rating
specified for the panelboards and switchboards. Molded-case circuit
breakers shall have nominal voltage ratings, maximum continuous-current
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ratings, and maximum short-circuit interrupting ratings in accordance with
NEMA AB 1. Ratings shall be coordinated with system X/R ratio.

.3.1.3 Cascade System Ratings

Circuit breakers used in series combinations shall be in accordance with UL
489. Equipment, such as switchboards and panelboards, which house series-
connected circuit breakers shall be clearly marked accordingly. Series
combinations shall be listed in the UL Recognized Component Directory under
"Circuit Breakers-Series Connected."

.3.2 Ground Fault Circuit Interrupters

UL 943. Breakers equipped with ground fault circuit interrupters shall have
ground fault class, interrupting capacity, and voltage and current ratings
as indicated.

.4 CONDUIT AND TUBING

4.1 Electrical, Zinc-Coated Steel Metallic Tubing (EMT)

UL 797

4.2 Flexible Conduit, Steel and Plastic

General-purpose type, UL 1; liquid tight, UL 360, and UL 1660.

.4.3 Intermediate Metal Conduit

UL 1242.

4.4 PVC Coated Rigid Steel Conduit

NEMA RN 1.

.4.5 Rigid Metal Conduit

UL 6.

.5 CONDUIT AND DEVICE BOXES AND FITTINGS

.5.1 Boxes, Metallic Outlet

NEMA OS 1 and UL 514A.

.5.2 Fittings for Conduit and Outlet Boxes

UL 514B.

.6 CONDUIT COATINGS PLASTIC RESIN SYSTEM

NEMA RN 1, Type A-40.

.7 CONNECTORS, WIRE PRESSURE

7.1 For Use With Copper Conductors
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UL 486A.

.8 ELECTRICAL GROUNDING AND BONDING EQUIPMENT
UL 467.
.8.1 Ground Rods

Ground rods shall be of copper-clad steel conforming to UL 467 3/4 inch in
diameter by 20 feet in length of the sectional type driven full length into
the earth.

.8.2 Ground Bus

The ground bus shall be bare conductor or flat copper in one piece, if
practicable.

.9 ENCLOSURES
NEMA ICS 6 or NEMA 250 unless otherwise specified.
.9.1 Cabinets and Boxes

Cabinets and boxes with volume greater than 100 cubic inches shall be in
accordance with UL 50, hot-dip, zinc-coated, if sheet steel.

.9.2 Circuit Breaker Enclosures
UL 489.

.10 LIGHTING FIXTURES, LAMPS, BALLASTS, EMERGENCY EQUIPMENT, CONTROLS AND
ACCESSORIES

The following specifications are supported and supplemented by information
and details on the drawings. Additional fixtures, if shown, shall conform
to this specification. Lighting equipment installed in classified hazardous
locations shall conform to UL 844. Lamps, lampholders, ballasts,
transformers, electronic circuitry and other lighting system components
shall be constructed according to industry standards. Equipment shall be
tested and listed by a recognized independent testing laboratory for the
expected installation conditions. Equipment shall conform to the standards
listed below.

.10.1 Lamps

Lamps shall be constructed to operate in the specified fixture, and shall
function without derating life or output as listed in published data. Lamps
shall meet the requirements of the Energy Policy Act of 1992.

a. Fluorescent lamps shall be green-tipped and shall have color
temperature 3,500 degrees Kelvin. They shall be designed to
operate with the ballasts and circuitry of the fixtures in which
they will be used. Fluorescent lamps, including spares, shall be
manufactured by one manufacturer to provide for color and
performance consistency. Fluorescent lamps shall comply with ANSI
C78.1. Fluorescent tube lamp efficiencies shall meet or exceed the
following requirements.

SECTION 16415 PAGE 16



2.10.2

T8, 32 watts (4" lamp) 2800 lumens

(1) Linear fluorescent lamps, unless otherwise indicated, shall
be 4 feet long 32 watt T8, 265 mA, with minimum CRI of 75. Lamps
of other lengths or types shall be used only where specified or
shown. Lamps shall deliver rated life when operated on rapid start
ballasts.

High intensity discharge lamps, including spares, shall be
manufactured by one manufacturer in order to provide color and
performance consistency. High intensity discharge lamps shall be
designed to operate with the ballasts and circuitry of the fixtures
in which they will be used and shall have wattage, shape and base
as shown. High intensity discharge lamps, unless otherwise shown,
shall have medium or mogul screw base and minimum starting
temperature of -20 degrees F. Lamps shall comply with all
applicable ANSI C78.1350, ANSI C78.1351, ANSI C78.1352, ANSI
C78.1355,ANSI C78.1375, and ANSI C78.1376.

Ballasts and Transformers

Ballasts or transformers shall be designed to operate the designated lamps
within their optimum specifications, without derating the lamps. Lamp and
ballast combinations shall be certified as acceptable by the lamp
manufacturer.

a.

Fluorescent ballasts shall comply with ANSI C82.1 and shall be
mounted integrally within fluorescent fixture housing unless
otherwise shown. Ballasts shall have maximum current crest factor
of 1.7; high power factor; Class A sound rating; maximum operating
case temperature of 77 degrees F above ambient; and shall be rated
Class P. Unless otherwise indicated, the minimum number of
ballasts shall be used to serve each individual fixture. A single
ballast may be used to serve multiple fixtures if they are
continuously mounted, identically controlled and factory
manufactured for that installation with an integral wireway.

(1) Electronic fluorescent ballasts shall comply with 47 CFR 18
for electromagnetic interference. Ballasts shall withstand line
transients per IEEE C62.41, Category A. Ballasts shall have total
harmonic distortion between 10 and 20%; minimum frequency of
20,000Hz; filament voltage between 2.5 and 4.5 volts; maximum
starting inrush current of 20 amperes; and shall comply with the
minimum Ballast Efficacy Factors shown in the table below. Minimum
starting temperature shall be 50 degrees F. Ballasts shall carry a
manufacturer's full warranty of three years, including a minimum
$10 labor allowance per ballast.
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ELECTRONIC FLUORESCENT BALLAST

EFFICACY FACTORS

LAMP TYPE OF NOMINAL NUMBER MINIMUM
TYPE STARTER OPERATIONAL OF BALLAST
& LAMP VOLTAGE LAMPS EFFICACY

FACTOR

32W T8 rapid 120 or 277 V 1 2.54

start 2 1.44

linear & 3 0.93

U-tubes 4 0.73

b. High intensity discharge ballasts shall comply with UL 1029 and, if
multiple supply types, with ANSI C82.4. Ballasts shall have
minimum ballast factor of 0.9; high power factor; Class A sound
rating; and maximum operating case temperature of 77 degrees F

above ambient.

(1) Electronic high intensity discharge ballasts shall be constant
wattage autotransformer type; shall have less than 10% ballast
loss; shall have total harmonic distortion between 10 and 20%;
shall have a minimum starting temperature of 0 degrees F.

and

2.10.3 Fixtures

Fixtures shall be in accordance with the size, shape, appearance, finish,
and performance shown. Unless otherwise indicated, lighting fixtures shall
be provided with housings, junction boxes, wiring, lampholders, mounting
supports, trim, hardware and accessories for a complete and operable
installation. Recessed housings shall be minimum 20 gauge cold rolled or
galvanized steel as shown. Extruded aluminum fixtures shall have minimum
wall thickness of 0.125 inches. Plastic lenses shall be 100% virgin acrylic
or as shown. Glass lenses shall be tempered. Heat resistant glass shall be
borosilicate type. Conoid recessed reflector cones shall be Alzak with
clear specular low iridescent finish.

a. Fluorescent fixtures shall comply with UL 1570. Recessed ceiling
fixtures shall comply with NEMA LE 4. Fixtures shall be plainly
marked for proper lamp and ballast type to identify lamp diameter,
wattage, color and start type. Marking shall be readily visible to
service personnel, but not visible from normal viewing angles.
Fluorescent fixture lens frames on recessed and surface mounted
troffers shall be one assembly with mitered corners. Parabolic
louvers shall have a low iridescent finish and 45 degree cut-off.
Louver intersection joints shall be hairline type and shall conceal
mounting tabs or other assembly methods. Louvers shall be free
from blemishes, lines or defects which distort the wvisual surface.
Integral ballast and wireway compartments shall be easily
accessible without the use of special tools. Housings shall be
constructed to include grounding necessary to start the lamps.

Open fixtures shall be equipped with a sleeve, wire guard, or other
positive means to prevent lamps from falling. Medium bi-pin
lampholders shall be twist-in type with positive locking position.
Long compact fluorescent fixtures and fixtures utilizing U-bend
lamps shall have clamps or secondary lampholders to support the
free ends of the lamps.
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b. High intensity discharge fixture shall comply with UL 1572.
Recessed ceiling fixtures shall comply with NEMA LE 4. Reflectors
shall be anodized aluminum. Fixtures for horizontal lamps shall
have position oriented lampholders. Lampholders shall be pulse-
rated to 5,000 volts. Fixtures indicated as classified or rated
for hazardous locations or special service shall be designed and
independently tested for the environment in which they are
installed. Recessed lens fixtures shall have extruded aluminum
lens frames. Ballasts shall be integral to fixtures and shall be
accessible without the use of special tools. Remote ballasts shall
be encased and potted. Lamps shall be shielded from direct view
with a UV absorbing material such as tempered glass, and shall be
circuited through a cut-off switch which will shut off the lamp
circuit if the lens is not in place.

c. Emergency lighting fixtures and accessories shall be constructed
and independently tested to meet the requirements of applicable
codes. Batteries shall be Nicad or equal with no required
maintenance, and shall have a minimum life expectancy of five years
and warranty period of three years.

.10.4 Lampholders, Starters, and Starter Holders
UL 542

.11 INSTRUMENTS, ELECTRICAL INDICATING

ANSI C39.1.

.12 MOTORS, AC, FRACTIONAL AND INTEGRAL

Motors, ac, fractional and integral horsepower, 500 hp and smaller shall
conform to NEMA MG 1 and UL 1004for motors; NEMA MG 10 for energy management
selection of polyphase motors. 1In addition to the standards listed above,
motors shall be provided with efficiencies as specified in the table
"MINIMUM NOMINAL EFFICIENCIES" below.

1201 Rating

The horsepower rating of motors should be limited to no more than 125
percent of the maximum load being served unless a NEMA standard size does
not fall within this range. In this case, the next larger NEMA standard
motor size should be used.

.12.2 Motor Efficiencies

All permanently wired polyphase motors of 1 hp or more shall meet the
minimum full-load efficiencies as indicated in the following table, and as
specified in this specification. Motors of 1 hp or more with open, drip
proof or totally enclosed fan cooled enclosures shall be high efficiency
type, unless otherwise indicated. Motor efficiencies indicated in the
tables apply to general-purpose, single-speed, polyphase induction motors.
Applications which require definite purpose, special purpose, special frame,
or special mounted polyphase induction motors are excluded from these
efficiency requirements. Motors provided as an integral part of motor
driven equipment are excluded from this requirement if a minimum seasonal or
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overall efficiency requirement is indicated for that equipment by the
provisions of another section.

MINIMUM NOMINAL MOTOR EFFICIENCIES
OPEN DRIP PROOF MOTORS

HP 1200 RPM 1800 RPM 3600 RPM
1 82.5 85.5 80.0
1.5 86.5 86.5 85.5
2 87.5 86.5 86.5
3 89.5 89.5 86.5
5 89.5 89.5 89.5
7.5 91.7 91.0 89.5
10 91.7 91.7 90.2
15 92.4 93.0 91.0
20 92.4 93.0 92.4
25 93.0 93.6 93.0
30 93.6 93.6 93.0
40 94.1 94.1 93.6
50 94.1 94.5 93.6
60 95.0 95.0 94.1
75 95.0 95.0 94.5
100 95.0 95.4 94.5
125 95.4 95.4 95.0
150 95.8 95.8 95.4
200 95.4 95.8 95.4
250 95.4 96.2 95.8
300 95.4 95.0 95.4
350 94.5 95.4 95.0
400 94.1 95.8 95.0
450 94.5 95.4 95.4
500 94.5 94.5 94.5

TOTALLY ENCLOSED FAN-COOLED MOTORS

HP 1200 RPM 1800 RPM 3600 RPM
1 82.5 85.5 78.5
1.5 87.5 86.5 85.5
2 88.5 86.5 86.5
3 89.5 89.5 88.5
5 89.5 89.5 89.5
7.5 91.7 91.7 91.0
10 91.7 91.7 91.7
15 92.4 92.4 91.7
20 92.4 93.0 92.4
25 93.0 93.6 93.0
30 93.6 93.6 93.0
40 94.1 94.1 93.6
50 94.1 94.5 94.1
60 94.5 95.0 94.1
75 95.0 95.4 94.5
100 95.4 95.4 95.0
125 95.4 95.4 95.4
150 95.8 95.8 95.4
200 95.8 96.2 95.8
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250 95.6 96.2 95.9
300 95.4 96.1 95.8
350 94.5 96.2 94.8
400 94.5 95.8 94.5
450 94.5 94.5 94.5
500 94.5 94.5 94.5

.13 MOTOR CONTROLS
L1301 General

NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845.
Panelboards supplying non-linear loads shall have neutrals sized for 200
percent of rated current.

.13.2 Motor Starters

Combination starters shall be provided with circuit breakers and fusible
switches.

.13.3 Thermal-Overload Protection

Each motor of 1/8 hp or larger shall be provided with thermal-overload
protection. Polyphase motors shall have overload protection in each
ungrounded conductor. The overload-protection device shall be provided
either integral with the motor or controller, or shall be mounted in a
separate enclosure. Unless otherwise specified, the protective device shall
be of the manually reset type. Single or double pole tumbler switches
specifically designed for alternating-current operation only may be used as
manual controllers for single-phase motors having a current rating not in
excess of 80 percent of the switch rating.

.13.4 Low-Voltage Motor Overload Relays
.13.4.1 General

Thermal and magnetic current overload relays shall conform to NEMA ICS 2 and
UL 508. Overload protection shall be provided either integral with the
motor or motor controller, and shall be rated in accordance with the
requirements of NFPA 70.

.13.4.2 Construction

Manual reset type thermal relay shall be bimetallic construction. Automatic
reset type thermal relays shall be bimetallic construction. Magnetic
current relays shall consist of a contact mechanism and a dash pot mounted
on a common frame.

.13.4.3 Ratings

Voltage ratings shall be not less than the applicable circuit voltage. Trip
current ratings shall be established by selection of the replaceable
overload device and shall not be adjustable. Where the controller is
remotely-located or difficult to reach, an automatic reset, non-compensated
overload relay shall be provided. Manual reset overload relays shall be
provided otherwise, and at all locations where automatic starting is
provided. Where the motor is located in a constant ambient temperature, and
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the thermal device is located in an ambient temperature that regularly
varies by more than minus 18 degrees F, an ambient temperature-compensated
overload relay shall be provided.

.13.5 Automatic Control Devices
.13.5.1 Direct Control

Automatic control devices (such as thermostats, float or pressure switches)
which control the starting and stopping of motors directly shall be designed
for that purpose and have an adequate horsepower rating.

.13.5.2 Pilot-Relay Control

Where the automatic-control device does not have such a rating, a magnetic
starter shall be used, with the automatic-control device actuating the
pilot-control circuit.

.13.5.3 Manual/Automatic Selection

a. Where combination manual and automatic control is specified and the
automatic-control device operates the motor directly, a double-
throw, three-position tumbler or rotary switch (marked MANUAL-OFF-
AUTOMATIC) shall be provided for the manual control.

b. Where combination manual and automatic control is specified and the
automatic-control device actuates the pilot control circuit of a
magnetic starter, the magnetic starter shall be provided with a
three-position selector switch marked MANUAL-OFF-AUTOMATIC.

c. Connections to the selector switch shall be such that; only the
normal automatic regulatory control devices will be bypassed when
the switch is in the Manual position; all safety control devices,
such as low-or high-pressure cutouts, high-temperature cutouts, and
motor-overload protective devices, shall be connected in the motor-
control circuit in both the Manual and the Automatic positions of
the selector switch. Control circuit connections to any MANUAL-
OFF-AUTOMATIC switch or to more than one automatic regulatory
control device shall be made in accordance with wiring diagram
approved by the Contracting Officer unless such diagram is included
on the drawings. All controls shall be 120 volts or less unless
otherwise indicated.

.14 PANELBOARDS

Dead-front construction, NEMA PB 1 and UL 67.
.15 RECEPTACLES

.15.1 Standard Grade

UL 498.

.15.2 Ground Fault Interrupters

UL 943, Class A or B.
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.15.3 NEMA Standard Receptacle Configurations
NEMA WD 6.

.16 SERVICE ENTRANCE EQUIPMENT
UL 869A.

.17 SPLICE, CONDUCTOR

UL 486C.

.18 SNAP SWITCHES

UL 20.

.19 TAPES

.19.1 Plastic Tape

UL 510.

.19.2 Rubber Tape

UL 510.

.20 WIRING DEVICES

NEMA WD 1 for wiring devices, and NEMA WD 6 for dimensional requirements of
wiring devices.

.21 COORDINATED POWER SYSTEM PROTECTION
.21.1 Fault Current Analysis
.21.1.1 Method

The fault current analysis shall be performed in accordance with methods
described in IEEE Std 242, and IEEE Std 399.

.21.1.2 Data

Actual data shall be utilized in fault calculations. Bus characteristics
and transformer impedances shall be those proposed. Data shall be
documented in the report.

.21.1.3 Fault Current Availability

Bolted line-to-line fault, and line-to-ground fault current values shall be
provided at each voltage transformation point and at each power distribution

bus. The maximum and minimum values of fault available at each location
shall be shown in tabular form on the diagram or in the report.
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PART 3 EXECUTION

3.

1 GROUNDING

Grounding shall be in conformance with NFPA 70, the contract drawings, and
the following specifications.

1.1 Ground Rods

The resistance to ground shall be measured using the fall-of-potential
method described in IEEE Std 81. The maximum resistance of a driven ground
shall not exceed 25 ohms under normally dry conditions. If this resistance
cannot be obtained with a single rod, up to three (3) additional 20’ ground
rods, spaced a minimum of 10’ apart driven perpendicular to grade shall be
used with the first rod. If the resultant resistance exceeds 25 ohms
measured not less than 48 hours after rainfall, the Contracting Officer
Representative (COR) shall be notified. Connections below grade shall be
fusion welded. Connections above grade shall be fusion welded or shall use
UL 467 approved connectors.

1.2 Ground Bus

Ground bus shall be provided in the electrical equipment rooms as required.
Noncurrent-carrying metal parts of transformer neutrals and other electrical
equipment shall be effectively grounded by bonding to the ground bus. The
ground bus shall be bonded to both the entrance ground, and to a ground rod
or rods as specified above having the upper ends terminating approximately 4
inches above the floor. Connections and splices shall be of the brazed,
welded, bolted, or pressure-connector type, except that pressure connectors
or bolted connections shall be used for connections to removable equipment.
For raised floor equipment rooms in computer and data processing centers, a
minimum of 4, one at each corner, multiple grounding systems shall be
furnished. Connections shall be bolted type in lieu of thermoweld, so they
can be changed as required by additions and/or alterations.

.1.3 Grounding Conductors

A green equipment grounding conductor, sized in accordance with NFPA 70
shall be provided, regardless of the type of conduit. Equipment grounding
bars shall be provided in all panelboards. The equipment grounding
conductor shall be carried back to the service entrance grounding connection
or separately derived grounding connection. All equipment grounding
conductors, including metallic raceway systems used as such, shall be bonded
or joined together in each wiring box or equipment enclosure. Metallic
raceways and grounding conductors shall be checked to assure that they are
wired or bonded into a common Jjunction. Metallic boxes and enclosures, if
used, shall also be bonded to these grounding conductors by an approved
means per NFPA 70. When switches, or other utilization devices are
installed, any designated grounding terminal on these devices shall also be
bonded to the equipment grounding conductor junction with a short jumper.

.2 WIRING METHODS

Wiring shall conform to NFPA 70, the contract drawings, and the following
specifications. ©Unless otherwise indicated, wiring shall consist of
insulated conductors installed in rigid zinc-coated steel conduit
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electrical metallic tubing, intermediate metal conduit. Wire fill in
conduits shall be based on NFPA 70 for the type of conduit and wire
insulations specified.

2.1 Conduit and Tubing Systems

Conduit and tubing systems shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
described in paragraph WIRING METHODS. Minimum size of raceways shall be
1/2 inch. Only metal conduits will be permitted when conduits are required
for shielding or other special purposes indicated, or when required by
conformance to NFPA 70. Electrical metallic tubing (EMT) may be installed
only within buildings. EMT shall not be installed in damp or wet locations,
or the air space of exterior masonry cavity walls. Bushings, manufactured
fittings or boxes providing equivalent means of protection shall be
installed on the ends of all conduits and shall be of the insulating type,
where required by NFPA 70. Only UL listed adapters shall be used to connect
EMT to rigid metal conduit, cast boxes, and conduit bodies. Penetrations of
above grade floor slabs, time-rated partitions and fire walls shall be
firestopped. Except as otherwise specified, IMC may be used as an option
for rigid steel conduit in areas as permitted by NFPA 70. Raceways shall
not be installed under the firepits of boilers and furnaces and shall be
kept 6 inches away from parallel runs of flues, steam pipes and hot-water
pipes. Raceways shall be concealed within finished walls, ceilings, and
floors unless otherwise shown. Raceways crossing structural expansion
joints or seismic joints shall be provided with suitable expansion fittings
or other suitable means to compensate for the building expansion and
contraction and to provide for continuity of grounding.

.2.1.1 Pull Wires

A pull wire shall be inserted in each empty raceway in which wiring is to be
installed if the raceway is more than 50 feet in length and contains more
than the equivalent of two 90-degree bends, or where the raceway is more
than 150 feet in length. The pull wire shall be of No. 14 AWG zinc-coated
steel, or of plastic having not less than 200 pounds per square inch tensile
strength. Not less than 10 inches of slack shall be left at each end of the
pull wire.

2.1.2 Conduit Stub-Ups

Where conduits are to be stubbed up through concrete floors, a short elbow
shall be installed below grade to transition from the horizontal run of
conduit to a vertical run. A conduit coupling fitting, threaded on the
inside shall be installed, to allow terminating the conduit flush with the
finished floor. Wiring shall be extended in rigid threaded conduit to
equipment, except that where required, flexible conduit may be used 6 inches
above the floor. Empty or spare conduit stub-ups shall be plugged flush
with the finished floor with a threaded, recessed plug.

.2.1.3 Below Slab-on-Grade or in the Ground
Electrical wiring below slab-on-grade shall be protected by a conduit
system. Conduit passing vertically through slabs-on-grade shall be rigid

steel or IMC. Rigid steel or IMC conduits installed below slab-on-grade or
in the earth shall be field wrapped with 0.010 inch thick pipe-wrapping
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plastic tape applied with a 50 percent overlay, or shall have a factory-
applied polyvinyl chloride, plastic resin, or epoxy coating system.

.2.1.4 Installing in Slabs Including Slabs on Grade

Conduit installed in slabs-on-grade shall be rigid steel or IMC. Conduits
shall be installed as close to the middle of concrete slabs as practicable
without disturbing the reinforcement. Outside diameter shall not exceed 1/3
of the slab thickness and conduits shall be spaced not closer than 3
diameters on centers except at cabinet locations where the slab thickness
shall be increased as approved by the Contracting Officer. Where conduit is
run parallel to reinforcing steel, the conduit shall be spaced a minimum of
one conduit diameter away but not less than one inch from the reinforcing
steel.

.2.1.5 Changes in Direction of Runs

Changes in direction of runs shall be made with symmetrical bends or cast-
metal fittings. Field-made bends and offsets shall be made with an approved
hickey or conduit-bending machine. Crushed or deformed raceways shall not
be installed. Trapped raceways in damp and wet locations shall be avoided
where possible. Lodgment of plaster, dirt, or trash in raceways, boxes,
fittings and equipment shall be prevented during the course of construction.
Clogged raceways shall be cleared of obstructions or shall be replaced.

.2.1.6 Supports

Metallic conduits and tubing,and the support system to which they are
attached, shall be securely and rigidly fastened in place to prevent
vertical and horizontal movement at intervals of not more than 10 feet and
within 3 feet of boxes, cabinets, and fittings, with approved pipe straps,
wall brackets, conduit clamps, conduit hangers, threaded C-clamps, beam
clamps, or ceiling trapeze. Loads and supports shall be coordinated with
supporting structure to prevent damage or deformation to the structure.
Loads shall not be applied to joist bridging. Attachment shall be by wood
screws or screw-type nails to wood; by toggle bolts on hollow masonry units;
by expansion bolts on concrete or brick; by machine screws, welded threaded
studs, heat-treated or spring-steel-tension clamps on steel work. Nail-type
nylon anchors or threaded studs driven in by a powder charge and provided
with lock washers and nuts may be used in lieu of expansion bolts or machine
screws. Raceways or pipe straps shall not be welded to steel structures.
Cutting the main reinforcing bars in reinforced concrete beams or joists
shall be avoided when drilling holes for support anchors. Holes drilled for
support anchors, but not used, shall be filled. In partitions of light
steel construction, sheet-metal screws may be used. Raceways shall not be
supported using wire or nylon ties. Raceways shall be independently
supported from the structure. Upper raceways shall not be used as a means
of support for lower raceways. Supporting means shall not be shared between
electrical raceways and mechanical piping or ducts. Cables and raceways
shall not be supported by ceiling grids. Except where permitted by NFPA 70,
wiring shall not be supported by ceiling support systems. Conduits shall be
fastened to sheet-metal boxes and cabinets with two locknuts where required
by NFPA 70, where insulating bushings are used, and where bushings cannot be
brought into firm contact with the box; otherwise, a single locknut and
bushing may be used. Threadless fittings for electrical metallic tubing
shall be of a type approved for the conditions encountered. Additional
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support for horizontal runs is not required when EMT rests on steel stud
cutouts.

2.1.7 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural members, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be
considered as exposed installations in accordance with NFPA 70 definitions.

.2.1.8 Communications Raceways

Communications raceways indicated shall be installed in accordance with the
previous requirements for conduit and tubing and with the additional
requirement that no length of run shall exceed 50 feet for 1/2 inch and 3/4
inch sizes, and 100 feet for 1 inch or larger sizes, and shall not contain
more than two 90-degree bends or the equivalent. Additional pull or
junction boxes shall be installed to comply with these limitations whether
or not indicated. Inside radii of bends in conduits of 1 inch size or
larger shall not be less than ten times the nominal diameter.

2.2 Cables and Conductors

Installation shall conform to the requirements of NFPA 70. Covered, bare or
insulated conductors of circuits rated over 600 volts shall not occupy the
same equipment wiring enclosure, cable, or raceway with conductors of
circuits rated 600 volts or less.

.2.2.1 Sizing

Unless otherwise noted, all sizes are based on copper conductors and the
insulation types indicated. Sizes shall be not less than indicated.
Branch-circuit conductors shall be not smaller than No. 12 AWG. Conductors
for branch circuits of 120 volts more than 100 feet long and of 277 volts
more than 230 feet long, from panel to load center, shall be no smaller
than No. 10 AWG. Class 1 remote control and signal circuit conductors shall
be not less than No. 14 AWG. Class 2 remote control and signal circuit
conductors shall be not less than No. 16 AWG. Class 3 low-energy, remote-
control and signal circuits shall be not less than No. 22 AWG.

2.2.2 Cable Splicing

Splices shall be made in an accessible location. Crimping tools and dies
shall be approved by the connector manufacturer for use with the type of
connector and conductor.

a. Copper Conductors, 600 Volt and Under: Splices in conductors No.
10 AWG and smaller diameter shall be made with an insulated,
pressure-type connector. Splices in conductors No. 8 AWG and
larger diameter shall be made with a solderless connector and
insulated with tape or heat-shrink type insulating material
equivalent to the conductor insulation.

c. Greater Than 600 Volt: Cable splices shall be made in accordance

with the cable manufacturer's recommendations and Section 16375A
ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND.

SECTION 16415 PAGE 27



3

3.

.2.2.3 Conductor Identification and Tagging

Power, control, and signal circuit conductor identification shall be
provided within each enclosure where a tap, splice, or termination is made.
Where several feeders pass through a common pull box, the feeders shall be
tagged to indicate clearly the electrical characteristics, circuit number,
and panel designation. Phase conductors of low voltage power circuits shall
be identified by color coding. Phase identification by a particular color
shall be maintained continuously for the length of a circuit, including
junctions.

a. Color coding shall be provided for service, feeder, branch, and
ground conductors. Color shall be green for grounding conductors
and white for neutrals; except where neutrals of more than one
system are installed in the same raceway or box, other neutral

shall be white with colored (not green) stripe. The color coding
for 3-phase and single-phase low voltage systems shall be as
follows:

120/208-volt, 3-phase: Black(dA), red(B), and blue(C).
277/480-volt, 3-phase: Brown (A), orange(B), and yellow(C).
120/240-volt, l-phase: Black and red.

b. Conductor phase and voltage identification shall be made by color-
coded insulation for all conductors smaller than No. 6 AWG. For
conductors No. 6 AWG and larger, identification shall be made by
color-coded insulation, or conductors with black insulation may be
furnished and identified by the use of half-lapped bands of colored
electrical tape wrapped around the insulation for a minimum of 3
inches of length near the end, or other method as submitted by the
Contractor and approved by the Contracting Officer.

c. Control and signal circuit conductor identification shall be made
by color-coded insulated conductors, plastic-coated self-sticking
printed markers, permanently attached stamped metal foil markers,
or equivalent means as approved. Control circuit terminals of
equipment shall be properly identified. Terminal and conductor
identification shall match that shown on approved detail drawings.
Hand lettering or marking is not acceptable.

3 BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systems where required by
NFPA 70 for pulling of wires, making connections, and mounting of devices or

fixtures. Pull boxes shall be furnished with screw-fastened covers.
Indicated elevations are approximate, except where minimum mounting heights
for hazardous areas are required by NFPA 70. Unless otherwise indicated,

boxes for wall switches shall be mounted 48 inches above finished floors.
Switch and outlet boxes located on opposite sides of fire rated walls shall
be separated by a minimum horizontal distance of 24 inches. The total
combined area of all box openings in fire rated walls shall not exceed 100
square inches per 100 square feet. Maximum box areas for individual boxes
in fire rated walls vary with the manufacturer and shall not exceed the
maximum specified for that box in UL Elec Const Dir. Only boxes listed in
UL Elec Const Dir shall be used in fire rated walls.
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3.1 Box Applications

Each box shall have not less than the volume required by NFPA 70 for number
of conductors enclosed in box. Boxes for metallic raceways shall be listed
for the intended use when located in normally wet locations, when flush or
surface mounted on outside of exterior surfaces, or when located in
hazardous areas. Boxes installed in wet locations and boxes installed flush
with the outside of exterior surfaces shall be gasketed. Boxes for mounting
lighting fixtures shall be not less than 4 inches square, or octagonal,
except smaller boxes may be installed as required by fixture configuration,
as approved. Cast-metal boxes with 3/32 inch wall thickness are acceptable.
Large size boxes shall be provided as required. Boxes in other locations
shall be sheet steel. Boxes for use in masonry-block or tile walls shall be
square-cornered, tile-type, or standard boxes having square-cornered, tile-
type covers.

.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screw-type
nails of equal holding strength, with bolts and metal expansion shields on
concrete or brick, with toggle bolts on hollow masonry units, and with
machine screw or welded studs on steel work. Threaded studs driven in by
powder charge and provided with lockwashers and nuts, or nail-type nylon
anchors may be used in lieu of expansion shields, or machine screws.
Penetration of more than 1-1/2 inches into reinforced-concrete beams or more
than 3/4 inch into reinforced-concrete Jjoists shall avoid cutting any main
reinforcing steel. The use of brackets which depend on gypsum wallboard or
plasterboard for primary support will not be permitted. In partitions of
light steel construction, bar hangers with 1 inch long studs, mounted
between metal wall studs or metal box mounting brackets shall be used to
secure boxes to the building structure. When metal box mounting brackets
are used, additional box support shall be provided on the side of the box
opposite the brackets. This additional box support shall consist of a
minimum 12 inch long section of wall stud, bracketed to the opposite side of
the box and secured by two screws through the wallboard on each side of the
stud. Metal screws may be used in lieu of the metal box mounting brackets.

.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-combustible material,
boxes shall be installed so that the edge of the box is not recessed more
than 1/4 inch from the finished surface. Boxes mounted in combustible
walls or ceiling material shall be mounted flush with the finished surface.
The use of gypsum or plasterboard as a means of supporting boxes will not be
permitted. Boxes installed for concealed wiring shall be provided with
suitable extension rings or plaster covers, as required. The bottom of
boxes installed in masonry-block walls for concealed wiring shall be mounted
flush with the top of a block to minimize cutting of the blocks, and boxes
shall be located horizontally to avoid cutting webs of block. Separate
boxes shall be provided for flush or recessed fixtures when required by the
fixture terminal operating temperature, and fixtures shall be readily
removable for access to the boxes unless ceiling access panels are provided.
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3.4 Installation in Overhead Spaces

In open overhead spaces, cast-metal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-metal boxes
having threadless connectors and sheet metal boxes shall be supported
directly from the building structure or by bar hangers. Hangers shall not
be fastened to or supported from joist bridging. Where bar hangers are
used, the bar shall be attached to raceways on opposite sides of the box and
the raceway shall be supported with an approved type fastener not more than
24 inches from the box.

.4 DEVICE PLATES

One-piece type device plates shall be provided for all outlets and fittings.
Plates on unfinished walls and on fittings shall be of zinc-coated sheet
steel, cast-metal, or impact resistant plastic having rounded or beveled
edges. Plates on finished walls shall be of steel with baked enamel finish
or impact-resistant plastic and shall be ivory. Screws shall be of metal
with countersunk heads, in a color to match the finish of the plate. Plates
shall be installed with all four edges in continuous contact with finished
wall surfaces without the use of mats or similar devices. Plaster fillings
will not be permitted. Plates shall be installed with an alignment tolerance
of 1/16 inch. The use of sectional-type device plates will not be
permitted. Plates installed in wet locations shall be gasketed and provided
with a hinged, gasketed cover, unless otherwise specified.

.5 RECEPTACLES

.5.1 Single and Duplex, 20-ampere, 125 volt

Single and duplex receptacles shall be rated 20 amperes, 125 volts, two-
pole, three-wire, grounding type with polarized parallel slots. Bodies
shall be of ivory to match color of switch handles in the same room or to
harmonize with the color of the respective wall, and supported by mounting
strap having plaster ears. Contact arrangement shall be such that contact
is made on two sides of an inserted blade. Receptacle shall be side- or
back-wired with two screws per terminal. The third grounding pole shall be
connected to the metal mounting yoke. Switched receptacles shall be the
same as other receptacles specified except that the ungrounded pole of each
suitable receptacle shall be provided with a separate terminal. Only the
top receptacle of a duplex receptacle shall be wired for switching
application. Receptacles with ground fault circuit interrupters shall have
the current rating as indicated, and shall be UL Class A type unless
otherwise shown. Ground fault circuit protection shall be provided as
required by NFPA 70 and as indicated on the drawings.

.5.2 Weatherproof Applications

Weatherproof receptacles shall be suitable for the environment, damp or wet
as applicable, and the housings shall be labeled to identify the allowable
use. Receptacles shall be marked in accordance with UL 514A for the type of
use indicated; "Damp locations", "Wet Locations", "Wet Location Only When
Cover Closed". Assemblies shall be installed in accordance with the
manufacturer's recommendations.
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3.5.2.1 Damp Locations

Receptacles in damp locations shall be mounted in an outlet box with a
gasketed, weatherproof, cast-metal cover plate (device plate, box cover) and
a gasketed cap (hood, receptacle cover) over each receptacle opening. The
cap shall be either a screw-on type permanently attached to the cover plate
by a short length of bead chain or shall be a flap type attached to the
cover with a spring loaded hinge.

3.5.2.2 Wet Locations

Receptacles in wet locations shall be installed in an assembly rated for
such use whether the plug is inserted or withdrawn, unless otherwise
indicated. In a duplex installation, the receptacle cover shall be
configured to shield the connections whether one or both receptacles are in
use.

3.6 WALL SWITCHES

Wall switches shall be of the totally enclosed tumbler type. The wall
switch handle and switch plate color shall be ivory. Wiring terminals shall
be of the screw type or of the solderless pressure type having suitable
conductor-release arrangement. Not more than one switch shall be installed
in a single-gang position. Switches shall be rated 20-ampere 120-volt for
use on alternating current only.

3.7 SERVICE EQUIPMENT

Service-disconnecting means shall be of the enclosed molded-case circuit
breaker type with an external handle for manual operation. When service
disconnecting means is a part of an assembly, the assembly shall be listed
as suitable for service entrance equipment. Enclosures shall be sheet metal
with hinged cover for surface mounting unless otherwise indicated.

3.8 PANELBOARDS AND LOADCENTERS

Circuit breakers and switches used as a motor disconnecting means shall be
capable of being locked in the open position. Door locks shall be keyed
alike. Nameplates shall be as approved. Directories shall be typed to
indicate loads served by each circuit and mounted in a holder behind a clear
protective covering. Busses shall be copper.

3.8.1 Loadcenters
Loadcenters shall be circuit breaker equipped.
3.8.2 Panelboards
Panelboards shall be circuit breaker equipped as indicated on the drawings.
3.9 UNDERGROUND SERVICE
Unless otherwise indicated, interior conduit systems shall be stubbed out 5
feet beyond the building wall and 2 feet below finished grade, for interface
with the exterior service lateral conduits and exterior communications

conduits. Outside conduit ends shall be bushed when used for direct burial
service lateral conductors. Outside conduit ends shall be capped or plugged
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until connected to exterior conduit systems. Underground service lateral
conductors will be extended to building service entrance and terminated in
accordance with the requirements of Section 16375A ELECTRICAL DISTRIBUTION
SYSTEM, UNDERGROUND and NFPA 70.

.10 AERIAL SERVICE

Services shall conform to the requirements of Section 16370A ELECTRICAL
DISTRIBUTION SYSTEM, AERIAL, IEEE C2, and NFPA 70. The service drop
conductors shall be continuous from the point of connection on the last pole
to the service mast or structural support, connected to the service entrance
conductors, and shall be routed to a weatherhead, or weatherproof conduit
fitting, before entry into an enclosing conduit. A drip loop shall be
formed in each service conductor below the entrance to the weatherhead or
the weatherproof conduit fitting. The weatherhead or weatherproof service
entrance conduit fitting shall be securely fastened to a rigid galvanized
steel (RGS) conduit that shall be terminated in the service entrance
equipment which penetrates the exterior wall or roof. Penetration of the
conduit through an exterior wall shall be sealed to prevent the entrance of
moisture and the escape of conditioned air. For roof penetration a roof
penetration fitting shall be provided for the conduit to prevent the
entrance of rain. Service entrance conductors shall be routed in RGS in the
exterior wall, or in the interior of the building or facility that contains
the service entrance equipment. Aerial service drop conductors will be
extended to building service entrance and terminated.

.11 MOTORS

Each motor shall conform to the hp and voltage ratings indicated, and shall
have a service factor and other characteristics that are essential to the
proper application and performance of the motors under conditions shown or
specified. Unless otherwise specified, all motors shall have open frames,
and continuous-duty classification based on a 40 degree C ambient
temperature reference. Polyphase motors shall be squirrel-cage type, having
normal-starting-torque and low-starting-current characteristics, unless
other characteristics are specified in other sections of these
specifications or shown on contract drawings. The Contractor shall be
responsible for selecting the actual horsepower ratings and other motor
requirements necessary for the applications indicated. When electrically
driven equipment furnished under other sections of these specifications
materially differs from the design, the Contractor shall make the necessary
adjustments to the wiring, disconnect devices and branch-circuit protection
to accommodate the equipment actually installed.

.12 MOTOR CONTROL

Each motor or group of motors requiring a single control shall be provided
under other sections of these specifications with a suitable controller and
devices that will perform the functions as specified for the respective
motors. Each motor of 1/8 hp or larger shall be provided with thermal-
overload protection. Polyphase motors shall have overload protection in
each ungrounded conductor. The overload-protection device shall be provided
either integral with the motor or controller, or shall be mounted in a
separate enclosure. Unless otherwise specified, the protective device shall
be of the manually reset type. Single or double pole tumbler switches
specifically designed for alternating-current operation only may be used as
manual controllers for single-phase motors having a current rating not in
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excess of 80 percent of the switch rating. Automatic control devices such
as thermostats, float or pressure switches may control the starting and
stopping of motors directly, provided the devices used are designed for that
purpose and have an adequate horsepower rating. When the automatic-control
device does not have such a rating, a magnetic starter shall be used, with
the automatic-control device actuating the pilot-control circuit. When
combination manual and automatic control is specified and the automatic-
control device operates the motor directly, a double-throw, three-position
tumbler or rotary switch shall be provided for the manual control; when the
automatic-control device actuates the pilot control circuit of a magnetic
starter, the latter shall be provided with a three-position selector switch
marked MANUAL-OFF-AUTOMATIC. Connections to the selector switch shall be
such that only the normal automatic regulatory control devices will be
bypassed when the switch is in the Manual position; all safety control
devices, such as low- or high-pressure cutouts, high-temperature cutouts,
and motor-overload protective devices, shall be connected in the motor-
control circuit in both the Manual and the Automatic positions of the
selector switch. Control circuit connections to any MANUAL-OFF-AUTOMATIC
switch or to more than one automatic regulatory control device shall be made
in accordance with wiring diagram approved by the Contracting Officer unless
such diagram is included on the drawings. All controls shall be 120 volts or
less unless otherwise indicated.

.12.1 Contacts

Unless otherwise indicated, contacts in miscellaneous control devices such
as float switches, pressure switches, and auxiliary relays shall have
current and voltage ratings in accordance with NEMA ICS 2 for rating
designation B300.

.13 MOTOR-DISCONNECT MEANS

Each motor shall be provided with a disconnecting means when required by
NFPA 70 even though not indicated. For single-phase motors, a single or
double pole toggle switch, rated only for alternating current, will be
acceptable for capacities less than 30 amperes, provided the ampere rating
of the switch is at least 125 percent of the motor rating. Switches shall
disconnect all ungrounded conductors.

.14 LIGHTING FIXTURES, LAMPS AND BALLASTS

This paragraph shall cover the installation of lamps, lighting fixtures and
ballasts in interior or building mounted applications.

.14.1 Lamps

Lamps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed just prior to project
completion. Lamps installed and used for working light during construction
shall be replaced prior to turnover to the Government if more than 15% of
their rated life has been used. Lamps shall be tested for proper operation
prior to turn-over and shall be replaced if necessary with new lamps from
the original manufacturer. 10% spare lamps of each type, from the original
manufacturer, shall be provided.

SECTION 16415 PAGE 33



3.14.2 Lighting Fixtures

Fixtures shall be as shown and shall conform to the following specifications
and shall be as detailed on the drawings. TIllustrations shown on the
drawings are indicative of the general type desired and are not intended to
restrict selection to fixtures of any particular manufacturer. Fixtures of
similar designs and equivalent energy efficiency, light distribution and
brightness characteristics, and of equal finish and quality will be
acceptable if approved. In suspended acoustical ceilings with fluorescent
fixtures, the fluorescent emergency light fixtures shall be furnished with
self-contained battery packs.

3.14.2.1 Accessories

Accessories such as straps, mounting plates, nipples, or brackets shall be
provided for proper installation.

3.14.2.2 Ceiling Fixtures

Ceiling fixtures shall be coordinated with and suitable for installation in,
on or from the ceiling as shown. Installation and support of fixtures shall
be in accordance with NFPA 70 and manufacturer's recommendations. Where
seismic requirements are specified herein, fixtures shall be supported as
shown or specified. Recessed fixtures shall have adjustable fittings to
permit alignment with ceiling panels. Recessed fixtures installed in fire-
resistive ceiling construction shall have the same fire rating as the
ceiling or shall be provided with fireproofing boxes having materials of the
same fire rating as the ceiling, in conformance withUL Elec Const Dir.
Surface-mounted fixtures shall be suitable for fastening to the ceiling
panel structural supports.

3.14.2.3 Fixtures for Installation in Grid Type Ceilings

Fixtures for installation in grid type ceilings which are smaller than a
full tile shall be centered in the tile. Work above the ceiling shall be
coordinated among the trades to provide the lighting layout shown. Fixtures
mounted to the grid shall have trim exactly compatible with the grid.
Contractor shall coordinate trims with ceiling trades prior to ordering
fixtures. Metric fixtures shall be designed to fit the metric grid
specified. Fixtures in continuous rows shall be coordinated between trades
prior to ordering. Fixtures shall be mounted using independent supports
capable of supporting the entire weight of the fixture. No fixture shall
rest solely on the ceiling grid. Recessed fixtures installed in seismic
areas should be installed utilizing specially designed seismic clips.
Junction boxes shall be supported at four points.

3.14.3 Ballasts
Remote type ballasts or transformers, where indicated, shall be mounted in a

well ventilated, easily accessible location, within the maximum operating
distance from the lamp as designated by the manufacturer.
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3.14.4 Emergency Light Sets

Emergency light sets shall conform to UL 924 with the number of heads as
indicated. Sets shall be permanently connected to the wiring system by
conductors installed in short lengths of flexible conduit.

3.15 EQUIPMENT CONNECTIONS

Wiring not furnished and installed under other sections of the
specifications for the connection of electrical equipment as indicated on
the drawings shall be furnished and installed under this section of the
specifications. Connections shall comply with the applicable requirements
of paragraph WIRING METHODS. Flexible conduits 6 feet or less in length
shall be provided to all electrical equipment subject to periodic removal,
vibration, or movement and for all motors. All motors shall be provided
with separate grounding conductors. Liquid-tight conduits shall be used in
damp or wet locations.

3.15.1 Motors and Motor Control

Motors, motor controls, and motor control centers shall be installed in
accordance with NFPA 70, the manufacturer's recommendations, and as
indicated. Wiring shall be extended to motors, motor controls, and motor
control centers and terminated.

3.15.2 Installation of Government-Furnished Equipment
Wiring shall be extended to the equipment and terminated.
3.16 CIRCUIT PROTECTIVE DEVICES

The Contractor shall calibrate, adjust, set and test each new adjustable
circuit protective device to ensure that they will function properly prior
to the initial energization of the new power system under actual operating
conditions.

3.17 PAINTING AND FINISHING

Field-applied paint on exposed surfaces shall be provided under Section
09900 PAINTS AND COATINGS.

3.18 REPAIR OF EXISTING WORK

The work shall be carefully laid out in advance, and where cutting,
channeling, chasing, or drilling of floors, walls, partitions, ceiling, or
other surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shall be carefully done, and any damage to building, piping, or equipment
shall be repaired by skilled mechanics of the trades involved at no
additional cost to the Government.

3.19 FIELD TESTING
Field testing shall be performed in the presence of the Contracting Officer.
The Contractor shall notify the Contracting Officer 30 days prior to

conducting tests. The Contractor shall furnish all materials, labor, and
equipment necessary to conduct field tests. The Contractor shall perform
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all tests and inspection recommended by the manufacturer unless specifically
waived by the Contracting Officer. The Contractor shall maintain a written
record of all tests which includes date, test performed, personnel involved,
devices tested, serial number and name of test equipment, and test results.
All field test reports will be signed and dated by the Contractor.

3.19.1 Safety

The Contractor shall provide and use safety devices such as rubber gloves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equipment which
are damaged due to improper test procedures or handling.

3.19.2 Ground-Resistance Tests

The resistance of each grounding electrode shall be measured using the fall-
of-potential method defined in IEEE Std 81. Soil resistivity in the area of
the grid shall be measured concurrently with the grid measurements. Ground
resistance measurements shall be made before the electrical distribution
system is energized and shall be made in normally dry conditions not less
than 48 hours after the last rainfall. Resistance measurements of separate
grounding electrode systems shall be made before the systems are bonded
together below grade. The combined resistance of separate systems may be
used to meet the required resistance, but the specified number of electrodes
must still be provided.

a. Single rod electrode - 25 ohms
b. Up to (3) additional 20’ ground rods - Notify COR if greater than
25 ohms.

3.19.3 Cable Tests

The Contractor shall be responsible for identifying all equipment and
devices that could be damaged by application of the test voltage and
ensuring that they have been properly disconnected prior to performing
insulation resistance testing. An insulation resistance test shall be
performed on all low and medium voltage cables after the cables are

installed in their final configuration and prior to energization. The test
voltage shall be 500 volts DC applied for one minute between each conductor
and ground and between all possible combinations of conductors. The minimum

value of resistance shall be:
R in megohms = (rated voltage in kV + 1) x 1000/ (length of cable in feet)

Each cable failing this test shall be repaired or replaced. The repaired
cable system shall then be retested until failures have been eliminated.

3.19.3.1 Low Voltage Cable Tests

a. Continuity test.

b. Insulation resistance test.
3.19.4 Motor Tests

a. Phase rotation test to ensure proper directions.
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b. Operation and sequence of reduced voltage starters.
c. High potential test on each winding to ground.

d. Insulation resistance of each winding to ground.

e. Vibration test.

f. Dielectric absorption test on motor [and starter].

.19.5 Circuit Breaker Tests

The following field tests shall be performed on circuit breakers.

.19.5.1 Circuit Breakers, Molded Case

a. Insulation resistance test phase-to-phase, all combinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Closed breaker contact resistance test.

d. Manual operation of the breaker.

.20 OPERATING TESTS

After the installation is completed, and at such time as the Contracting
Officer may direct, the Contractor shall conduct operating tests for
approval. The equipment shall be demonstrated to operate in accordance with
the specified requirements. An operating test report shall be submitted in
accordance with paragraph FIELD TEST REPORTS.

.21 FIELD SERVICE

.21.1 Installation Engineer

After delivery of the equipment, the Contractor shall furnish one or more
field engineers, regularly employed by the equipment manufacturer to
supervise the installation of equipment, assist in the performance of the
onsite tests, oversee initial operations, and instruct personnel as to the
operational and maintenance features of the equipment.

.22 ACCEPTANCE

Final acceptance of the facility will not be given until the Contractor has
successfully completed all tests and after all defects in installation,
material or operation have been corrected.

Attachment: Fixture Types

SECTION 16415 PAGE 37



FIXTURE TYPES

CORPS OF ENGIMEERS OEFARTMENT OF THE ARMY
TYPE: EHS
FEATLIRES

LAME TYPE: 70W HPS

PROFILE: 1 LAMPE

SHIELDING:  FRISMATIC BOROSILCATE
GLASS

BalLLAST: HIGH POWER FACTOR,
CORE & CaIL, CwWwa,

OPTIOMS

LaMP TYPE:  MH: 100W, 175%

HES: A0, 100W, 150w
cHIELOING:  PCOLYCARBOMNATE
OTHER: FHOTOCZELL CONTROL

MOM. DIMEMSIONS 311 mm ¥ 241 mm X 184 mm
(12 1/4"L¥xg1/2""HXx71/4"D

GEMERAL DESCRIFTION
HOUZING:  DIE CAST ALUMINUM HOUSING, DULRE ASSEMBLY AMD BACGKPLATE

MOUNTING:  DIE CAST ALUMINUR BACKFPLATE WITH CAST—IN KNOCROUTS FUR
MUOUNTING HOLE ALIGMMENT.

REFLECTORS: SPECULAR ANCOIZED ALLIMIMLIM
ELECTRICAL: 120/240 VOLT MULTITAP BALLAST

FIMIZH:  BAKED—ON FPOLYURETHAME POWDER COAT PAINT

HID WALLPACK
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CORPS OF EMGINEERS DEFARTMEMT OF THE ARMY
TYPE: ERS

FEATUIRES

LAME TYPE:  400W HPS

FROFILE: 1 LAMP

SHIELCIMNG:  IMPACT REESISTAMT CLEAR
TEMFERED GLASS

EBALLAST: HIGH FOWER FACTOCR,
CORE & COIL, Cwa

UTHER: MEMA TVPE 4X2H
DISTRIBLITICIM

LPTIGNS
LAMF TYPE:  MH: 175w, 230W
HRES: 1hoW, 250w, 400W
UTHER: WARIDUS DISTRIBUTIONS,
FHOTD—CELL COMTRGL

MOM. DIMENSIONS 470 mm ¥ 178 mm
(18 1/2 " S2. % 7" H)

GENERAL DESCRIPTION
HOUSING:  HEAYY DUTT CAST ALLMIMLM

REFLECTORS: FACETED SPECULAR ALLIMIMUM

FLECTRICAL:  120/240 VOLT BALLAST

FINIZH:  FAINTED CARK BROMZE FIMIZH

POLE MOUNTED HID FLOODLIGHT

SECTION 16415 PAGE 39



CORPS OF EMGINEERS OEPERTMENT OF THE ARMY
TWFPE RF1Z

FEATURES

LAMP TYFE: F3ZTE/ 75 CRI

PROFILE: 3 LAM

MCUNTING: - RECESSED GRID

SHIELDING: 78 mm (37} DEEP, 24
CELL SEMI-SFECULAR,
LOW IRIDESCEMT
FaRARALIC LOUVER

BALLAST: ELECTRONIC

JFTIONS

FROFILE: 4 LaMP
SHIEELDING:  SPECULAR LOWWER, GELL
COMFIGURATION

BALLAST: HIGH PCWER FACTOR
MECZHETIC, DIMMING,

EMERGENCY
JTHER: GAIKETED: AR HANCUNG
AMDFOR HEAT REMONAL

MOM. DIMEMSIONS 810 mm % 121
(24" W ¥ 4

GENERAL DESCRIPTICH

HOUSING:  COLD ROLLED STEEL, FLAMGE TO COORDINATE WITH CEILING

MCGUNTING:  RECESSED IMTO STAMGARD WOM METRIC GRID
REFLECTORS: HIGH REFLECTANCE GLOSS WHITE

9 mm X 152 mm
L O

mﬂ
X 8

ELECTRICAL: 120 VOLT BALLAST
EFFICIENGY: 70

RECESSED PARABOLIC 2°X4°
FLUDRESCENT TROFFER

-- End of Section --
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