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a. CHANGES TO SPECIFICATIONS. Attached hereto are revised pages and
sections to the specifications. Revised pages replace like-numbered
pages. The revision mark " (Am-0003)" is shown on each page. Changes
are indicated in bold for Sections 16375 amd 16526 and in asterisk in
the left margin opposite the beginning of a revision and asterisk in
the right margin opposite the end for Section 00010. The following are
revised paragraphs to the specification.

Section 00010, Bidding Schedule, pages 00010-3 and 00010-4

Section 16375 - paragraphs: 3.7.1.2 and 3.8

Section 16526 - paragraphs: 2.1.3.6, 2.1.4.3
3

, 2.1.7, 3.1,
3.4.1, 3.4.3, 3.8

and 3.13

b. DELETED PAGES:

Section 00700, Davis Bacon Wage Determination (pages 1 through
15) dated 7/06/2001.

ADD PAGES:

Section 00700, Davis Bacon Wage Determination (pages 1 through
15) dated 9/07/2001.

c. CHANGES TO DRAWINGS. Following are revisions made to drawings
listed. These revised drawings will not be issued with this amendment
but will be furnished to the successful bidder at the time of award of
the Contract. Revised drawings are available for inspection by bidders
at the Office of the Contracting Officer.

(1) Drawing No. 111-30-01, Sheet No. T-1, Ring No. 1. At Zones
Al & Cl1, indicated revision status “a” for Ring Nos. 6, 7 and 8.

(2) Drawing No. 111-30-01, Sheet No. C-5, Ring No.6. At Zone
B3, revised DETAIL “10/C-5/C-5” to read “10/C-3/C-5".

(3) Drawing No. 111-30-01, Sheet No. E-1, Ring No. 7. At Zone
B3, added Note “FRANGIBLE COUPLING AND CONDUIT SHALL BE %” GRS OR AS
RECOMMENDED BY MANUFACTURER.”

(4) Drawing No. 111-30-01, Sheet No. E-2, Ring No. 8. At Zone
C2, revised Note “SAND SOFT EARTH, OR FINE FILL UNLESS OTHERWISE SHOWN”
to read “SAND SOFT EARTH, OR FINE FILL”.

d. The bid due date is extended to 24 September 2001, 2:00 p.m.,
Hawaijian Standard Time.
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General Decision Number HI010001

General Decision Number HI010001

Superseded General Decision No. HI000001

State: Hawaii

Construction Type:

BUILDING

DREDGING

HEAVY

HIGHWAY

RESIDENTIAL

County (ies) :

STATEWIDE

BUILDING CONSTRUCTION PROJECTS; RESIDENTIAL CONSTRUCTION PROJECT
(consisting of single family homes and apartments up to and
including 4 stories); HEAVY AND HIGHWAY CONSTRUCTION PROJECTS
AND DREDGING

Modification Number Publication Date

03/02/2001

04/13/2001

05/04/2001

07/06/2001

09/07/2001

B W NP O

COUNTY (ies) :
STATEWIDE
ASBEO132A 08/30/1998

Rates Fringes
ASBESTOS WORKERS/INSULATORS
Includes application of all
insulating materials, protective
coverings, coatings and finishes
to all types of mechanical
systems. Also the application of
firestopping material for wall
openings and penetrations in walls,
floors, ceilings and curtain walls. 26.50 14.89
BOILO204A 10/01/1998
Rates Fringes
BOILERMAKERS 26.25 13.76
* BRHIOO001A 09/03/2001
Rates Fringes
BRICKLAYERS; Caulkers;
Cement Block Layers;
Cleaners; Pointers;
and Stonemasons 25.77 15.76
* BRHIOOO1B 09/03/2001
Rates Fringes
TERRAZZO WORKERS:
Terrazzo Workers 25.77 15.76
Terrazzo Base Grinders 23.96 15.76
Terrazzo Floor Grinders
and Tenders 22.41 15.76

* BRHIO001C 035/03/2001

(Am-0003)
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Rates Fringes
MARBLE MASONS 25.77 15.76
* BRHIO001D 09/03/2001
Rates Fringes
TILE LAYERS (CERAMIC) 25.77 15.76
TILE LAYER FINISHERS (CERAMIC) 22.41 15.76
* CARPO745A 09/03/2001
Rates Fringes
CARPENTERS:
Carpenters; Hardwood Floor
Layers; Patent Scaffold
Erectors (14 ft. and over);
Piledrivers; Pneumatic Nailers;
Wood Shinglers; and Transit
and/or Layout Man 29.90 15.35
Millwrights and Machine Erectors 30.15 15.35
Power Saw Operators
(2 H.P. and over) 30.05 15.35
* CARPO745B 09/03/2001
Rates Fringes
DRYWALL HANGERS 30.15 15.32
LATHERS 30.15 15.32
* ELEC1186A 08/12/2001
Rates Fringes
ELECTRICIANS:
Electricians 31.00 5.97+30.6%
Technicians 31.93 5.97+30.6%
Cable Splicers 34.10 5.97+30.6%
ELEC1186B 02/11/2001
Rates Fringes
LINE CONSTRUCTION:
Linemen 30.60 5.85+30.6%
Technicians 31.52 5.85+30.6%
Heavy Equipment Operators 27.54 5.85+30.6%
Cable gSplicers 33.66 5.85+30.6%
Groundmen; Truck Drivers 22.95 5.85+30.6%
ELEV0O126A 10/04/1999
Rates Fringes
ELEVATOR MECHANICS 34.65 6.935+a+b

a. VACATION: Employer contributes 8% of basic hourly rate
for 5 years sexrvice and 6% of basic hourly rate
for 6 months to 5 years service as vacation pay
credit.
b. PAID HOLIDAYS: New Year's Day, Memorial Day, Independence
Day, Labor Day, Thanksgiving Day, Day
after Thanksgiving Day and Christmas Day.

ENGI0003I 09/04/2000

Rates Fringes
POWER EQUIPMENT OPERATORS (Includes All Types of Paving) :
GROUP 1 26.89 14.18
GROUP 2 27.00 14.18
GROUP 3 27.17 14.18
GROUP 4 27 .44 14.18
GROUP 5 27.75 14.18
GROUP 6 28.40 14 .18
GROUP 7 28.72 14.18

(Am-0003) - -
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GROUP 8 28.83 14.18
GROUP 9 28.94 14.18
GROUP 9A 29.17 14.18
GROUP 10 29.23 14.18
GROUP 10A 29.38 14.18
GROUP 11 29.53 14.18
GROUP 12 29.89 14.18
GROUP 12A 30.25 14.18
WAGE RATES FOR TUNNEL WORK:

GROUP 1 27.19 14.18
GROUP 2 27.30 14.18
GROUP 3 27.47 14.18
GROUP 4 27.74 14.18
GROUP 5 28.05 : 14.18
GROUP 6 28.70 14.18
GROUP 7 29.02 14.18
GROUP 8 29.13 14.18
GROUP 9 29.24 14.18
GROUP 9A 29.47 14.18
GROUP 10 29.53 14.18
GROUP 10A 29.68 14.18
GROUP 11 29.83 14.18
GROUP 12 30.19 14.18
GROUP 12A 30.55 14.18

POWER EQUIPMENT OPERATORS CLASSIFICATIONS
GROUP 1: Fork Lift (up to and including 10 tons); Partsman (heavy
duty repair shop parts room when needed).
GROUP 2: Conveyor Operator (Handling building material);
Hydraulic Monitor; Mixer Box Operator (Concrete Plant).
GROUP 3: Brakeman; Deckhand; Fireman; Oiler; Oiler/Gradechecker;
Signalman; Switchman; Highline Cableway Signalman; Bargeman;
Bunkerman; Concrete Curing Machine (self-propelled, automatically
applied unit on streets, highways, airports and canals);
Leveeman; Roller (5 tons and under); Tugger Hoist.
GROUP 4: Boom Truck or dual purpose "A" Frame Truck (5 tons or
less); Concrete Placing Boom (Building Construction); Dinky
Operator; Elevator Operator; Hoist and/or Winch (one drum);
Straddle Truck (Ross Carrier, Hyster and similar).
GROUP 5: Asphalt Plant Fireman; Compressors, Pumps, Generators
and Welding Machines ("Bank" of 9 or more, individually or
collectively); Concrete Pumps or Pumpcrete Guns; Lubrication and
Service Engineer (Grease Rack); Screedman.
GROUP 6: Boom Truck or Dual Purpose "A"Frame Truck (over 5 tons);
Combination Loader/Backhce (up to and including 3/4 cu. yd.);
Concrete Batch Plants (wet or dry); Concrete Cutter, Groover
and/or Grinder (self-propelled unit on streets, highways,
airports, and canals); Conveyor or Concrete Pump (Truck or
Equipment Mounted); Drilling Machinery (not to apply to
waterliners, wagon drills or jack hammers); Fork Lift (over 10
tons); Loader (up to and including 3 and 1/2 cu. yds); Lull High
Lift (under 40 feet); Lubrication and Service Engineer (Mobile);
Maginnis Internal Full Slab Vibrator (on airports, highways,
canals and warehouses); Man or Material Hoist; Mechanical
Concrete Finisher (Large Clary, Johnson Bidwell, Bridge Deck and
similar); Mobile Truck Crane Driver; Portable Shotblast Concrete
Cleaning Machine; Portable Boring Machine (under streets,
highways, etc.); Portable Crusher; Power Jumbo Operator (setting
slip forms, etc., in tunnels); Rollers (over 5 tons); Self-
propelled Compactor (single engine); Self-propelled Pavement
Breaker; Skidsteer Loader with attachments; Slip Form Pumps
(Power driven by hydraulic, electric, air, gas, etc., lifting
device for concrete forms); Small Rubber Tired Tractors; Trencher
(up to and including 6 feet); Underbridge Personnel RAerial

(Am~-0003)
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Platform (50 feet of platform or less).

GROUP 7: Crusher Plant Engineer, Dozer (D-4, Case 450, John Deere
450, and similar); Dual Drum Mixer, Extend Lift; Hoist and/or
Winch (2 drums); Loader (over 3 and 1/2 cu. vyds.

up to and including 6 yards.); Mechanical Finisher or Spreader
Machine (asphalt), (Barber Greene and similar) (Screedman
required); Mine or Shaft Hoist; Mobile Concrete Mixer (over 5
tons); Pipe Bending Machine (pipelines only); Pipe Cleaning
Machine (tractor propelled and supported); Pipe Wrapping Machine
(tractor propelled and supported); Roller Operator (Asphalt);
Self-Propelled Elevating Grade Plane; Slusher Operator; Tractor
(with boom) (D-6, or similar); Trencher (over 6 feet and less
than 200 h.p.); Water Tanker (pulled by Euclids, T-Pulls, DW-10,
20 or 21, or similar); Winchman (Stern Winch on Dredge) .

GROUP 8: Asphalt Plant Operator; Barge Mate (Seagoing); Cast-in-
Place Pipe Laying Machine; Concrete Batch Plant {(multiple units)
Conveyor Operator (tunnel); Deckmate; Dozer (D-6 and similar);
Finishing Machine Operator (airports and highways); Gradesetter;
Kolman Loader (and similar); Mucking Machine (Crawler-type);
Mucking Machine (Conveyor-type); No-Joint Pipe Laying Machine;
Portable Crushing and Screening Plant; Power Blade Operator
(under 12); Saurman Type Dragline (up to and including 5 yds.);
Stationary Pipe Wrapping, Cleaning and Bending Machine; Surface
Heater and Planer Operator, Tractor (D-6 and similar); Tri-Batch
Paver; Tunnel Badger; Tunnel Mole and/or Boring Machine Operator
Underbridge Personnel Aerial Platform (over 50 feet of platform).
GROUP 9: Combination Mixer and Compressor (gunite); Do-Mor Loader
and Adams Elegrader; Dozer (D-7 or equal); Wheel and/or Ladder
Trencher (over 6 feet and 200 to 749 h.p.).

GROUP 9A: Dozer (D-8 and similar); Gradesetter (when required by
the Contractor to work from drawings, plans or specifications
without the direct supervision of a foreman or superintendent);
Push Cat; Scrapers (up to and including 20 cu. yds); Self-
propelled Compactor with Dozer; Self-Propelled, Rubber-Tired
Earthmoving Equipment (up to and including 20 cu. yds) (621 Band
and similar); Sheep's Foot; Tractor (D-8 and similar); Tractors
with boom (larger than D-6, and similar) .

GROUP 10: Chicago Boom; Cold Planers; Heavy Duty Repairman or
Welder; Hoist and/or Winch (3 drums); Hydraulic Skooper (Koehring
and similar); Loader (over 6 cu. yds. up to and including 12 cu.
yds.); Saurman type Dragline (over 5 cu. yds.); Self-propelled,
rubber-tired Earthmoving Equipment (over 20 cu. yds. up to and
including 31 cu. yds.) (637D and similar); Soil Stabilizer (P & H
or equal); Sub-Grader (Gurries or other automatic type); Tractors
(D-9 or equivalent, all attachments); Tractor (Tandem Scraper);
Watch Engineer.

GROUP 10A: Boat Operator; Cable-operated Crawler Crane (up to and
including 25 tons); Cable-operated Power Shovel, Clamshell,
Dragline and Backhoe (up to and including 1 cu. yd.); Dozer D9-L;
Dozer (D-10, HD41 and similar) (all attachments); Gradall (up to
and including 1 cu. yd.); Hydraulic Backhoe (over 3/4 cu. yds. up
to and including 2 cu. yds.); Mobile Truck Crane Operator (up to
and including 25 toms) (Mobile Truck Crane Driver Required);
Self-propelled Boom Type Lifting Device (Center Mount) (up to

and including 25 tons) (Grove, Drott, P&H, Pettibone and

similar; Trencher (over 6 feet and 750 h.p. or more); Watch
Engineer (steam or electric).

GROUP 11: Automatic Slip Form Paver (concrete or asphalt);

Band Wagon (in conjunction with Wheel Excavator); Cable-operated
Crawler Cranes (over 25 tons but less than 50 tons); Cable-
operated Power Shovel, Clamshell, Dragline and Backhoe (over 1
cu. yd. up to 7 cu. yds.); Gradall (over 1 cu. yds. up to 7 cu.
yds.); DW-10, 20, etc. (Tandem); Barthmoving Machines (multiple

7

. : (Am-0003) -
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propulsion power units and 2 or more Scrapers) (up to and
including 35 cu. yds.," struck" m.r.c.); Highline Cableway;
Hydraulic Backhoe (over 2 cu. yds. up to and including 4 cu.
yds.); Leverman; Lift Slab Machine; Loader (over 12 cu. yds) ;
Master Boat Operator; Mobile Truck Crane Operator (over 25 tons
but less than 50 tons); (Mobile Truck Crane Driver required) ;
Pre-stress Wire Wrapping Machine; Self-propelled Boom-type
Lifting Device (Center Mount) (over 25 tons m.r.c); Self-
propelled Compactor (with multiple-propulsicn power units);
Single Engine Rubber Tired Earthmoving Machine (with Tandem
Scraper); Tandem Cats; Trencher (pulling attached shield).
GROUP 12: Clamshell or Dipper Operator; Derricks; Drill Rigs;

Multi-Propulsion Earthmoving Machines (2 or more Scrapers) (over
35 cu. yds "struck"m.r.c.); Operators {(Derricks, Piledrivers and
Cranes) ; Power Shovels and Draglines (7 cu. yds. m.r.c. and
over); Self-propelled rubber-tired Earthmoving equipment (over
31 cu. yds.) (657B and similar); Wheel Excavator (up to and

including 750 cu. yds. per hour); Wheel Excavator (over 750 cu.
yds. per hour).

GROUP 12A: Dozer (D-11 or similar or larger); Hydraulic
Excavators (over 4 cu. yds.); Lifting cranes (50 tons and over);
Pioneering Dozer/Backhoe (initial clearing and excavation for
the purpose of providing access for other equipment where the
terrain worked involves 1l-to-1 slopes that are 50 feet in height
or depth, the scope of this work does not include normal
clearing and grubbing on usual hilly terrain nor the excavation
work once the access is provided); Power Blade Operator (Cat 12
or equivalent or over); Straddle Lifts (over 50 tons); Tower
Crane, Mobile; Traveling Truss Cranes; Universal, Liebher,
Linden, and similar types of Tower Cranes (in the erection,
dismantling, and moving of equipment there shall be an

additional Operating Engineer or Heavy Duty Repairman); Yo-Yo
Cat or Do:zer.

HELICOPTER WORK:

Pilot of Helicopter 31.06 14.18
Co-Pilot of Helicopter 30.89 14.18
Airborne Hoist Operator

for Helicopter 30.75 14.18

DIVERS (AQUA LUNG) (SCUBA):
Diver (Aqua Lung) (Scuba)

(up to a depth of 30 feet) 41.58 14.18
Diver (Aqua Lung) (Scuba)

(over a depth of 30 feet) 50.95 14.18
Stand-by Diver (Aqua Lung)

(Scuba) 31.06 14.18

DIVERS (OTHER THAN AQUA LUNG) :
Diver (Other than Agua Lung) 50.95 14.18
Stand-By Diver (Other than

Aqua Lung) 32.20 14.18
Diver Tender (Other than

Agua Lung) 29.17 14.18

BOOMS AND/OR LEADS (HOURLY PREMIUMS) :
The Operator of a crane {(under 50 tons) with a boom of 80
feet or more (including jib), or of a crane (under 50 tons)
with leads of 100 feet or more, shall receive a per hour
premium for each hour worked on said crane (under 50 tons)
in accordance with the following schedule:
Booms of 80 feet up to but
not including 130 feet or
Leads of 100 feet up to but

not including 130 feet 0.35
Booms and/or Leads of 130 feet
up to but not including 180 feet 0.50

- . (Am—-0003)
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Booms and/or Leads of 180 feet up
to and including 250 feet 0.90
Booms and/or Leads over 250 feet 1.35
The Operator of a crane (50 tons and over) with a boom of 180
feet or more (including jib) shall receive a per hour premium
for each hour worked on said crane (50 tons and over) in
accordance with the following schedule:
Booms of 180 feet up to
and including 250 feet 1.00
Booms over 250 feet 1.50

ENGIOO003K 09/04/2000

Rates Fringes

TRUCK DRIVERS:

GROUP 1 27.17 14.18+a
GROUP 2 27.44 14.18+a
GROUP 3 27.75 14.18+a
GROUP 4 28.40 14.18+a
GROUP 5 28.72 14.18+a
GROUP 6 28.83 14.18+a

TRUCK DRIVERS CLASSIFICATIONS

GROUP 1: Utility, flatbed, or similar.

GROUP 2: Dump, 8 yards, and under (water level); water truck, up
to and including 2,000 gallons.

GROUP 3: Tandem Dump, over 8 yards (water level); water truck
(over 2,000 gallons).

GROUP 4: Semi-trailer, rock cans, or semi-dump.

GROUP 5: Slip-in or pup.

GROUP 6: End dumps (unlicensed); tractor trailer (hauling

equipment) .

a. An employee who has completed 1 but less than 2 years service-
1 week's paid vacation; 2 but less than 10 years service - 2
weeks paid vacation; 10 but less than 15 years service - 3

weeks paid vacation; and 15 or more years service - 4 weeks
paid vacation.

ENGIOO003L 09/04/2000

Rates Fringes
DREDGING:
CLAMSHELL OR DIPPER DREDGES:
GROUP 1 29.89 14.18
GROUP 2 29.23 14.18
GROUP 3 28.83 14.18
GROUP 4 27.17 14.18

DREDGING CLASSIFICATIONS

GROUP 1: Clamshell or Dipper Operator.

GROUP 2: Mechanic or Welder; Watch Engineer.
GROUP 3: Barge Mate; Deckmate.

GROUP 4: Bargeman; Deckhand; Fireman; Oiler.
HYDRAULIC SUCTION DREDGES:

GROUP 1 29.53 14.18
GROUP 2 29.38 14.18
GROUP 3 29.23 14.18
GROUP 4 29.17 14.18
GROUP 5 28.83 14.18
GROUP &6 28.72 14.18
GROUP 7 27.17 14.18

DREDGING CLASSIFICATIONS

GROUP 1: Leverman.

GROUP 2: Watch Engineer (steam or electric).
GROUP 3: Mechanic or Welder.

GROUP 4: Dozer Operator.

GROUP 5: Deckmate.

(Am-0003)
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GROUP 6: Winchman (Stern Winch on Dredge) .
GROUP 7: Deckhand (can operate anchor scow under direction of

Deckmate); Fireman; Leveeman; Oiler.

DERRICKS:

GROUP 1 29.889 14.18
GROUP 2 29.23 14.18
GROUP 3 28.83 14.18
GROUP 4 27.17 14.18

DERRICK CLASSIFICATIONS

GROUP 1: Operators (Derricks, Piledrivers and Cranes).

GROUP 2: Saurman Type Dragline (over 5 cubic yards).

GROUP 3: Deckmate; Saurman Type Dragline (up to and including
5 yards) .

GROUP 4: Deckhand, Fireman, Oiler.

BOAT OPERATORS:

Master Boat Operator 29.53 14.18
Boat Operator 29.38 14.18
Boat Deckhand 27.17 14.18

* TRONO625A 09/03/2001

Rates Fringes
TRONWORKERS 26.00+a 20.01
a. Employees will be paid $.50 per hour more while working in
tunnels and coffer dams; $1.00 per hour more when required
to work under or are covered with water (submerged) and when
they are required to work on the summit of Mauna Kea, Mauna
Loa or Haleakala.

* LABOO368A 09/03/2001

Rates Fringes

LABORERS :

GROUP 1 22.85 11.20
GROUP 2 21.25 11.20
GROUP 3 23.85 11.20
GROUP 4 23.35 11.20
GROUP 5 22.35 11.20
GROUP 6 15.25 6.95
MASON TENDERS 23.10 11.20

LABORERS CLASSIFICATIONS

GROUP 1: Asbestos Removal Worker (EPA certified workers);
Asphalt Ironer, Raker, Luteman, and Handroller, and all types
of Asphalt Spreader Boxes; Asphalt Shoveler; Assembly and
Installation of Multiplates, Liner Plates, Rings, Mesh, Mats;
Batching Plant (portable and temporary); Boring Machine Operator
(under streets and sidewalks); Buggymobile; Burning, Welding,
Signalling, Choke Setting, and Rigging in connection with
Laborers' work (except demolition); Chainsaw, Faller, Logloader,
and Bucker; Compactors (Jackson and similar); Concrete Bucket
Dumpman; Concrete Chipping; Concrete Chuteman/Hoseman (pouring
concrete) (the handling of the chute from ready-mix trucks for
such jobs as walls, slabs, decks, floors, foundations, footings,
curbs, gutters, and sidewalks); Concrete Core Cutter (Walls,
Floors, and Ceiling); Concrete Curer (impervious membrane and
form oiler); Concrete Grinding or Sanding; Concrete: Hooking on,
signaling, dumping of concrete for treme work over water on
caissons, pilings, abutments, etc.; Concrete: Mixing, handling,
conveying, pouring, vibrating, otherwise placing of concrete or
aggregates or by any other process; Concrete: Operation of
motorized wheelbarrows or buggies or machines of similar
character, whether run by gas, diesel, or electric power;
Concrete Pump Machine (laying, coupling, uncoupling cf all
connections and cleaning of equipment); Concrete and/or Asphalt
Saw (Walking or Handtype) (cutting walls or flatwork) (scoring

(Am~0003)
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old or new concrete and/or asphalt) (cutting for expansion
joints) (streets and ways for laying of pipe, cable or conduit
for all purposes); Concrete Shovelers/Laborers (Wet or Dry);
Concrete Screeding for Rough Strike-Off; Rodding or striking-off,
by hand or mechanical means prior to finishing; Concrete Vibrator
Operator; Coring Holes: Walls, footings, piers or other
obstructions for passage of pipes or conduits for any purpose and
the pouring of concrete to secure the hole; Curbing, Concreting,
and Asphalt; Curing of Concrete, mortar, and other materials by
any mode or method; Cut Granite Curb Setter (setting, leveling
and grouting of all precast concrete or stone curbs); Cutting and
Burning Torch (demolition); Dri Pak-It Machine; Driller (Track,
Diamond Core, and Wagon); Driller (Joydrill Model TWM-2A, Gardner
Denver DH-143 and similar type drills); Driller (Mechanical) (not
covered elsewhere) (including multiple unit); (Ingersoll-Rand
DM45E/DM50E/LM-100/LM-600C, Gardner-Denver SCH2500/SCH3500BV,
Furukawa HCR-C300, Tamrock Drilltech CHA800/DHH 850 Tamrock
Commando) (similar and replacement equipment thereof); Drilling
for blasting; Operation of all rock and concrete drills and Jack
Hammers, including handling, carrying, laying out of hose;
(Ingersoll-~Rand DM45E/DMSO0E/LM-100/LM-600C), Gardner-Denver
SCH2500/SCH3500 BV, Furukawa HCR-C300, Tamrock Drilltech CHA
800/DHH 850/Tamrock Commando) (similar and replacement equipment
thereof); Drilling (Mechanical) on the site or along the right-
of-way as well as access roads, reservoirs, including areas
adjacent or pertinent to construction sites); Falling, bucking,
varding, loading or burning of all trees or timber on
construction site; Fence and/or Guardrail Erector; Forklift

(9 ft. and under); Grating and Grill work for drains or other
purposes; Green Cutter of concrete or aggregate in any form, by
hand, mechanical means, grindstone or air and/or water; Grout:
Spreading for any purpose; Guinea Chaser (Grade Checker) for
general utility trenches, sitework, and excavation; Headerboard
Man (Asphalt or Concrete); Heat Welder of Plastic (Laborers' AGC
certified workers) (when work involves waterproofing for
waterponds, artificial lakes and reservoir, or heat welding for
sewer pipes); Heavy Highway Laborer (Rigging, signaling,
handling, and installation of pre-cast catch basins, manholes,
curbs and gutters); High Pressure Nozzleman - Hydraulic Monitor
(over 100# pressure); Installation of Gilsulate 500XR; Jackhammer
Operator; Jacking of slip forms; All semi and unskilled work
connected therewithin; Laying of all multi-cell conduit or multi-
purpose pipe; Magnesite and Mastic Workers (Wet or Dry) (including
mixer operator); Mortar Man; Mortar Mixer {(Block,

Brick, Masonry, and Plastering); Nozzleman (Sandblasting and/or
Water Blasting); Operation, Manual or Hydraulic jacking of
shields and the use of such other mechanical equipment as may be
necessary; Pavement Breakers; Paving, curbing and surfacing of
streets, ways, courts, under and overpasses, bridges, approaches,
slope walls, and all other labor connected therewith;
Pilecutters; Pipe Accessment in place, bolting and lining up of
sectional metal or other pipe including corrugated pipe;
Pipelayer performing all services in the laying and installation
of pipe from the point of receiving pipe in the ditch until
completion of operation, including any and all forms of tubular
material, whether pipe, metallic or non-metallic, conduit, and
any other stationary-type of tubular device used for conveying of
any substance or element, whether water, sewage, solid, gas, air,
or other product whatsoever and without regard to the nature of
material from which tubular material is fabricated; No-joint pipe
and stripping of same, Pipewrapper, Caulker, Bander, Kettlemen,
and men applying asphalt, Laykold, treating Creosote and similar-
type materials (6-inch) pipe and over); Piping: resurfacing and
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paving of all ditches in preparation for laying of all pipes;
Pipe laying of lateral sewer pipe from main or side sewer to
buildings or structure (except Contactor may direct work be done
under proper supervision); Pipe laying, leveling and marking of
the joint used for main or side sewers and storm sewers; Laying
of all clay, terra cotta, ironstone, vitrified concrete or other
pipe for drainage; Placing and setting of water mains, gas mains
and all pipe including removal of skids; Plaster Mortar Mixer/
Pump; Pneumatic Impact Wrench; Portable Sawmill Operation: Choker
setters, off bearers, and lumber handlers connected with
clearing; Posthole Digger (Hand Held, Gas, Air and Electric);
Power Broom Sweepers (Small); Preparation and Compaction of
roadbeds for railroad track laying, highway construction, and the
preparation of trenches, footings, etc., for cross-country
transmission by pipelines, electrical transmission or underground
lines or cables (by mechanical means); Raising of structure by
manual or hydraulic jacks or other methods and resetting of
structure in new locations, including all concrete work;

Ramming or compaction; Riprap, Stonepaver, and Rock Slinger
(includes placement of stacked concrete, wet or dry and loading,
unloading, signaling, slinging and setting of other similar
materials); Rotary Scarifier (including multiple head concrete
chipping Scarifier); Salamander Heater, Drying of plaster,
concrete mortar or other aggregate; Sandblaster (Nozzleman)
handling, placing and operation of nozzle; Scaffold Erector;
Scaffolds: (Swing and hanging) including maintenance thereof;
Scaler; Septic Tank/Cesspool and Drain Fields Digger and
Installer; Shredder/Chipper (tree branches, brush, etc.);
Stripping and Setting Forms; Stripping of Forms: Other than panel
forms which are to be re-used in their original form, and
stripping of forms on all flat arch work; Tampers (Barko, Wacker,
and similar type); Tank Scaler and Cleaners; Tarman; Tree
Climbers and Trimmers; Trencher (includes hand-held, Davis T-66
and similar type); Trucks (flatbed up to and including 2 1/2

tons when used in connection with on-site Laborers'work; Trucks
(Refuse and Garbage Disposal) (from job site to dump); Vibra-
Screed (Bull Float in connection with Laborers' work); Well
Points, Installation of or any other dewatering system.

GROUP 2: Air Blasting; Appliance Handling (job site) (after
delivery and unloading in storage area); Asphalt Laborer; Asphalt
Plant Laborer; Backfill work connected with the installation of
Gilsulate 500XR; Backfilling, Grading and all other labor
connected therewith; Boring Machine; Bridge Laborer; Burning of
all debris (crates, boxes, packaging waste materials); Cemetary
Laborers; Chainman, Rodmen, and Grade Markers; Cleaning and
Clearing of all debris; Cleaning, clearing, grading and/ox
removal for streets, highways, roadways, aprons, runways,
sidewalks, parking areas, airports, approaches, and other similar
installations; Cleaning or reconditioning of streets, ways,
sewers and waterlines, all maintenance work and work of an
unskilled and semi-skilled nature; Cleanup of Grounds and
Buildings (other than "Light Clean-Up") (Janitorial Laborer) ;
Clean-up of right-of-way; Clearing and slashing of brush or trees
by hand or mechanical cutting; Concrete Bucket Tender (Groundman)
hooking and unhooking of bucket; Concrete Forms; moving,
cleaning, oiling and carrying to the next point of erection of
all forms; Concrete Products Plant Laborers; Conveyor Tender
(conveying of building materials); Cribbers, Shorer, Lagging,
Sheeting, and Trench Jacking and Bracing, Hand-Guided Lagging
Hammer Whaling Bracing; Crushed Stone Yards and Gravel and Sand
Pit Laborers and all other similar plants; Demolition, Wrecking
and Salvage Laborers: Wrecking and dismantling of buildings and
all structures, with use of cutting or wrecking tools, burning or
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cutting, breaking away, cleaning and removal of all masonry, wood
or metal fixtures for salvage or scrap, All hooking, unhooking,
signaling of materials for salvage or scrap removed by crane or
derrick; Digging under streets, roadways, aprons or other paved
surfaces; Driller, Chuck Tender, Outside Nipper; Dry-packing of
concrete (plugging and filling of she-bolt holes); Excavation,
Preparation of street ways and bridges; Fence and/or Guardrail
Erector; Dismantling and/or re-installation of all fence;
Finegrader; Firewatcher; Flagman (Coning, preparing, establishing
and removing portable roadway barricade devices); Signal Men on
all construction work defined herein, including Traffic Control
Signal Men at construction site; Garbage and Debris Handlers and
Cleaners; Gas, Pneumatic, and Electric Tools, not listed Group 1
(except Rototiller); General Clean-up: sweeeping, cleaning,
washdown, wiping of construction facility, and equipment (other
than "Light Clean-up" [Janitorial] Laborer); General Excavation
and Grading (all labor connected therewith); Digging of trenches,
ditches and manholes and the leveling, grading and other
preparation prior to laying pipe or conduit for any purpose;
Excavations and foundations for buildings, piers, foundations and
holes, and all other construction; General Laborer; Gunite
Operator; Junk Yard Laborers (same as Salvage Yard); Landscape
Nursery Laborers; Laser Beam "Target Man" in connection with
Laborers' work; Layout Person for Plastic (when work involves
waterproofing for waterponds, artificial lakes and reservoirs);
Limbers, Brush Loaders, and Pilers; Loading, Unloading, carrying,
distributing and handling of all rods and material for use in
reinforcing concrete construction (except when a derrick or
outrigger operated by other than hand power is used); Loading,
unloading, sorting, stockpiling, handling and distribution of
water mains, gas mains and all pipes; Loading and unlocading of
all materials, fixtures, furnishings and appliances from point of
delivery to stockkpile to point of installation; hooking and
signalling from truck, conveyance or stockpile; Material Yard
Laborers; Parks and Sports arenas and all recreational center
employees; Pipelayer Tender; Pipewrapper, Caulker, Bander,
Kettlemen, and men applying asphalt, Laykold, Creosote,

and similar-type materials (pipe under 6 inches); Plasterer
Laborer (including Hod Carrier); Preparation, construction and
maintenance of roadbeds and sub-grade for all paving, including
excavation, dumping, and spreading of sub-grade material;
Prestressed or prescast concrete slabs, walls, or sections: all
loading, unloading, stockpiling, hooking on of such slabs, walls
or sections; Quarry Laborers; Railroad, Streetcar, and Rail
Transit Maintenance and Repair; Removal of surplus material;
Roustabout; Rubbish Trucks in connection with Building
Construction Projects (excluding clearing, grubbing, and
excavating); Salvage Yard: All work connected with cutting,
cleaning, storing, stockpiling or handling of materials, all
cleanup, removal of debris, burning, back-filling and landscaping
of the site; Scaffolds: Erection, planking and removal of all
scaffolds used for support for lathers, plasters, brick layers,
masons, and other construction trades crafts; Scaffolds:
(Specially designed by carpenters) laborers shall tend said
carpenter on erection and dismantling therof, preparatiocn for
foundation or mudsills, maintenance; Scraping of floors; Screeds:
Handling of all screeds to be reused; handling, dismantling and
conveyance of screeds; Setting, leveling and securing or bracing
of metal or other road forms and expansion joints; Sheeting
Piling/trench shoring (handling and placing of skip sheet or
wood plank trench shoring); Ship Scalers; Shipwright; Sign
Erector (subdivision traffic, regulatory, and street-name signs);
Sloper; Slurry Seal Crews (Mixer Operator, Applicator, Squeegee
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Man, Shuttle Man, Top Man); Snapping of wall ties and removal of
tie rods; Soil Test operations of semi and unskilled labor such
as filling sand bags; Striper (Asphalt, Concrete or other Paved
Surfaces); Tagging and Signaling of all building materials into
high-rise units; Tool Room Attendant (Job Site); Traffic
Delineating Device Applicator; Underpinning, lagging, bracing,
propping and shoring, loading, signaling, right-of-way clearance
along the route of movement, The clearance of new site,
excavation of foundation when moving a house or structure from
old site to new site; Utilities employees; Water Man;
Waterscape/Hardscape Laborers; Wire Mesh Pulling (all concrete
pouring operations); Wrecking, stripping, dismantling and
handling concrete forms an false work.
GROUP 3: Licensed Powdermen.
GROUP 4: Gunnite Operator; High Scaler (working suspended),
Pipelaying.
GROUP 5: Window Washer {(Outside) (Working from bosun's chair
and/or cable-suspended scaffold or work platform).
GROUP 6: Light Clean-Up.

LABO0368B 10/02/2000

Rates Fringes
LANDSCAPE AND IRRIGATION LABORERS:
Group 1 17.01 5.37
Group 2 17.51 5.37
Group 3 14.01 5.37

LABORERS CLASSIFICATIONS
GROUP 1: Installation of non-potable permanent or temporary
irrigation water systems performed for the purposes of
Landscaping and Irrigation architectural horticultural work;
the installation of drinking fountains and permanent or temporary
irrigation systems using potable water for Landscaping and
Irrigation architectural horticultural purposes only. This work
includes (a) the installation of all heads, risers, valves, valve
boxes, vacuum breakers (pressure and non-pressure), low voltage
electrical lines and, provided such work involves electrical
wiring that will carry 24 volts or less, the installation of
sensors, master control panels, display boards, junction boxes,
conductors, including all other components for controllers,
(b) and metallic (copper, brass, galvanized, or similar) pipe, as
well as PVC or other plastic pipe including all work incidental
thereto, i.e., unlcading, handling and distribution of all pipes
fittings, tools, materials and equipment, (c¢) all soldering work
in connection with the above whether done by torch, soldering
iron, or other means; (d) tie-in to main lines, thrust blocks
(both precast and poured in place), pipe hangers and supports
incidental to installation of the entire irrigation system,
(e) making of pressure tests, start-up testing, flushing,
purging, water balancing, placing into operation all irrigation
equipment, fixtures and appurtenances installed under this
agreement, and (f) the fabrication, replacement, repair and
servicing oflandscaping and irrigation systems. Operation of
hand-held gas, air, electric, or self-powered tools and equipment
used in the performance of Landscape and Irrigation work in
connection with architectural horticulture; Choke-setting,
signaling, and rigging for equipment operators on job-site
in the performance of such Landscaping and Irrigation work;
Concrete work (wet or dry) performed in connection with such
Landscaping and Irrigation work. This work shall also include the
setting of rock, stone, or riprap in connection with such
Landscape, Waterscape, Rockscape, and Irrigation work; Grubbing,
pick and shovel excavation, and hand rolling or tamping in
connection with the performance of such Landscaping and
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Irrigation work; Sprigging, handseeding, and planting of

trees, shrubs, ground covers, and other plantings and the
performance of all types of gardening and horticultural work
relating to said planting; Operation of flat bed trucks (up to
and including 2 1/2 tons).

GROUP 2: Layout of irrigation and other non-potable irrigation
water systems and the layout of drinking fountains and other
potable irrigation water systems in connection with such
Landscaping and Irrigation work. This includes the layout of all
heads, risers, valves, valve boxes, vacuum breakers, low voltage
electrical lines, hydraulic and electrical controllers, and
metallic (coppers, brass, galvanized, or similar) pipe, as well
as PVC or other plastic pipe. This work also includes the
reading and interpretation of plans and specifications in
connection with the layout of Landscaping, Rockscape, Waterscape,
and Irrigation work; Operation of Hydro-Mulching machines
(sprayman and driver), Drillers, Trenchers (riding type, Davis T-
66, and similar) and fork 1lifts used in connection with the
performance of such Landscaping and Irrigation work; Tree
climbers and chain saw tree trimmers, Sporadic operation

(when used in connection with Landscaping, Rockscape, Waterscape,
and Irrigation work) of Skid-Steer Loaders (Bobcat and similar),
Cranes (Bantam, Grove, and similar), Hoptos, Backhoes, Loaders,
Rollers, and Dozers (Case, John Deere, and similar), Water
Trucks, Trucks requiring a State of Hawaii Public Utilities
Commission Type 5 and/or type 7 license, sit-down type and "gang"
mowers, and other self-propelled, sit-down operated machines not
listed under Landscape & Irrigation Maintenance Laborer; Chemical
spraying using self-propelled power spraying equipment (200
gallon capacity or more) .

GROUP 3: Maintenance of trees, shrubs, ground covers, lawns and
other planted areas, including the replanting of trees, shrubs,
ground covers, and other plantings that did not "take" or which
are damaged; provided, however, that re-planting that requires
the use of equipment, machinery, or power tools shall be paid for
at the rate of pay specified under Landscape and Irrigation
Laborer, Group 1; Raking, mowing, trimming, and pruning,
including the use of "weed eaters", hedge trimmers, vacuums,
blowers, and other hand-held gas, air, electric, or self-powered
tools, and the operation of lawn mowers (Note: The operation of
sit-down type and "gang" mowers shall be paid for at the rate of
pay specified under Landscape & Irrigation Laborer, Group 2) ;
Guywiring, staking, propping, and supporting trees;

Fertilizing, Chemical spraying using spray equipment with less
than 200 gallon capacity, Maintaining irrigation and sprinkler
systems, including the staking, clamping, and adjustment of
risers, and the adjustment and/or replacement of sprinkler heads,
(Note: the cleaning and gluing of pipe and fittings shall be paid
for at the rate of pay specified under Landscape & Irrigation
Laborer (Group 1); Watering by hand or sprinkler system and the
peformance of other types of gardening, vyardman, and
horticultural-related work.

LABO0368C 09/04/2000

Rates Fringes

UNDERGROUND LABORERS:

GROUP 1 21.45 10.74
GROUP 2 22.95 10.74
GROUP 3 23.45 10.74
GROUP 4 24 .45 10.74
GROUP 5 24 .80 10.74
GROUP 6 25.05 10.74
GROUP 7 25.50 10.74
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GROUP
GROUP

GROUP

GROUP

GROUP

GROUP
GROUP

1: Watchmen; Change House Attendant

2: Swamper; Brakeman; Bull Gang-Muckers, Trackmen;
Dumpmen (any method); Concrete Crew (includes rodding
and spreading); Grout Crew; Reboundmen

3: Chucktenders and Cabletenders; Powderman (Prime House) ;
Vibratorman, Pavement Breakers

4: Miners - Tunnel (including top and bottom man on shaft
and raise work); Timberman, Retimberman (wood or steel
or substitute materials thereof); Blasters, Drillers,
Powderman (in heading); Headman; Cherry Pickerman
(where car is lifted); Nipper; Grout Gunmen; Grout
Pumpman & Potman; Gunite, Shotcrete Gunmen & Potmen;
Concrete Finisher (in tunnel); Concrete Screed Man;

Bit Grinder; Steel Form Raisers & Setters; High
Pressure Nozzleman; Nozzleman (on slick line);
Sandblater-Potman (combination work assignment
interchangeable); Tugger

5: Shaft Work & Raise (below actual or excavated ground
level); Diamond Driller; Gunite or Shotcrete

Nozzleman

6: Shifter

7: Shifter (shaft Work & Raiser)

PAIN1791A 01/01/2001

Rates Fringes
PAINTERS:
Brush 25.55 17.85
Sandblaster; Spray 26.05 17.85
PAIN1889A 01/01/2001
Rates Fringes
GLAZIERS 23.07 17.30
PAIN1926B 02/25/2001
Rates Fringes
SOFT FLOOR LAYERS 22.90 15.50
PAIN1944A 01/01/2000
Rates Fringes
TAPERS 31.25 9.85
PLAS0630A 03/01/1999
Rates Fringes
PLASTERERS 25.91 12.19
* PLAS0630B 09/03/2001
Rates Fringes
CEMENT MASONS:
Cement Masons 25.90 15.51
Trowel Machine Operators 26.05 15.51
PLUMO675A 07/01/2001
Rates Fringes
PLUMBERS, PIPEFITTERS,
STEAMFITTERS & SPRINKLER
FITTERS 29.80 15.60
ROCF0221A 05/02/1999
Rates Fringes
ROOFERS 25.00 11.46
* SHEEO0293A 08/26/2001
Rates Fringes
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SHEET METAL WORKERS 32.97 13.61

SUHI1001A 09/15/1997

Rates Fringes
DRAPERY INSTALLERS 13.60 1.20
SUHI2001A 09/15/1997
Rates Fringes
FENCE ERECTORS (Chain Link) 9.33 1.65

RIGGERS; WELDERS - Receive rate prescribed for craft performing
operation to which rigging or welding is
incidental.
Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29 CFR 5.5(a) (1) (v)).
In the listing above, the "SU" designation means that rates
listed under that identifier do not reflect collectively

bargained wage and fringe benefit rates. Other designations
indicate unions whose rates have been determined to be
prevailing.

WAGE DETERMINATION APPEALS PROCESS
1.) Has there been an initial decision in the matter? This can
be:
* an existing published wage determination
* a survey underlying a wage determination
* a Wage and Hour Division letter setting forth a
position on a wage determination matter
* 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
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.
With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the Branch
of Construction Wage Determinations. Write to:
Branch of Construction Wage Determinations
Wage and Hour Division
U. 8. Department of Labor
200 Constitution Avenue, N. W.
Washington, 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 from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:
Wage and Hour Administrator
U.S. Department of Labor
200 Constitution Avenue, N. W.
Washington, D. C. 20210
The request should be accompanied by a full statement 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 Administrator is not favorable, an

interested party may appeal directly to the Administrative Review
Board (formerly the Wage Appeals Board). Write to:
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Administrative Review Board
U. S. Department of Labor

200 Constitution Avenue, N. W.
Washington, D. C. 20210

dJoe W R o

4.) All decisions by the Administrative Review Board are final.
END OF GENERAL DECISION

& EE I d@D D[] 2]
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SOLICITATION, OFFER, 1. SOLICITATION NO. 2. TYPE OF SOLICITATION | 3. DATE ISSUED PAGE OF PAGES
AND AWARD DACA83-01-3-0006 SEALED BID (IFB) 17-Aug-2001

(Construction, Alteration, or Repair) D NEGOTIATED (RFP) 1O0F 3
IMPORTANT - The "offer" section on the reverse must be fully completed by offeror.
4. CONTRACT NO. 5. REQUISITION/PURCHASE REQUEST NO. 6. PROJECT NO.

WX3JR9-1199-1816

7. ISSUED BY CODE |DACAS83 8. ADDRESS OFFER TO  (If Other Than ltem 7) CODE
CT, CONST/A-E CONTRACTS BR
USAED, HONOLULYU See ltem 7

BLDG 200 (CA83)
FT SHAFTER HiI 96858-5440
TEL: : FAX: TEL: FAX:
8. FOR INFORMATION A. NAME B. TELEPHONE NO. (Include area code) (NO COLLECT CALLS
CALL: LINDA N OSHIRO 808-438-8591

SOLICITATION

NOTE: In sealed bid solicitations "offer" and "offeror" mean "bid" and "bidder".

10. THE GOVERNMENT REQUIRES PERFORMANCE OF THE WORK DESCRIBED {N THESE DOCUMENTS (Title, identifying no., date):

Construction Project: FY01 OMA Package A-89, Concrete Pads (Helicopter), Wheeler Army Airfield, Oahu, Hawaii

* NOTE: FUNDS ARE NOT PRESENTLY AVAILABLE FOR THIS ACQUISITICON. NO CONTRACT WILL BE MADE
UNTIL APPROPRIATED FUNDS ARE MADE AVAILABLE. *

11. The Contractor shall begin performance within __ 7 calendar days and compiete it within 750 calendar days after receiving

D award, notice to proceed. This performance period is mandatory, D negotiable. (See 52.211-10 )

12 A. THE CONTRACTOR MUST FURNISH ANY REQUIRED PERFORMANCE AND PAYMENT BONDS? 12B. CALENDAR DAYS
(If "YES, " indicate within how many calendar days after award in Item 128.)

YES D NO 14
13. ADDITIONAL SOLICITATION REQUIREMENTS:

A. Sealed offers in original and 1 copies to perform the work required are due at the place specified in Item 8 by __ 14:00:00 (hour)
* jocaltime 9/24/ 0]; . (date). Ifthis is a sealed bid solicitation, offers must be publicly opened at that time. Sealed envelopes containing offers
shall be marked to show the offeror's name and address, the solicitation number, and the date and time offers are due.

B. An offer guarantee is, D is not required.

C. All offers are subject to the (1) work requirements, and (2) other provisions and clauses incorporated in the solicitation in fuil text or by reference.

*

D. Offers providing less than 120 calendar days for Government acceptance after the date offers are due will not be considered and wiil be rejected.

NSN 7540-01-155-3212 1442-101 STANDARD FORM 1442 (REV. 4-85)
Prescribed by GSA
FAR (48 CFR) 53.236-1(e)
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SOLICITATION, OFFER, AND AWARD (Continued)
(Construction, Alteration, or Repair)

OFFER (Must be fully completed by offeror)
14. NAME AND ADDRESS OF OFFEROR (Include ZIP Code) 15. TELEPHONE NO. (Include area code)

16. REMITTANCE ADDRESS  (Inciude only if different than Item 14)

See item 14

CODE FACILITY CORE

17. The offeror agrees to perform the work required at the prices specified below in strict accordance with the terms of this solicitation, if this offer is
accepted by the Government in writing within _ calendar days after the date offers are due. (Insert any number equal to or greater than
the minimum requirements stated in Iltem 13D. Failure to insert any number means the offeror accepts the minimum in item 13D. )

AMOUNTS SEE SCHEDULE OF PRICES

18. The offeror agrees to furnish any required performance and payment bonds.

19. ACKNOWLEDGMENT OF AMENDMENTS
(The offeror acknowledges recsipt of amendments to the solicitation — give number and date of each)

AMENDMENT NO.

DATE

20A. NAME AND TITLE OF PERSON AUTHORIZED TO SIGN 20B. SIGNATURE

20C. OFFER DATE
OFFER (Type or print)

AWARD (To be compieted by Government)

21. ITEMS ACCEPTED:

SEE SCHEDULE

22. AMOUNT 23. ACCOUNTING AND APPROPRIATION DATA

24. SUBMIT INVOICES TO ADDRESS SHOWN IN ITEM 25. OTHER THAN FULL AND OPEN COMPETITION PURSUANT TO
(4 copies unless otherwise specified) D 10 U.S.C. 2304(c) D 41 U.8.C. 253(c)

26. ADMINISTERED BY CODE L 27. PAYMENT WILL BE MADE BY CODE

CONTRACTING OFFICER WILL COMPLETE ITEM 28 OR 29 AS APPLICABLE
28. NEGOTIATED AGREEMENT (Contractor is required to sign this

document and retum _ copies to issuing office.) Contractor agrees
to furnish and deliver ail items or perform all work, requisitions identified

on this form and any continuation sheets for the consideration stated in this
contract. The rights and obiigations of the parties to this contract shall be
govemed by (a) this contract award, (b) the solicitation, and (c) the clauses,
representations, certifications, and specifications or incorporated by refer-

ence in or attached to this contract.

30A. NAME AND TITLE OF CONTRACTOR OR PERSON AUTHORIZED 31A. NAME OF CONTRACTING OFFICER (Type or print)
TO SIGN (Type or print)

29. AWARD (Contractor is not required to sign this document.)

Your offer on this solicitation, is hereby accepted as to the items listed. This award con-
summates the contract, which consists of (a) the Government solicitation and

your offer, and (b) this contract award. No further contractual document is

necessary.

30B. SIGNATURE 30C. DATE 31B. UNITED STATES OF AMERICA 31C. AWARD DATE
BY

NSN 7540-01-155-3212 STANDARD FORM 1442 BACK  (REV. 4-85)
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SECTI ON 16375

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

GENERAL

REFERENCES
GENERAL REQUI REMENTS

21 Ter m nol ogy
.2 Servi ce Conditions

SUBM TTALS
DELI VERY, STORAGE, AND HANDLI NG
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PRODUCTS

STANDARD PRODUCT
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.1 General
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PART 1

1.

1

GENERAL

REFERENCES

PADS

SECTI ON 16375

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

The publications listed below forma part of this specification to the

ext ent

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ref erenced.
desi gnation only.

The publications are referred to in the text by basic

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

C37. 46

C37.72

C57.12. 21

C57.12. 26

C57.12. 28

C80.1

C119.1

0.1

(1981; R 1992) Power Fuses and Fuse
Di sconnecting Swi tches

(1987) Manual | y- Oper at ed Dead- Front,
Padmount ed Switchgear with
Load-Interrupting Switches and Separabl e
Connectors for Alternating-Current Systemns

(1980) Requirements for Pad-Munted,
Conpart nent al - Type, Sel f - Cool ed,

Si ngl e- Phase Distribution Transfornmers

wi t h Hi gh- Vol t age Bushi ngs; (Hi gh-Voltage,
34 500 G'd Y/ 19 920 Volts and Bel ow,

Low Vol t age, 240/120; 167 kVA and Snul |l er)

(1993) Pad- Mount ed Conpart nental - Type,
Sel f - Cool ed, Three-Phase Distribution
Transformers for Use with Separable

I nsul at ed Hi gh- Vol t age Connectors,

Hi gh- Vol tage, 34 500 Gd Y/19 920 Volts
and Bel ow; 2500 kVa and Smal | er

(1988) Switchgear and Transformers -
Padnmount ed Equi pment - Enclosure Integrity

(1990) Rigid Steel Conduit - Zinc Coated

(1986) Seal ed | nsul ated Under ground
Connector Systens Rated 600 Volts

(1992) Specifications and D nensions for
Wod Pol es

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 48

ASTM A 123

ASTM A 153

(1994a) Gray Iron Castings

(1989a) Zinc (Hot-Di p Gal vani zed) Coatings
on Iron and Steel Products

(1996) Zinc Coating (Hot-Dip) on Iron and
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St eel Har dwar e

ASTM B 8 (1993) Concentric-Lay-Stranded Copper
Conduct ors, Hard, Medium Hard, or Soft

ASTM B 117 (1994) Operating Salt Spray (Fog) Testing
Appar at us

ASTM C 478 (1994) Precast Reinforced Concrete Manhol e
Secti ons

ASTM D 923 (1991) Sampling Electrical Insulating
Li qui ds

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci mens Subj ected to Corrosive
Envi ronment s

ASTM D 4059 (1991) Anal ysis of Polychlorinated
Bi phenyls in Insulating Liquids by Gas
Chr omat ogr aphy
ASTM F 883 (1990) Padl ocks
ASSCCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI C)

AEI C CS5 (1994) Specifications for Cross-1inked
Pol yet hyl ene | nsul ated Shi el ded Power
Cabl es Rated 5 Through 46 kV

AEI C CS6 (1987; Rev Mar 1989) Ethyl ene Propyl ene
Rubber I nsul ated Shi el ded Power Cables
Rated 5 Through 69 kV
FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825 (1995; Supple |I; Supple Il; Supple IIl)
Approval Guide

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

| EEE C2 (1997 National Electrical Safety Code

| EEE C37.20.1 (1993) Metal - Encl osed Low Vol t age Power
Circuit-Breaker Switchgear

| EEE C37.20.2 (1993; C37.20.2b) Metal-d ad and
St ation-Type Cubicle Switchgear

| EEE C37.20.3 (1987) Metal -Encl osed Interrupter
Swi t chgear

| EEE C37.63 (1984; R 1990) Requirements for Overhead,

Pad- Mount ed, Dry-Vault, and Subnersible
Automatic Line Sectionalizer for AC Systemns

| EEE C57.12.00 (1993) | EEE Standard General Requirenents
for Liquid-Inmrersed Distribution, Power,
and Regul ating Transforners
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| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

NENVA

NENVA

NENVA

NENVA

NENVA

NFPA

Co62.

Co62.

Co62.

Std

Std

Std

Std

Std

FB

LA

TC

70

11

48

81

100

404

592

PADS

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

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

(1993) | EEE Standard Metal - Oxi de Surge
Arresters for AC Power Circuits

(1996) Standard Test Procedures and
Requirenents for Alternating-Current Cable
Term nations 2.5 kV through 765 kV

(1983) Cuide for Measuring Earth
Resistivity, Gound |Inpedance, and Earth
Surface Potentials of a Ground System
(Part 1)

(1992) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

(1993) Cable Joints for Use with Extruded
Dielectric Cable Rated 5000 V through 46
000 V and Cable Joints for Use with

Lam nated Dielectric Cable Rated 2500 V
Thr ough 500 000 V

(1990) Exposed Sem conducting Shields on
Prenol ded Hi gh Vol tage Cabl e Joints and
Separ abl e | nsul ated Connectors

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

1

(1993) Fittings, Cast Metal Boxes and
Conduit Bodies for Conduit and Cabl e
Assenbl i es

(1992) Surge Arresters

(1990) PVC and ABS Plastic Wilities Duct
for Underground Installation

(1993)

Cross- Li nked- Ther npset ti ng- Pol yet hyl ene-
I nsulated Wre and Cable for the

Transmni ssion and Distribution of

El ectrical Energy

(1993) Et hyl ene- Propyl ene- Rubber - I nsul at ed
Wre and Cable for the Transm ssion and
Distribution of Electrical Energy

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

(1996) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)
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UL

UL

UL

UL

UL

UL

UL

.2

. 2.

1

467

486A

486B

510

514A

651

GENERAL REQUI REMENTS

Ter m nol ogy

PADS

(1993; Rev March 96) Rigid Metal Conduit

(1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent

(1991; Rev Qct 1991) Wre Connectors and
Sol dering Lugs for Use with Copper
Conductors

(1991; Rev thru Oct 1996) Wre Connectors
for Use with Al um num Conductors

(1994) Insul ating Tape
(1996) Metallic Qutlet Boxes

(1995) Schedule 40 and 80 Rigid PVC Conduit

Term nol ogy used in this specification is as defined in IEEE Std 100.

. 2.

2

Servi ce Conditions

Itens provided under this section shall be specifically suitable for the

foll owi ng service conditions:

.3

CGover nmrent al

a.

b.

C.

SUBM TTALS

Frequency 60 HzZ

Sei sm ¢ Zone 2B

Anbi ent Tenperature 95 degrees F

is required for submittals with a "GA" designation;

subm ttals having an "FI O' designation are for information only. The

foll owi ng shal |
PROCEDURES:

SD-01 Data

be submtted in accordance with Section 01330 SUBM TTAL

Fault Current and Protective Devices Coordinati on Studies; GA.

The study shal |
Not tinme extension or

be submitted with protective device equi pnment submttals.
contract nodifications will be granted for

work arising out of the requirenents for this study. Approval of

protective devices proposed shall
The Covernnent shall

st udy.

equi pnent ,

devi ce ratings,

be based on recommendati ons of this
be hel d responsi ble for any changes to

settings, or additional |abor for installation

of equi pnment or devices ordered and/or procured prior to approval of the
st udy.

Manuf acturer's Catal og Dat a;
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Catal og cuts, brochures, circulars, specifications, product data, and
printed infornmation in sufficient detail and scope to verify conpliance
with the requirenents of the contract docunents.

Mat eri al and Equi pnent Lists; FIO

A conplete item zed listing of equipnment and materials proposed for

i ncorporation into the work. Each entry shall include an item nunber, the
quantity of itenms proposed, and the nane of the manufacturer of each such
item

Installati on Procedures; FIQ.

As a minimum installation procedures for transforners, and nedi umvoltage
cable term nations and spli ces.

Procedures shall include cable pulling plans, diagrans, instructions, and
precautions required to install, adjust, calibrate, and test the devices
and equi pnent.

SD- 04 Dr awi ngs
El ectrical Distribution System FIQO

Detail drawi ngs consisting of equi pment drawi ngs, illustrations, schedul es,
i nstructions, diagrans nanufacturers standard installation draw ngs and
other information necessary to define the installation and enable the
CGovernment to check conformity with the requirements of the contract

dr awi ngs.

If departures fromthe contract draw ngs are deenmed necessary by the
Contractor, conplete details of such departures shall be included with the
detail drawi ngs. Approved departures shall be made at no additional cost
to the Government.

Detail drawi ngs shall show how conponents are assenbl ed, function together
and how they will be installed on the project. Data and draw ngs for
conponent parts of an itemor systemshall be coordinated and submtted as
a unit. Data and draw ngs shall be coordinated and included in a single
subm ssion. Miltiple subm ssions for the same equi pment or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Oficer. In such cases, a list of data to be submitted |ater
shall be included with the first submi ssion. Detail draw ngs shall consi st
of the foll ow ng:

a. Detail drawi ngs show ng physical arrangenment, construction
details, connections, finishes, materials used in fabrication,
provi sions for conduit or busway entrance, access requirenents for
installation and mai nt enance, physical size, electrical
characteristics, foundation and support details, and equi prment
wei ght. Draw ngs shall be drawn to scal e and/or dinmensioned. All
optional itens shall be clearly identified as included or excluded.

b. Internal wiring diagrans of equi pment showing wiring as actually
provided for this project. External wring connections shall be
clearly identified.

Detail drawi ngs shall as a mininumdepict the installation of the follow ng

itens:

SECTI ON 16375 Page 8
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a. Mediumvoltage cables and accessories including cable installation
pl an.

b. Transforners.
c. Pad-nmounted | oadbreak swi tches.
As-Built Draw ngs; FIO

The as-built drawi ngs shall be a record of the construction as install ed.
The drawi ngs shall include the information shown on the contract draw ngs
as well as deviations, nodifications, and changes fromthe contract

drawi ngs, however minor. The as-built draw ngs shall be a full sized set
of prints marked to reflect deviations, nodifications, and changes. The
as-built drawi ngs shall be conplete and show the | ocation, size,

di mensi ons, part identification, and other information. Additional sheets
may be added. The as-built drawi ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality contro
representative and by the Contracting Officer prior to the subm ssion of
each monthly pay estimate. Upon conpletion of the work, the Contractor
shall provide three full sized sets of the marked prints to the Contracting
Oficer for approval. |If upon review, the as-built drawings are found to
contain errors and/or om ssions, they will be returned to the Contractor
for correction. The Contractor shall correct and return the as-built

drawi ngs to the Contracting O ficer for approval within 10 cal endar days
fromthe tine the drawings are returned to the Contractor

SD- 09 Reports
Factory Test; FIO

Certified factory test reports shall be submtted when the nanufacturer
performs routine factory tests, including tests required by standards
listed in paragraph REFERENCES. Results of factory tests performed shal
be certified by the manufacturer, or an approved testing |aboratory, and
submtted within 7 days follow ng successful conpletion of the tests. The
manuf acturer's pass-fail criteria for tests specified in paragraph FIELD
TESTI NG shal I be incl uded.

Field Testing; GA
A proposed field test plan, 20 days prior to testing the installed system
No field test shall be performed until the test plan is approved. The test
pl an shall consist of conmplete field test procedures including tests to be
performed, test equi pnent required, and tolerance limts.
Test Reports; GA
Si x copies of the informati on described belowin 8-1/2 by 11 inch binders
having a mni mum of three rings, including a separate section for each
test. Sections shall be separated by heavy plastic dividers with tabs.

a. Alist of equipnent used, with calibration certifications.

b. A copy of neasurenents taken

c. The dates of testing.

SECTI ON 16375 Page 9
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d. The equi pnment and values to be verified.

e. The condition specified for the test.

f. The test results, signed and dated.

g. A description of adjustnents nade.
Cable Installation Reports; GA.

Si x copies of the information described belowin 8-1/2 by 11 inch binders
having a mninum of three rings fromwhich material nay readily be renoved
and replaced, including a separate section for each cable pull. Sections
shal | 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 nunerically identified.

b. A list of equipnent used, with calibration certifications. The
manuf acturer and quantity of |ubricant used on pull

c. The cable manufacturer and type of cable.
d. The dates of cable pulls, time of day, and anbient tenperature.
e. The length of cable pull and cal cul ated cable pulling tensions.
f. The actual cable pulling tensions encountered during pull
SD-13 Certificates

Mat eri al s and Equi pnent; FI O

VWere materials or equi pnent are specified to conformto the standards of
the Underwriters Laboratories (UL) or to be constructed or tested, or both,
in accordance with the standards of the Anerican National Standards
Institute (ANSI), the Institute of Electrical and El ectronics Engi neers
(IEEE), or the National Electrical Manufacturers Association (NEMA), the
Contractor shall subnit proof that the items provided conformto such

requi renents. The | abel of, or listing by, UL will be acceptable as
evidence that the items conform Either a certification or a published
catal og specification data statement, to the effect that the itemis in
accordance with the referenced ANSI or |EEE standard, will be acceptable as
evidence that the itemconforns. A simlar certification or published
cat al og specification data statement to the effect that the itemis in
accordance with the referenced NEMA standard, by a conpany listed as a
menber conpany 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 froma recognized testing agency equi pped and
conpetent to performsuch services, stating that the itens have been tested
and that they conformto the requirenents listed, including nmethods of
testing of the specified agencies. Conpliance with above-named

requi renents does not relieve the Contractor fromconpliance with any other
requi renents of the specifications.

Cable Splicer Qualification; FIO
A certification that contains the names and the qualifications of people

recommended to performthe splicing and term nation of nedi umvoltage
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cabl es approved for installation under this contract. The certification
shal | indicate that any person reconmended to perform actual splicing and
term nati ons has been adequately trained in the proper techniques and have
had at |east three recent years of experience in splicing and terninating
the sane or sinmilar types of cables approved for installation. 1In
addi ti on, any person reconmmended by the Contractor nay be required to
performa practice splice and termination, in the presence of the
Contracting O ficer, before being approved as a qualified installer of
medi um vol tage cables. |If that additional requirenment is inmposed, the
Contractor shall provide short sections of the approved types of cables
along with the approved type of splice and ternmination kits, and detail ed
manufacturer's instruction for the proper splicing and termi nati on of the
approved cabl e types.

Cable Installer Qualifications; FIOQO

The Contractor shall provide at |east one onsite person in a supervisory
position with a docunentable | evel of conpetency and experience to
supervise all cable pulling operations. A resune shall be provided show ng
the cable installers' experience in the last three years, including a |ist
of references conplete with points of contact, addresses and tel ephone
nunbers.

SD- 19 OPERATI ON AND MAI NTENANCE MANUALS
El ectrical Distribution System GA

Si x copies of operation and mai ntenance manual s, within 7 cal endar days
followi ng the conpletion of tests and including assenbly, installation
operation and mai ntenance instructions, spare parts data which provides
supplier nane, current cost, catal og order nunber, and a reconmended |i st
of spare parts to be stocked. Manuals shall also include data outlining
detail ed procedures for system startup and operation, and a troubl eshooting
gui de which |ists possible operational problems and corrective action to be
taken. A brief description of all equipnent, basic operating features, and
routi ne mai ntenance requirenents shall also be included. Docunents shal

be bound in a binder narked or identified on the spine and front cover. A
tabl e of contents page shall be included and narked with pertinent contract

i nformati on and contents of the manual. Tabs shall be provided to separate
di fferent types of documents, such as catal og ordering information,
draw ngs, instructions, and spare parts data. |ndex sheets shall be

provi ded for each section of the manual when warranted by the quantity of
docunents included under separate tabs or dividers.

Three additional copies of the instructions manual shall be provided within
30 cal endar days follow ng the manual s.

.4 DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi prrent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itenms shall be
protected fromthe environnent in accordance with the manufacturer's
published instructions. Damaged itens shall be replaced. GO filled
transformers and switches shall be stored in accordance with the

manuf acturer's requirenents. Wod poles held in storage for nore than 2
weeks shall be stored in accordance with ANSI C6.1. Handling of wood poles
shall be in accordance with ANSI 5.1, except that pointed tools capable of
produci ng i ndentations nore than 1 inch in depth shall not be used. Meta
pol es shall be handl ed and stored in accordance with the manufacturer's
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i nstructions.
1.5 EXTRA MATERI ALS

One additional spare fuse or fuse elenment for each furnished fuse or fuse
el ement shall be delivered to the contracting officer when the electrica
systemis accepted. Two conplete sets of all special tools required for
mai nt enance shall be provided, conplete with a suitable tool box. Specia
tools are those that only the manufacturer provides, for special purposes
(to access conpartnents, or operate, adjust, or maintain special parts).

PART 2 PRODUCTS
2.1 STANDARD PRODUCT

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

2.2 NAMVEPLATES
2.2.1 Cener a

Each nmaj or conponent of this specification shall have the manufacturer's
nane, address, type or style, nodel or serial nunmber, and catal og nunber on
a nanepl ate securely attached to the equi prment. Naneplates shall be made
of noncorrosive nmetal. Equiprment containing liquid dielectrics shall have
the type of dielectric on the naneplate. Sectionalizer switch namepl ates
shal |l have a schematic with all switch positions shown and | abeled. As a
m ni mum nanepl ates shall be provided for transfornmers, circuit breakers,
nmeters, switches, and swi tchgear

2.2.2 Liquid-Filled Transformer Nanepl ates

Power transforners shall be provided with naneplate infornmation in
accordance with | EEE C57.12.00. Naneplates shall indicate the nunber of
gal l ons and conposition of liquid-dielectric, and shall be pernmanently
marked with a statement that the transforner dielectric to be supplied is
non- pol ychl ori nat ed bi phenyl. If transformer nameplate is not so marked,
the Contractor shall furnish manufacturer's certification for each
transformer that the dielectric is non-PCB classified, with |l ess than 50
ppm PCB content in accordance with paragraph LI QU D DI ELECTRI CS
Certifications shall be related to serial nunmbers on transfornmer

nanepl ates. Transforner dielectric exceeding the 50 ppm PCB content or
transformers without certification will be considered as PCB insul ated and
will not be accepted

2.3  CORROCSI ON PROTECTI ON
2.3.1 Al umi num Materi al s

Al um num shal | not be used.
2.3.2 Ferrous Metal Materials

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

.3.2.2 Equi pnent

Equi pnrent and conponent itens, including but not limted to transforner
stations and ferrous nmetal lum naries not hot-dip gal vanized or porcelain
enanel finished, shall be provided with corrosion-resistant finishes which
shal |l withstand 120 hours of exposure to the salt spray test specified in
ASTM B 117 wi thout | oss of paint or rel ease of adhesion of the paint prinmer
coat to the netal surface in excess of 1/16 inch fromthe 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 otherw se danaged surfaces of hot-dip

gal vani zed sheet steel or mill gal vani zed sheet steel shall be coated with
a zinc rich paint conforming to the manufacturer's standard.

.3.3 Fi ni shi ng

Painting required for surfaces not otherw se specified and finish painting
of items only prined at the factory shall be as specified in Section 09900
PAI NTI NG GENERAL.

.4  CABLES

Cabl es shall be single conductor type unless otherw se indicated.

4.1 Conduct or Materia

Under ground cabl es shall be of soft drawn copper conductor materi al

. 4.2 Medi um Vol t age Cabl es

.4.2.1 Gener al

Medi um vol t age cabl es shall conformto the requirements of NEMA WC 8 for
cables utilizing ethyl ene-propyl ene-rubber (EPR) insulation. Cables shal
be in accordance with the requirenments of NFPA 70.

.4.2.2 I nsul ation

Cabl es shall utilize ethyl ene-propyl ene-rubber (EPR) insulation. Cables
shal |l be provided with 133 percent insulation |evel.

.4.2.3 Jacket s

Cabl es shall be provided with a nonmetallic jacket. Concentric neutra
cables for direct buried applications shall have a noisture-resistant,
nonnetal lic jacket rated for direct burial

.4.2.4 Shi el di ng

Cabl es rated for above 2 kV shall have both conductor and insul ation
shi el ding for each phase.

.4.2.5 Rat i ngs

Medi um vol t age cables shall be rated for a circuit voltage of 15 kV.
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2.4.3 Low Vol t age Cabl es

Cabl es shall be rated 600 volts and shall conformto the requirenents of
NFPA 70. Cables shall utilize ethyl ene-propyl ene-rubber (EPR) insul ation
and shall conformto the requirements of NEMA WC 8.

2.4.3.1 I n Duct

Cabl es shall be single-conductor cable, Type RHW THW THW, TW USE, or
XHHW i n accordance w th NFPA 70.

2.5 CABLE JO NTS, TERM NATI ONS, AND CONNECTORS
2.5.1 Medi um Vol t age Cabl e Joints

Medi um vol t age cable joints shall conply with EEE Std 404 and | EEE Std 592.
Medi um vol t age cabl e termi nations shall conmply with IEEE Std 48. Joints
shal |l be the standard products of a manufacturer and shall be either of the

factory preforned type or of the kit type containing tapes and ot her
required parts. Joints shall have ratings not less than the ratings of the
cables on which they are installed. Splice kits may be of the

heat - shri nkabl e type for voltages up to 15 kV. Joints used in manhol es,
handhol es, vaults and pull boxes shall be certified by the manufacturer for
wat er pr oof , subnersi bl e applications.

2.5.2 Low Vol tage Cable Splices

Low vol tage cable splices and term nations shall be rated at not |ess than

600 Volts. Splices in conductors No. 10 AWG and smaller shall be made with

an insul ated, solderless, pressure type connector, conformng to the

applicable requirements of UL 486A. Splices in conductors No. 8 AWG and

| arger shall be made with noninsul ated, solderless, pressure type

connector, conformng to the applicable requirements of UL 486A and UL 486B
Splices shall then be covered with an insulation and jacket materia

equi valent to the conductor insulation and jacket. Splices bel ow grade or
in wet |ocations shall be sealed type conforming to ANSI C119.1 or shall be

wat er proofed by a sealant-filled, thick wall, heat shrinkable,

t hernosetting tubing or by pouring a thernosetting resin into a nold that

surrounds the joined conductors.

2.5.3 Term nati ons

Term nations shall be in accordance with IEEE Std 48, Cass 1 or Cass 2;
of the nol ded el astoner, wet-process porcelain, prestretched el astoner,
heat - shri nkabl e el astomer, or taped type. Acceptable elastoners are
track-resistant silicone rubber or track-resistant ethylene propyl ene
conpounds, such as ethyl ene propyl ene rubber or ethyl ene propyl ene di ene
nononer. Separabl e insul ated connectors may be used for apparatus

term nations, when such apparatus is provided with suitable bushings.

Term nations shall be of the outdoor type, except that where installed

i nsi de outdoor equi pnent housi ngs which are seal ed agai nst nor nal
infiltration of mpisture and outside air, indoor, Class 2 terminations are
acceptable. Cass 3 terminations are not acceptable. Term nations, where
required, shall be provided with nounting brackets suitable for the

i ntended installation and wi th grounding provisions for the cable
shi el ding, netallic sheath, and arnor.

2.5.3.1 Factory Preformed Type
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Mol ded el astoner, wet-process porcelain, prestretched, and heat-shrinkable
term nations shall utilize factory prefornmed conmponents to the maxi mum
extent practicable rather than tape build-up. Terminations shall have
basic i npul se levels as required for the systemvoltage |evel.

.5.3.2 Taped Term nations

Taped terninations shall use standard termination kits providing term na
connectors, field-fabricated stress cones, and rain hoods. Term nations
shall be at | east 20 inches long fromthe end of the tapered cabl e jacket
to the start of the term nal connector, or not less than the kit

manuf acturer's reconmendati ons, whichever is greater

.6 CONDUI T AND DUCTS

Duct |ines shall be concrete-encased, thin-wall type.

.6.1 Metal li c Conduit

Ri gi d gal vani zed steel conduit shall conply with UL 6 and ANSI C80. 1.
Metallic conduit fittings and outlets shall conply with UL 514A and NEMVA FB
1

.6.2 Nonnetal |i ¢ Ducts

.6.2.1 Concrete Encased Ducts

UL 651 Schedule 40 or NEMA TC 6 Type EB

.6.3 Conduit Seal i ng Conpound

Conpounds for sealing ducts and conduit shall have a putty-like consistency
wor kabl e with the hands at tenperatures as |ow as 35 degrees F, shal

neither slunmp at a tenperature of 300 degrees F, nor harden nmaterially when
exposed to the air. Conpounds shall adhere to clean surfaces of fiber or
plastic ducts; netallic conduits or conduit coatings; concrete, masonry, or
| ead; any cabl e sheaths, jackets, covers, or insulation materials; and the
conmmon netals. Conpounds shall forma seal without dissolving, noticeably
changi ng characteristics, or removing any of the ingredients. Conmpounds
shal |l have no injurious effect upon the hands of worknmen or upon materials.

T MANHOLES AND HANDHCLES

Manhol es and handhol es shall be as indicated. Strength of nmanhol es and
handhol es and their franes and covers shall conformto the requirenments of
| EEE C2. Precast-concrete manhol es shall have the required strength

est abl i shed by ASTM C 478. Frames and covers shall be made of gray cast
iron and a nmachine-finished seat shall be provided to ensure a nmatching
joint between frame and cover. Cast iron shall comply with ASTM A 48,
Class 30B, mininmum Handholes for |ow voltage cables installed in parking
lots, sidewal ks, and turfed areas shall be fabricated froman aggregate
consi sting of sand and with continuous woven gl ass strands having an
overal |l conpressive strength of at |east 10,000 psi and a flexural strength
of at least 5,000 psi. Handhole covers in sidewal ks, and turfed areas
shall be of the same material as the box. Concrete pull boxes shall consi st
of precast reinforced concrete boxes, extensions, bases, and covers.

8 TRANSFORMERS
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Transformers, substations, and swi tchgear shall be of the outdoor type
havi ng the ratings and arrangenments indicated. Mediumvoltage ratings of
cable term nations shall be 15 kV between phases for 133 percent insul ation
l evel .

.8.1 Pad- Mount ed Transformers

Pad- mount ed transforners shall conply with ANSI C57.12.26 and shall be of
the radial type. Pad-nounted transforner stations shall be assenbl ed and
coordi nated by one manufacturer and each transfornmer station shall be

shi pped as a conplete unit so that field installation requirenents are
l[imted to nmounting each unit on a concrete pad and connecting it to
primary and secondary lines. Stainless steel pins and hinges shall be
provided. Barriers shall be provided between high- and | ow voltage
conpartnents. High-voltage conpartment doors shall be interlocked with

| owvol tage conpartment doors to prevent access to any high-voltage section
unl ess its associated | owvoltage section door has first been opened.
Conpartnents shall be sized to neet the specific dinensional requirenents
of ANSI C57.12.26. Pentahead | ocking bolts shall be provided wth

provi sions for a padl ock

.8.1.1 Hi gh- Vol t age Conpartnents

The hi gh-vol tage conpartnent shall be dead-front construction. Primary
swi tching and protective devices shall include | oadbreak switching,

oi |l -imrersed, current-limting, bayonet-type fuses, nmedi umvoltage

separ abl e | oadbreak connectors, universal bushing wells and inserts or

i ntegral one piece bushings and surge arresters. Fuses shall conmply with
t he requirenents of paragraph PROTECTI VE DEVI CES. The switch shall be
nounted inside transforner tank with switch operating handle located in
hi gh-vol t age conpartnent and equi pped with nmetal |oop for hook stick
operation. Fuses shall be interlocked with switches so that fuses can be
renoved only when the associated switch is in the "OPEN' position

Adj acent to medi um vol tage cabl e connections, a nanepl ate or equival ent
stencilled inscription shall be provided inscribed "DO NOT OPEN CABLE
CONNECTORS UNLESS SWTCH IS OPEN." Surge arresters shall be fully

i nsul ated and configured to terninate on the same bushing as the primary
cabl e by neans of a | oadbreak, feed-through bushing insert.

.8.1.2 Load- Break Swi tch

Radi al -feed oil-imersed type rated at 15 kV BIL, with a continuous current
rati ng and | oad-break rating of 200 anpere, and a nmamke-and-latch rating of
10,000 rns anperes symmetrical. Locate the switch handle in the

hi gh- vol t age conpart nent.
.8.1.3 Transformer Tank Secti ons

Transformers shall conmply with | EEE C57.12. 00, ANSI C57.12.21, and ANS|
C57.12.26 and shall be of the mneral oil-insulated type. Transforners
shal |l be suitable for outdoor use and shall have 2 separate wi ndi ngs per
phase. Standard NEMA primary taps shall be provided. Were primry taps
are not specified, 4, 2-1/2 percent rated kVA hi gh-voltage taps shall be
provi ded bel ow rated, primary voltage. Operating handles for prinmary tap
changers for de-energi zed operation shall be |ocated wi thin high-voltage
conpartnents, externally to transformer tanks. Adjacent to the tap changer
operating handl e, a naneplate or equivalent stenciled inscription shall be
provi ded and inscribed "DO NOT OPERATE UNDER LQAD." Transforner ratings at
60 Hz shall be as foll ows:
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Three-phase capacCity ....... .. e e e 112.5 kVA
L MpEdaANCE . . . 2 %
Tenperature RiSe .. ... 65 degrees C
High-voltage winding ............. . . i, 12,470 volts.
Hi gh-voltage winding connections .......... ... .. ... del t a.
Lowvoltage wWinding .......... . 208/ 120 vol ts.
Lowvoltage winding connections ........... ...y wye

.8.1.4 Low Vol t age Cabl e Conpartnents

Neutrals shall be provided with fully-insul ated bushings. Canp type cable
term nations, suitable for copper conductors entering from bel ow, shall be
provi ded as necessary.

.8.1.5 Accessori es

Hi gh-vol tage warni ng signs shall be pernmanently attached to each side of
transformer stations. Voltage warning signs shall conply with | EEE C2.
Copper-faced steel or stainless steel ground connection pads shall be
provided in both the high- and | ow vol tage compartnents.

I nsul at ed- bushi ng-type parking stands shall be provi ded adjacent to each
separ abl e | oad-break el bow to provide for cable isolation during
sectionalizing operations.

.8.2 Pad- Mount ed Sectionalizers

Pad- mount ed, sectionalizing switches shall conformto the requirenents of
| EEE C37.63. The switchgear shall be configured with one incom ng
conpartnent for radial-feed equi pped with air-insulated, |oad-interrupter
swi tches, as indicated. The outgoing conpartnents shall be provided with
non-recl osi ng sectionalizers.

.8.2.1 Rat i ngs

Rati ngs at 60 Hz shall be:

Nom nal voltage (KV) . ... e e e e 12. 47
Rated maxi mum voltage (KV) ... .. 15.
Rated continuous current (A) ... e 200.
Three-second short-time current-carrying capacity (kA ................ 20
BIL (KV) oottt et e e e e 95.

.8.2.2 Encl osur es

Swi t chgear encl osures shall be of freestanding sel f-supporting construction
provided with separate incom ng and outgoi ng conpartnents configured for
bottom cable entry. Enclosures shall be of deadfront construction

provided with a hinged door for access to each conpartnent, and conformto
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the requirenents of ANSI C57.12.28, ANSI C37.72, and | EEE C37. 20. 3,
Category A.
.9 PROTECTI VE DEVI CES
.9.1 Fuses, Medium Vol tage, Including Current-Limting
.9.1.1 Construction

Units shall be suitable for outdoor use. Fuses shall have integra
bl own-fuse indicators. Al ratings shall be clearly visible.

.9.1.2 Rat i ngs

Current-limting power fuses shall have ratings in accordance w th ANSI
C37.46 and as foll ows:

Nomi nal voltage ....... .. 12. 47kv.
Rated maxi mum vol tage . ....... . e e 15kv .
Maxi mum synmetrical interrupting capacity ........ ... ... .. ... .. ... 15, 000A.
Rated CONtinNUOUS CUITent . ... ... e e 20A.
2 95kv

.9.1.3 E-Rated, Current-Limting Power Fuses
E-rated, current-limting, power fuses shall conformto ANSI C37.46.
.10 SURGE ARRESTERS

Surge arresters shall conply with NEMA LA 1, |EEE C62.1, |EEE C62.2, and
| EEE C62.11 and shall be provided where indicated. Arresters shall be
di stribution class, rated as shown. Arresters shall be equipped wth
nounting brackets suitable for the indicated installations. Arresters
shall be of the netal -oxide varistor

.11 GROUNDI NG AND BONDI NG
11,1 Driven G ound Rods

Ground rods shall be copper-clad steel conforming to UL 467 not |ess than
3/4 inch in dianeter by 10 feet in Ilength. Sectional type rods may be
used.

.11.2 Groundi ng Conductors

Groundi ng conductors shall be bare, except where installed in conduit wth
associ at ed phase conductors. Insulated conductors shall be of the sane
mat eri al as phase conductors and green col or-coded, except that conductors
shall be rated no nore than 600 volts. Bare conductors shall be ASTM B 8
soft-drawn unl ess otherw se indicated. Al um numis not acceptable.

.12  CONCRETE AND RElI NFORCEMENT
Concrete work shall have m ni mum 3000 psi conpressive strength and conform

to the requirenents of Section 03300 CAST-IN PLACE STRUCTURAL CONCRETE.

SECTI ON 16375 Page 18
( Am 0003)



PADS

Concrete reinforcing shall be as specified in Section 03200 CONCRETE
REI NFORCEMENT.

.13 PADLOCKS
Padl ocks shall conformto ASTM F 883, Type EPC, size 2.
.14  CABLE FI REPROOFI NG SYSTEMS

Cabl e fireproofing systems shall be listed in FM P7825 as a fire-protective
coating or tape approved for grouped electrical conductors and shall be
suitable for application on the type of nedi umvoltage cabl es 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 danage
cabl e jackets or insulation. Asbestos materials are not acceptable.

.14.1 Fi reproof Coating

Cabl e fireproofing coatings shall be conmpounded of water-based

t her nopl astic resins, flame-retardant chenicals, and inorganic
nonconbusti bl e 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 m | m nimm
after curing.

.14.2 Fi reproofing Tape

Fireproofing tape shall be at least 2 inches wide and shall be a flexible,
conformabl e, polyneric, elastoner tape designed specifically for
fireproofing cables.

.14.3 Pl astic Tape

Preapplication plastic tape shall be pressure sensitive, 10 nmil| thick
conformng to UL 510.

.15 LI QUI D DI ELECTRI CS

Liquid dielectrics for transforners, capacitors, reclosers, and other
liquid-filled electrical equipment shall be non-polychl orinated bi phenyl
(PCB) mineral-oil or less-flammable |liquid as specified. Nonflamable
fluids shall not be used. Tetrachl oroethylene (perchloroethylene) and 1

2, 4 trichlorobenzene fluids shall not be used. Liquid dielectrics in
retrofitted equi pment shall be certified by the manufacturer as having | ess
than 50 parts per mllion (ppm PCB content. 1In lieu of the manufacturer's
certification, the Contractor may submit a test sanple of the dielectric in
accordance with ASTM D 923 and have tests perforned per ASTM D 4059 at a
testing facility approved by the Contracting Oficer. Equipnment with test
results indicating PCB | evel exceeding 50 ppm shall be repl aced.

.16 FACTORY TESTS

Factory tests shall be performed, as follows, in accordance with the
applicabl e publications and with other requirenents of these
specifications. The Contracting Oficer shall be notified at |east 10 days
before the equi pment is ready for testing. The Contracting Oficer
reserves the right to witness the tests.

a. Transformers: Manufacturer's standard tests in accordance wth
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| EEE C57.12. 00.

b. Factory Preforned Term nations: Wt withstand voltage tests in
accordance with |EEE Std 48 for the next higher BIL |evel.

c. CQutdoor Switchgear: Manufacturer's standard tests in accordance
with | EEE C37.20.1, |EEE C37.20.2, and | EEE C37.20.3

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Equi pnrent and devices shall be installed and energi zed in accordance with
the manufacturer's published instructions. Steel conduits installed
underground shall be installed and protected fromcorrosion in conformance
with the requirenents of Section 16415 ELECTRI CAL WORK, | NTERI OR  Except
as covered herein, excavation, trenching, and backfilling shall conformto
the requirenents of Section 02222 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG
FOR UTI LI TIES SYSTEMS. Concrete work shall have m ni nrum 3000 ps
conpressive strength and conformto the requirenents of Section 03300
CAST- | N- PLACE STRUCTURAL CONCRETE.

1.1 Conf ormance to Codes

The installation shall conply with the requirenments and recomendati ons of
NFPA 70 and | EEE C2 as applicable.

1.2 Verification of D nensions

The Contractor shall become famliar with details of the work, shall verify
di nensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perform ng any work.

.2 CABLE | NSTALLATI ON

The Contractor shall obtain fromthe nmanufacturer an installation manual or
set of instructions which addresses such aspects as cable construction

i nsul ation type, cable dianeter, bending radius, cable tenperature,

[ ubricants, coefficient of friction, conduit cleaning, storage procedures,
noi sture seals, testing for and purging noisture, etc. The Contractor
shall then performpulling cal cul ations and prepare a pulling plan which
shall be submtted along with the manufacturers instructions in accordance
with SUBM TTALS.

2.1 Cable Installation Plan and Procedure

Cable shall be installed strictly in accordance with the cable

manuf acturer's recommendations. Each circuit shall be identified by neans
of a fiber, laminated plastic, or non-ferrous netal tags, or approved
equal , in each nanhol e, handhol e, junction box, and each term nal. Each
tag shall contain the follow ng information; cable type, conductor size,
circuit number, circuit voltage, cable destination and phase identification

.2.1.1 Cabl e I nspection

The cabl e reel shall be inspected for correct storage positions, signs of
physi cal damage, and broken end seals. |f end seal is broken, noisture
shal |l be renoved fromcable in accordance with the cabl e manufacturer's
recomendat i ons.
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3.2.1.2 Duct C eani ng

Duct shall be cleaned with an assenbly that consists of a flexible nandre
(manuf acturers standard product in |lengths reconmended for the specific
size and type of duct) that is 1/4 inch |less than inside dianeter of duct,
2 wire brushes, and a rag. The cleaning assenbly shall be pulled through
conduit a mininumof 2 times or until less than a volume of 8 cubic inches
of debris is expelled fromthe duct.

3.2.1.3 Duct Lubrication

The cabl e lubricant shall be conpatible with the cable jacket for cable
that is being installed. Application of |ubricant shall be in accordance
with lubricant manufacturer's recomrendati ons.

3.2.1. 4 Cabl e Installation

The Contractor shall provide a cable feeding truck and a cable pulling

wi nch as required. The Contractor shall provide a pulling grip or pulling
eye in accordance with cable manufacturer's recomendati ons. The pulling
grip or pulling eye apparatus shall be attached to pol ypropyl ene or manill a
rope followed by lubricant front end packs and then by power cables. A
dynanoneter shall be used to nonitor pulling tension. Pulling tension

shal | not exceed cable manufacturer's reconmendati ons. 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 |east 24 hours before installation

3.2.1.5 Cabl e Installation Plan
The Contractor shall submit a cable installation plan for all cable pulls
in accordance with the detail draw ngs portion of paragraph SUBM TTALS.

Cable installation plan shall include:

a. Site layout drawing with cable pulls identified in nunmeric order
of expected pulling sequence and direction of cable pull

b. List of cable installation equipnent.
c. Lubricant manufacturer's application instructions.

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

e. Cable pulling tension calculations of all cable pulls.
f. Cable percentage conduit fill.
g. Cable sidewall thrust pressure.

h. Cable m ni mum bend radi us and ni ni mum di anmeter of pulling wheels
used.

i. Cable jamratio.

j . Maximum al | owabl e pulling tension on each different type and size
of conductor.
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k. Maxi mum al | owabl e pulling tension on pulling device.
2.2 Duct Line

Cabl es shall be installed in duct |lines where indicated. Cable splices in
| owvol tage cabl es shall be made in manhol es and handhol es only, except as
otherwi se noted. Cable joints in nmediumvoltage cables shall be nade in
manhol es only. Neutral and grounding conductors shall be installed in the
same duct with their associ ated phase conductors.

.2.3 El ectri c Manhol es

Cabl es shall be routed around the interior walls and securely supported
fromwalls on cables racks. Cable routing shall mnimze cable crossover,
provi de access space for maintenance and installation of additional cables,
and maintain cable separation in accordance with | EEE C2.

.3 CABLE JO NTS

Medi um vol t age cable joints shall be nmade by qualified cable splicers only.
Qualifications of cable splicers shall be submitted in accordance with

par agraph SUBM TTALS. Shields shall be applied as required to continue the
shi el di ng system t hrough each entire cable joint. Shields may be
integrally nolded parts of prefornmed joints. Shields shall be grounded at
each joint or in accordance with nanufacturer's reconmended practi ce.

Cable joints shall provide insulation and jacket equivalent to that of the
associ ated cable. Arnored cable joints shall be enclosed in
conpound-filled, cast-iron or alloy, splice boxes equipped with stuffing
boxes and armor clanmps of a suitable type and size for the cable being
instal | ed.

.4 FI REPROCFI NG

Each nedi um vol tage cabl e and conductor in manhol es shall be fire-proofed
for their entire length within the nanhole. \Where cables and conductors
have been |ubricated to enhance pulling into ducts, the lubricant shall be
renoved from cabl es and conductors exposed in the manhol e before
fireproofing.

4.1 Tape Met hod

Bef ore application of fireproofing tape, plastic tape wapping shall be
appl i ed over exposed netallic itens such as the cable ground wire, netallic
outer covering, or arnor to mnimze the possibility of corrosion fromthe
fireproofing materials and noisture. Before applying fireproofing tape,
irregularities of cables, such as at cable joints, shall be evened out wth
i nsulation putty. A flexible conformable polymeric el astoner fireproof
tape shall be wrapped tightly around each cable spirally in 1/2 | apped
wrapping or in 2 butt-jointed wappings with the second w appi ng covering
the joints of the first.

4.2 Sprayabl e Met hod

Manhol es shall be power ventilated until coatings are dry and dewatered and
the coatings are cured. Ventilation requirenents shall be in accordance
with the manufacturer's instruction, but not |ess than 10 air changes per
hour shall be provided. Cable coatings shall be applied by spray, brush,
or glove to a wet filmthickness that reduces to the dry filmthickness
approved for fireproofing by FM P7825. Application nmethods and necessary
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safety precautions shall be in accordance with the nanufacturers
instructions. After application, cable coatings shall be dry to the touch
in1lto 2 hours and fully cured in 48 hours, except where the nanufacturer
has stated that because of unusual humidity or tenperature, |onger periods
may be necessary.

.5 DUCT LI NES
.5.1 Requi renent s

Nunbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninumslope of 4 inches per 100 feet. Depending on the contour of
the finished grade, the high-point nay be at a terminal, a manhole, a
handhol e, or between manhol es or handhol es. Short-radi us manufactured

90- degree duct bends may be used only for pole or equiprment risers, unless
specifically indicated as acceptable. The nini mum manufactured bend radi us
shall be 18 inches for ducts of less than 3 inch dianmeter, and 36 inches
for ducts 3 inches or greater in dianeter. Qherw se, |ong sweep bends
having a mni numradi us of 25 feet shall be used for a change of direction
of nmore than 5 degrees, either horizontally or vertically. Both curved and
strai ght sections may be used to formlong sweep bends, but the maxi mum
curve used shall be 30 degrees and manufactured bends shall be used. Ducts
shal |l be provided with end bells whenever duct lines ternminate in nanhol es
or handhol es.

.5.2 Tr eat nent

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 nanufacturer
shal | 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 |aid.
Pl astic ducts shall be stored on a flat surface and protected fromthe
direct rays of the sun

.5.3 Concr et e Encasenent

Ducts requiring concrete encasenents shall conmply with NFPA 70, except that
el ectrical duct bank configurations for ducts 6 inches in dianeter shall be
determ ned by cal cul ati on and as shown on the drawi ngs. The separation

bet ween adj acent electric power and comunication ducts shall conformto

| EEE C2. Duct |ine encasenents shall be nonolithic construction. Were a
connection is made to a previously poured encasenent, the new encasenent
shall be well bonded or dowel ed to the existing encasenent. The Contractor
shal | subnit proposed bondi ng nethod for approval in accordance with the
detail drawi ng portion of paragraph SUBM TTALS. At any point, except
railroad and airfield crossings, tops of concrete encasenents shall be not

| ess than the cover requirenents listed in NFPA 70. At railroad and
airfield crossings, duct lines shall be encased with concrete and
reinforced as indicated to withstand specified surface | oadings. Tops of
concrete encasenents shall be not |less than 5 feet below tops of rails or
airfield paving unless otherw se indicated. Were ducts are jacked under
exi sting pavenent, 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 airfield pavenments greater than 50 feet in
length, the predrilling method or the jack-and-sleeve nethod will be used.

SECTI ON 16375 Page 23
( Am 0003)



PADS

Separators or spacing bl ocks shall be nade of steel, concrete, plastic, or
a conbination of these materials placed not farther apart than 4 feet on
centers. Ducts shall be securely anchored to prevent novenment during the
pl acenent of concrete and joints shall be staggered at |east 6 inches
vertically.

.5.4 Installati on of Couplings

Joints in each type of duct shall be made up in accordance with the
manuf acturer's recommendati ons for the particular type of duct and coupling
sel ected and as approved.

.5.4.1 Pl asti c 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.

.5.5 Duct Line Markers

Duct |ine markers shall be provided at the ends of |long duct |ine stubouts
or for other ducts whose |ocations are indeterm nate because of duct
curvature or termnations at conpletely bel owgrade structures. In
addition to narkers, a 5 mlbrightly colored plastic tape, not less than 3
inches in width and suitably inscribed at not nore than 10 feet on centers
with a continuous netallic backing and a corrosion-resistant 1 nmil metallic
foil core to permt easy |location of the duct line, shall be placed

approxi mately 12 inches bel ow finished grade |evels of such |ines.

.6 MANHOLES AND HANDHOLES
.6.1 Cener a

Manhol es shall be constructed approxi mately where shown. The exact

| ocati on of each manhol e shall be determned after careful consideration
has been given to the location of other utilities, grading, and paving.
The | ocation of each manhol e shall be approved by the Contracting Oficer
bef ore construction of the manhole is started. Manholes shall be the type
noted on the drawi ngs and shall be constructed in accordance with the
applicable details as indicated. Top, walls, and bottom shall consist of
reinforced concrete. Walls and bottom shall be of nmonolithic concrete
construction. The Contractor may at his option utilize nonolithically
constructed precast-concrete nmanhol es having the required strength and

i nsi de di mensions as required by the drawi ngs or specifications. |n paved
areas, frames and covers for manhol e and handhol e entrances i n vehicul ar
traffic areas shall be flush with the finished surface of the paving. In

unpaved areas, the top of nanhol e covers shall be approxinmately 1/2 inch
above the finished grade. Where existing grades that are higher than
finished grades are encountered, concrete assenblies designed for the
purpose shall be installed to elevate tenmporarily the manhol e cover to
existing grade level. Al duct lines entering manhol es nust be installed
on compact soil or otherw se supported when entering a manhole to prevent
shear stress on the duct at the point of entrance to the nmanhol e. Duct
lines entering cast-in-place concrete manhol es shall be cast in-place with
the manhole. Duct |ines entering precast concrete nanhol es through a
precast knockout penetration shall be grouted tight with a portland cenent
nortar. PVC duct |ines entering precast nmanhol es through a PVC endbel
shal |l be solvent welded to the endbell. A cast netal grille-type sunp
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frame and cover shall be installed over the manhole sunp. A cable-pulling
iron shall be installed in the wall opposite each duct |ine entrance.

3.6.2 El ectri c Manhol es

Cabl es shall be securely supported fromwalls by hot-dip gal vani zed cabl e
racks with a plastic coating over the gal vani zing and equi pped with

adj ust abl e hooks and i nsul ators. The nunber of cable racks indicated shal
be installed in each manhol e and not |ess than 2 spare hooks shall be
installed on each cable rack. Insulators shall be made of high-gl azed
porcelain. Insulators will not be required on spare hooks.

3.6.3 Handhol es

Handhol es shall be | ocated approxi mately as shown. Handhol es shall be of
the type noted on the drawi ngs and shall be constructed in accordance with
the details shown.

3.6.4 Ground Rods

A ground rod shall be installed at the nanhol es and handhol es. G ound rods
shall be driven into the earth before the manhole fl oor is poured so that
approximately 4 inches of the ground rod will extend above the nmanhol e
floor. \When precast concrete manholes are used, the top of the ground rod
may be bel ow t he manhol e floor and a No. 1/0 AWG ground conductor brought
into the manhol e through a waterti ght sleeve in the nanhol e wall

3.7 PAD- MOUNTED EQUI PMENT | NSTALLATI ON

Pad- mount ed equi pent, shall be installed on concrete pads in accordance
with the manufacturer's published, standard installation draw ngs and
procedures, except that they shall be nodified to neet the requirenents of
this docunent. Units shall be installed so that they do not damage

equi prent 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.

3.7.1 Concr et e Pads
3.7.1.1 Constructi on

Concrete pads for pad-nmounted el ectrical equipnent shall be
pour ed-i n-pl ace. Pads shall be constructed as indicated, except that exact
pad di nensions and nounting details are equi pnment specific and are the
responsibility of the Contractor. Tops of concrete pads shall be |evel and
shall project 4 inches above finished paving or grade and sl oped to drain.
Edges of concrete pads shall have 3/4 inch chanfer. Conduits for
primary, secondary, and groundi ng conductors shall be set in place prior to
pl acenent of concrete pads. Were grounding el ectrode conductors are
installed through concrete pads, PVC conduit sl eeves shall be installed
t hrough the concrete to provi de physical protection. To facilitate cable
installation and term nation, the concrete pad shall be provided with a
rectangul ar hole below the primary and secondary conpartments, sized in
accordance with the nanufacturer's recommended di nensions. Upon conpl etion
of equi pnent installation the rectangular hole shall be filled with masonry
grout.

3.7.1.2 Concrete and Rei nforcement
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Concrete work shall have m ni rum 3000 psi conpressive strength
.7.1.3 Seal i ng

VWhen the installation is conplete, the Contractor shall seal all conduit
and other entries into the equi pment enclosure with an approved sealing
conpound. Seals shall be of sufficient strength and durability to protect
all energized live parts of the equi pnent fromrodents, insects, or other
foreign matter.

.7.2 Padl ocks

Padl ocks shall be provided for pad-nounted equi pnent. Padl ocks shall be
keyed al i ke. Padlocks shall conply with ASTM F 883, Type EPC, Size 2.

. 8 CONNECTI ONS TO BUI LDI NGS

Cabl es shall be extended into the various buildings as indicated, and shal
be connected to the first applicable termnation point in each building.
Interfacing with building interior conduit systens shall be at conduit
stubouts termnating 5 feet outside of a building and 2 feet bel ow
finished grade After installation of cables, conduits shall be sealed
wi t h caul ki ng conpound to prevent entrance of noisture or gases into

bui | di ngs.

.9 GROUNDI NG

A ground configuration shall be installed at pad-nmunted equi prent as
shown. Equi prent frames of netal -encl osed equi pnent, and ot her
noncurrent-carrying netal parts, such as cable shields, cable sheaths and
arnor, and nmetallic conduit shall be grounded. At |east 2 connections
shal |l be provided froma transfornmer, a sw tchgear ground bus, to the
ground. Metallic frames and covers of handhol es and pull boxes shall be
grounded by use of a braided, copper ground strap with equival ent anpacity
of No. 6 AWG

.9.1 Groundi ng El ectrodes

Groundi ng el ectrodes shall be installed as shown on the drawi ngs and as
fol | ows:

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

b. Additional electrodes - Wen the required ground resistance i s not
nmet, additional electrodes shall be provided interconnected wth
groundi ng conductors to achi eve the specified ground resistance.
The additional electrodes will be 10 feet rods spaced a m ni mum of

12 feet apart, driven perpendicular to grade. |If the resultant
resi stance exceeds 25 ohms neasured not |ess than 48 hours after
rainfall, the Contracting O ficer shall be notified inmrediately.

.9.2 Groundi ng and Bondi ng Connecti ons
Connecti ons above grade shall be nade by the fusion-welding process or with

bol ted sol derl ess connectors, in conpliance with UL 467, and those bel ow
grade shall be made by a fusion-wel ding process.
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9.3 Groundi ng and Bondi ng Conductors

Groundi ng and bondi ng conductors include conductors used to bond
transformer encl osures and equi pnent franes to the grounding el ectrode
system Groundi ng and bondi ng conductors shall be sized as shown, and

| ocated to provide nmaxi mum physical protection. Bends greater than 45
degrees in ground conductors are not permtted. Routing of ground
conductors through concrete shall be avoided. Wen 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
install ation.

.9.4 Surge Arrester G ounding

Surge arresters and neutrals shall be bonded directly to the transforner
encl osure and then to the grounding el ectrode systemwi th a bare copper
conductor, sized as shown. Lead |engths shall be kept as short as
practicable with no kinks or sharp bends.

.9.5 Manhol e or Handhol e G oundi ng

Ground rods installed in manhol es or handhol es shall be connected to cable
racks, cable-pulling irons, the cable shielding, netallic sheath, and arnor
at each cable joint or splice by neans of a No. 4 AWG brai ded tinned copper
wire. Connections to netallic cable sheaths shall be by nmeans of tinned
term nals soldered to ground wires and to cable sheaths. Care shall be
taken in soldering not to damage netallic cable sheaths or shields. G ound
rods shall be protected with a double wappi ng of pressure-sensitive
plastic tape for a distance of 2 inches above and 6 inches bel ow concrete
penetrations. G ounding el ectrode conductors shall be neatly and firmy
attached to nanhol e or handhole walls and the ambunt of exposed bare wire
shall be held to a m ni mum

.10 FI ELD TESTI NG

.10.1 Cener a

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting O ficer 7 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspections recomended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perfornmed,
personnel involved, devices tested, serial nunmber and name of test

equi prent, and test results. Field test reports shall be signed and dated
by the Contractor.

.10.2 Saf ety

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 equi prent which
are damaged due to inproper test procedures or handling.

.10.3 G ound- Resi stance Tests

The resistance of each groundi ng el ectrode system shall be neasured using
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the fall-of-potential nethod defined in IEEE Std 81. Ground resistance
neasurenents shall be made before the electrical distribution systemis
energi zed and shall be made in normally dry conditions not |ess than 48
hours after the last rainfall. Resistance measurements of separate
groundi ng el ectrode systens shall be nmade before the systens are bonded

t oget her bel ow grade. The conbi ned resi stance of separate systens may be
used to neet the required resistance, but the specified nunber of

el ectrodes must still be provided.

Single rod el ectrode - 25 ohns.
.10.4 Medi um Vol t age Cabl e Test

After installation and before the operating test or connection to an

exi sting system the mediumvoltage cable systemshall be given a high
potential test. Direct-current voltage shall be applied on each phase
conductor of the system by connecting conductors as one term nal and
connecting grounds or netallic shieldings or sheaths of the cable as the
other termnal for each test. Prior to making the test, the cables shal
be isol ated by opening applicable protective devices and di sconnecti ng
equi prent. The test shall be conducted with all splices, connectors, and
term nations in place. The nmethod, voltage, length of time, and other
characteristics of the test for initial installation shall be in accordance
with NEMA WC 7 or NEMA WC 8 for the particular type of cable installed
except that 28 kV and 35 kV insulation test voltages shall be in accordance
with either AEIC CS5 or AEIC CS6 as applicable, and shall not exceed the
recommendati ons of |EEE Std 404 for cable joints and | EEE Std 48 for cable
term nations unless the cable and accessory manufacturers indicate higher
vol tages are acceptable for testing. Should any cable fail due to a
weakness of conductor insulation or due to defects or injuries incidenta
to the installation or because of inproper installation of cable, cable
joints, term nations, or other connections, the Contractor shall nake
necessary repairs or replace cables as directed. Repaired or repl aced
cabl es shall be retested.

.10.5 Low Vol t age Cabl e Test

Low vol tage cable, conplete with splices, shall be tested for insulation
resi stance after the cables are installed, in their final configuration
ready for connection to the equiprment, and prior to energization. The test
vol tage shall be 500 volts dc, applied for one m nute between each
conductor and ground and between all possible conmbi nations conductors in
the sane trench, duct, or cable, with all other conductors in the same
trench, duct, or conduit. The mininumvalue of insulation shall be:

R in negohns = (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 eli m nated.

.10.6 Liquid-Filled Transformer Tests

The following field tests shall be perfornmed on all liquid-filled
transformers. Pass-fail criteria shall be in accordance with transforner
manuf acturer's specifications.

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

c. Correct phase sequence.

d. Correct operation of tap changer
3.10.7 Pre- Energi zati on Services

Calibration, testing, adjustnent, and placing into service of the
installation shall be acconplished by a manufacturer's product field
servi ce engi neer or independent testing conpany with a m ni mumof 2 years
of current product experience. The follow ng services shall be perforned
on the equi pnent |isted below. These services shall be perforned
subsequent to testing but prior to the initial energization. The equipnent
shall be inspected to ensure that installation is in conpliance with the
recommendat i ons of the nmanufacturer and as shown on the detail draw ngs.
Term nations of conductors at nmjor equi prent shall be inspected to ensure
t he adequacy of connections. Bare and insul ated conductors between such
term nations shall be inspected to detect possible danage during
installation. |If factory tests were not perforned on conpl eted assenbli es,
tests shall be performed after the installation of conpleted assenblies.
Conponents shall be inspected for damage caused during installation or

shi pnent to ensure packagi ng materials have been renpved. Conponents
capabl e of being both manually and electrically operated shall be operated
manual |y prior to the first electrical operation. Conponents capabl e of
being calibrated, adjusted, and tested shall be calibrated, adjusted, and
tested in accordance with the instructions of the equi pment manufacturer
Itenms for which such services shall be provided, but are not linted to,
are the foll ow ng:

a. Pad-nounted transforners
b. Metal -encl osed switchgear
3.10.8 Qperating Tests

After the installation is conmpleted, and at such tines as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval . The equi pnent shall be denpbnstrated to operate in accordance
with the requirenents herein. An operating test report shall be submtted
i n accordance with paragraph SUBM TTALS.

3.11 MANUFACTURER S FI ELD SERVI CE
3.11.1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consi st
of a total of 8 hours of nornal working tinme and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, and servicing the equipnent, as well as all nmjor

el ements of the operation and nai ntenance manuals. Additionally, the
course instructions shall denobnstrate all routine nmintenance operations.
A VHS format video tape of the entire training session shall be submtted.

3.11.2 Installati on Engi neer

After delivery of the equi prment, the Contractor shall furnish one or nore
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field engineers, regularly enployed by the equi pnent manufacturer to
supervise the installation of the equipnent, assist in the perfornmance of
the onsite tests, initial operation, and instruct personnel as to the
operational and mai ntenance features of the equi prment.

.12 ACCEPTANCE

Fi nal acceptance of the facility will not be given until the Contractor has
successfully conmpleted all tests and after all defects in installation,

mat eri al or operation have been corrected.

-- End of Section --
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SECTI ON 16526

HELI PORT LI GHATI NG

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANSI C119.1 (1986) Seal ed | nsul ated Under ground
Connector Systens Rated 600 Volts

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

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coatings
on lron and Steel Products

ASTM A 153 (1996) Zinc Coating (Hot Dip) on Iron and
St eel Hardware

ASTM A 780 (1993a) Repair of Damaged and Uncoated
areas of Hot-Di pped Gal vani zed Coati ngs

ASTM B 117 (1995) Operating Salt Spray (Fog) Apparatus

ASTM D 709 (1992) Lami nated Thernosetting Materials

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci mens Subj ected to Corrosive
Envi ronment s

FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825a (1997) Approval Guide Fire Protection
FM P7825b (1997) Approval Guide Electrical Equiprent

FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

FAA AC 150/ 5345-7 (Rev D, Change 1) L-824 Underground
El ectrical Cable for Airport Lighting
Crcuits

FAA AC 150/ 5345- 26 (Rev B; Changes 1 & 2) L-823 Plug and

Recept acl e, Cabl e Connectors
FAA AC 150/ 5345-42 (Rev C, Change 1) Airport Light Bases,

Transf ormer Houses, Junction Boxes and
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Accessori es

FAA AC 150/ 5370- 10 (Rev A; Change 1 thru 6) Standards for
Speci fying Construction of Airports

FAA C- 6046 (1978) Frangi ble Coupling Type | and Type
1A, Details

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA RN 1 (1989) Pol yvinyl-Chloride (PVC) Externally
Coat ed Gal vani zed Rigid Steel Conduit and
I nternedi ate Metal Conduit

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

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1996; Errata) National Electrical Code
STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 20 (1991) Zinc-Rich Priners (Type | -
"I norgani c" and Type Il - "Organic")

UNDERWRI TERS LABORATORI ES (UL)

UL El ecconst Dir (1997) Electrical Construction Equi pnent
Directory

uL 1 (1993; Rev thru Jan 1995) Flexible Metal
Condui t

UL 6 (1997) Rigid Metal Conduit

UL 360 (1996; Rev Mar 1997) Liquid-Tight Flexible

St eel Conduit

UL 486A (1991; Rev Qct 1991) Wre Connectors and
Sol dering Lugs for Use wi th Copper
Conduct or s

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

UL 510 (1994) Insul ating Tape

UL 514A (1996) Metallic Qutlet Boxes

UL 797 (1993; Rev Mar 1997) Electrical Metallic
Tubi ng

UL 854 (1996; Rev May 1996) Service-Entrance
Cabl es
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UL 1242 (1996) Internediate Metal Conduit
.2  GENERAL REQUI REMENTS

Itens of the same classification shall be identical including equipnrent,
assenblies, parts, and conponents.

2.1 Code Conpli ance

The installation shall conply with the requirenents and recomendati ons of
NFPA 70 and | EEE C2 and | ocal codes where required.

.2.2 St andard Product

Mat erial and equi pnent shall be a standard product of a manufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.

. 2.3 Prevention of Corrosion

.2.3.1 Metallic Materials

Metallic materials shall be protected agai nst corrosion as specified.

Al umi num shall not be used in contact with earth or concrete. Were

al um num conductors are connected to dissimilar netal, fittings conform ng
to UL 486B shall be used.

.2.3.2 Ferrous Metal Hardware

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

.2.4 Unusual Service Conditions

Itens furnished under this section shall be specifically suitable for the
foll owi ng unusual service conditions:

.2.5 Verification of D nensions

The Contractor shall become famliar with details of the work, verify
di mrensions in the field, and advise the Contracting O ficer of any

di screpancy before perform ng any work.

.3 SYSTEM DESCRI PTI ON

The heliport lighting shall consist of heliport |ighting, taxiway |ights
and the lighting power supply and control

.4 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:

SD-01 Data
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Mat eri al s and Equi pnent; FI O

A conmplete item zed listing of equipment and materials proposed for

i ncorporation into the work. Each item zation shall include an item
nunber, the quantity of itens proposed, and the name of the manufacturer.
Dat a conposed of catal og cuts, brochures, circulars, specifications and
product data, and printed information in sufficient detail and scope to
verify conpliance with requirenents of the contract docunments.

Protection Plan; FIQO

Detai |l ed procedures to prevent damage to existing facilities or
infrastructures. |f danage does occur, the procedures shall address repair
and replacenment of danmmged property at the Contractor's expense.

Trai ning; FIO

Information describing training to be provided, training aids to be used,
sanples of training materials to be provided, and schedules of training, 2
weeks before training is schedul ed to begin.

Speci al Tools; FIO

Li st of special tools and test equipnent required for maintenance and
testing of the products supplied by the Contractor.

Parts List; FIO

A list of parts and components for the system by manufacturer's nane, part
nunber, nonenclature, and stock |level required for maintenance and repair
necessary to ensure continued operation with mninal del ays.

SD- 04 Dr awi ngs
Li ghting; FIO

Coor di nati on draw ngs consi sting of conposite draw ngs show ng coordi nation
of work of one trade with that of other trades and with the structural and
architectural elenents of the work. Drawi ngs shall be in sufficient detail
to show overal |l dinmensions of related items, clearances, and relative

| ocations of work in allotted spaces. Drawi ngs shall indicate where
conflicts or clearance problens exi st between the various trades.

As-Built Draw ngs; FIO

Drawi ngs that provide current factual information including deviations

from and anendnments to the draw ngs and changes in the work, conceal ed and
visible, shall be provided as instructed. The as-built draw ngs shall show
installations with respect to fixed installations not associated with the
systens specified herein. Cable and wire shall be accurately identified as
to direct-burial or in conduit and shall |ocate the connection and routing
to and away from bases, housi ngs, and boxes.

SD-06 Instructions
Repai r Requirenents; FIO
Instructions necessary to check out, troubleshoot, repair, and repl ace

conponents of the systenms, including integrated electrical and mechani cal

SECTI ON 16526 Page 6
( Am 0003)



PADS

schemati cs and di agranms and di agnostic techni ques necessary to enable
operation and troubl eshooting after acceptance of the system shall be
provi ded.

Posted I nstructions; GA.

A typed copy of the proposed posted instructions showing wiring, contro

di agranms, conplete |ayout and operating instructions explaining preventive
mai nt enance procedures, methods of checking the system for normal safe
operation, and procedures for safely starting and stopping the system
Proposed di agrans, instructions, and other sheets shall be subnmitted prior
to posting.

SD- 09 Reports
Test Results; FIO

Upon conpletion and testing of the installed system performance test
reports are required in booklet formshowing all field tests perforned to
adj ust each conponent and all field tests performed to provide conpliance
with the specified performance criteria. FEach test shall indicate the
final position of controls.

Field test reports shall be witten, signed and provided as each circuit or
installation itemis conpleted. Field tests shall include

resi stance-to-ground and resi stance between conductors, and continuity
nmeasurenents for each circuit. For each series circuit the input voltage
and output current of the constant current regulator at each intensity
shal |l be neasured. For nultiple circuits the input and output voltage of
the transformer for each intensity setting shall be neasured. A visua

i nspection of the |ights operation, or of the marki ngs appearance, or of
the installation of fixtures or units installed shall be reported.

I nspection; FIO

I nspection reports shall be prepared and provided as each stage of
installation is conpleted. These reports shall identify the activity by
contract number, location, quantity of material placed, and conpliance with
requi renents.

SD-13 Certificates
Qualifications; FIO

Certifications, when specified or required, including Certification of the
Qualifications of Medium Voltage Cable Installers, Certified Factory and
Field Test Reports, and Certificates of Conpliance submitted in lieu of

ot her proofs of conpliance with these contract provisions. A certification
that contains the names and the qualifications of persons reconmmended to
performthe splicing and term nation of nmedi umvoltage cabl es approved for
installation under this contract shall be included. The certification
shal | indicate that any person reconmended to perform actual splicing and
term nati on has been adequately trained in the proper techniques and has
had at | east 3 recent years of experience in splicing and termnating the
sanme or simlar types of cables approved for installation. Any person
recommended by the Contractor may be required to performa dumy or
practice splice and term nation, in the presence of the Contracting

O ficer, before being approved as a qualified installer of nediumvoltage
cables. If that additional requirenent is inmposed, the Contractor shal
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provi de short sections of the approved types of cables with the approved
type of splice and ternmination kits, and detail ed manufacturer's
instruction for the proper splicing and term nation of the approved cable
types. The certification shall be prepared in conformance w th paragraph
CERTI FI CATES OF COWPLI ANCE in the SPECI AL CONTRACT REQUI REMENTS, and shal
be acconpani ed by satisfactory proof of the training and experience of
persons recomended by the Contractor as cable installers. The SF sub 6
gas pressurized cable and conduit systeminstaller nust be trained and
certified in installation of this type of system and nust be approved by
t he manufacturer of the system

Mat eri al s and Equi pnent; FI O

When equi prment or materials are specified to conformto the standards or
publications and requirements of AASHTO, ANSI, ASTM AEIC, FM |EEE, |ES
NEMA, NFPA, or UL, or to an FAA, FS, or MS, proof that the itens furnished
under this section of the specifications conformto the specified

requi renents shall be included. The label or listing in UL Elecconst Dr
or in FM P7825a, FM P7825b or the manufacturer's certification or published
catal og specification data statement that the itens conply with applicable
speci fications, standards, or publications and with the manufacturer's
standards will be acceptable evidence of such conpliance. Certificates
shal | be prepared by the manufacturer when the manufacturer's published
data or draw ngs do not indicate conformance with other requirenents of

t hese specifications.

SD-19 Operation and Mi ntenance Manual s
Equi prent; FI O

Si x copies of operation and six copi es of nmintenance nanuals for the

equi prent furni shed. One conplete set shall be furnished prior to
performance testing and the remai nder shall be furni shed upon acceptance.
Operating manual s shall detail the step-by-step procedures required for
system startup, operation, and shutdown. Operating manuals shall include

t he manufacturer's nanme, nodel nunber, parts list, and brief description of
al |l equipnent and their basic operating features. Maintenance nanual s
shall |ist routine nmaintenance procedures, possible breakdowns and repairs,
and troubl eshooting guides. Mintenance manual s shall include conduit and
equi prent | ayout and sinplified wiring and control diagranms of the system
as installed.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS

Equi prent and materials shall be new unless indicated or specified
otherwi se. Materials and equi pment shall be |abelled when approved by
Underwriters Laboratories (UL) or Factory Mutual (FM System Askarel and
i nsulating |iquids containing polychlorinated bi phenyls (PCB's) will not be
allowed in any equi pnent. Equi prent installed bel ow grade in vaults,
manhol es, and handhol es shall be the submersible type.

1.1 El ectrical Tape

El ectrical tape shall be UL 510 plastic insulating tape.

1.2 Nanepl at es
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Each nmj or conponent of equi pment shall have as a mininumthe

manuf acturer's name, address, and catal og or style nunber on a naneplate
securely attached to the item of equipnment. Lam nated plastic namepl ates
shal | be provided for equipnent, controls, and devices to identify
function, and where applicable, position. Naneplates shall be 1/8 inch
thick | am nated cellul ose paper base phenolic resin plastic conformng to
ASTM D 709 sheet type, grade ES-3, white with black center core. Surface
shall be a matte finish with square corners. Lettering shall be engraved
into the black core. Size of nameplates shall be 1 by 2-1/2 inches
mnimmwth nminimm 1/4 inch high normal block lettering. Nameplates
provi ded as indicated. Naneplates shall be fastened to the device with a
m ni mum of two sheet metal screws or two rivets.

. 1.3 Conduit, Conduit Fittings, and Boxes

.1.3.1 Rigid Steel or Internediate Metal Conduit (IMC) and Fittings

The nmetal conduit and fittings shall be UL 6 and UL 1242, respectively,
coated with a polyvinylchloride (PVC) sheath bonded to the gal vani zed
exterior surface, nomnal 40 mls thick, conformng to NEMA RN 1.

.1.3.2 Fl exi bl e Metal Conduit

Fl exi bl e metal conduit shall be UL 1, zinc-coated steel. UL 360
liquid-tight flexible metal conduit shall be used in wet |ocations.

.1.3.3 Qutl et Boxes for Use with Steel Conduit, Rigid or Flexible

These outl et boxes shall be UL 514A, cast netal w th gasket closures.

.1.3. 4 Pl astic Duct for Concrete Encased Buria

These ducts shall be PVC conforming to NEMA TC 6, Type EB

.1.3.5 Frangi bl e Couplings and Adapters

These frangi bl e couplings shall be in accordance with FAA C-6046. Upper
section of frangi ble coupling shall be provided with one of the foll ow ng:

a. Unthreaded for slip-fitter connections.

b. 2-13/32 inch 16N-1A nodified thread for nut and conpression ring
to secure 2 inch EMI

C. 2 inch 11-1/2-N.P.T. (tapered) with 7/32 inch nom nal wall
t hi ckness to accept rigid conduit coupling.

d. Frangi ble Couplings for specialized applications as approved.

e. Electrical Metallic Tubing UL 797, where indicated for use with
frangi bl e couplings and adapters.

1.3.6 (DELETED)

1.4 Wre and Cabl e

Conduct ors shall be copper.
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2.1.4.1 Conductor Sizes

Conductor size shall conform to American Wire Gage (AWG). Conductor sizes
larger than No. 8 AWG shall be stranded. No. 8 AWG and smaller may be
solid or stranded unless otherwise indicated.

2.1.4.2 Low Voltage Wire and Cable

UL 854, Type USE, 600 volts shall be used for underground low voltage power
cables.

2.1.4.3 Wire and Cable for Heliport Lighting Systems

a. Airfield and heliport lighting cable shall be FAA AC 150/5345-7,
Type L-824 for crosslinked polyethylene Type C 600-volt cable.
Series airfield and heliport lighting cable shall be unshielded.

b. Counterpoise Wire. No. 1/0 AWG bare stranded copper, annealed or
soft drawn.

2.1.4.4 Cable Tags

Cable tags for each cable or wire shall be installed at duct entrances
entering or leaving manholes, handholes, and at each terminal within the
lighting vault. Cable tags shall be stainless steel, bronze, lead strap,
or copper strip, approximately 1/16 inch thick or hard plastic 1/8 inch
thick suitable for immersion in salt water and impervious to petroleum
products and shall be of sufficient length for imprinting the legend on one
line using raised letters. Cable tags shall be permanently marked or
stamped with letters not less than 1/4 inch in height as indicated.
Two-color laminated plastic is acceptable. Plastic tags shall be dark
colored with markings of light color to provide contrast so that
identification can be easily read. Fastening material shall be of a type
that will not deteriorate when exposed to water with a high saline content
and to petroleum products.

2.1.5 Ground Rods

Ground rods shall be sectional copper-clad steel with diameter adequate to
permit driving to full length of the rod, but not less than 3/4 inch in
diameter and not more than 10 feet long, unless indicated otherwise.

2.1.6 Cable Connectors and Splices
Cable connectors in accordance with FAA AC 150/5345-26, Item L-~823 shall be
used for connections and splices appropriate for the type of cable. Other
types of cable connectors and splices shall be of copper alloys for copper
conductors. For FAA Type L-824 lighting cable, connectors shall be FAA AC
150/5345-26, Type L-823.

2.1.7 Light Bases

Light bases shall be FAA AC 150/5345-42 Type L-868. Steel bases, Class 1,
Size A shall be provided as required to accommodate the fixture or device
installed thereon if diameter is not shown.

2.1.7.1 Accessories

Base plates, cover plates, and adapter plates shall be provided to
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accommodate various sizes of fixtures. Bolts shall be stainless steel.

.1.8 Sealant for Fixtures and Wires in Drilled Holes or Saw Kerfs

The sealant shall be in accordance with FAA AC 150/5370-10, Type P-606. Use
FAA AC 150/5370-10, Type P-606 sealant for use in asphaltic concrete (AC)
or Portland cement concrete (PCQ) pavement compatible with AC pavement and
having a minimum elongation of 50 percent. Formulations of Type P-606
which are compatible with PCC pavement only are prohibited.

.2 FACTORY COATINGS

Equipment and component items, including but not limited to ferrous metal
luminaries not hot-dip galvanized or porcelain enamel finish shall be
provided with corrosion-resistant finishes which shall withstand 200 hours
of exposure to the salt spray test specified in ASTM B 117 without losg 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 zinc rich paint conforming to
SSPC Paint 20 in accordance with ASTM A 780.

PART 3 EXECUTION

3

.1 GENERAL INSTALLATION REQUIREMENTS

Circuits installed underground shall conform to the requirements of Section
16375, ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND, except as required

herein. - i “nstaiie&mun&erground~shaii~beminstaiied—and”*

ok 0 =

.2 CABLES, GENERAL REQUIREMENTS

The type of installation, size and number of cables shall be as indicated.
Conductors larger than No. 8 AWG shall be stranded. Loads shall be divided
as evenly as practicable on the various phases of the system.
Manufacturer's written recommendations shall be furnished for each type of
splice, and for fireproofing application methods, and shall be approved
before any work is done. Compounds and tapes shall be electrical grade
suitable for the cable insulation provided and shall use design materials
and techniques recommended by the manufacturer. Maximum length of cable

pull and cable pulling tensions shall not exceed the cable manufacturer's
recommendations.

2.1 Duct Line Installation

Cables shall be installed in duct lines. Cable splices in low-voltage
cables shall be made in manholes and handholes only, except as otherwise
noted. Neutral and ground conductors shall be installed in the same duct
with their associated phase conductors. FElectrical metallic tubing shall
not be installed underground or enclosed in concrete.

.3 LOW-VOLTAGE CABLES

Cable shall be rated 600 volts. Other parts of cable systems such as
splices and terminations shall be rated at not less than 600 volts. Splices
in wires No. 10 AWG and smaller shall be made with an insulated,
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sol derl ess, pressure type connector, confornming to the applicable
requirenents of UL 486A. Splices in wires No. 8 AWG single conductor cable
shal | be nade with noninsul ated, solderless, pressure type connector
conforming to the applicable requirenents of UL 486A and UL 486B. They
shall then be covered with an insulation and jacket material equivalent to
t he conductor insulation and jacket. Splices below grade or in wet

| ocations shall be sealed type conformng to ANSI C119.1 or shall be

wat er proofed by a sealant-filled, thick wall, heat shrinkable,

t hernosetting tubing or by pouring a thernosetting resin into a nold that
surrounds the joined conductors.

.4 DUCT LINES
Duct |ines shall be concrete-encased, thin-wall type.
4.1 Requi renent s

Nurmbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninumslope of 4 inches per 100 feet. Depending on the contour
of the finished grade, the high point nay be at a terminal, a nmanhole, a
handhol d, or between manhol es or handhol es. Manufactured 90 degree duct
bends may be used only for pole or equipnment risers, unless specifically

i ndi cated as acceptable. The m ni mrum manufactured bend radi us shall be 18
i nches for ducts of less than 3 inches dianeter, and 36 inches for ducts
3 inches or greater in diameter. Oherw se, |ong sweep bends having a

m ni mumradi us of 25 feet shall be used for a change of direction of nore
than 5 degrees, either horizontally or vertically. Both curved and
straight sections may be used to formlong sweep bends as required, but the
maxi mum curve shall be 30 degrees and manufactured bends shall be used.
Ducts shall be provided with end bells when duct lines termnate in
manhol es or handholes. Duct |ine narkers shall be provided as indicated at
the ends of |ong duct |ine stubouts or for other ducts whose |ocations are
i ndet erm nate because of duct curvature or termnations at conpletely

bel ow grade structures. In lieu of markers, a 5 ml brightly col ored
plastic tape not less than 3 inches in width and suitably inscribed at not
nore than 10 feet on centers with a continuous netallic backing and a
corrosion-resistant 1 m| nmetallic foil core to permt easy |location of
the duct line, shall be placed at depths shown on draw ngs bel ow fini shed
grade | evels of such lines.

.4.2 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be nmade with proper tools
and match factory tapers. After a duct line is conpleted, a standard

flexi ble mandrel shall be used for cleaning followed by a brush with stiff
bristles. Mandrels shall be at least 12 inches |ong and shall have
diameters 1/4 inch less than the inside dianmeter of the duct being

cl eaned. Pneumatic rodding nay be used to draw in lead wires. A coupling
recommended by the duct manufacturer shall be used when 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 water or solid substances. Ducts shall be thoroughly

cl eaned before being laid. Plastic ducts shall be stored on a flat surface
and protected fromthe direct rays of the sun

. 4.3 Concr et e Encasenent

Each single duct shall be conpletely encased in concrete with a m ni mrum of
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3 inches of concrete around each duct, except that only 2 inchesof
concrete are required between adjacent electric power or adjacent

conmuni cati on ducts, and 4 inches of concrete shall be provi ded between
adj acent electric power and conmuni cation ducts. Duct |ine encasenents
shall be nonolithic construction. Were a connection is made to a
previously poured encasenent, the new encasenent shall be well bonded or
dowel ed to the existing encasenent. At any point, tops of concrete
encasenents shall be not less than 18 inches bel ow finished grade or

pavi ng. Separators or spacing bl ocks shall be made of steel, concrete,
plastic, or a conbination of these materials placed not further apart than
4 feet on centers. Ducts shall be securely anchored to prevent novement
during the placenent of concrete and joints shall be staggered at |east 6
i nches vertically.

3.4.4 Installati on of Couplings

Joints in each type of duct shall be made up in accordance with the

manuf acturer's recommendations for the particular type of duct and coupling
sel ected and as approved. In the absence of specific recomendations,
various types of duct joint couplings shall be nmade watertight as specified.

3.5 HANDHOLES

The handhol es shall be as specified in Section 16375ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERGROUND

3.6 CABLE MARKERS

Cabl e markers or tags shall be provided for each cable at duct entrances
entering or |eaving handhol es and at each termnation within the Iighting
vault. Cables in each handhol e shall have not |ess than two tags per
cabl e, one near each duct entrance hole. |Immediately after cable
installation, tags shall be permanently attached to cables and wires so
that they cannot be accidentally detached.

3.7 FRANG BLE REQUI REMENTS

Frangi bl e supports, couplings, and adapters shall be installed as indicated
or specified.

3.8 ELEVATED Al RFI ELD AND HELI PORT LI GHTS

El evated lights shall be frangi bly mounted, not to exceed 14 inches in
hei ght .

3.9 SPLI CES FOR HELI PORT LI GHTI NG CABLE
3.9.1 Connectors

Kit type connectors shall be used to splice 5 kV single-conductor series
lighting cables. During installation and prior to covering with earth,
mati ng surfaces of connectors shall be covered until connected and cl ean
when plugged together. At joint where connectors cone together, heat
shrinkabl e tubing shall be installed with waterproof sealant with two
hal f -1 apped | ayers of tape over the entire joint. Joint shall prevent
entraprment of air which mght subsequently | oosen the joint.

3.10 GROUNDI NG SYSTEMS
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3.10.1 Count er poi se Installation

Counterpoi se wire shall be laid for entire length of circuits supplying
airfield lighting. Wre shall be in one piece, except where distance
exceeds the length usually supplied. Counterpoise shall be installed on
top of the envel ope of concrete-encased duct and approxi mately 6 inches
above direct burial cables and duct lines. Were trenches or duct |ines
i ntersect, counterpoise wires shall be electrically interconnected by
exot hernmi ¢ wel ding or brazing. Counterpoise to earth ground shall be
connected at every 2,000 feet of cable run, at lighting vault, and at
feeder connection to light circuit by neans of ground rods as specified.
Count erpoi se shall be installed in a separate duct under paved areas above
t he hi ghest duct containing electrical or communications circuits.

3.10.2 Fi xture Groundi ng

Each fixture or group of adjacent fixtures shall be grounded by a groundi ng
circuit separate fromthe counterpoi se systemunl ess required otherw se or
by driven ground rods if permtted. Fixtures, steel |ight bases or
groundi ng bushings on steel conduits shall be connected to an independent
ground rod by a No. 6 AWG bare stranded copper wire. Copper wire shall be
connected to ground rods by exotherm c weld or brazing.

3.11 | SOLATI ON TRANSFORMERS

Transformer | ead connections shall conformto FAA AC 150/ 5345- 26.
Transformer secondary connectors shall plug directly into a mating
connector on the transforner secondary |leads. During installation, mating
surfaces of connectors shall be covered until connected and cl ean when

pl ugged together. At joint where connectors cone together, heat shrinkable
tubing shall be installed with waterproof sealant or with two hal f-Iapped

| ayers of tape over the entire joint. Joint shall prevent entrapnent of
air which nmght subsequently | oosen the joint.

3.12 FI ELD QUALI TY CONTRCL

The Contracting O ficer shall be notified five working days prior to each
test. Deficiencies found shall be corrected and tests repeated.

3.12.1 Operating Test
Each conpleted circuit installation shall be tested for operation
Equi pnent shall be denonstrated to operate in accordance with the
requirenents of this Section. One day and one night test shall be
conducted for the Contracting Oficer

3.12.2 Di stribution Conductors, 600-Volt C ass

Test shall verify that no short circuits or accidental grounds exist using
an instrunent which applies a voltage of approxi mtely 500 volts providing
a direct reading in resistance.

3.12.3 Count er poi se System Test and | nspection
Continuity of counterpoise systemshall be visually inspected at accessible
| ocations. Continuity of counterpoise systemto the vault grounding system
shall be tested in manhol e cl osest to the vault.

3.12. 4 Progress Testing for Series Lighting Circuits
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A megger test shall be conducted on each section of circuit or progressive
conbi nati ons of sections as they are installed. Each section or
progressive conbi nati on of sections shall be tested with a megohmeter
providing a voltage of approximately 1000 volts, a direct reading in

resi stance. Results shall be docunented. Faults indicated by these tests
shal |l be elimnated before proceeding with the circuit installation

.12.5 El ectrical Acceptance Tests

Acceptance tests shall be perforned for series and multiple airfield and
hel i port lighting circuits only on complete lighting circuits. Each series
and nultiple lighting circuit shall receive a high voltage insulation test.

.12.5.1 Low Vol tage Continuity Tests

Each series circuit shall be tested for electrical continuity. Faults
i ndicated by this test shall be elimnated before proceeding with the
hi gh-vol tage insul ation resistance test.

.12.5.2 Hi gh- Vol t age | nsul ati on Resi stance Tests

Each series lighting circuit shall be subjected to a high-voltage

i nsul ation resistance test by nmeasurenment of the insulation | eakage current
with a suitable high-voltage test instrunment which has a steady, filtered
direct current output voltage and limted current. Hi gh-voltage tester
shal | include an accurate voltneter and m croamreter for reading voltage
applied to the circuit and resultant insulation | eakage current. Voltages
shal | not exceed test values specified bel ow

a. Test Procedure: Both |eads shall be disconnected fromregul ator
out put term nals and support so that air gaps of several inches
exi st between bare conductors and ground. Cable sheaths shall be
cl eaned and dried for a distance of 1 foot from ends of cables
and exposed insulation at ends of cables. Ends of both conductors
of the circuit shall be connected together and to high-voltage
term nals of test equipnent, and test voltage applied as specified
in the follow ng tabul ati on between conductors and ground for a
peri od of 5 m nutes.

Test Vol tage, dc

First Test Test on
Series on New Exi sting
Lighting Circuits Crcuits Crcuits
High Intensity Series
Lighting Circuits
(5,000 volt |eads,
500 and 200 watt
transf orners) 9000 5000
Medi um I ntensity
Series Lighting
Crcuits (5,000 volt
| eads, 30/45 watt
transf orners) 6000 3000
600-Volt Circuits 1800 600
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When additions are made to existing circuits, only new sections shall be
tested in accordance with "First Test on New Gircuits" in table above. To
ensure reliable operation, conplete circuit shall be tested at reduced
vol t ages i ndi cated above.

b. Leakage Current: Insulation |eakage current shall be measured and
recorded for each circuit after a 1 mnute application of the test
voltage. |If |eakage current exceeds val ues specified bel ow, the

circuit shall be sectionalized and retested and the defective
parts shall be repaired or replaced. Leakage current limts

i ncl ude al |l owances for the normal nunber of connectors and splices
for each circuit as follows:

(1) Three mcroanperes for each 1000 feet of cable.

(2) Two microanperes for each 200 watt and each 500 watt
5,000-volt series transformer.

(3) Two mcroanperes for each 30/45-Watt 5,000 volt series
transforner.

I f neasured val ue of insulation | eakage current exceeds cal cul ated val ue,
the circuit shall be sectionalized and tested as specified for each
section. Defective conponents shall be repaired or replaced until repeated
tests indicate an acceptable value of |eakage current for the entire
circuit.

.12.6 Fi nal Operating Tests

After conpletion of installations and the above tests, circuits, contro
equi prent, and |ights covered by the contract shall be denonstrated to be
in acceptabl e operating condition. Each switch in the control tower
lighting panels shall be operated so that each switch position is engaged
at least twice. During this process, |lights and associ ated equi prent shal
be observed to determ ne that each switch properly controls the
corresponding circuit. Tel ephone or radi o comunication shall be provided
bet ween the operator and the observer. Tests shall be repeated fromthe
alternate control station, fromthe renpte control points, and again from
the I ocal control switches on the regulators. Each lighting circuit shal
be tested by operating the |lanps at naxi mum brightness for not |ess than 30
mnutes. At the beginning and at the end of this test the correct nunber
of lights shall be observed to be burning at full brightness. One day and
one ni ght operating test shall be conducted for the Contracting Oficer

.13 FI NI SHI NG

Pai nting required for surfaces not otherw se specified shall include one
prime and two epoxy finish coats and finish painting of itens only prined
at the factory shall be two epoxy finish coats.

-- End of Section --
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