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SECTION SF 30 BLOCK 14 CONTINUATION PAGE

SUMMARY OF CHANGES

SECTION SF 30 - BLOCK 14 CONTINUATION PAGE

The following have been added by full text:
AMEND 05
THE FOLLOWING IS A LIST OF AMENDED SPECIFICATION ITEMS:

Specifications:

Amendment Five includes the following specification changes:

Specification Index has been updated to show specification updates or modifications
Specification Submittal Register has been updated.

Specification Section 05500, Miscellaneous Metal has been edited.

Specification Section 07132, Bituminous Waterproofing shall be deleted in its entirety.
Specification Section 07220, Roof Insulation has been edited.

Specification Section 07412, Non-Structural Metal Roofing has been edited.
Specification Section 08120, Aluminum Doors and Frames has been edited.
Specification Section 08330, Overhead Rolling Doors has been edited.

Specification Section 08520, Aluminum and Environmental Control Aluminum Windows has
been edited.

Specification Section 09100, Metal Support Assemblies has been added.
Specification Section 09697, Walk-Off Mat has been added.

Specification Section 10508, Metal Wardrobe Lockers and Bench has been edited.
Specification Section 10530, Miscellaneous Specialties has been added.
Specification Section 16415, Electric Work, Interior has been edited.

Specification Section 16710, Premises Distribution System has been edited.
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Drawings:

Amendment Five includes the following drawing modifications.

1.

Civil:

- Sheet C02 — Edited General Note #1 (Drawing Reissued)

- Sheet C03 — Edited Sheet Note #25 (Drawing Reissued)

- Sheet C04 — Added General Note #3 (Drawing Reissued)

- Sheet C12 — Added Filter Fabric to Details 10 and 11 (Drawing Reissued)

Landscape:
- Sheet LO02 revised small tree identification number (Drawing Reissued)
- Sheet LO5 revised plant schedule (Drawing Reissued)

Architectural:
- Sheet 1A4.2.1 — Revised Building Section 1/1A1.1.0 (Drawing Reissued)
- Sheet 1A4.2.2 — Revised Building Section 1/1A1.1.0 (Drawing Reissued)
- Sheet 1A5.0 — Edited Tag Note #51 (Drawing Reissued)
- Sheet 1AS5.1 — Edited Sections 1, 2, and 3 (Drawing Reissued)
- Sheet 1A5.2 — Edited Section 5 (Drawing Reissued)
- Sheet 1A5.4 — Edited Section 11 (Drawing Reissued)
- Sheet 1A5.7 — Edited Sections 22, 23, 24, and 25 (Drawing Reissued)
- Sheet 1A5.8 — Edited Sections 26, 27 and 29 (Drawing Reissued)
- Sheet 1A5.9 — Edited Section 33 (Drawing Reissued)
- Sheet 1A5.10 — Edited Sections 34 and 36 (Drawing Reissued)
- Sheet 1A3.1 — Added Notes 5 and 6 (Drawing Reissued)
- Sheet 1A8.1.5 — Edited Details A and C/1A8.1.5 (Drawing Reissued)
- Sheet 1A12.1 — Edited Special Item Schedule (Drawing Reissued)
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2. Electrical:

Sheet EUO2 — Added sheet note 5 and detail call out for PIV connection.
(Drawing Reissued)

- Sheet EU2.2 — Changed dimensioning on detail 1/EU02. (Drawing Reissued)

- Sheet 1E1.1.2 — Changed circuit number and made circuiting change. (Drawing
Reissued)

—  Sheet 1E2.1.2 — Changed circuit number to CH-1. Changed circuiting to UH-1
and EF-3. (Drawing Reissued)

- Sheet 1E2.1.3 — Changed circuiting to EF-2. Removed transformer TRP4 and
moved RP4. (Drawing Reissued)

- Sheet 1E7.1 — Removed Sheet Notes. Removed main electrical transformer size
as it is provided by utility company. Changed MCB for MDP. Changed wiring to
MDP. Changed neutral size to CP2. Added 200% neutral note to CP2. (Drawing
Reissued)

- Sheet 1E8.1 — Changed panel schedule DP1, MDP, and CP1. (Drawing Reissued)

- Sheet 1E8.2 — Changed panel schedule RP2 and DP2. (Drawing Reissued)

- Sheet 1E8.3 — Changed panel schedule RP3 and RP4. (Drawing Reissued)

(End of Summary of Changes)
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Amendment #5
SECTION 05500A

MISCELLANEOUS METAL

PART 1 GENERAL

1

.1 REFERENCES

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

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1997) Designation System for Aluminum
Finishes

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSTI)

ANSTI Al4.3 (1992) Ladders - Fixed - Safety
Requirements

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

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

ASTM A 53/A 53M (2001) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

ASTM A 653/A 653M (2000) Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM A 924 /A 924M (1999) General Requirements for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

AMERICAN WELDING SOCIETY (AWS)
AWS D1.1 (2000) Structural Welding Code - Steel
NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)
NAAMM MBG 531 (1994) Metal Bar Grating Manual
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 10 (1998; Errata 10-98-1) Portable Fire
Extinguishers

U.S. GENERAL SERVICES ADMINISTRATION (GSA)
CID A-A-344 (Rev B) Lacquer, Clear Gloss, Exterior,

Interior
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1.

1.

2 SUBMITTALS

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

SD-02 Shop Drawings
Miscellaneous Metal Items; G, RE.

Detail drawings indicating material thickness, type, grade, and
class; dimensions; and construction details. Drawings shall
include catalog cuts, erection details, manufacturer's descriptive
data and installation instructions, and templates. Detail
drawings for the following items: Floor grating, ships ladder,
diamond mesh partitions, trench covers.

SD-04 Samples
Miscellaneous Metal Items; G, RE.

Samples of the following items: Aluminum and steel floor
grating, diamond mesh partitions. Samples shall be full size,
taken from manufacturer's stock, and shall be complete as required
for installation in the structure. Samples may be installed in
the work, provided each sample is clearly identified and its
location recorded.

3 GENERAL REQUIREMENTS

The Contractor shall verify all measurements and shall take all field
measurements necessary before fabrication. Welding to or on structural
steel shall be in accordance with AWS D1.1. Items specified to be
galvanized, when practicable and not indicated otherwise, shall be hot-dip
galvanized after fabrication. Galvanizing shall be in accordance with ASTM
A 123/A 123M, ASTM A 653/A 653M, or ASTM A 924/A 924M, as applicable.
Exposed fastenings shall be compatible materials, shall generally match in
color and finish, and shall harmonize with the material to which fastenings
are applied. Materials and parts necessary to complete each item, even
though such work is not definitely shown or specified, shall be included.
Poor matching of holes for fasteners shall be cause for rejection.
Fastenings shall be concealed where practicable. Thickness of metal and
details of assembly and supports shall provide strength and stiffness.
Joints exposed to the weather shall be formed to exclude water.

.4 DISSIMILAR MATERIALS

Where dissimilar metals are in contact, or where aluminum is in contact
with concrete, mortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of bituminous paint or asphalt varnish.

.5 WORKMANSHIP

Miscellaneous metalwork shall be well formed to shape and size, with sharp
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lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Welding shall be continuous along the
entire area of contact except where tack welding is permitted. Exposed
connections of work in place shall not be tack welded. Exposed welds shall
be ground smooth. Exposed surfaces of work in place shall have a smooth
finish, and unless otherwise approved, exposed riveting shall be flush.
Where tight fits are required, joints shall be milled. Corner joints shall
be coped or mitered, well formed, and in true alignment. Work shall be
accurately set to established lines and elevations and securely fastened in
place. 1Installation shall be in accordance with manufacturer's
installation instructions and approved drawings, cuts, and details.

1.6 ANCHORAGE

Anchorage shall be provided where necessary for fastening miscellaneous
metal items securely in place. Anchorage not otherwise specified or
indicated shall include slotted inserts made to engage with the anchors,
expansion shields, and power-driven fasteners when approved for concrete;
toggle bolts and through bolts for masonry; machine and carriage bolts for
steel; and lag bolts and screws for wood.

1.7 ALUMINUM FINISHES

Unless otherwise specified, aluminum items shall have anodized finish. The
thickness of the coating shall be not less than that specified for
protective and decorative type finishes for items used in interior
locations or architectural Class I type finish for items used in exterior
locations in AA DAF-45. Items to be anodized shall receive a polished
satin finish. Aluminum surfaces to be in contact with plaster or concrete
during construction shall be protected with a field coat conforming to CID
A-A-344.

1.8 SHOP PAINTING

Surfaces of ferrous metal except galvanized surfaces, shall be cleaned and
shop coated with the manufacturer's standard protective coating unless
otherwise specified. Surfaces of items to be embedded in concrete shall
not be painted. Items to be finish painted shall be prepared according to
manufacturer's recommendations or as specified.

PART 2 PRODUCTS
2.1 ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherwise indicated. Frames
for access doors shall be fabricated of not lighter than 1.52 mm (16 gauge)
steel with welded joints and finished with anchorage for securing into
construction. Access doors shall be a minimum of 610 by 610 mm and of not
lighter than 1.9 mm (14 gauge) steel, with stiffened edges, complete with
attachments. Access doors shall be hinged to frame and provided with a
flush face, screw driver operated latch. Exposed metal surfaces shall have
a shop applied prime coat.

2.2 NOT USED
2.3 NOT USED

2.4 NOT USED
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2

.5 NOT USED

.6 NOT USED

.7 PIPE GUARDS

Pipe guards shall be heavy duty steel pipe conforming to ASTM A 53/A 53M,
Type E or S, weight STD, black finish.

.8 NOT USED

.9 NOT USED

.10 NOT USED

.11 FLOOR GRATINGS AND FRAMES

Aluminum grating shall be designed in accordance with NAAMM MBG 531 to meet
the indicated load requirements. Edges shall be banded with bars 6 mm

less in height than bearing bars for grating sizes above 19 mm. Banding
bars shall be flush with the top of bearing grating. Frames shall be of
welded steel construction finished to match the grating.

.12 NOT USED

.13 NOT USED

.14 NOT USED

.14.1 NOT USED

.14 .2 NOT USED

.15 NOT USED

.16 LADDERS

Ladders shall be painted steel or aluminum, fixed rail type in accordance
with ANSI Al14.3.

.17 NOT USED

.18 MIRROR FRAMES

Frames for plate glass mirrors larger than 450 by 750 mm shall be
fabricated from extruded aluminum with anodized finish. Frames shall be
provided with concealed fittings and tamperproof mountings.

.19 MISCELLANEOUS

Miscellaneous plates and shapes for items that do not form a part of the
structural steel framework, such as lintels, sill angles, miscellaneous
mountings, and frames, shall be provided to complete the work.

.20 NOT USED

PART 3 EXECUTION
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3.1 GENERAL INSTALLATION REQUIREMENTS
All items shall be installed at the locations shown and according to the
manufacturer's recommendations. Items listed below require additional
procedures as specified.

3.2 REMOVABLE ACCESS PANELS
A removable access panel not less than 600 by 600 mm shall be installed
directly below each VAV box, valve, flow indicator, damper, or air splitter
that is located above the ceiling, other than an acoustical ceiling, and
that would otherwise not be accessible.

3.3 NOT USED

3.4 NOT USED

3.5 INSTALLATION OF PIPE GUARDS
Pipe guards shall be set vertically in concrete piers. Piers shall be
constructed of, and the hollow cores of the pipe filled with, concrete
specified in Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.

3.6 NOT USED

3.7 NOT USED

3.8 NOT USED

3.9 NOT USED

3.10 NOT USED

3.11 RECESSED FLOOR MATS
Contractor shall verify field measurements prior to releasing materials for
fabrication by the manufacturer. A mat frame shall be used to ensure
recess accuracy in size, shape and depth. Drain pit shall be formed by
blocking out concrete when frames are installed. Pit shall be dampproofed
after concrete has set. Frames shall be assembled onsite and installed so
that upper edge will be level with finished floor surface. A cement base
shall be screeded inside the mat recess frame area using the edge provided
by the frame as a guide. The frame shall be anchored into the cement with
anchor pins a minimum of 610 mm on centers.

3.12 NOT USED

3.13 NOT USED

3.14 NOT USED

3.15 TRENCH FRAMES AND COVERS
Trench frames and covers shall finish flush with the floor.

3.16 NOT USED

3.17 NOT USED
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3.18 NOT USED
3.19 INSTALLATION OF WINDOW WELLS
Window wells shall be placed as shown with the walls securely anchored to

foundation surface. The area within the well shall be excavated to the
bottom of the well and covered with a 100 mm thick layer of coarse gravel

or crushed rock.
3.20 INSTALLATION OF FIRE EXTINGUISHER CABINETS

Metal fire extinguisher cabinets shall be furnished and installed in
accordance with NFPA 10 where shown on the drawings or specified.

-- End of Section --
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Amendment #5
SECTION 07220A

ROOF INSULATION

PART 1 GENERAL

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 1289 (1998) Faced Rigid Cellular
Polyisocyanurate Thermal Insulation Board

ASTM D 41 (1994) Asphalt Primer Used in Roofing,
Dampproofing, and Waterproofing

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing

ASTM D 312 (2000) Asphalt Used in Roofing

ASTM D 4586 (1993; R 1999) Asphalt Roof Cement,
Asbestos Free

ASTM D 4897 (1998) Asphalt-Coated Glass-Fiber Venting
Base Sheet Used in Roofing

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors
FM P7825c (1998) Approval Guide Building Materials

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-03 Product Data
Application of Insulation; G, RE

Insulation manufacturer's recommendations for the application
and installation of insulation.

Inspection; G, RE

SECTION 07220 Page 1



FORT ONTARIO - OSWEGO, NEW YORK DACA27-03-B-0003

1

The inspection procedure for insulation installation, prior to
start of roof insulation work.

SD-07 Certificates

Insulation; G, RE
Organic Roofing Felt; G, RE

Certificate attesting that the expanded perlite or
polyisocyanurate insulation contains recovered material and
showing estimated percent of recovered material. Certificates of
compliance for felt materials.

.3 STORAGE OF MATERIALS

Insulation materials shall be stored in accordance with manufacturer's
instructions. Insulation, base sheet, and felt shall be kept dry at all
times, before, during, and after delivery to the site and shall be stored
in an enclosed building or in a closed trailer. Wet insulation, wet base
sheet or wet felt shall be permanently removed from the site. Felts shall
be stacked on end one level high. Felt rolls shall be maintained at a
temperature above 10 degrees C for 24 hours immediately before laying.

.4 NOT USED

PART 2 PRODUCTS

2

2

.1 BITUMINOUS MATERIALS

Bituminous materials shall conform to the following requirements:

1.1 Asphalt Bitumen

ASTM D 312, Type III or IV. Asphalt flash point, finished blowing
temperature, and equiviscous temperature (EVT) for mop and for mechanical
spreader application shall be indicated on bills of lading or on individual
containers.

1.2 Asphalt Cement

ASTM D 4586, Type I for surfaces sloped from 0 to 250 mm per meter ; Type
IT for slopes greater than 250 mm per meter

.1.3 Asphalt Primer

ASTM D 41.

.2 INSULATION

Insulation shall be a standard product of the manufacturer and shall be
factory marked with the manufacturer's name or trade mark, the material
specification number, the R-value at 24 degrees C, and the thickness.
Boards shall be marked individually. The thermal resistance of insulation
shall be not less than the R-value shown on the drawings. The insulation
manufacturing process shall not include chlorofluoro carbons (CFC) or
formaldehydes.

2.1 NOT USED
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2.2 NOT USED
2.3 NOT USED
.2.4 NOT USED
.2.5 NOT USED

.2.6 Polyisocyanurate

ASTM C 1289, Type I, or ASTM C 1289 Type II, having minimum recovered
material content of 9 percent by weight of the polyisocyanurate portion of
the board.

.3 FASTENERS

Fasteners shall be specifically designed screws and plates or spikes and
plates of sufficient length to hold insulation securely in place.

Fasteners shall conform to insulation manufacturer's recommendations except
that holding power, when driven, shall be not less than 534 N each in
steel deck. Fasteners for steel or concrete decks shall conform to FM
P7825c for Class I roof deck construction, and shall be spaced to withstand
an uplift pressure of 4.3 kPa.

.4 VENTING INORGANIC BASE SHEET

ASTM D 4897, Type II, Non-perforated, with spot mopping holes where
specified.

.5 NOT USED

.6 ORGANIC ROOFING FELT

ASTM D 226, Type I.

.7 WOOD NAILERS

Wood nailers shall conform to Section 06100 ROUGH CARPENTRY, including
preservative treatment. Edge nailers shall be not less than nominal 150 mm
wide and of thickness to finish flush with the top surface of the
insulation. Surface mounted nailers shall be a nominal 75 mm wide by the
full thickness of the insulation.

PART 3 EXECUTION

3

.1 COORDINATION REQUIREMENTS

Insulation and roofing membrane shall be finished in one operation up to
the line of termination at the end of each day's work. Completed sections
shall be glaze coated when more than one day is required to finish the
roofing. Phased construction will not be permitted.

.2 ENVIRONMENTAL CONDITIONS

The temperature of the roofing materials shall be as required by the
manufacturer. Air temperature shall be above 4 Degrees C and there shall
be no visible ice, frost, or moisture on the roof deck when the insulation
and roofing are installed. Wind conditions shall be suitable for
installation of insulation: Wind chill may affect the proper application
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temperatures of materials; hot materials may be blown about, creating
safety dangers; insulation boards may become difficult and hazardous to
handle; wrappers, coverings, and other debris may become airborne, and
possibly contaminate laps and seams.

3.3 SUBSTRATE PREPARATION

The substrate construction of any bay or section of the building shall be
completed before insulation or vapor retarder work is begun thereon.

Vents and other items penetrating the roof shall be secured in position and
properly prepared for flashing. Prior to application of vapor retarder or
insulation, substrate joints shall be covered with a 100 mm strip of
roofing felt, embedded in and coated with asphalt cement. Substrate
surface shall be smooth, clean, and dry at time of application.

3.4 3.4 NOT USED
3.5 VAPOR RETARDER
3.5.1 General Application

Vapor retarder shall consist of a single ply of 6 mil polyvinyl installed
between the metal deck and the first layer of insulation. Another layer of
vapor retarder consisting of 1 layer of 30# felt shall be installed between
the top layer of the composite board insulation and the standing seam metal
roof. Each vapor retarder shall be installed such that there is a 100mm lap
at each seam.

3.5.2 Edge Requirements

At walls, eaves and rakes, the vapor retarder shall be extended 100 mm on
the substrate, and the extended portion turned back and attached to the
insulation. At roof penetrations other than walls, eaves and rakes, the
vapor retarder or separate plies shall be extended 225 mm to form a lap
which shall later be folded back over the edge of the insulation. Asphalt
roof cement shall be used under the vapor retarder for at least 225 mm
from walls, eaves, rakes and other penetrations.

3.5.3 NOT USED
3.5.4 NOT USED
3.6 INSTALLATION OF WOOD NAILERS

Nailers shall be secured to cast-in-place deck materials by not less than 9
mm diameter anchors embedded in the deck not over 1.2 meters on centers.
Nailers shall be secured to precast deck materials and to steel decks as
indicated. Bolt anchors shall have nuts and washers countersunk, and bolts
shall be cut flush with top of nailer. Powder-actuated fasteners, sized
and spaced for nailer anchorage equivalent to that specified and indicated,
may be used when approved. Surface mounted nailers shall be installed
parallel with the roof slope and shall be spaced not over 1.2 meters
face-to-face, except that where the insulation units are less than 1.2
meters in length the nailers shall be spaced to minimize cutting of the
insulation.

3.7 APPLICATION OF INSULATION

Insulation shall be laid in two or more layers. Units of insulation shall
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be laid in courses parallel with the roof slope. End joints shall be
staggered. Insulation shall be cut to fit neatly against adjoining
surfaces. Joints between insulation boards shall not exceed 6 mm . Joints
in successive layers shall be staggered with respect to joints of preceding
layer. Where insulation is applied over steel deck, long edge joints shall
continuously bear on surfaces of the steel deck. Insulation which can be
readily lifted after installation is not considered to be adequately
secured. Insulation shall be applied so that all roof insulation applied
each day is waterproofed the same day. Phased construction will not be
permitted. Application of impermeable faced insulation shall be performed
without damage to the facing.

3.7.1 Mechanical Fastening

On steel decks, for any slope exceeding 42 mm/m, multiple layers of
insulation shall be mechanically fastened. Method of attachment shall be
in accordance with recommendations of the insulation manufacturer and
requirements specified.

3.7.2 Steel Decks

All steel decks shall be insulated before receiving a roof membrane.
Uninsulated steel decks shall have insulation applied to span the steel
deck flutes and to act as an underlayment for the roof membrane. First
layer of insulation on steel deck shall be compatible with mechanical
fastening and shall meet fire resistant requirements.

3.7.3 NOT USED
3.7.4 NOT USED
3.7.5 Protection Requirements

The insulation shall be kept dry at all times. Insulation boards shall not
be kicked into position. Exposed edges of the insulation shall be
protected by cutoffs at the end of each work day or whenever precipitation
ig imminent. Cutoffs shall be 2 layers of bituminous-saturated felt set in
plastic bituminous cement. Cutoffs shall be removed when work is resumed.
Edges of insulation at open spaces between insulation and parapets or other
walls and spaces at curbs, scuttles, and expansion joints, shall be
protected until permanent roofing and flashing is applied. Storing,
walking, wheeling, or trucking directly on insulation or on roofed surfaces
will not be permitted. Smooth, clean board or plank walkways, runways, and
platforms shall be used, as necessary to distribute weight to conform to
indicated live load limits of roof construction.

3.8 INSPECTION

The Contractor shall establish and maintain an inspection procedure to
assure compliance of the installed roof insulation with the contract
requirements. Any work found not to be in compliance with the contract
shall be promptly removed and replaced or corrected in an approved manner.
Quality control shall include, but not be limited to, the following:

a. Observation of environmental conditions; number and skill level of
insulation workers; start and end time of work.

b. Verification of certification, listing or label compliance with FM
P9513.
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c. Verification of proper storage and handling of insulation and
vapor retarder materials before, during, and after installation.

d. Inspection of vapor retarder application, including edge envelopes
and mechanical fastening.

e. Inspection of mechanical fasteners; type, number, length, and
spacing.

f. Coordination with other materials, cants, sleepers, and nailing
strips.
g. Inspection of insulation joint orientation and laps between

layers, joint width and bearing of edges of insulation on deck.

h. Installation of cutoffs and proper joining of work on subsequent
days.

i. Continuation of complete roofing system installation to cover
ingsulation installed same day.

-- End of Section --
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Amendment #5
SECTION 07412A

NON-STRUCTURAL METAL ROOFING

PART 1 GENERAL
1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 463/A 463M (2000) Steel Sheet, Aluminum-Coated, by
the Hot-Dip Process

ASTM A 653/A 653M (2000) Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM A 792/A 792M (1999) Steel Sheet, 55% Aluminum-Zinc
Alloy-Coated by the Hot-Dip Process

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organic Coatings

ASTM D 523 (1989; R 1999) Specular Gloss

ASTM D 610 (1995) Evaluating Degree of Rusting on
Painted Steel Surfaces

ASTM D 714 (1987; R 1994el) Evaluating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1998) Effect of Household
Chemicals on Clear and Pigmented Organic
Finishes

ASTM D 1654 (1992) Evaluation of Painted or Coated
Specimens Subjected to Corrosive
Environments

ASTM D 2244 (1995) Calculation of Color Differences
from Instrumentally Measured Color

Coordinates

ASTM D 2247 (1999) Testing Water Resistance of
Coatings in 100% Relative Humidity

ASTM D 2794 (1993; R 1999el) Resistance of Organic
Coatings to the Effects of Rapid
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Deformation (Impact)
ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Evaluating Degree of Chalking of
Exterior Paint Films

ASTM D 4397 (1996) Polyethylene Sheeting for
Construction, Industrial, and Agricultural
Applications

ASTM D 5894 (1996) Standard Practice for Cyclic Salt

Fog/UV Exposure of Painted Metal,
(Alternating Exposures in a Fog/Dry
Cabinet and a UV/Condensation Cabinet)

ASTM G 154 (2000ael) Standard Practice for Operating
Fluorescent Light Apparatus for UV
Exposure of Nonmetallic Materials

UNDERWRITERS LABORATORIES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift
Resistance of Roof Assemblies

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Metal Roofing; G, RE
a. Drawings consisting of catalog cuts, flashing details,

erection drawings, shop coating and finishing specifications, and

other data as necessary to clearly describe materials, sizes,

layouts, construction details, fasteners, and erection. Drawings

shall be provided by the metal roofing manufacturer.

b. Drawings showing the UL 580, Class 90 tested roof system
assembly.

SD-04 Samples
Accessories; G, RE
One sample of each type of flashing, trim, fascia, closure, cap
and similar items. Size shall be sufficient to show construction
and configuration.
Roof Panels; G, RE
One piece of each type and finish to be used, 225 mm long, full

width.
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Fasteners; G, RE

Two samples of each type to be used with statement regarding
intended use. If so requested, random samples of screws, bolts,
nuts, and washers as delivered to the jobsite shall be taken in
the presence of the Contracting Officer and provided to the
Contracting Officer for testing to establish compliance with
specified requirements.

Gaskets and Insulating Compounds; G, RE
Two samples of each type to be used and descriptive data.
Sealant; G, RE
One sample, approximately 0.5 kg, and descriptive data.
SD-07 Certificates

Roof Panels
Installation
Accessories

Certificates attesting that the panels and accessories conform
to the specified requirements. Certificate for the roof assembly
shall certify that the assembly complies with the material and
fabrication requirements specified and is suitable for the
installation at the indicated design slope. Certified laboratory
test reports showing that the sheets to be furnished are produced
under a continuing quality control program and that at least 3
representative samples of similar material to that which will be
provided on this project have been previously tested and have met
the quality standards specified for factory color finish.

Insulation; FIO
Certificate attesting that the polyisocyanurate insulation
furnished for the project contains recovered material, and showing
an estimated percent of such recovered material.
Installer; FIO
Certification of installer.
Warranties; FIO
At the completion of the project, signed copies of the 5-year
Warranty for Non-Structural Metal Roofing System, a sample copy of
which is attached to this section, and the 20-year Manufacturer's
Material and Weathertightness Warranties.
1.3 GENERAL REQUIREMENTS
The Contractor shall furnish a commercially available roofing system which
satisfies the specified design and additional requirements contained
herein. The roofing system shall be provided by the Contractor as a

complete system, as tested and approved in accordance with UL 580. Roof
panels, components, transitions, accessories, and assemblies shall be
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supplied by the same roofing system manufacturer.
1.3.1 Non-Structural Metal Roof System

The Non-Structural Metal Roof System covered under this specification shall
include the entire roofing system; the metal roof panels, fasteners,
connectors, roof securement components, and assemblies tested and approved
in accordance with UL 580. The system shall be installed on a substrate as
shown on the drawings. In addition, the system shall consist of panel
finishes, slip sheet, insulation, vapor retarder, all accessories,
components, and trim and all connections with roof panels. This includes
roof penetration items such as vents, curbs, skylights; interior or
exterior gutters and downspouts, eaves, ridge, hip, valley, rake, gable,
wall, or other roof system flashings installed and any other components
specified within this contract to provide a weathertight roof system; and
items specified in other sections of the specifications that are part of
the system.

1.3.2 Manufacturer

The non-structural metal roofing system shall be the product of a
manufacturer who has been in the practice of manufacturing metal roofs for
a period of not less than 3 years and has been involved in at least five
projects similar in size and complexity to this project.

1.3.3 Installer

The installer shall be certified by the metal roof manufacturer to have
experience in installing at least three projects that are of comparable
size, scope and complexity as this project for the particular roof system
furnished. The installer may be either employed by the manufacturer or be
an independent installer.

1.4 DESIGN LOADS

Non-structural Metal Roof System assemblies shall be tested as defined in
UL 580 and shall be capable of resisting the wind uplift pressures shown on
the contract drawings or, as a minimum, shall be approved to resist wind
uplift pressures of UL 580, Class 90.

1.5 PERFORMANCE REQUIREMENTS

The metal roofing system supplied shall conform to the roof slope, the
underlayment, and uplift pressures shown on the contract drawings. The
Contractor shall furnish a commercially available roofing system which
satisfies all the specified requirements.

1.6 DELIVERY AND STORAGE
Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials shall be covered with
weather tight coverings and kept dry. Material shall not be covered with
plastic where such covering will allow sweating and condensation. Plastic
may be used as tenting with air circulation allowed. Storage conditions
shall provide good air circulation and protection from surface staining.

1.7 WARRANTIES

The Non-Structural Metal Roofing System shall be warranted as outlined
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below. Any emergency temporary repairs conducted by the owner shall not
negate the warranties.

1.7.1 Contractor's Weathertightness Warranty

The Non-Structural Metal Roofing System shall be warranted by the
Contractor on a no penal sum basis for a period of five years against
material and workmanship deficiencies; system deterioration caused by
exposure to the elements and/or inadequate resistance to specified service
design loads, water leaks, and wind uplift damage. The roofing covered
under this warranty shall include the entire roofing system, including but
not limited to, the roof panels, fasteners, connectors, roof securement
components, and assemblies tested and approved in accordance with UL 580.
In addition, the system shall consist of panel finishes, slip sheet,
insulation, vapor retarder, all accessories, components, and trim and all
connections with roof panels. This includes roof penetration items such as
vents, curbs, skylights; interior or exterior gutters and downspouts;
eaves, ridge, hip, wvalley, rake, gable, wall, or other roof system
flashings installed and any other components specified within this contract
to provide a weathertight roof system; and items specified in other
sections of the specifications that are part of the roof system. All
material and workmanship deficiencies, system deterioration caused by
exposure to the elements and/or inadequate resistance to service design
loads, water leaks and wind uplift damage shall be repaired as approved by
the Contracting Officer. See the attached Contractor's required warranty
for issue resolution of warrantable defects. This warranty shall warrant
and cover the entire cost of repair or replacement, including all material,
labor, and related markups. The Contractor shall supplement this warranty
with written warranties from the installer and system manufacturer, which
shall be submitted along with Contractor's warranty; however, the
Contractor shall be ultimately responsible for this warranty. The
Contractor's written warranty shall be as outlined in attached WARRANTY FOR
NON-STRUCTURAL METAL ROOF SYSTEM, and shall start upon final acceptance of
the facility. It is required that the Contractor provide a separate bond
in an amount equal to the installed total roofing system cost in favor of
the owner (Government) covering the Contractor's warranty responsibilities
effective throughout the 5 year Contractor's warranty period for the entire
roofing system as outlined above.

1.7.2 Manufacturer's Material Warranties

The Contractor shall furnish, in writing, the following manufacturer's
material warranties which cover all Non-Structural Metal Roofing System
components such as roof panels, flashing, accessories, and trim, fabricated
from coil material:

a. A manufacturer's 20 year material warranty warranting that the
aluminum, zinc-coated steel, aluminum-zinc alloy coated steel or
aluminum-coated steel as specified herein will not rupture, fail
structurally, or perforate under normal atmospheric conditions at the site.

Liability under this warranty shall be limited exclusively to the cost of
either repairing or replacing nonconforming, ruptured, perforated, or
structurally failed coil material.

b. A manufacturer's 20 year exterior material finish warranty
warranting that the factory color finish, under normal atmospheric
conditions at the site, will not crack, peel, or delaminate; chalk in
excess of a numerical rating of 8 when measured in accordance with ASTM D
4214; or fade or change colors in excess of 5 NBS units as measured in
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accordance with ASTM D 2244. Liability under this warranty is exclusively
limited to refinishing or replacing the defective coated coil material.

c. A roofing system manufacturer's 20 year system weathertightness
warranty.

.8 COORDINATION MEETING

A coordination meeting shall be held within 45 days after contract award
for mutual understanding of the metal roofing system contract requirements.

This meeting shall take place at the building site and shall include
representatives from the Contractor, the roofing system manufacturer, the
roofing supplier, the erector, the designer, and the Contracting Officer.
All items required by paragraph SUBMITTALS shall be discussed, including
applicable standard manufacturer shop drawings, and the approval process.
The Contractor shall coordinate time and arrangements for the meeting.

PART 2 PRODUCTS

2

2

.1 ROOF PANELS

Panels shall be steel and shall have a factory color finish. Length of
sheets shall be sufficient to cover the entire length of any unbroken roof
slope for slope lengths that do not exceed 9 m. Sheets longer than 9 m
may be furnished if approved by the Contracting Officer. Width of sheets
shall provide nominal 300 mm of coverage in place. Design provisions shall
be made for thermal expansion and contraction consistent with the type of
system to be used. All sheets shall be either square-cut or miter-cut.
The ridge cap shall be installed as recommended by the metal roofing
manufacturer. Height of corrugations, ribs, or seams, at overlap of
adjacent roof sheets shall be the building manufacturer's standard for the
indicated roof slope.

1.1 Steel Panels

Zinc-coated steel conforming to ASTM A 653/A 653M; aluminum-zinc alloy
coated steel conforming to ASTM A 792/A 792M, AZ 50 coating; or
aluminum-coated steel conforming to ASTM A 463/A 463M, Type 2, coating
designation T2 65. Uncoated roof panels shall be 22 gauge thick minimum.
Panels shall be within 95 percent of the nominal thickness. Prior to
shipment, mill finish panels shall be treated with a passivating chemical
and oiled to inhibit the formation of oxide corrosion products. Panels
that have become wet during shipment and have started to oxidize shall be
rejected.

.2 ACCESSORIES

Accessories shall be compatible with the roofing furnished. Flashing,
trim, metal closure strips, caps, and similar metal accessories shall be
not less than the minimum thicknesses specified for roof panels. Critical
locations such as valleys shall receive underlying flashing that acts as
secondary protection. Exposed metal accessories shall be finished to match
the panels furnished. Molded closure strips shall be bituminous-saturated
fiber, closed-cell or solid-cell synthetic rubber or neoprene, or polyvinyl
chloride premolded to match configuration of the panels and shall not
absorb or retain water.

2.1 NOT USED
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2

2.2 Snow Guards

Snow guards shall be provided to prevent the sudden movement of snow and
ice. Guards shall be made from clear polycarbonate and shall be clamped to
the standing seam of the roof.

.3 FASTENERS

Fasteners for roof panels shall be zinc-coated steel, aluminum, or nylon
capped steel, type and size as recommended by the manufacturer to meet the
performance requirements. Fasteners for accessories shall be the
manufacturer's standard. Exposed roof fasteners shall be gasketed or have
gasketed washers on the exterior side of the roofing to waterproof the
fastener penetration. Washer material shall be compatible with the panels;
and gasketed portion of fasteners or washers shall be neoprene or other
equally durable elastomeric material approximately 3 mm thick.

.3.1 Concealed Anchor Clips

Concealed anchor clips shall have factory punched or drilled holes for
attachment. There shall be a minimum of two fasteners per clip. Clip
shall be made to accommodate the total thermal movement required.

.4 FACTORY COLOR FINISH

Panels shall have a factory applied polyvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prime coat. Color shall match the color indicated on the
drawings in Section 09915 COLOR SCHEDULE. The exterior coating shall be a
nominal 0.025 mm thickness consisting of a topcoat of not less than 0.018 mm
dry film thickness and the paint manufacturer's recommended primer of not
less than 0.005 mm thickness. The exterior color finish shall meet the

test requirements specified below.

.4.1 Cyclic Salt Fog/UV Test

A sample of the sheets shall withstand a cyclic corrosion test for a
minimum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirement in the test. Immediately upon removal of the panel from the
test, the coating shall receive a rating of not less than 10, no
blistering, as determined by ASTM D 714; 10, no rusting, as determined by
ASTM D 610; and a rating of 6, over 2.0 to 3.0 mm failure at scribe, as
determined by ASTM D 1654.

.4.2 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 3 mm
diameter mandrel, the coating film shall show no evidence of fracturing to
the naked eye.

.4.3 Accelerated Weathering, Chalking Resistance and Color Change

A sample of the sheets shall be tested in accordance with ASTM G 154, test
condition UVA-340 lamp, 4h UV at 60 degrees C followed by 4h CON at 50
degrees C for 2000 total hours. The coating shall withstand the weathering
test without cracking, peeling, blistering, loss of adhesion of the
protective coating, or corrosion of the base metal. Protective coating
with an adhesion rating of less than 4B when tested in accordance with ASTM
D 3359, Test Method B, shall be considered as an area indicating loss of
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adhesion. Following the accelerated weathering test, the coating shall
have a chalk rating not less than No. 8 in accordance with ASTM D 4214 test
procedures, and the color change shall not exceed 5 CIE or Hunter Lab color
difference (delta E) units in accordance with ASTM D 2244. For sheets
required to have a low gloss finish, the chalk rating shall be not less
than No. 6 and the color difference shall be not greater than 7 units.

2.4.4 Humidity Test
When subjected to a humidity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
creepage or corrosion.

2.4.5 Impact Resistance
Factory-painted sheet shall withstand direct and reverse impact in
accordance with ASTM D 2794 13 mm diameter hemispherical head indenter,
equal to 6.7 times the metal thickness in mm, expressed in N-meters, with
no cracking.

2.4.6 Abrasion Resistance Test
When subjected to the falling sand test in accordance with ASTM D 968,
Method A, the coating system shall withstand a minimum of 50 liters of sand
before the appearance of the base metal. The term "appearance of base
metal" refers to the metallic coating on steel or the aluminum base metal.

2.4.7 Specular Gloss

Finished roof surfaces shall have a specular gloss value of 30 plus or
minus at 60 degrees when measured in accordance with ASTM D 523.

2.4.8 Pollution Resistance
Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308.

2.5 NOT USED

2.6 INSULATION

See specification section 07220, Roof Insulation.

2.7 NOT USED

2.8 SEALANT
Sealant shall be an elastomeric type containing no oil or asphalt. Exposed
sealant shall be clear and shall cure to a rubberlike consistency. Sealant
placed in the roof panel standing seam ribs shall be provided in accordance
with the manufacturer's recommendations.

2.9 GASKETS AND INSULATING COMPOUNDS
Gaskets and insulating compounds shall be nonabsorptive and suitable for

insulating contact points of incompatible materials. Insulating compounds
shall be nonrunning after drying.
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2.10 VAPOR RETARDER
2.10.1 NOT USED
2.10.2 Vapor Retarders Separate from Insulation

Vapor retarder material shall be polyethylene sheeting conforming to ASTM D
4397. A single ply of 0.25 mm polyethylene sheet; or, at the Contractor's
option, a double ply of 0.15 mm polyethylene sheet shall be used. A fully
compatible polyethylene tape which has equal or better water vapor control
characteristics than the vapor retarder material shall be provided. A
cloth industrial duct tape in a utility grade shall also be provided to use
as needed to protect the vapor retarder from puncturing.

2.10.3 Slip Sheet for Use With Vapor Retarder

Slip sheet for use with vapor retarder shall be a 0.24 kg per square meter
rosin-sized, unsaturated building paper.

PART 3 EXECUTION
3.1 INSTALLATION

Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissimilar materials which are not compatible
when contacting each other shall be insulated by means of gaskets or
insulating compounds. Improper or mislocated drill holes shall be plugged
with an oversize screw fastener and gasketed washer; however, sheets with
an excess of such holes or with such holes in critical locations shall not
be used. Exposed surfaces and edges shall be kept clean and free from
sealant, metal cuttings, hazardous burrs, and other foreign material.
Stained, discolored, or damaged sheets shall be removed from the site.

3.1.1 Roofing

Side laps shall be laid away from the prevailing winds. Side and end lap
distances, joint sealing, and fastening and spacing of fasteners shall be
in accordance with manufacturer's standard practice. Spacing of exposed
fasteners shall present an orderly appearance. Side laps and end laps of
roof panels and joints at accessories shall be sealed. Fasteners shall be
driven normal to the surface. Method of applying joint sealant shall
conform to the manufacturer's recommendation to achieve a complete
weathertight installation. Accessories shall be fastened into substrate,
except as otherwise approved. Closure strips shall be provided as
indicated and where necessary to provide weathertight construction.

3.1.2 Field Forming of Roof Panels for Unique Areas

When roofing panels are formed from factory-color-finished steel coils at
the project site, the same care and quality control measures that are taken
in shop forming of roofing panels shall be observed. Rollformer shall be
operated by the metal roofing manufacturer's approved installer. In cold
weather conditions, preheating of the steel coils to be field formed shall
be performed as necessary just prior to the rolling operations.

3.1.3 Underlayment

Underlayment types shall be installed where shown on the drawings; they
shall be installed directly over the substrate. If a roof panel rests
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directly on the underlayments, a slip sheet shall be installed as a top
layer, beneath the metal roofing panels, to prevent adhesion. All
underlayments shall be installed so that successive strips overlap the next
lower strip in shingle fashion. Underlayments shall be installed in
accordance with the manufacturer's written instructions. The underlayments
shall ensure that any water that penetrates below the metal roofing panels
will drain outside of the building envelope.

3.2 INSULATION INSTALLATION
See specification section 07220, Roof Insulation.
3.3 PROTECTION OF VAPOR RETARDER FROM ROOF DECK

A cloth industrial duct tape shall be adhered over all the seams of metal
roof decking, at any penetration edges, and at all surface areas exhibiting
sharp burrs or similar protrusions. For other types of roof decking, cloth
industrial duct tape shall be adhered over all irregularities which could
potentially puncture polyethylene membrane.

3.4 VAPOR RETARDER INSTALLATION
3.4.1 Integral Facing on Blanket Insulation

Integral facing on blanket insulation shall have the facing lapped and
sealed with a compatible tape to provide a vapor tight membrane.

3.4.2 Polyethylene Vapor Retarder

The polyethylene vapor retarder membrane shall be installed over the entire
surface. A fully compatible polyethylene tape shall be used to seal the
edges of the sheets to provide a vapor tight membrane. Sheet edges shall
be lapped not less than 150 mm. Sufficient material shall be provided to
avoid inducing stresses in the sheets due to stretching or binding. All
tears or punctures that are visible in the finished surface at any time
during the construction process shall be sealed with polyethylene tape.
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON-STRUCTURAL METAL ROOF SYSTEM

FACILITY DESCRIPTION

BUILDING NUMBER:

CORPS OF ENGINEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS :

POINT OF CONTACT:

TELEPHONE NUMBER:

OWNER

OWNER :

ADDRESS :

POINT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTION AGENT

CONSTRUCTION AGENT:

ADDRESS :

POINT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON-STRUCTURAL METAL ROOF SYSTEM
(continued)

THE NON-STRUCTURAL METAL ROOF SYSTEM INSTALLED ON THE ABOVE NAMED BUILDING IS
WARRANTED BY FOR A PERIOD OF FIVE (5) YEARS
AGAINST WORKMANSHIP AND MATERIAL DEFICIENCES, WIND DAMAGE, STRUCTURAL
FATLURE, AND LEAKAGE. THE NON-STRUCTURAL METAL ROOFING SYSTEM COVERED UNDER
THIS WARRANTY SHALL INCLUDE, BUT SHALL NOT BE LIMITED TO, THE FOLLOWING: THE
ENTIRE ROOFING SYSTEM, MANUFACTURER SUPPLIED FRAMING AND STRUCTURAL MEMBERS,
METAL ROOF PANELS, FASTENERS, CONNECTORS, ROOF SECUREMENT COMPONENTS, AND
ASSEMBLIES TESTED AND APPROVED IN ACCORDANCE WITH UL 580. IN ADDITION, THE
SYSTEM PANEL FINISHES, SLIP SHEET, INSULATION, VAPOR RETARDER, ALL
ACCESSORIES, COMPONENTS, AND TRIM AND ALL CONNECTIONS ARE INCLUDED. THIS
INCLUDES ROOF PENETRATION ITEMS SUCH AS VENTS, CURBS, SKYLIGHTS; INTERIOR OR
EXTERIOR GUTTERS AND DOWNSPOUTS; EAVES, RIDGE, HIP, VALLEY, RAKE, GABLE,
WALL, OR OTHER ROOF SYSTEM FLASHINGS INSTALLED AND ANY OTHER COMPONENTS
SPECIFIED WITHIN THIS CONTRACT TO PROVIDE A WEATHERTIGHT ROOF SYSTEM; AND
ITEMS SPECIFIED IN OTHER SECTIONS OF THE SPECIFICATIONS THAT ARE PART OF THE
NON-STRUCTURAL METAL ROOFING SYSTEM.

ALL MATERIAL DEFICIENCIES, WIND DAMAGE, STRUCTURAL FAILURE, AND LEAKAGE
ASSOCIATED WITH THE NON-STRUCTURAL METAL ROOF SYSTEM COVERED UNDER THIS
WARRANTY SHALL BE REPAIRED AS APPROVED BY THE CONTRACTING OFFICER. THIS
WARRANTY SHALL COVER THE ENTIRE COST OF REPAIR OR REPLACEMENT, INCLUDING ALL
MATERIAL, LABOR, AND RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY
COMMENCED ON THE DATE OF FINAL ACCEPTANCE ON AND
WILL REMAIN IN EFFECT FOR STATED DURATION FROM THIS DATE.

SIGNED, DATED, AND NOTARIZED (BY COMPANY PRESIDENT)

(Company President) (Date)
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON-STRUCTURAL METAL ROOFING SYSTEM
(continued)

THE CONTRACTOR SHALL SUPPLEMENT THIS WARRANTY WITH WRITTEN WARRANTIES FROM
THE MANUFACTURER AND/OR INSTALLER OF THE NON-STRUCTURAL METAL ROOFING SYSTEM,
WHICH SHALL BE SUBMITTED ALONG WITH THE CONTRACTOR'S WARRANTY. HOWEVER, THE
CONTRACTOR WILL BE ULTIMATELY RESPONSIBLE FOR THIS WARRANTY AS OUTLINED IN
THE SPECIFICATIONS AND AS INDICATED IN THIS WARRANTY EXAMPLE.

EXCLUSIONS FROM COVERAGE

1. NATURAL DISASTERS, ACTS OF GOD (LIGHTNING, FIRE, EXPLOSIONS, SUSTAINED
WIND FORCES IN EXCESS OF THE DESIGN CRITERIA, EARTHQUAKES, AND HAIL).

2. ACTS OF NEGLIGENCE OR ABUSE OR MISUSE BY GOVERNMENT OR OTHER PERSONNEL,
INCLUDING ACCIDENTS, VANDALISM, CIVIL DISOBEDIENCE, WAR, OR DAMAGE CAUSED BY
FALLING OBJECTS.

3. DAMAGE BY STRUCTURAL FAILURE, SETTLEMENT, MOVEMENT, DISTORTION, WARPAGE,
OR DISPLACEMENT OF THE BUILDING STRUCTURE OR ALTERATIONS MADE TO THE BUILDING.

4. CORROSION CAUSED BY EXPOSURE TO CORROSIVE CHEMICALS, ASH OR FUMES
GENERATED OR RELEASED INSIDE OR OUTSIDE THE BUILDING FROM CHEMICAL PLANTS,
FOUNDRIES, PLATING WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE
LIKE.

5. FAILURE OF ANY PART OF THE NON-STRUCTURAL METAL ROOF DUE TO ACTIONS BY
THE OWNER TO INHIBIT FREE DRAINAGE OF WATER FROM THE ROOF AND GUTTERS AND
DOWNSPOUTS OR ALLOW PONDING WATER TO COLLECT ON THE ROOF SURFACE.
CONTRACTOR'S DESIGN SHALL INSURE FREE DRAINAGE FROM THE ROOF AND NOT ALLOW
PONDING WATER.

6. THIS WARRANTY APPLIES TO THE NON-STRUCTURAL METAL ROOFING SYSTEM. IT
DOES NOT INCLUDE ANY CONSEQUENTIAL DAMAGE TO THE BUILDING INTERIOR OR
CONTENTS WHICH IS COVERED BY THE WARRANTY OF CONSTRUCTION CLAUSE INCLUDED IN
THIS CONTRACT.

7. THIS WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER WITHOUT WRITTEN

CONSENT OF THE CONTRACTOR; AND THIS WARRANTY AND THE CONTRACT PROVISIONS WILL
TAKE PRECEDENCE OVER ANY CONFLICTS WITH STATE STATUTES.
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON-STRUCTURAL METAL ROOF SYSTEM
(continued)

**REPORTS OF LEAKS AND ROOF SYSTEM DEFICIENCIES SHALL BE RESPONDED TO WITHIN
48 HOURS OF RECEIPT OF NOTICE, BY TELEPHONE OR IN WRITING, FROM EITHER THE
OWNER OR CONTRACTING OFFICER. EMERGENCY REPAIRS TO PREVENT FURTHER ROOF
LEAKS SHALL BE INITIATED IMMEDIATELY; A WRITTEN PLAN SHALL BE SUBMITTED FOR
APPROVAL TO REPAIR OR REPLACE THIS ROOF SYSTEM WITHIN SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERMANENT REPAIRS OR REPLACEMENT SHALL BE STARTED
WITHIN 30 DAYS AFTER RECEIPT OF NOTICE, AND COMPLETED WITHIN A REASONABLE
TIME FRAME. IF THE CONTRACTOR FAILS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVISIONS, AS STATED IN THE CONTRACT AND AS CONTAINED HEREIN, THE
CONTRACTING OFFICER MAY HAVE THE NON-STRUCTURAL METAL ROOF SYSTEM REPAIRED OR
REPLACED BY OTHERS AND CHARGE THE COST TO THE CONTRACTOR.

IN THE EVENT THE CONTRACTOR DISPUTES THE EXISTENCE OF A WARRANTABLE DEFECT,
THE CONTRACTOR MAY CHALLENGE THE OWNER'S DEMAND FOR REPAIRS AND/OR
REPLACEMENT DIRECTED BY THE OWNER OR CONTRACTING OFFICER EITHER BY REQUESTING
A CONTRACTING OFFICER'S DECISION UNDER THE CONTRACT DISPUTES ACT, OR BY
REQUESTING THAT AN ARBITRATOR RESOLVE THE ISSUE. THE REQUEST FOR AN
ARBITRATOR MUST BE MADE WITHIN 48 HOURS OF BEING NOTIFIED OF THE DISPUTED
DEFECTS. UPON BEING INVOKED, THE PARTIES SHALL, WITHIN TEN (10) DAYS,
JOINTLY REQUEST A LIST OF FIVE (5) ARBITRATORS FROM THE FEDERAL MEDIATION AND
CONCILIATION SERVICE. THE PARTIES SHALL CONFER WITHIN TEN (10) DAYS AFTER
RECEIPT OF THE LIST TO SEEK AGREEMENT ON AN ARBITRATOR. IF THE PARTIES
CANNOT AGREE ON AN ARBITRATOR, THE CONTRACTING OFFICER AND THE PRESIDENT OF
THE CONTRACTOR'S COMPANY WILL STRIKE ONE (1) NAME FROM THE LIST ALTERNATIVELY
UNTIL ONE (1) NAME REMAINS. THE REMAINING PERSON SHALL BE THE DULY SELECTED
ARBITRATOR. THE COSTS OF THE ARBITRATION, INCLUDING THE ARBITRATOR'S FEE AND
EXPENSES, COURT REPORTER, COURTROOM OR SITE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. EITHER PARTY DESIRING A COPY OF THE TRANSCRIPT
SHALL PAY FOR THE TRANSCRIPT. A HEARING WILL BE HELD AS SOON AS THE PARTIES
CAN MUTUALLY AGREE. A WRITTEN ARBITRATOR'S DECISION WILL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOWING THE HEARING. THE DECISION OF THE ARBITRATOR
WILL NOT BE BINDING; HOWEVER, IT WILL BE ADMISSIBLE IN ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DISPUTES ACT.

A FRAMED COPY OF THIS WARRANTY SHALL BE POSTED IN THE MECHANICAL ROOM OR
OTHER APPROVED LOCATION DURING THE ENTIRE WARRANTY PERIOD.

-- End of Section --
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Amendment #5
SECTION 08120

ALUMINUM DOORS AND FRAMES

PART 1 GENERAL
1.1 REFERENCES

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

ALUMINUM ASSOCIATION (AA)
AA 45 (1980) Aluminum Finishes
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM A 36/A 36M (1997; Rev. A) Carbon Structural Steel

ASTM B 209M (1995) Aluminum and Aluminum-Alloy Sheet
and Plate (Metric)

ASTM B 221M (1996) Aluminum and Aluminum-Alloy
Extruded Bars, Rods, Wire, Profiles, and
Tubes (Metric)

ASTM E 283 (1991) Rate of Air Leakage Through
Exterior Windows, Curtain Walls, and Doors
Under Specified Pressure Differences
Across the Specimen

ASTM E 331 (1996) Water Penetration of Exterior
Windows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

1.2 PERFORMANCE REQUIREMENTS
1.2.1 Structural

Shapes and thicknesses of framing members shall be sufficient to withstand
a design wind load of not less than 7 kilopascals of supported area with a
deflection of not more than 1/160 times the length of the member. Provide
glazing beads, moldings, and trim of not less than 1.25 mm nominal
thickness. The glazing shall have a minimum frame bite of 25 mm. Frame
connections to adjacent walls shall resist a combined ultimate loading
consisting of a tension force of 35 KN/M and a shear force of 13-KN/M.

1.2.2 Air Infiltration
When tested in accordance with ASTM E 283, air infiltration shall not exceed
2.63 by 10-5 cms per square meter of fixed area at a test pressure of 0.30

kPa (80 kilometers per hour wind) .

1.2.3 Water Penetration
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1.

When tested in accordance with ASTM E 331, there shall be no water
penetration at a pressure of 0.38 kPa of fixed area.

3 SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal
Procedures."

SD-02 Shop Drawings
Doors and frames; G, RE
Show elevations of each door type, size of doors and frames, metal
gages, details of door and frame construction, methods of
anchorage, glazing details, weatherstripping, provisions for and
location of hardware, and details of installation.

SD-08 Manufacturer's Instructions

Doors and frames

Submit detail specifications and instructions for installation,
adjustments, cleaning, and maintenance.

.4 DELIVERY, STORAGE, AND HANDLING

Inspect materials delivered to the site for damage. Unload and store with
minimum handling. Provide storage space in dry location with adequate
ventilation, free from dust or water, and easily accessible for inspection
and handling. Stack materials on nonabsorptive strips or wood platforms.
Do not cover doors and frames with tarps, polyethylene film, or similar
coverings. Protect finished surfaces during shipping and handling using
manufacturer's standard method, except that no coatings or lacquers shall
be applied to surfaces to which calking and glazing compounds must adhere.

PART 2 PRODUCTS

2

.1 DOORS AND FRAMES

Swing-type aluminum doors and frames of size, design, and location
indicated. Provide doors complete with frames, framing members, subframes,
transoms, adjoining sidelights, adjoining window wall, trim, and
accessories.

.2 MATERIALS

.2.1 Anchors

Stainless steel or steel with hot-dipped galvanized finish.

.2.2 Weatherstripping

Continuous wool pile, silicone treated, or type recommended by door
manufacturer.

.2.3 Aluminum Alloy for Doors and Frames

ASTM B 221M, Alloy 6063-T5 for extrusions. ASTM B 209M, alloy and temper
best suited for aluminum sheets and strips.

SECTION 08120 Page 2



FORT ONTARIO - OSWEGO, NEW YORK DACA27-03-B-0003

2.2.4 Fasteners
Hard aluminum or stainless steel.
2.2.5 Structural Steel
ASTM A 36/A 36M.
2.2.6 Aluminum Paint
Type as recommended by aluminum door manufacturer.
2.3 FABRICATION
2.3.1 Aluminum Frames

Extruded aluminum shapes with contours approximately as indicated. Provide
removable glass stops and glazing beads for frames accommodating fixed
glass. Use countersunk stainless steel Phillips screws for exposed
fastenings, and space not more than 300 mm o.c. Mill joints in frame
members to a hairline fit, reinforce, and secure mechanically.

2.3.2 Aluminum Doors

Of type, size, and design indicated and not less than 45 mm thick. Minimum
wall thickness, 3 mm, except beads and trim, 1.25 mm. Door sizes shown are
nominal and shall include standard clearances as follows: 2.5 mm at hinge
and lock stiles, 3 mm between meeting stiles, 3 mm at top rails, 5 mm
between bottom and threshold, and 17 mm between bottom and floor.

2.3.2.1 Full Glazed Stile and Rail Doors

Doors shall have medium stiles and rails as indicated. Fabricate from
extruded aluminum hollow seamless tubes or from a combination of
open-shaped members interlocked or welded together. Fasten top and bottom
rail together by means of welding or by 10 or 13 mm diameter cadmium-plated
tensioned steel tie rods. Provide an adjustable mechanism of jack screws
or other methods in the top rail to allow for minor clearance adjustments
after installation.

2.3.3 Welding and Fastening

Where possible, locate welds on unexposed surfaces. Dress welds on exposed
surfaces smoothly. Select welding rods, filler wire, and flux to produce a
uniform texture and color in finished work. Remove flux and spatter from
surfaces immediately after welding. Exposed screws or bolts will be
permitted only in inconspicuous locations, and shall have countersunk
heads. Weld concealed reinforcements for hardware in place.

2.3.4 Weatherstripping

Provide on stiles and rails of exterior doors. Fit into slots which are
integral with doors or frames. Weatherstripping shall be replaceable
without special tools, and adjustable at meeting rails of pairs of doors.
Installation shall allow doors to swing freely and close positively. Air
leakage of a single leaf weatherstripped door shall not exceed 2.19 x 10-5
cubic meter per second of air per square meter of door area when tested in
accordance with ASTM E 283.
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2.3.5 Anchors

On the backs of subframes, provide anchors of the sizes and shapes
indicated for securing subframes to adjacent construction. Anchor transom
bars at ends and mullions at head and sill. Place anchors as indicated.

2.3.6 Provisions for Hardware

Hardware is specified in Section 08710, "Door Hardware." Deliver hardware
templates and hardware (except field-applied hardware) to the door
manufacturer for use in fabrication of aluminum doors and frames. Cut,
reinforce, drill, and tap doors and frames at the factory to receive
template hardware. Provide doors to receive surface-applied hardware,
except push plates, kick plates, and mop plates, with reinforcing only;
drill and tap in the field. Provide hardware reinforcements of stainless
steel or steel with hot-dipped galvanized finish, and secure with stainless
steel screws.

2.3.7 Provisions for Glazing

Provide extruded aluminum snap-in glazing beads on interior side of doors.
Provide extruded aluminum, theft-proof, snap-in glazing beads or fixed
glazing beads on exterior or security side of doors. Glazing beads shall
have vinyl insert glazing gaskets. Design glazing beads to receive glass
of thickness indicated or specified. Glazing is specified in Section 08810,
"Glass and Glazing."

2.3.8 Finishes

Provide exposed aluminum surfaces with factory finish of anodic coating or
organic coating.

2.3.8.1 Anodic Coating

Clean exposed aluminum surfaces and provide an anodized finish conforming
to AA 45. Finish shall be clear (natural), designation AA-M10-C22-A31,
Architectural Class II 0.01 to 0.0175 mm.

2.3.8.2 NOT USED
PART 3 EXECUTION
3.1 INSTALLATION

Plumb, square, level, and align frames and framing members to receive doors
transoms, adjoining sidelights, and, adjoining window walls. Anchor frames
to adjacent construction as indicated and in accordance with manufacturer's
printed instructions. Anchor bottom of each frame to rough floor
construction with 2.4 mm thick stainless steel angle clips secured to back
of each jamb and to floor construction; use stainless steel bolts and
expansion rivets for fastening clip anchors. Seal metal-to-metal joints
between framing members as specified in Section 07900, "Joint Sealing."
Hang doors to produce clearances specified in paragraph entitled "Aluminum
Doors," of this section. After erection and glazing, adjust doors and
hardware to operate properly.

3.2 PROTECTION FROM DISSIMILAR MATERIALS
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3

2.1 Dissimilar Metals

Where aluminum surfaces come in contact with metals other than stainless
steel, zinc, or small areas of white bronze, protect from direct contact by
one or a combination of the following methods:

a. Paint the dissimilar metal with one coat of heavy-bodied
bituminous paint.

b. Apply a good gquality elastomeric sealant between the aluminum and
the dissimilar metal.

c. Paint the dissimilar metal with one coat of primer and one coat of
aluminum paint.

d. Use a nonabsorptive tape or gasket in permanently dry locations.

.2.2 Drainage from Dissimilar Metals

In locations where drainage from dissimilar metals has direct contact with
aluminum, provide protective paint, to prevent aluminum discoloration.

.2.3 Masonry and Concrete

Provide aluminum surfaces in contact with mortar, concrete, or other
masonry materials with one coat of heavy-bodied bituminous paint.

.2.4 Wood or Other Absorptive Materials

Provide aluminum surfaces in contact with absorptive materials subject to
frequent moisture, and aluminum surfaces in contact with treated wood, with
two coats of aluminum paint or one coat of heavy-bodied bituminous paint.
In lieu of painting the aluminum, the Contractor shall have the option of
painting the wood or other absorptive surface with two coats of aluminum
paint and sealing the joints with elastomeric sealant.

.3 CLEANING

Upon completion of installation, clean door and frame surfaces in
accordance with door manufacturer's recommended procedure. Do not use
abrasive, caustic, or acid cleaning agents.

.4 PROTECTION

Protect doors and frames from damage and from contamination by other
materials such as cement mortar. Prior to completion and acceptance of the
work, restore damaged doors and frames to original condition, or replace
with new ones.

-- End of Section --
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Amendment #5
SECTION 08330A

OVERHEAD ROLLING DOORS

PART 1 GENERAL

1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 84 (1999) Surface Burning Characteristics of
Building Materials

ASTM E 330 (1997el) Structural Performance of
Exterior Windows, Curtain Walls, and Doors

by Uniform Static Air Pressure Difference

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS (ASHRAE)

ASHRAE Hdbk-IP (1997) Handbook, Fundamentals I-P Edition
ASHRAE Hdbk-SI (1997) Handbook, Fundamentals SI Edition
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
NEMA ICS 2 (1993) Industrial Control and Systems
Controllers, Contactors, and Overload

Relays Rated Not More Than 2,000 Volts AC
or 750 Volts DC

NEMA ICS 6 (1993) Industrial Control and Systems
Enclosures
NEMA MG 1 (1998) Motors and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 (1999) National Electrical Code
NFPA 80 (1999) Fire Doors and Fire Windows
1.2 DESCRIPTION
Overhead rolling doors shall be spring counterbalanced, rolling type, with
interlocking slats, complete with guides, fastenings, hood, brackets, and
operating mechanisms, and shall be designed for use on openings as

indicated. Each door shall be provided with a permanent label showing
the manufacturer's name and address and the model/serial number of the
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door. Doors in excess of the labelled size shall be deemed oversize and
shall be provided with a listing agency oversize label, or a listing agency
oversize certificate, or a certificate signed by an official of the
manufacturing company certifying that the door and operator have been
designed to meet the specified requirements.

1.2.1 Wind Load Requirements

Doors and components shall be designed to withstand the minimum design wind
load of 960 Pa. Doors shall be constructed to sustain a superimposed load,
both inward and outward, equal to 1-1/2 times the minimum design wind load.
Test data showing compliance with design windload requirements for the
specific door design tested in accordance with the uniform static air
pressure difference test procedures of ASTM E 330 shall be provided.
Recovery shall be at least 3/4 of the maximum deflection within 24 hours
after the test load is removed. Sound engineering principles may be used
to interpolate or extrapolate test results to door sizes not specifically
tested

1.2.2 Operational Cycle Life

All portions of the door and door operating mechanism that are subject to
movement, wear, or stress fatigue shall be designed to operate through a
minimum number of 10 cycles per day. One complete cycle of door operation
ig defined as when the door is in the closed position, moves to the full
open position, and returns to the closed position.

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Overhead Rolling Door Unit; G, RE.
Drawings showing the location of each door including schedules.
Drawings shall include elevations of each door type, details and
method of anchorage, details of construction, location and
installation of hardware, shape and thickness of materials,
details of joints and connections, and details of guides, power
operators, controls, and other fittings.
SD-03 Product Data
Overhead Rolling Door Unit; G, RE.

Manufacturer's catalog data, test data, and summary of forces
and loads on the walls/jambs.

Manufacturer's preprinted installation instructions.

SD-04 Samples
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Overhead Rolling Door Unit; G, RE.

Manufacturer's standard color samples of factory applied
finishes.

SD-07 Certificates
Fire Doors

Oversize labels or certificates stating that the overhead
rolling doors conform to requirements of this section.
Certificates for oversize fire doors stating that the doors and
hardware are manufactured in compliance with the requirements for
doors of this type and class and have been tested and meet the
requirements for the class indicated. Certificate is not required
when fire door has a listing agency label or oversize label on the
door bottom bar.

SD-10 Operation and Maintenance Data
Operation Manual
Maintenance and Repair Manual

Six copies of the system operation manual and system maintenance
and repair manual for each type of door and control system.

1.4 DELIVERY AND STORAGE

Doors shall be delivered to the jobsite wrapped in a protective covering
with the brands and names clearly marked thereon. Doors shall be stored in
a dry location that is adequately ventilated and free from dirt and dust,
water, and other contaminants, and in a manner that permits easy access for
inspection and handling.

1.5 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a 1l-year period shall be provided.

1.6 OPERATION AND MAINTENANCE MANUALS

Operating instructions outlining the step-by-step procedures required for
motorized door and shutter operation for the overhead rolling door unit
shall be provided. The instructions shall include the manufacturer's name,
model number, service manual, parts list, and brief description of all
equipment and their basic operating features. Maintenance instructions
listing routine maintenance procedures, possible breakdowns and repairs,
troubleshooting guides, and simplified diagrams for the equipment as
installed shall be provided. A complete list of parts and supplies, source
of supply, and a list of the high mortality maintenance parts shall be
provided.

PART 2 PRODUCTS
2.1 OVERHEAD ROLLING DOORS
Doors shall be surface-mounted type with guides at jambs set back a

sufficient distance to clear the opening. Exterior doors shall be mounted
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as indicated.

1.1 NOT USED

2.1.1.1 NOT USED

2.1.1.2 Insulated Curtains

The slat system shall supply a minimum R-value of 4 when calculated in
accordance with ASHRAE Hdbk-IP ASHRAE Hdbk-SI. Slats shall be of the flat
type as standard with the manufacturer. Slats shall consist of a urethane
core not less than 17 mm thick, completely enclosed within metal facings.
Exterior face of slats shall be gauge as specified for curtains. Interior
face shall be not lighter than 0.56 mm. The insulated slat assembly shall
have a flame spread rating of not more than 25 and a smoke development
factor of not more than 50 when tested in accordance with ASTM E 84.

.1.2 Endlocks and Windlocks

The ends of each alternate slat for interior doors shall have steel
endlocks of manufacturer's stock design. Endlocks shall be provided in
accordance with manufacturer's listing on fire doors when required by test
results performed by the code listing agency. In addition to endlocks,
non-rated exterior doors shall have the manufacturer's standard windlocks
as required to withstand the wind load. Windlocks shall prevent the
curtain from leaving guides because of deflection from specified wind
pressure.

1.3 Bottom Bar

The curtain shall have a standard bottom bar consisting of two aluminum
angles for aluminum doors. A sensing edge shall be attached to the bottom
bar of doors that are electric-power operated.

.1.4 Guides

Guides shall be steel structural shapes or formed steel shapes, of a size
and depth to provide proper clearance for operation and resistance under
the design windload. Guides shall be attached to adjoining construction
with fasteners recommended by the manufacturer. Spacing of fasteners shall
be as required to meet the minimum design windload. Doors and guides in
hazardous areas shall have static grounding.

.1.5 Barrel

The barrel shall be steel pipe or commercial welded steel tubing of proper
diameter for the size of curtain. Deflection shall not exceed 2.5 mm per
meter of span. Ends of the barrel shall be closed with metal plugs,
machined to fit the pipe. Aluminum plugs are acceptable on non-fire door
barrels.

.1.6 Springs

0il tempered helical steel counter-balance torsion springs shall be
installed within the barrel and shall be capable of producing sufficient
torque to assure easy operation of the door curtain. Access shall be
provided for spring tension adjustment from outside of the bracket without
removing the hood.
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2.1.7 Brackets

Brackets shall be of steel plates to close the ends of the roller-shaft
housing, and to provide mounting surfaces for the hood. An operation
bracket hub and shaft plugs shall have sealed prelubricated ball bearings.

2.1.8 Hoods

Hoods shall be aluminum with minimum bare metal thickness of 0.56 mm
formed to fit contour of the end brackets, and shall be reinforced with
steel rods, rolled beads, or flanges at top and bottom edges. Multiple
segment and single piece hoods shall be provided with support brackets of
the manufacturer's standard design as required for adequate support.

2.1.9 Weatherstripping

Exterior doors shall be fully weatherstripped. A compressible and
replaceable weather seal shall be attached to the bottom bar. Weather seal
at door guides shall be continuous vinyl or neoprene, bulb or leaf type, or
shall be nylon-brush type. A weather baffle shall be provided at the
lintel or inside the hood. Weatherstripping shall be easily replaced
without special tools.

2.1.10 Slat Openings
2.1.10.1 Vision Lites

Vision lites shall be those standard for the manufacturer. The lite
assembly shall consist of 5 separate lites across and 3 slats high.
Opening shall have manufacturer's standard acrylic coverings.

2.1.11 Operation

Doors shall be operated by means of electric power with auxiliary chain
hoist. Equipment shall be designed and manufactured for usage in
non-hazardous areas.

2.1.11.1 NOT USED
2.1.11.2 NOT USED
2.1.11.3 NOT USED
2.1.11.4 Electric Power Operator With Auxiliary Chain Hoist Operation

Electric power operators shall be heavy-duty industrial type. The unit
shall operate the door through the operational cycle life specified. The
electric power operator shall be complete with electric motor, auxiliary
operation, brake, mounting brackets, push button controls, limit switchesg,
magnetic reversing starter, and all other accessories necessary to operate
components specified in other paragraphs of this section. The operator
shall be so designed that the motor may be removed without disturbing the
limit-switches settings and without affecting the emergency chain operator.
Doors shall be provided with an auxiliary operator for immediate emergency
manual operation of the door in case of electrical failure. Auxiliary
operation shall be by means of galvanized endless chain extending to within
915 mm of the floor. The emergency manual operating mechanism shall be so
arranged that it may be operated from the floor without affecting the
settings of the limit switches. A mechanical device shall be included that
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will disconnect the motor from the drive operating mechanism when the
auxiliary operator is used. Where control voltages differ from motor
voltage, a control voltage transformer shall be provided in and as part of
the electric power operator system. Control voltage shall not exceed 120
volts.

a. Motorsg: Drive motors shall conform to NEMA MG 1, shall be
high-starting torque, reversible type, and shall be of sufficient wattage
and torque output to move the door in either direction from any position at
a speed range of 0.18 m per second (6 to 8 inches per second) without
exceeding the rated capacity. Motors shall be suitable for operation on
208 volts, 60 hertz, 3-phase current and shall be suitable for
across-the-line starting. Motors shall be designed to operate at full
capacity over a supply voltage variation of plus or minus 10 percent of the
motor voltage rating. Motors shall be provided with overload protection.

b. Controls: Control equipment shall conform to NEMA ICS 2.
Enclosures shall conform to NEMA ICS 6, Type 12 (industrial use), Type 7 or
9 in hazardous locations, in accordance with NFPA 70. Exterior control
stations shall be weatherproof key-operated type with corrosion-resistant
cast-metal cover. Each control station shall be of the three position
button type, marked "OPEN," "CLOSE," and "STOP." The "OPEN" and "STOP"
controls shall be of the momentary contact type with seal-in contact. The
"CLOSE" control shall be of the momentary contact type. When the door is
in motion and the "STOP" control is pressed, the door shall stop instantly
and remain in the stop position; from the stop position, the door shall be
operable in either direction by the "OPEN" or "CLOSE" controls. Controls
shall be of the full-guarded type to prevent accidental operation. Readily
adjustable limit switches shall be provided to automatically stop the doors
at their fully open and closed positions.

c. Sensing Edge Device: The bottom edge of electric power operated
doors shall have a pneumatic sensing edge that will reverse the door
movement upon contact with an obstruction and cause the door to return to
its full open position. The sensing edge shall not substitute for a limit
switch. Exterior doors shall be provided with a combination compressible
weather seal and sensing edge.

d. Electrical Work: Conduit and wiring necessary for proper
operation shall be provided under Section 16415 ELECTRICAL WORK, INTERIOR.
Flexible connections between doors and fixed supports shall be made with
flexible type SJO cable, except in hazardous locations where wiring shall
conform to NFPA 70, as appropriate. The cable shall have a spring-loaded
automatic take up reel or a coil cord equivalent device.

2.1.12 Inertia Brake
Overhead rolling door shall have a mechanical inertia brake device which
will stop the door from free fall in any position, should there be a
failure in the motor operator brake or roller chain drive. The unit shall
be capable of being reset with a back drive action.

2.1.13 Locking

Locking for motor operated doors shall consist of self-locking gearing with
chain lock for emergency hand chain.

2.1.14 Finish
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Aluminum slats and hoods shall receive a clear anodized finisgsh. Surfaces
other than slats, hood, and faying surfaces shall be cleaned and treated to
assure maximum paint adherence and shall be given a factory dip or spray
coat of rust inhibitive metallic oxide or synthetic resin primer. Color
shall be in accordance with Section 09915 COLOR SCHEDULE.

PART 3 EXECUTION
3.1 INSTALLATION

Doors shall be installed in accordance with approved detail drawings and
manufacturer's instructions. Anchors and inserts for guides, brackets,
motors, switches, hardware, and other accessorieg shall be accurately
located. Upon completion, doors shall be free from warp, twist, or
distortion. Doors shall be lubricated, properly adjusted, and demonstrated
to operate freely.

3.2 NOT USED

3.3 TESTS
The fire doors shall be drop tested in accordance with NFPA 80 to show
proper operation and full automatic closure and shall be reset in
accordance with the manufacturer's instructions. A written record of

initial test shall be provided to the Contracting Officer.

-- End of Section --
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Amendment #5
SECTION 08520A

ALUMINUM AND ENVIRONMENTAL CONTROL ALUMINUM WINDOWS

PART 1 GENERAL

1

.1 REFERENCES

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

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1997) Designation System for Aluminum
Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 101 (1997) Voluntary Specifications for
Aluminum, Vinyl (PVC) and Wood Windows and
Glass Doors

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage
Through Exterior Windows, Curtain Walls,
and Doors Under Specified Pressure
Differences Across the Specimen

ASTM E 330 (1997el) Structural Performance of
Exterior Windows, Curtain Walls, and Doors
by Uniform Static Air Pressure Difference

ASTM E 547 (1996) Water Penetration of Exterior
Windows, Curtain Walls, and Doors by
Cyclic Static Air Pressure Differential

NATIONAL FENESTRATION RATING COUNCIL (NFRC)

NFRC 100 (1997) Procedure for Determing
Fenestration Product U-factors

NFRC 200 (1997) Procedure for Determining
Fenestration Product Solar Heat Gain
Coefficients at Normal Incidence

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (1997; Errata 97-1; TIA-97-1) Life Safety
Code
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1.2 WINDOW PERFORMANCE

Aluminum windows shall meet the following performance requirements.
Testing requirements shall be performed by an independent testing
laboratory or agency.

1.2.1 Structural Performance

Structural test pressures on window units shall be for positive load
(inward) and negative load (outward) in accordance with ASTM E 330. After
testing, there shall be no glass breakage, permanent damage to fasteners,
hardware parts, support arms or actuating mechanisms or any other damage
which could cause window to be inoperable. There shall be no permanent
deformation of any main frame, sash or ventilator member in excess of the
requirements established by AAMA 101 for the window types and
classification specified in this section.

Shapes and thicknesses of framing members shall be sufficient to withstand
a design wind load of not less than 7 kilopascals of supported area with a
deflection of not more than 1/160 times the length of the member. Provide
glazing beads, moldings, and trim of not less than 1.25 mm nominal
thickness. The glazing shall have a minimum frame bite of 25 mm. Frame
connections to adjacent walls shall resist a combined ultimate loading
consisting of a tension force of 35 KN/M and a shear force of 13-KN/M.

1.2.2 Air Infiltration

Air infiltration shall not exceed the amount established by AAMA 101 for
each window type when tested in accordance with ASTM E 283.

1.2.3 Water Penetration

Water penetration shall not exceed the amount established by AAMA 101 for
each window type when tested in accordance with ASTM E 547.

1.2.4 Thermal Performance

Thermal transmittance for thermally broken aluminum windows with insulating

glass shall not exceed a U-factor of 2.0 W/mzK (0.35 Btu/hr—ftz—F)
determined according to NFRC 100. Window units shall comply with the U.S.
Department of Energy, Energy Star Window Program for the Northern Climate
Zone.

1.2.5 Condensation Index Rating

The condensation index rating shall be 95 as determined using NFRC approved
software THERM.

1.2.6 Life Safety Criteria

Windows shall conform to NFPA 101 Life Safety Code when rescue and/or
second means of escape are indicated.

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When

used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
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submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings

Aluminum Windows; G, RE

Drawings indicating elevations of window, rough-opening
dimensions for each type and size of window, full-size sections,
thicknesses of metal, fastenings, methods of installation and
anchorage, connections with other work, type of wall construction,
size and spacing of anchors, method of glazing, types and

locations of operating hardware, mullion details, weatherstripping
details, and window schedules showing locations of each window

type.
SD-03 Product Data
Aluminum Windows; G, RE
Manufacturer's descriptive data and catalog cut sheets.

Manufacturer's preprinted installation instructions and cleaning
instructions.

SD-04 Samples
Aluminum Windows; G, RE

Manufacturer's standard color samples of the specified finishes.
SD-06 Test Reports
Aluminum Windows

Reports for each type of aluminum window attesting that
identical windows have been tested and meet all performance
requirements established under paragraph WINDOW PERFORMANCE.

SD-07 Certificates

Aluminum Windows

Certificates stating that the aluminum windows are AAMA
certified conforming to requirements of this section. Labels or
markings permanently affixed to the window will be accepted in
lieu of certificates. Product ratings determined using NFRC 100
and NFRC 200 shall be authorized for certification and properly
labeled by the manufacturer.

1.4 QUALIFICATION
Window manufacturer shall specialize in designing and manufacturing the
type of aluminum windows specified in this section, and shall have a
minimum of 5 years of documented successful experience. Manufacturer shall

have the facilities capable of meeting contract requirements, single-source
responsibility and warranty.

1.5 NOT USED
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1.6 DELIVERY AND STORAGE

Aluminum windows shall be delivered to project site and stored in
accordance with manufacturer's recommendations. Damaged windows shall be
replaced with new windows.

1.7 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS
2.1 ALUMINUM WINDOW TYPES

Aluminum windows shall consist of complete units including sash, glass,
frame, weatherstripping, and hardware. Windowsg shall conform to AAMA 101.
Windows shall be thermal break type double-glazed. Thermal barrier shall
be neoprene, rigid vinyl, or polyurethane and shall be resistant to
weather. Window members shall be heli-arc welded or angle-reinforced and
mechanically joined and sealed. Exposed welded joints shall be dressed and
finished. Joints shall be permanent and weathertight. Frames shall be
constructed to provide a minimum 6 mm thermal break between the exterior
and interior frame surfaces. Sash corners shall be internally sealed to
prevent air and water leaks. Inner sash shall be key-controlled to swing
to the interior to allow maintenance and replacement of the glass. Not
less than 4 control keys shall be furnished. Operable windows shall permit
cleaning the outside glass from inside the building.

2.1.1 Awning/Hopper/Projected Windows

Aluminum awning (A),hopper and projected windows shall conform to AAMA 101
PA-AW65 type consisting of hinged ventilators arranged in a single or
vertical series within a common frame. Ventilators shall be equipped with
concealed four-bar friction hinges. Operating hardware, except ventilator
arms and rotary operators, shall be concealed within frame and sill.
Ventilator arms shall be concealed when windows are closed.

2.1.2 NOT USED
2.2 WEATHERSTRIPPING

Weatherstripping for ventilating sections shall be of type designed to meet
water penetration and air infiltration requirements specified in this
section in accordance with AAMA 101, and shall be manufactured of material
compatible with aluminum and resistant to weather. Weatherstrips shall be
factory-applied and easily replaced in the field. Neoprene or
polyvinylchloride weatherstripping are not acceptable where exposed to
direct sunlight.

2.3 ACCESSORIES
2.3.1 Fasteners
Fastening devices shall be window manufacturer's standard design made from

aluminum, non-magnetic stainless steel, cadmium-plated steel,
nickel/chrome-plated steel in compliance with AAMA 101. Self-tapping sheet
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metal screws will not be acceptable for material thicker than 2 mm

2.3.2 Hardware

Hardware shall be as specified for each window type and shall be fabricated
of aluminum, stainless steel, cadmium-plated steel, zinc-plated steel or

nickel/chrome-plated steel in accordance with requirements established by
AAMA 101.

2.3.3 Window Anchors

Anchoring devices for installing windows shall be made of aluminum,

cadmium-plated steel, stainless steel, or zinc-plated steel conforming to
AAMA 101.

2.4 GLASS AND GLAZING

Aluminum windows shall be designed for inside glazing, field glazing, and
for glass types scheduled on drawings and specified in Section 08810 GLASS
AND GLAZING. Units shall be complete with glass and glazing provisions to
meet AAMA 101. Glazing material shall be compatible with aluminum, and
shall not require painting.

2.5 FINISH
2.5.1 Anodized Aluminum Finish

Exposed surfaces of aluminum windows shall be finished with anodic coating
conforming to AA DAF-45: Architectural Class I, AA-M10-C22-A44, color
anodic coating, 0.02 mm (0.7 mil) or thicker. Finish shall be free of
scratches and other blemishes.

2.5.2 NOT USED
2.5.3 NOT USED
2.5.4 Color
Color shall be in accordance with Section 09915 COLOR SCHEDULE.
PART 3 EXECUTION
3.1 INSTALLATION

Aluminum windows shall be installed in accordance with approved shop
drawings and manufacturer's published instructions. Aluminum surfaces in
contact with masonry, concrete, wood and dissimilar metals other than
stainless steel, zinc, cadmium or small areas of white bronze, shall be
protected from direct contact using protective materials recommended by
AAMA 101. The completed window installation shall be watertight in
accordance with Section 07900 JOINT SEALING. Glass and glazing shall be
installed in accordance with requirements of this section and Section 08810
GLASS AND GLAZING.

3.2 ADJUSTMENTS AND CLEANING
3.2.1 Hardware Adjustments

Final operating adjustments shall be made after glazing work is complete.
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Operating sash or ventilators shall operate smoothly and shall be
weathertight when in locked position.

3.2.2 Cleaning
Aluminum window finish and glass shall be cleaned on exterior and interior
sides in accordance with window manufacturer's recommendations. Alkaline
or abrasive agents shall not be used. Precautions shall be taken to avoid

scratching or marring window finish and glass surfaces.

-- End of Section --
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Amendment #5
SECTION 09100N

METAL SUPPORT ASSEMBLIES

PART 1 GENERAL

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 463/A 463M (1997; Rev. A) Steel Sheet,
Aluminum-Coated, by the Hot-Dip Process

ASTM A 653/A 653M (1998) Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM C 645 (1998) Nonstructural Steel Framing Members

ASTM C 754 (1997) Installation of Steel Framing
Members to Receive Screw-Attached Gypsum
Panel Products

1.2 SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal
Procedures."

SD-02 Shop Drawings
Metal support systems; G, RE
Submit for the erection of metal framing, furring, and ceiling
suspension systems. Indicate materials, sizes, thicknesses, and
fastenings.

SD-07 Certificates

Metal support systems; G, RE

Certificates stating that the metal support system meets the
specified requirements.

1.3 DELIVERY, STORAGE, AND HANDLING
Deliver materials to the job site and store in ventilated dry locations.
Storage area shall permit easy access for inspection and handling. If
materials are stored outdoors, stack materials off the ground, supported on
a level platform, and fully protected from the weather. Handle materials
carefully to prevent damage. Remove damaged items and provide new items.

PART 2 PRODUCTS
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2.1 MATERIALS

Provide steel materials for metal support systems with galvanized coating
ASTM A 653/A 653M, Z180; aluminum coating ASTM A 463/A 463M, T1-75 ; or a
55-percent aluminum-zinc coating.

2.1.1 Materials for Attachment of Gypsum Wallboard
2.1.1.1 Suspended and Furred Ceiling Systems

Suspended ceiling framing system shall have the capability to support the
finished ceiling, light fixtures, air diffusers, and accessories, as shown.
The suspension system shall have a maximum deflection of L/240. Carrying
channels shall be formed from minimum 1.40 mm thick cold-rolled steel, 38
x 19 mm. Furring members shall be formed from cold-rolled steel, 22 x 65
mm. Carrying channels and furring members shall be made from hot-dip
galvanized coated sheet.

2.1.1.2 Nonload-Bearing Wall Framing and Furring

Studs for non-loadbearing walls shall conform to ASTM C 645, but not
thinner than 0.69 mm thickness, with 0.85 mm minimum thickness supporting
wall hung items such as cabinetwork, equipment and fixtures. Studs shall
be C-shaped, roll formed steel made from G40 hot-dip galvanized coated
sheet.

2.1.1.3 Runner Tracks
Floor and ceiling runner tracks shall conform to ASTM C 645. Tracks shall
be prefabricated, U-shaped with minimum 25 mm flanges, unpunched web,
thickness to match studs, made from G40 hot-dip galvanized coated sheet.

PART 3 EXECUTION

3.1 INSTALLATION

3.1.1 Systems for Attachment of Gypsum Wallboard

3.1.1.1 Suspended Ceiling Framing

ASTM C 754, except that framing members shall be 400 mm o.c. unless
indicated otherwise.

3.1.1.2 Interior Wall Framing

Steel framing and furring members shall be installed in accordance with
ASTM C 754. Members shall be in alignment with spacings not to exceed the
maximum spacings indicated on drawings. Runners shall be aligned
accurately at the floor and ceiling and securely anchored.

3.1.1.3 Wall Openings

The framing system shall provide for the installation and anchorage of the
required subframes or finish frames for wall openings at doors,
pass-through openings, and access panels. Partitions abutting continuous
suspended ceilings shall be strengthened for rigidity at rough openings of
more than 750 mm wide. Studs at openings shall be 0.85 mm (0.0329 in)
minimum bare metal thickness and spot grouted at jamb anchor inserts.
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Double studs shall be fastened together with screws and secured to floor
and overhead runners. Two studs shall be used for framing solid-core
doors, doors over 900 mm wide and extra-heavy doors.

3.1.1.4 Hangers

Hangers shall be spaced not more than 1200 mm along runner channels and
900 mm in the other direction or 1050 mm in both directions unless
otherwise indicated. Locations of hanger wires shall be coordinated with
other work. Hangers at ends of runner channels shall be located not more
than 150 mm from wall. Hanger wire shall be looped around bottom chord of
open-web steel joists, or secured to structural elements with suitable
fasteners. Sags or twists which develop in the suspended system shall be
adjusted. Damaged or faulty parts shall be replaced.

3.1.1.5 Main Runners

Main runner channels shall be installed in accordance with ASTM C 754.
Hanger wires shall be double strand saddle-tied to runner channels and the
ends of hanger wire shall be twisted three times around itself. Main
runners shall be located to within 150 mm of the paralleling wall to
support the ends of cross furring. Main runners shall not come in contact
with abutting masonry or concrete walls. Where main runners are spliced,
ends shall be overlapped 300 mm with flanges of channels interlocked, and
shall be securely tied at each end of splice with wire looped twice around
the channels.

3.1.1.6 Furring Channels

Furring channels shall be spaced in accordance with ASTM C 754. Furring
channels shall be secured to the runner channels and to structural supports
at each crossing with tie wire, hairpin clips, or equivalent fastenings.
Furring channels shall be located within 50 mm of parallel walls and
beams, and shall be cut 13 mm short of abutting walls.

3.1.1.7 Ceiling Openings

Support members shall be provided as required at ceiling openings for
access panels, recessed light fixtures, and air supply or exhaust. Support
members shall be not less than 38 mm main runner channels and vertically
installed suspension wires or straps shall be located to provide at least
the minimum support specified herein for furring and wallboard attachment.
Intermediate structural members not a part of the structural system, shall
be provided for attachment or suspension of support members.

3.1.1.8 Light Fixtures and Air Diffusers
Light fixtures and air diffusers shall be supported directly from suspended
ceiling runners. Wires shall be provided at appropriate locations to carry
the weight of recessed or surface mounted light fixtures and air diffusers.
3.2 ERECTION TOLERANCES
Framing members which will be covered by finish materials such as
wallboard, plaster, or ceramic tile get in a mortar setting bed, shall be

within the following limits:

a. Layout of walls and partitions: 6 mm from intended position;
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b. Plates and runners: 5 mm in 1.9 meters from a straight line;

c. Studs: 5 mm in 1.9 meters out of plumb, not cumulative; and

d. Face of framing members: 5 mm in 1.9 meters from a true plane.
Framing members which will be covered by ceramic tile set in dry-set
mortar, latex-portland cement mortar, or organic adhesive shall be within
the following limits:

a. Layout of walls and partitions: 6 mm from intended position;

b. Plates and runners: 5 mm in 3.8 meters from a straight line;

c. Studs: 5 mm in 3.8 meters out of plumb, not cumulative; and

d. Face of framing members: 5 mm in 3.8 meters from a true plane.

-- End of Section --
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Amendment #5
SECTION 09697

WALK-OFF MAT

PART 1 GENERAL

1.1 REFERENCES (NOT APPLICABLE)

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office

that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL DESCRIPTIONS:

Acceptable Manufacturer Products

Manufacturers products listed in this specification are referenced to
establish a standard of quality. When the specific product listed is
submitted by the Contractor, that submittal will be considered For
Information Only. When an equal to that named in this specification is

submitted, it shall be for Government Approval (G). The following
manufacture products are specifically mentioned in this specification:

Walk Off Mat
Bonar Floors Inc.
Tuftiguard Design, Module 2 Closed.
Manuf. Product submitted as an "or equal"; G, RE.
SD-04 Shop Drawings
Walk-Off Mat; G, RE
Submit detail drawings for approval, clearly indicating location
of seams and method of installation. Manufacturer's literature
shall be accepted as submittal to indicate installation materials
to be used.
SD-14 Samples
Walk-Off Mat
Submit one sample of mat carpet tread in aluminum tread rails as
indicated on drawings and of sufficient size to clearly show
construction.

PART 2 PRODUCTS

2.1 CARPET TREADS

SECTION 09697 Page 1



FORT ONTARIO - OSWEGO, NEW YORK DACA27-03-B-0003

Furnish and install in size and quantity indicated on drawings. Provide
walk-off mat in sections, as recommended by the manufacturer, to allow easy
removal for cleaning trapped dirt from recess under mat. Seams shall run

parallel to doors where possible. Walk-off mat shall have carpet treads of
100% Antron III nylon fiber unitary fusion bonded. Color shall be selected
from manufacturers standard products, in accordance with Section 09915
COLOR SCHEDULE. Tread shall be securely locked into tread rails, yet
remain easily accessible for in-field replacement.

2.2 MAT RAILS

Mat shall include aluminum tread rails fabricated of 6063-T52 aluminum
alloy, and shall be continuously hinged at each tread connection to permit
cleaning (independent vinyl hinges between tread rails shall not be
acceptable). Tread rail finish shall be in accordance with Section 09915
COLOR SCHEDULE.

2.3 FRAME

Aluminum frame finish and vinyl fillers, as required, shall be furnished in
in accordance with Section 09915 COLOR SCHEDULE. Fabricate frame in
sections for easy removal from recess for cleaning. Sections shall be of
number and size as recommended by manufacturer for ease of handling.

PART 3 EXECUTION
3.1 WORK ENVIRONMENT

All painting and finish work shall be complete. Ceilings and overhead work
shall be tested, approved, and completed prior to installation of walk-off
mat. Maintain room temperature at minimum 16 degrees C and relative
humidity at the approximate level that will be maintained in the completed
building for 24 hours prior to installation of recessed mat.

3.2 PREPARATION OF SURFACES

Clean floors of dust, dirt, solvents, oil, grease, paint, plaster, and
other substances detrimental to proper performance of installation. Allow
floors to thoroughly dry. Ensure floors are level, with maximum surface
variation of 3.2 mm in 30 mm, noncumulative. Ensure concrete floors are
free from scaling and irregularities and exhibit neutrality relative to
acidity and alkalinity. Use an approved cementitious filler to patch
cracks and small holes and for leveling.

3.3 INSTALLATION
Install aluminum frame in size and type indicated on drawings. Install
walk-off mat in size, type, and locations as indicated on drawings.
Install mat using manufacturer's standard installation method and

instructions.

-- End of Section --
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Amendment #5
SECTION 10508

METAL WARDROBE LOCKERS AND BENCH SEAT

PART 1 GENERAL
1.1 REFERENCES
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM A653 Standar Specification for Steel Sheet,
Zinc-Coated (Galvanized) or Zinc Iron
Alloy Coated (Galvanized) by the Hot-Dip
Process.
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-03 Product Data
Provide data on locker types, sizes and accessories.
Lockers: See Section 09915 COLOR SCHEDULE.; G, RE
Locker Manuf. Product submitted as an "or equal"; G, RE
Bench Seat: See Section 09915 COLOR SCHEDULE; G, RE
Bench Seat Manuf. Product submitted as an "or equal"; G, RE
SD-02 Shop Drawings
Shop Drawings.; G, RE
Indicate locker plan layout, numbering plan and key codes.
SD-04 Samples

Samples; FIO

Submit two samples 75 x 150 mm in size, of each color selected; applied to
specified base metal.

1.3 DELIVERY, STORAGE, AND PROTECTION
Transport, handle, store, and protect products.

Protect locker finish and adjacent surfaces from damage.
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PART 2 PRODUCTS
2.1 MATERIALS

Designer to determine what type of lockers are required and edit this list
as needed.

2.1 Sheet Steel

ASTM A653 Grade D, Coating Designation G90, stretcher leveled; to the
following minimum thicknesses:

1. Body and Shelf: 24 gage
2. Door Outer Face: 16 gage
3. Door Inner Face: 20 gage
4. Door Frame: 16 gage
5. Hinges: 14 gage
6. Base: 18 gage
7. Sloping Top: 18 gage
8. Trim: 20 gage

2.1.2 Single Tiered Locker

Size 300 mm wide, 375 mm deep, 1800 mm high (Dust covers around the entire
perimeter of the base will increase height by 150 mm to 1950 mm.) Provide
dust covers with sloped tops and end covers to preclude dust accumulation.
End panels as required per drawing configuration. Maximum size of grouping
units is three lockers per unit. Latch hook to have bevel on front upper
edge to allow latch clip to ride up slope as door closes. Steel door
frames of minimum 16 gauge metal with three hinges of minimum 14 gauge
steel. Vertical members shall have an additional flange to form continuous
door strike. Minimum gauge for top, bottom, shelves, sides, back and row
ends of 20 gauge steel. Eyelet for padlock must accept a 7.9 mm padlock
shank, providing a secured locking three point latching mechanism. Lockers
will be sequentially numbered with a plate beginning with #1. Locker will
contain a single shelf at top with three single-prong hooks and one
double-prong ceiling hook. Ventilation is by airflow slots in the top and
bottom flange of door. Lockers are to be installed in the room with dust
covers installed.

2.2 ACCESSORIES
2.2.1 2.2.1 Lockers

Each All Metal Wardrobe Locker: Two double prong wall hooks, coat hanger
bar, rubber bumper.

2.2.2 Locker Benches

Stationary free standing type; bench top of laminated maple species wood,
stained, sealed and varnished; pedestals of chrome steel 444.5 mm.

2.3 FABRICATION

2.3.1 Locker Unit
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Locker Units: Configuration and size as previously indicated.
Mounting: Surface mounted.

Base: Metal base.

Base Height: 100 mm.

Top: Sloped metal with closures.

Ventilation Method: Air flow slots in the top and bottom flange of door.

2.3.2 Locker Body
Formed and flanged; with steel stiffener ribs; electric spot welded.
2.3.3 Frames

Formed channel shape, welded and ground flush, welded to body, resilient
gaskets and latching for quiet operation.

2.3.4 Doors
Hollow channel construction, 30 mm thick; welded construction, channel
reinforced top and bottom with intermediate stiffener ribs, grind and
finish edges smooth. Provide ventilation openings at top and bottom of each
locker. Form recess for operating handle and locking device.

2.3.5 Hinges

Two for doors under 1050 mm high; three for doors over 1050mm high; weld
securely to locker body and door.

2.3.6 NOT USED
2.3.7 Number Plates

Provide oval shaped aluminum plates. Form numbers 12.7 mm high of block
font style, in contrasting color.

2.3.8 Ends and Closure

Fabricate ends and closure pieces as required to create locker units in
configuration as indicated on the drawings.

2.3.9 Base
Fabricate 100 mm high steel bases with end closures.
2.3.10 Door Handle and Latching

Handles shall be recessed in the door and be finger 1lift control. The 20
gauge drawn pocket shall be brushed stainless steel securely fastened to
the door with two tabs plus a positive tamper resistant decorative
fastener. The pocket shall be of sufficient depth to prevent a combination
padlock from protruding beyond the face of the door. A lock hole cover
plate shall be provided for use with padlocks.

The lifting piece shall be 14 gauge formed steel, attached to the latching
channel with one concealed retaining lug and one rivet assuring a positive
two point connection. Handle finger 1lift shall have a padlock eye for use
with a 9/32" diameter padlock shackle. It shall have a sound deadening
molded comfortable finger 1lift attached.
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Doors to have latch clip engaging the door frame at three points on 60" &
72" high and two points on 20" through 36" high doors. One rubber silencer
at each heavy gauge latch hook. Latch clips shall be glass filled nylon
for long life and low friction and shall hold doors shut by engaging the
latch hooks. The latch channel assembly shall be gquieted by the use of
unique nylon glides to reduce noise.

2.3.11 Interior Equipment
Single tier lockers 1500 mm or higher shall have a hat shelf located
approximately 225 mm below the top of locker; if less than 450 mm deep,
locker shall have three single-prong hooks and one double-prong ceiling
hook. Single tier lockers 450 mm or more in depth shall have a coat rod
instead of a ceiling hook. 900 mm high lockers shall have three
single-prong wall hooks and one double-prong ceiling hook. Hooks to be
steel, ball tip zinc plated, attached with two bolts per hook.

2.4 FINISHES

Lockers to be factory finished with two coats of baked enamel. Color shall
be in accordance with Section 09915 COLOR SCHEDULE.

PART 3 EXECUTION
3.1 EXAMINATION

Verify that prepared bases and embedded anchors are properly sized and are
in the correct position and configuration.

3.2 INSTALLATION

3.2.1 Lockers
Install in accordance with manufacturer's instructions. Install lockers
plumb and square. Secure lockers with anchor devices to suit substrate
materials at floor and/or wall with a minimum Pullout Force of 445N. Bolt
adjoining locker units together to provide rigid installation. Install end
panelgs, filler panels, sloped tops, bases and accessories. Replace
components that do not operate smoothly or have been damaged or dented.
Touch up any scratches.

3.2.2 Bench Seat

Install benches with anchor devices to suit substrate material with minimum
pullout force of 445N.

3.3 CLEANING

Cleaning installed work. Clean locker interiors and exterior surfaces.
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Amendment #5
SECTION 10530R

MISCELLANEOUS SPECIALTIES

PART 1 GENERAL
1.1 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Mail Boxes; G, RE
Mooring Eye Floor Casting; G, RE
Drawings showing construction and installation details.
SD-03 Product Data
Product certification and installation recommendation data.
Acceptable Manufacturer Products
Manufacturers products listed in this specification are referenced
to establish a standard of quality. When the specific product
listed is submitted by the Contractor, that submittal will be
considered For Information Only. When an equal to that named in
this specification or Section 09915 is submitted, it shall be for
Government Approval (G). The following manufacturer products are
specifically mentioned in this specification:
Mail Boxes: See Section 09915 COLOR SCHEDULE
Mail Box Manuf.; G, RE
Mooring Eye Floor Casting: Neenah Foundry Co. No. R-3490-F.
Box 729
Neenah,WI 54957 414-725-7000
Mooring Eye Manuf. Product submitted as an "or equal"; G, RE
SD-04 Samples
Color Charts

Submit color chart for mailbox.

1.2 DELIVERY AND STORAGE

SECTION 10530 Page 1



FORT ONTARIO - OSWEGO, NEW YORK DACA27-03-B-0003

All items shall be delivered to the project site in manufacturer's
undamaged containers.

1.3 WARRANTY
Provide manufacturer's standard warranty for the items.
PART 2 PRODUCTS
2.1 MAILBOXES
2.1.1 General

Mailboxes shall be U.S. Postal Service approved. Mailboxes, materials,
sizes, construction, and installation shall comply with U.S. Postal Service
regulations and shall be fully approved by the U.S. Postal Service.

2.1.2 Materials

Quantities and arrangement of mailboxes shall be as indicated on the
drawings. Mailboxes shall be rear-loading type with sheet aluminum rear
door with a continuous piano hinge on one side and a keyed lock on the
other side strengthened with formed sheet aluminum stiffeners. Framework
supporting compartment doors shall be fabricated from high strength
extruded aluminum alloy. Compartment doors shall be fabricated from high
strength extruded aluminum alloy, with a minimum of 3.2 mm thickness, and
swing on concealed hinge pins. The compartment door shall be double wide to
accept minimum 225mm x 280mm size mail without bending. When closed, the
door shall interlock with frame member along hinge side and shall be
precigion fitted to preclude prying. Doors shall be reinforced vertically
along both sides and near center with integral ribs. Locks on individual
compartment doors shall be springlatch type lock actuated by a cam type
lock with two change keys per lock and a minimum of 1000 available key
changes. All locks within project shall be keyed differently. Compartment
construction shall be double-walled high strength sheet aluminum alloy with
vertical stiffeners of formed aluminum. Finish shall be as indicated on
drawings. Mail box manufacturer shall furnish aluminum channel type
cardholders with pressure sensitive backing to accommodate 11.1 mm by 63.5
mm cards for individual and/or unit names.

2.1.3 Color
Color shall be in accordance with Section 09915 COLOR SCHEDULE.

2.2 NOT USED

2.3 MOORING EYE
Mooring eye shall be a standard casting product constructed of ductile iron
and made to be installed in concrete with top of casting flush with top of
finish concrete.

PART 3 EXECUTION

3.1 INSTALLATION
Install all items in strict accordance with manufacturer's recommendations

at the locations indicated on the drawings. Align and plumb all items with
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adjacent surfaces and set accurately in location.

3.2 PROTECTION AND CLEANING
Protect the work from other trades and remove all protective wrappings when
appropriate. Clean all surfaces in accordance with manufacturer's

recommendations.

-- End of Section --
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AMENDMENT #5
SECTION 16415A

ELECTRICAL WORK, INTERIOR

PART 1 GENERAL

1.

1 REFERENCES

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

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSTI C39.1 (1981; R 1992) Requirements for Electrical
Analog Indicating Instruments

ANSI C57.12.50 (1981; R 1989) Ventilated Dry-Type
Distribution Transformers 1 to 500 kVA,
Single-Phase; and 15 to 500 kVA,
Three-Phase with High-Voltage 601 to 34
500 Volts, Low-Voltage 120 to 600 Volts

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

ANSI C78.1350 (1990) Electric Lamps - 400-Watt,
100-Volt, S51 Single-Ended High-Pressure
Sodium Lamps

ANSI C78.1351 (1989) Electric Lamps - 250-Watt, 100-Volt
S50 Single-Ended High-Pressure Sodium Lamps

ANSI C78.1352 (1990) Electric Lamps - 1000-Watt,
250-Volt, S52 Single-Ended High-Pressure
Sodium Lamps

ANSI C78.1355 (1989) Electric Lamps - 150-Watt, 55-Volt
S55 High-Pressure Sodium Lamps

ANSI C78.1375 (1996) 400-Watt, M59 Single-Ended
Metal-Halide Lamps

ANSI C78.1376 (1996) 1000-Watt, M47 Metal-Halide Lamps

ANSI C78.20 (1995) Electric Lamps - Characteristics of
Incandescent Lamps A, G, PS, and Similar
Shapes with E26 Medium Screw Bases

ANSI C78.21 (1995) Physical and Electrical
Characteristics - Incandescent Lamps - PAR
and R Shapes

ANSI C78.2A (1991) 18 & 26- Watt, Compact Fluorescent
Quad Tube Lamps
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ANSI C78.2B (1992) 9 & 13-Watt, Compact Fluorescent
Quad Tube Lamps

ANSTI C82.1 (1997) Specifications for Fluorescent Lamp
Ballasts
ANSI C82.4 (1992) Ballasts for

High-Intensity-Discharge and Low-Pressure
Sodium Lamps (Multiple-Supply Type)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM B 1 (1995) Hard-Drawn Copper Wire

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

ASTM D 709 (2000) Laminated Thermosetting Materials
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C62.41 (1991; R 1995) Surge Voltages in
Low-Voltage AC Power Circuits

IEEE Std 242 (1986; R 1991) Recommended Practice for
Protection and Coordination of Industrial
and Commercial Power Systems

IEEE Std 399 (1997) Recommended Practice for Industrial
and Commercial Power Systems Analysis

IEEE Std 81 (1983) Guide for Measuring Earth
Resistivity, Ground Impedance, and Earth
Surface Potentials of a Ground System
(Part 1)

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

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

NEMA FU 1 (1986) Low Voltage Cartridge Fuses
NEMA ICS 1 (1993) Industrial Control and Systems
NEMA ICS 2 (1993) Industrial Controls and Systems

Controllers, Contactors, and Overload
Relays Rated Not More Than 2,000 Volts AC
or 750 Volts DC

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

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

NEMA LE 4 (1987) Recessed Luminaires, Ceiling
Compatibility
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NEMA

NEMA
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ST
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WD

WD

101

70

20
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(1996) Sheet-Steel Outlet Boxes, Device
Boxes, Covers, and Box Supports

(1998) Nonmetallic Outlet Boxes, Device
Boxes, Covers and Box Supports

(1998) Polyvinyl-Chloride (PVC) Externally
Coated Galvanized Rigid Steel Conduit and
Intermediate Metal Conduit

(1992) Dry-Type Transformers for General
Applications

(1998) Electrical Polyvinyl Chloride (PVC)
Tubing (EPT) and Conduit (EPC-40 and
EPC-80)

(1996) Metal Cable Tray Systems

(1999) General Requirements for Wiring
Devices

(1997) Wiring Devices - Dimensional
Requirements

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

(2000) Life Safety Code

(2002) National Electrical Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

47 CFR 18

UL 1

UL 1010

UL 1029

UL 1242

UL 1569

UL 1570

UL 1571

Industrial, Scientific, and Medical
Equipment

UNDERWRITERS LABORATORIES (UL)

(2000) Flexible Metal Conduit
(1995; Rev thru Mar 1999) Receptical-Plug
Combinations for Use in Hazardous

(Classified) Locations

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

(1996; Rev Mar 1998) Intermediate Metal
Conduit

(1999; Rev thru Jan 2000) Metal-Clad Cables

(1995; Rev thru Nov 1999) Fluorescent
Lighting Fixtures

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

(2000) Liquid-Tight Flexible Nonmetallic
Conduit
(1986; Rev thru Feb 1998)

High-Interrupting-Capacity Fuses,
Current-Limiting Types

(1995; Rev thru Oct 1998) General-Use Snap
Switches
(1996; Rev thru Oct 1997) Liquid-Tight

Flexible Steel Conduit

(1993; Rev thru Apr 1999)
Bonding Equipment

Grounding and

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

(1997; Rev thru Aug 1998)
Connectors

Splicing Wire

(1996; Rev thru Jan 1999)
and Receptacles

Attachment Plugs

(1995; Rev thru Nov 1999)
Electrical Equipment

Enclosures for

(1994; R Oct 1997) Specialty Transformers
(1999) Industrial Control Equipment
(1994; Rev thru Apr 1998) Polyvinyl
Chloride, Polyethylene, and Rubber

Insulating Tape

(1993; Rev thru Mar 1999) Fuseholders
(1996; Rev Dec 1999) Metallic Outlet Boxes
(1997; Rev Oct 1998) Fittings for Cable

and Conduit

(1996; Rev thru Dec 1999) Nonmetallic
Outlet Boxes, Flush-Device Boxes, and
Covers

(1999) Lampholders, Starters,
Holders for Fluorescent Lamps

and Starter

(1997) Rigid Metal Conduit

(1995; Rev thru Oct 1998)
80 Rigid PVC Conduit

Schedule 40 and
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UL 651A (1995; Rev thru Apr 1998) Type EB and A
Rigid PVC Conduit and HDPE Conduit

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

UL 817 (1994; Rev thru May 1999) Cord Sets and
Power-
UL 83 (1998; Rev thru Sep 1999)

Thermoplastic-Insulated Wires and Cables

UL 844 (1995; Rev thru Mar 1999) Electric
Lighting Fixtures for Use in Hazardous
(Classified) Locations

UL 845 (1995; Rev thru Nov 1999) Motor Control
Centers

UL 869A (1998) Reference Standard for Service
Equipment

UL 886 (1994; Rev thru Apr 1999) Outlet Boxes and
Fittings for Use in Hazardous (Classified)
Locations

UL 916 (1998) Energy Management Equipment

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

and Power Equipment

UL 943 (1993; Rev thru May 1998) Ground-Fault
Circuit-Interrupters

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

UL Elec Const Dir (1999) Electrical Construction Equipment
Directory

.2 GENERAL
2.1 Rules

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

2.2 Coordination

The drawings indicate the extent and the general location and arrangement
of equipment, conduit, and wiring. The Contractor shall become familiar
with all details of the work and verify all dimensions in the field so that
the outlets and equipment shall be properly located and readily accessible.
Lighting fixtures, outlets, and other equipment and materials shall be
carefully coordinated with mechanical or structural features prior to
installation and positioned according to architectural reflected ceiling
plans; otherwise, lighting fixtures shall be symmetrically located
according to the room arrangement when uniform illumination is required, or
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asymmetrically located to suit conditions fixed by design and shown.
Raceways, junction and outlet boxes, and lighting fixtures shall not be
supported from sheet metal roof decks. If any conflicts occur
necessitating departures from the drawings, details of and reasons for
departures shall be submitted and approved prior to implementing any
change. The Contractor shall coordinate the electrical requirements of the
mechanical work and provide all power related circuits, wiring, hardware
and structural support, even if not shown on the drawings.

1.2.3 Special Environments
1.2.3.1 Weatherproof Locations

Wiring, Fixtures, and equipment in designated locations shall conform to
NFPA 70 requirements for installation in damp or wet locations.

1.2.3.2 NOT USED
1.2.3.3 Ducts, Plenums and Other Air-Handling Spaces

Wiring and equipment in ducts, plenums and other air-handling spaces shall
be installed using materials and methods in conformance with NFPA 70unless
more stringent requirements are indicated in this specification or on the
contract drawings.

1.2.4 Standard Products

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

1.2.5 Nameplates
1.2.5.1 Identification Nameplates

Major items of electrical equipment and major components shall be
permanently marked with an identification name to identify the equipment by
type or function and specific unit number as indicated. Designation of
motors shall coincide with their designation in the motor control center or
panel. TUnless otherwise specified, identification nameplates shall be made
of laminated plastic in accordance with ASTM D 709 with black outer layers
and a white core. Edges shall be chamfered. Plates shall be fastened with
black-finished round-head drive screws, except motors, or approved
nonadhesive metal fasteners. When the nameplate is to be installed on an
irregular-shaped object, the Contractor shall devise an approved support
suitable for the application and ensure the proper installation of the
supports and nameplates. In all instances, the nameplate shall be
installed in a conspicuous location. At the option of the Contractor, the
equipment manufacturer's standard embossed nameplate material with black
paint-filled letters may be furnished in lieu of laminated plastic. The
front of each panelboard, motor control center, switchgear, and switchboard
shall have a nameplate to indicate the phase letter, corresponding color
and arrangement of the phase conductors. The following equipment, as a
minimum, shall be provided with identification nameplates:
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Minimum 6.4 mm Minimum 3.2 mm
High Letters High Letters

Panelboards Control Power Transformers

Starters Control Devices

Safety Switches Instrument Transformers

Motor Control Centers

Transformers

Equipment Enclosures

Switchboards

Motors

Each panel, section, or unit in motor control centers, switchgear or
similar assemblies shall be provided with a nameplate in addition to
nameplates listed above, which shall be provided for individual
compartments in the respective assembly, including nameplates which
identify "future," "spare," and "dedicated" or "equipped spaces."

1.2.6 As-Built Drawings

Following the project completion or turnover, within 30 days the Contractor
shall furnish 2 sets of as-built drawings to the Contracting Officer.

1.2.7 Recessed Light Fixtures (RLF) Option

The Contractor has the option to substitute inch-pound (I-P) RLF to metric
RLF. This option shall be coordinated with Section 09510 ACOUSTICAL
CEILINGS.

1.3 SUBMITTALS

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

SD-02 Shop Drawings
Interior Electrical Equipment; G, RE.

Detail drawings consisting of equipment drawings, illustrations,
schedules, instructions, diagrams, and other information necessary
to define the installation. Detail drawings shall show the rating
of items and systems and how the components of an item and system
are assembled, function together, and how they will be installed
on the project. Data and drawings for component parts of an item
or system shall be coordinated and submitted as a unit. Data and
drawings shall be coordinated and included in a single submission.

Multiple submissions for the same equipment or system are not
acceptable except where prior approval has been obtained from the
Contracting Officer. 1In such cases, a list of data to be
submitted later shall be included with the first submission.
Detail drawings shall show physical arrangement, construction
details, connections, finishes, materials used in fabrication,
provisions for conduit or busway entrance, access requirements for
installation and maintenance, physical size, electrical
characteristics, foundation and support details, and equipment
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weight. Drawings shall be drawn to scale and/or dimensioned.
Optional items shall be clearly identified as included or
excluded. Detail drawings shall as a minimum include:

a. Transformers.
b. Motors

c. Single line electrical diagrams including primary,
metering, sensing and relaying, control wiring, and
control logic.

d. Sway bracing for suspended luminaires.

Structural drawings showing the structural or physical features
of major equipment items, components, assemblies, and structures,
including foundations or other types of supports for equipment and
conductors. These drawings shall include accurately scaled or
dimensioned outline and arrangement or layout drawings to show the
physical size of equipment and components and the relative
arrangement and physical connection of related components.

Weights of equipment, components and assemblies shall be provided
when required to verify the adequacy of design and proposed
construction of foundations or other types of supports. Dynamic
forces shall be stated for switching devices when such forces must
be considered in the design of support structures. The
appropriate detail drawings shall show the provisions for
leveling, anchoring, and connecting all items during installation,
and shall include any recommendations made by the manufacturer.

Electrical drawings including single-line and three-line
diagrams, and schematics or elementary diagrams of each electrical
system; internal wiring and field connection diagrams of each
electrical device when published by the manufacturer; wiring
diagrams of cabinets, panels, units, or separate mountings;
interconnection diagrams that show the wiring between separate
components of assemblies; field connection diagrams that show the
termination of wiring routed between separate items of equipment;
internal wiring diagrams of equipment showing wiring as actually
provided for this project. Field wiring connections shall be
clearly identified.

If departures from the contract drawings are deemed necessary by
the Contractor, complete details of such departures, including
changes in related portions of the project and the reasons why,
shall be submitted with the detail drawings. Approved departures
shall be made at no additional cost to the Government.

SD-03 Product Data
Fault Current Study; G, RE.

No time extensions or similar contract modifications will be
granted for work arising out of the requirements for this study.
The Government shall not be held responsible for any changes to
equipment, device ratings, settings, or additional labor for
installation of equipment or devices ordered and/or procured prior
to approval of the study.
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Manufacturer's Catalog; G, RE.

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

Material, Equipment, and Fixture Lists; G, RE.

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

Installation Procedures; G, RE.

Installation procedures for transformers. Procedures shall
include diagrams, instructions, and precautions required to
install, adjust, calibrate, and test devices and equipment.

As-Built Drawings; G, RE.

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

The Contractor shall correct and return the as-built drawings to
the Contracting Officer for approval within ten calendar days from
the time the drawings are returned to the Contractor.

Onsite Tests; G, RE.

A detailed description of the Contractor's proposed procedures
for on-site tests.

SD-06 Test Reports
Factory Test Reports; G, RE.

Six copies of the information described below in 216 x 280 mm
binders having a minimum of 5 rings from which material may
readily be removed and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers

with tabs.

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

SECTION 16415 Page 9



FORT ONTARIO - OSWEGO, NEW YORK DACA27-03-B-0003

b. A copy of measurements taken.
c. The dates of testing.
d. The equipment and values to be verified.
e. The conditions specified for the test.
f. The test results, signed and dated.
g. A description of adjustments made.

Field Test Plan; G, RE.

A detailed description of the Contractor's proposed procedures
for onsite test submitted 20 days prior to testing the installed
system. No field test will be performed until the test plan is
approved. The test plan shall consist of complete field test
procedures including tests to be performed, test equipment
required, and tolerance limits.

Field Test Reports; G, RE.
Six copies of the information described below in 216 x 280 mm
binders having a minimum of 5 rings from which material may
readily be removed and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
with tabs.
a. A list of equipment used, with calibration certifications.
b. A copy of measurements taken.
c. The dates of testing.
d. The equipment and values to be verified.
e. The conditions specified for the test.
f. The test results, signed and dated.
g. A description of adjustments made.
h. Final position of controls and device settings.
SD-07 Certificates

Materials and Equipment; G, RE.

The label or listing of the Underwriters Laboratories, Inc.,
will be accepted as evidence that the materials or equipment
conform to the applicable standards of that agency. In lieu of
this label or listing, a statement from a nationally recognized,
adequately equipped testing agency indicating that the items have
been tested in accordance with required procedures and that the
materials and equipment comply with all contract requirements will

be accepted. However, materials and equipment installed in
hazardous locations must bear the UL label unless the data
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submitted from other testing agency is specifically approved in
writing by the Contracting Officer. Items which are required to
be listed and labeled in accordance with Underwriters Laboratories
must be affixed with a UL label that states that it is UL listed.
No exceptions or waivers will be granted to this requirement.
Materials and equipment will be approved based on the
manufacturer's published data.

For other than equipment and materials specified to conform to
UL publications, a manufacturer's statement indicating complete
compliance with the applicable standard of the American Society
for Testing and Materials, National Electrical Manufacturers
Association, or other commercial standard, is acceptable.

1.4 WORKMANSHIP

Materials and equipment shall be installed in accordance with NFPA 70,
recommendations of the manufacturer, and as shown.

PART 2 PRODUCTS

Products shall conform to the respective publications and other
requirements specified below. Materials and equipment not listed below
shall be as specified elsewhere in this section. Items of the same
classification shall be identical including equipment, assemblies, parts,
and components.

2.1 NOT USED
2.2 CABLES AND WIRES

Conductors No. 8 AWG and larger diameter shall be stranded. Conductors No.
10 AWG and smaller diameter shall be solid, except that conductors for
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be
stranded unless specifically indicated otherwise. Conductor sizes and
ampacities shown are based on copper, unless indicated otherwise. All
conductors shall be copper.

2.2.1 Equipment Manufacturer Requirements
When manufacturer's equipment requires copper conductors at the
terminations or requires copper conductors to be provided between
components of equipment, provide copper conductors or splices, splice
boxes, and other work required to meet manufacturer's requirements.

2.2.2 Aluminum Conductors
Aluminum conductors shall not be used.

2.2.3 Insulation
Unless indicated otherwise, or required by NFPA 70, power and lighting
wires shall be 600-volt, Type THWN, THHN, or THW conforming to UL 83,
except that grounding wire may be type TW conforming to UL 83;
remote-control and signal circuits shall be Type TW, THW or TF, conforming
to UL 83. Where lighting fixtures require 90-degree Centigrade (C)

conductors, provide only conductors with 90-degree C insulation or better.

2.2.4 Bonding Conductors
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ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller diameter;
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger
diameter.

2.2.5 NOT USED

2.2.6 NOT USED

2.2.7 Metal-Clad Cable
UL 1569; NFPA 70, Type MC Cable.

2.2.8 NOT USED

2.2.9 NOT USED

2.2.10 NOT USED

2.2.11 NOT USED

2.2.12 Cord Sets and Power-Supply Cords
UL 817.

2.3 CABLE TRAYS
NEMA VE 1 cable trays shall form a wireway system, and shall be of nominal
150 mm depth. Cable trays shall be constructed of aluminum. Trays shall
include splice and end plates, dropouts, and miscellaneous hardware.
Edges, fittings, and hardware shall be finished free from burrs and sharp
edges. Fittings shall have not less than the load-carrying ability of
straight tray sections and shall have manufacturer's minimum standard
radius. Radius of bends shall be 915 mm. Load / Span designation shall be
8cC.

2.3.1 NOT USED

2.3.2 Ladder
Ventilated trough-type cable trays shall be of nominal 300 mm width.

2.4 NOT USED

2.5 NOT USED

2.6 NOT USED

2.7 NOT USED

2.8 CONDUIT AND TUBING

2.8.1 Electrical, Zinc-Coated Steel Metallic Tubing (EMT)
UL 797

2.8.2 NOT USED

2.8.3 Electrical Plastic Tubing and Conduit
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NEMA TC 2.
2.8.4 Flexible Conduit, Steel and Plastic
General-purpose type, UL 1; liquid tight, UL 360, and UL 1660.
2.8.5 Intermediate Metal Conduit
UL 1242.
2.8.6 PVC Coated Rigid Steel Conduit
NEMA RN 1.
2.8.7 NOT USED
2.8.8 Rigid Metal Conduit
UL 6.
2.8.9 Rigid Plastic Conduit
NEMA TC 2, UL 651 and UL 651A.
2.9 CONDUIT AND DEVICE BOXES AND FITTINGS
2.9.1 Boxes, Metallic Outlet
NEMA OS 1 and UL 514A.
2.9.2 Boxes, Nonmetallic, Outlet and Flush-Device Boxes and Covers

NEMA OS 2 and UL 514C.

2.9.3 Boxes, Outlet for Use in Hazardous (Classified) Locations
UL 886.

2.9.4 Boxes, Switch (Enclosed), Surface-Mounted
UL 98.

2.9.5 Fittings for Conduit and Outlet Boxes
UL 514B.

2.9.6 Fittings For Use in Hazardous (Classified) Locations
UL 886.

2.9.7 Fittings, PVC, for Use with Rigid PVC Conduit and Tubing
UL 514B.

2.10 NOT USED

2.11 CONNECTORS, WIRE PRESSURE
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2.11.1 For Use With Copper Conductors
UL 486A.

2.12 ELECTRICAL GROUNDING AND BONDING EQUIPMENT
UL 467.

2.12.1 Ground Rods
Ground rods shall be of copper-clad steel conforming to UL 467 not less
than 19.1 mm in diameter by 3.1 meter in length of the sectional type
driven full length into the earth.

2.12.2 Ground Bus

The ground bus shall be bare conductor or flat copper in one piece, if
practicable.

2.13 ENCLOSURES
NEMA ICS 6 or NEMA 250, unless otherwise specified.
2.13.1 Cabinets and Boxes

Cabinets and boxes with volume greater than 0.0164 cubic meters shall be
in accordance with UL 50, hot-dip, zinc-coated, if sheet steel.

2.14 LIGHTING FIXTURES, LAMPS, BALLASTS, EMERGENCY EQUIPMENT, CONTROLS AND
ACCESSORIES

The following specifications are supported and supplemented by information
and details on the drawings. Additional fixtures, if shown, shall conform
to this specification. Lighting equipment installed in classified

hazardous locations shall conform to UL 844. Lamps, lampholders, ballasts,
transformers, electronic circuitry and other lighting system components
shall be constructed according to industry standards. Equipment shall be

tested and listed by a recognized independent testing laboratory for the
expected installation conditions. Equipment shall conform to the standards
listed below.

2.14.1 Lamps

Lamps shall be constructed to operate in the specified fixture, and shall
function without derating life or output as listed in published data.
Lamps shall meet the requirements of the Energy Policy Act of 1992.

a. Incandescent and tungsten halogen lamps shall be designed for 125
volt operation (except for low voltage lamps), shall be rated for
minimum life of 2,000 hours, and shall have color temperature
between 2,800 and 3,200 degrees Kelvin. Tungsten halogen lamps
shall incorporate gquartz capsule construction. Lamps shall comply
with ANSI C78.20 and sections 238 and 270 of ANSI C78.21.

b. Fluorescent lamps be green-tipped and shall have color temperature
as shown. They shall be designed to operate with the ballasts and
circuitry of the fixtures in which they will be used. Fluorescent
lamps, including spares, shall be manufactured by one manufacturer
to provide for color and performance consistency. Fluorescent
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2.14.2

lamps shall comply with ANSI C78.1. Fluorescent tube lamp
efficiencies shall meet or exceed the following requirements.

T8, 32 watts (4' lamp) 2800 lumens

(1) Linear fluorescent lamps, unless otherwise indicated, shall
be 1219 mm 1long 32 watt T8, 265 mA, with minimum CRI of 75.

Lamps of other lengths or types shall be used only where specified
or shown. Lamps shall deliver rated life when operated on rapid
start ballasts.

(2) Small compact fluorescent lamps shall be twin, double, or
triple tube configuration as shown with bi-pin or four-pin snap-in
base and shall have minimum CRI of 85. They shall deliver rated
life when operated on ballasts as shown. 9 and 13 watt double
tube lamps shall comply with ANSI C78.2B. 18 and 26 watt double
tube lamps shall comply with ANSI C78.2A. Minimum starting
temperature shall be 0 degrees C for twin tube lamps and for
double and triple twin tube lamps without internal starter; and -9
degrees C for double and triple twin tube lamps with internal
starter.

(3) Long compact fluorescent lamps shall be 18, 27, 39, 40, 50,
or 55 watt bi-axial type as shown with four-pin snap-in base;
shall have minimum CRI of 85; and shall have a minimum starting
temperature of 10 degrees C . They shall deliver rated life when
operated on rapid start ballasts.

High intensity discharge lamps, including spares, shall be
manufactured by one manufacturer in order to provide color and
performance consistency. High intensity discharge lamps shall be
designed to operate with the ballasts and circuitry of the
fixtures in which they will be used and shall have wattage, shape
and base as shown. High intensity discharge lamps, unless
otherwise shown, shall have medium or mogul screw base and minimum
starting temperature of -29 degrees C . Metal halide lamps,
unless otherwise shown, shall have minimum CRI of 65; color
temperature of 4,300 degrees Kelvin; shall be -BU configuration if
used in base-up position; and shall be -H or high output
configuration if used in horizontal position. Lamps shall comply
with all applicable ANSI C78.1350, ANSI C78.1351, ANSI C78.1352,
ANSI C78.1355,ANSI C78.1375, and ANSI C78.1376.

Ballasts and Transformers

Ballasts or transformers shall be designed to operate the designated lamps
within their optimum specifications, without derating the lamps. Lamp and
ballast combinations shall be certified as acceptable by the lamp
manufacturer.

a.

Low voltage incandescent transformers shall be Class II UL listed
120/12 volt or 120/24 volt step-down transformers as required for
the lamps shown. Transformers shall be high power factor type and
shall be rated for continuous operation under the specified load.
Transformers shall be encased or encased and potted, and mounted
integrally within the lighting fixture unless otherwise shown.

Fluorescent ballasts shall comply with ANSI C€82.1 and shall be
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mounted integrally within fluorescent fixture housing unless
otherwise shown. Ballasts shall have maximum current crest factor
of 1.7; high power factor; Class A sound rating; maximum operating
case temperature of 25 degrees C above ambient; and shall be
rated Class P. Unless otherwise indicated, the minimum number of
ballasts shall be used to serve each individual fixture. A single
ballast may be used to serve multiple fixtures if they are
continuously mounted, identically controlled and factory
manufactured for that installation with an integral wireway.

(1) Compact fluorescent ballasts shall comply with IEEE C62.41
Category A transient voltage variation requirements and shall be
mounted integrally within compact fluorescent fixture housing
unless otherwise shown. Ballasts shall have minimum ballast
factor of 0.95; maximum current crest factor of 1.6; high power
factor; maximum operating case temperature of 25 degrees C above
ambient; shall be rated Class P; and shall have a sound rating of
Class A. Ballasts shall meet FCC Class A specifications for
EMI/RFI emissions. Ballasts shall operate from nominal line
voltage of 120 or 277 volts at 60 Hz and maintain constant light
output over a line voltage variation of + 10%. Ballasts shall
have an end-of-lamp-life detection and shut-down circuit.
Ballasts shall be UL listed and shall contain no PCBs. Ballasts
shall contain potting to secure PC board, provide lead strain
relief, and provide a moisture barrier.

(2) Electronic fluorescent ballasts shall comply with 47 CFR 18
for electromagnetic interference. Ballasts shall withstand line
transients per IEEE C62.41, Category A. Ballasts shall have total
harmonic distortion between 10 and 20%; minimum frequency of
20,000Hz; filament voltage between 2.5 and 4.5 volts; maximum
starting inrush current of 20 amperes; and shall comply with the
minimum Ballast Efficacy Factors shown in the table below.

Minimum starting temperature shall be 10 degrees C. Ballasts
shall carry a manufacturer's full warranty of three years,
including a minimum $10 labor allowance per ballast.

ELECTRONIC FLUORESCENT BALLAST EFFICACY FACTORS

LAMP TYPE OF NOMINAL NUMBER MINIMUM
TYPE STARTER OPERATIONAL OF BALLAST
& LAMP VOLTAGE LAMPS EFFICACY
FACTOR
32W T8 rapid 120 or 277 V 1 2.54
start 2 1.44
linear & 3 0.93
U-tubes 4 0.73

c. High intensity discharge ballasts shall comply with UL 1029 and,
if multiple supply types, with ANSI C82.4. Ballasts shall have
minimum ballast factor of 0.9; high power factor; Class A sound
rating; and maximum operating case temperature of 25 degrees C
above ambient.

(1) Electronic high intensity discharge ballasts shall be
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constant wattage autotransformer type; shall have less than 10%
ballast loss; shall have total harmonic distortion between 10 and
20%; and shall have a minimum starting temperature of -18 degrees
c

(2) Magnetic high intensity discharge ballasts shall have a
minimum starting temperature of -29 degrees C

2.14.3 Fixtures

Fixtures shall be in accordance with the size, shape, appearance, finish,
and performance shown. Unless otherwise indicated, lighting fixtures shall
be provided with housings, junction boxes, wiring, lampholders, mounting
supports, trim, hardware and accessories for a complete and operable
installation. Recessed housings shall be minimum 20 gauge cold rolled or
galvanized steel as shown. Extruded aluminum fixtures shall have minimum

wall thickness of 3 mm . Plastic lenses shall be 100% virgin acrylic or as
shown. Glass lenses shall be tempered. Heat resistant glass shall be
borosilicate type. Conoid recessed reflector cones shall be Alzak with

clear specular low iridescent finish.

a. Incandescent fixtures shall comply with UL 1571. Incandescent
fixture specular reflector cone trims shall be integral to the
cone and shall be finished to match. Painted trim finishes shall
be white with minimum reflectance of 88%. Low voltage
incandescent fixtures shall have integral step-down transformers.

b. Fluorescent fixtures shall comply with UL 1570. Recessed ceiling
fixtures shall comply with NEMA LE 4. Fixtures shall be plainly
marked for proper lamp and ballast type to identify lamp diameter,
wattage, color and start type. Marking shall be readily visible
to service personnel, but not visible from normal viewing angles.
Fluorescent fixture lens frames on recessed and surface mounted
troffers shall be one assembly with mitered corners. Parabolic
louvers shall have a low iridescent finish and 45 degree cut-off.
Louver intersection joints shall be hairline type and shall
conceal mounting tabs or other assembly methods. Louvers shall be
free from blemishes, lines or defects which distort the wvisual
surface. Integral ballast and wireway compartments shall be
easily accessible without the use of special tools. Housings
shall be constructed to include grounding necessary to start the
lamps. Open fixtures shall be equipped with a sleeve, wire guard,
or other positive means to prevent lamps from falling. Medium
bi-pin lampholders shall be twist-in type with positive locking
position. Long compact fluorescent fixtures and fixtures
utilizing U-bend lamps shall have clamps or secondary lampholders
to support the free ends of the lamps.

c. High intensity discharge fixture shall comply with UL 1572.
Recessed ceiling fixtures shall comply with NEMA LE 4. Reflectors
shall be anodized aluminum. Fixtures for horizontal lamps shall
have position oriented lampholders. Lampholders shall be
pulse-rated to 5,000 volts. Fixtures indicated as classified or
rated for hazardous locations or special service shall be designed
and independently tested for the environment in which they are
installed. Recessed lens fixtures shall have extruded aluminum
lens frames. Ballasts shall be integral to fixtures and shall be
accessible without the use of special tools. Remote ballasts
shall be encased and potted. Lamps shall be shielded from direct
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view with a UV absorbing material such as tempered glass, and
shall be circuited through a cut-off switch which will shut off
the lamp circuit if the lens is not in place.

d. Emergency lighting fixtures and accessories shall be constructed
and independently tested to meet the requirements of applicable
codes. Batteries shall be Nicad or equal with no required
maintenance, and shall have a minimum life expectancy of five
years and warranty period of three years.

e. Exit Signs

Exit signs shall be ENERGY STAR compliant, thereby meeting the following

requirements. Input power shall be less than 5 watts per face. Letter
size and spacing shall adhere to NFPA 101. Luminance contrast shall be

greater than 0.8. Average luminance shall be greater than 15 cd/m2
measured at normal (0 degree) and 45 degree viewing angles. Minimum

luminance shall be greater than 8.6 cd/m2 measured at normal and 45 degree
viewing angles. Maximum to minimum luminance shall be less than 20:1
measured at normal and 45 degree viewing angles. The manufacturer warranty
for defective parts shall be at least 5 years.

2.14 .4 Lampholders, Starters, and Starter Holders
UL 542

2.14.5 Ultrasonic, and Passive Infrared Occupancy Sensors
UL 916

2.15 LOW-VOLTAGE FUSES AND FUSEHOLDERS

2.15.1 Fuses, Low Voltage Cartridge Type
NEMA FU 1.

2.15.2 Fuses, High-Interrupting-Capacity, Current-Limiting Type
Fuses, Class G, J, L and CC shall be in accordance with UL 198C.

2.15.3 NOT USED

2.15.4 NOT USED

2.15.5 NOT USED

2.15.6 NOT USED

2.15.7 NOT USED

2.15.8 NOT USED

2.15.9 Fuseholders
UL 512.

2.16 INSTRUMENTS, ELECTRICAL INDICATING
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ANSTI C39.1.
2.17 NOT USED
2.18 MOTOR CONTROLS AND MOTOR CONTROL CENTERS
2.18.1 General

NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845.
Panelboards supplying non-linear loads shall have neutrals sized for 200
percent of rated current.

2.18.2 Motor Starters
Combination starters shall be provided with fusible switches, as indicated.
2.18.3 Thermal-Overload Protection

Each motor of 93 W (1/8 hp) or larger shall be provided with
thermal-overload protection. Polyphase motors shall have overload
protection in each ungrounded conductor. The overload-protection device
shall be provided either integral with the motor or controller, or shall be
mounted in a separate enclosure. Unless otherwise specified, the
protective device shall be of the manually reset type. Single or double
pole tumbler switches specifically designed for alternating-current
operation only may be used as manual controllers for single-phase motors
having a current rating not in excess of 80 percent of the switch rating.

2.18.4 Low-Voltage Motor Overload Relays
2.18.4.1 General

Thermal and magnetic current overload relays shall conform to NEMA ICS 2
and UL 508. Overload protection shall be provided either integral with the
motor or motor controller, and shall be rated in accordance with the
requirements of NFPA 70. Standard units shall be used for motor starting
times up to 7 seconds. Slow units shall be used for motor starting times
from 8 to 12 seconds. Quick trip units shall be used on hermetically
sealed, submersible pumps, and similar motors.

2.18.4.2 Construction

Manual reset type thermal relay shall be melting alloy or bimetallic
construction. Automatic reset type thermal relays shall be bimetallic
construction. Magnetic current relays shall consist of a contact mechanism
and a dash pot mounted on a common frame.

2.18.4.3 Ratings

Voltage ratings shall be not less than the applicable circuit voltage.

Trip current ratings shall be established by selection of the replaceable
overload device and shall not be adjustable. Where the controller is
remotely-located or difficult to reach, an automatic reset, non-compensated
overload relay shall be provided. Manual reset overload relays shall be
provided otherwise, and at all locations where automatic starting is
provided. Where the motor is located in a constant ambient temperature,
and the thermal device is located in an ambient temperature that regularly
varies by more than minus 10 degrees C, an ambient temperature-compensated
overload relay shall be provided.
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2.18.5 Automatic Control Devices
2.18.5.1 Direct Control
Automatic control devices (such as thermostats, float or pressure switches)
which control the starting and stopping of motors directly shall be
designed for that purpose and have an adequate kilowatt rating.
2.18.5.2 NOT USED
2.18.5.3 Manual/Automatic Selection
a. Where combination manual and automatic control is specified and
the automatic-control device operates the motor directly, a
double-throw, three-position tumbler or rotary switch (marked
MANUAL-OFF-AUTOMATIC) shall be provided for the manual control.
b. Where combination manual and automatic control is specified and
the automatic-control device actuates the pilot control circuit of
a magnetic starter, the magnetic starter shall be provided with a
three-position selector switch marked MANUAL-OFF-AUTOMATIC.
2.19 NOT USED
2.20 RECEPTACLES
2.20.1 NOT USED
2.20.2 Heavy Duty Grade

NEMA WD 1. Devices shall conform to all requirements for heavy duty
receptacles.

2.20.3 Standard Grade
UL 498.
2.20.4 Ground Fault Interrupters
UL 943, Class A or B.
2.20.5 Hazardous (Classified) Locations
UL 1010.
2.20.6 NEMA Standard Receptacle Configurations
NEMA WD 6.
a. Single and Duplex, 20-Ampere, 125 Volt
20-ampere, non-locking: NEMA type 5-20R, locking: NEMA type L5-20R.
b. 20-Ampere, 250 Volt
Two-pole, 3-wire grounding, non-locking: NEMA type 6-20R, locking: NEMA

type L6-20R. Three-pole, 4-wire grounding, non-locking: NEMA type 15-20R,
locking: NEMA type L15-20R.
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c. 30-Ampere, 250 Volt
Two-pole, 3-wire grounding, non-locking: NEMA type 6-30R, locking: NEMA
type L6-30R. Three-pole, 4-wire grounding, non-locking: NEMA type 15-30R,
locking: NEMA type L15-30R.

d. 50-Ampere, 250 Volt

Two-pole, 3-wire grounding: NEMA type 6-50R. Three-pole, 4-wire
grounding: NEMA type 15-50R.

2.21 Service Entrance Equipment
UL 869A.

2.22 SPLICE, CONDUCTOR
UL 486C.

2.23 NOT USED

2.24 SNAP SWITCHES
UL 20.

2.25 TAPES

2.25.1 Plastic Tape
UL 510.

2.26 TRANSFORMERS
Single- and three-phase transformers shall have two windings per phase.
Full-capacity standard NEMA taps shall be provided in the primary windings
of transformers unless otherwise indicated. Three-phase transformers shall
be configured with delta-wye windings, except as indicated. "T"
connections may be used for transformers rated 15 kVA or below.
Transformers supplying non-linear loads shall be UL listed as suitable for
supplying such loads with a total K-factor not to exceed K-4 and have
neutrals sized for 200 percent of rated current.

2.26.1 Transformers, Dry-Type
Transformers shall have 220 degrees C insulation system for transformers 15
kVA and greater, and shall have 180 degrees C insulation system for
transformers rated 10 kVA and less, with temperature rise not exceeding 150
degrees C (for general duty) and 115 degrees C (for K-rated) under
full-rated load in maximum ambient temperature of 40 degrees C.
Transformer of 150 degrees C temperature rise shall be capable of carrying
continuously 100 percent of nameplate kVA without exceeding insulation
rating. Transformer of 115 degrees C temperature rise shall be capable of
carrying continuously 115 percent of nameplate kVA without exceeding
ingulation rating.

a. 600 Volt or Less Primary:

NEMA ST 20, UL 506, general purpose, dry-type, self-cooled, ventilated.
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Transformers shall be provided in NEMA 1 enclosure. Transformers shall be
quiet type with maximum sound level at least 3 decibels less than NEMA
standard level for transformer ratings indicated.

b. 601 to 34,500 Volt Primary:
(1) Distribution: Ventilated, epoxy-resin cast coil, 1 to 500
kvaA, single phase, and 15 to 500 kVA, three-phase, low-voltage
120-600 volts: ANSTI C57.12.50.
2.26.2 NOT USED
2.26.3 Average Sound Level
The average sound level in decibels (dB) of transformers shall not exceed

the following dB level at 300 mm for the applicable kVA rating range
listed unless otherwise indicated:

kVA Range dB Sound Level
1-50 50
51-150 55
151-300 58
301-500 60
501-700 62
701-1000 64
1001-1500 65
1501 & above 70

2.27 NOT USED
2.28 NOT USED
2.29 NOT USED
2.30 NOT USED
2.31 WIRING DEVICES

NEMA WD 1 for wiring devices, and NEMA WD 6 for dimensional requirements of
wiring devices.

2.32 NOT USED
2.33 FAULT CURRENT STUDY

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

2.33.1 Scope of Analyses

The fault current analysis shall begin at: the source bus and extend down
to system buses where fault availability is 10,000 amperes (symmetrical)
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for building/facility 600 volt level distribution buses.

2.33.2 Determination of Facts
The time-current characteristics, features, and nameplate data for each
existing protective device shall be determined and documented. The
Contractor shall coordinate with the commercial power company for fault
current availability at the site.

2.33.3 Single Line Diagram

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

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

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

2.33.4 Fault Current Analysis
2.33.4.1 Method

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

2.33.4.2 Data

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

2.33.4.3 Fault Current Availability

Balanced three-phase fault, bolted line-to-line fault, and line-to-ground
fault current values shall be provided at each voltage transformation point
and at each power distribution bus. The maximum and minimum values of
fault available at each location shall be shown in tabular form on the
diagram or in the report.

PART 3 EXECUTION
3.1 GROUNDING

Grounding shall be in conformance with NFPA 70, the contract drawings, and
the following specifications.

3.1.1 Ground Rods

The resistance to ground shall be measured using the fall-of-potential
method described in IEEE Std 81. The maximum resistance of a driven ground
shall not exceed 25 ohms under normally dry conditions. If this resistance
cannot be obtained with a single rod, additional rods not less than 1.8
meters on centers, or if sectional type rods are used, additional sections
may be coupled and driven with the first rod. In high-ground-resistance,
UL listed chemically charged ground rods may be used. If the resultant
resistance exceeds 25 ohms measured not less than 48 hours after rainfall,
the Contracting Officer shall be notified immediately. Connections below
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grade shall be fusion welded. Connections above grade shall be fusion
welded or shall use UL 467 approved connectors.

3.1.2 Ground Bus

Ground bus shall be provided in the electrical equipment rooms as
indicated. Noncurrent-carrying metal parts of electrical equipment shall
be effectively grounded by bonding to the ground bus. The ground bus shall
be bonded to both the entrance ground, and to a ground rod or rods as
specified above having the upper ends terminating approximately 100 mm
above the floor. Connections and splices shall be of the brazed, welded,
bolted, or pressure-connector type, except that pressure connectors or
bolted connections shall be used for connections to removable equipment.
For raised floor equipment rooms in computer and data processing centers, a
minimum of 4, one at each corner, multiple grounding systems shall be
furnished. Connections shall be bolted type in lieu of thermoweld, so they
can be changed as required by additions and/or alterations.

3.1.3 Grounding Conductors

All equipment grounding conductors, including metallic raceway systems used
as such, shall be bonded or joined together in each wiring box or equipment
enclosure. Metallic raceways and grounding conductors shall be checked to
assure that they are wired or bonded into a common junction. Metallic
boxes and enclosures, if used, shall also be bonded to these grounding
conductors by an approved means per NFPA 70. When switches, or other
utilization devices are installed, any designated grounding terminal on
these devices shall also be bonded to the equipment grounding conductor
junction with a short jumper. A separate green grounding conductor shall
be provided for all circuits.

3.2 WIRING METHODS

Wiring shall conform to NFPA 70, the contract drawings, and the following
specifications. Unless otherwise indicated, wiring shall consist of
insulated conductors installed in electrical metallic tubing. Where cables
and wires are installed in cable trays, they shall be of the type permitted
by NFPA 70 for use in such applications. Metal-clad cable may be utilized
for branch circuit wiring in accordance with NFPA 70. Wire fill in
conduits shall be based on NFPA 70 for the type of conduit and wire
insulations specified. Wire fill in conduits located in Class I or II
hazardous areas shall be limited to 25 percent of the cross sectional area
of the conduit.

3.2.1 Conduit and Tubing Systems

Conduit and tubing systems shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
described in paragraph WIRING METHODS. Minimum size of raceways shall be
15 mm. Only metal conduits will be permitted when conduits are required
for shielding or other special purposes indicated, or when required by
conformance to NFPA 70. Nonmetallic conduit and tubing may be used in
damp, wet or corrosive locations when permitted by NFPA 70 and the conduit
or tubing system is provided with appropriate boxes, covers, clamps, screws
or other appropriate type of fittings. Electrical metallic tubing (EMT)
may be installed only within buildings. EMT may be installed in concrete
and grout in dry locations. EMT installed in concrete or grout shall be
provided with concrete tight fittings. EMT shall not be installed in damp
or wet locations, or the air space of exterior masonry cavity walls.
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Bushings, manufactured fittings or boxeg providing equivalent means of
protection shall be installed on the ends of all conduits and shall be of
the insulating type, where required by NFPA 70. Only UL listed adapters
shall be used to connect EMT to rigid metal conduit, cast boxes, and
conduit bodies. Aluminum conduit may be used only where installed exposed
in dry locations. Nonaluminum sleeves shall be used where aluminum conduit
passes through concrete floors and firewalls. Penetrations of above grade
floor slabs, time-rated partitions and fire walls shall be firestopped in
accordance with Section 07840FIRESTOPPING. Except as otherwise specified,
IMC may be used as an option for rigid steel conduit in areas as permitted
by NFPA 70. Raceways shall not be installed under the firepits of boilers
and furnaces and shall be kept 150 mm away from parallel runs of flues,
steam pipes and hot-water pipes. Raceways shall be concealed within
finished walls, ceilings, and floors unless otherwise shown. Raceways
crossing structural expansion joints or seismic joints shall be provided
with suitable expansion fittings or other suitable means to compensate for
the building expansion and contraction and to provide for continuity of
grounding.

3.2.1.1 Pull Wires

A pull wire shall be inserted in each empty raceway in which wiring is to
be installed if the raceway is more than 15 meters in length and contains
more than the equivalent of two 90-degree bends, or where the raceway is
more than 45 meters in length. The pull wire shall be of No. 14 AWG
zinc-coated steel, or of plastic having not less than 1.4 MPa (200 psi)
tensile strength. Not less than 254 mm of slack shall be left at each end
of the pull wire.

3.2.1.2 Conduit Stub-Ups

Where conduits are to be stubbed up through concrete floors, a short elbow
shall be installed below grade to transition from the horizontal run of
conduit to a vertical run. A conduit coupling fitting, threaded on the
inside shall be installed, to allow terminating the conduit flush with the
finished floor. Wiring shall be extended in rigid threaded conduit to
equipment, except that where required, flexible conduit may be used 150 mm
above the floor. Empty or spare conduit stub-ups shall be plugged flush
with the finished floor with a threaded, recessed plug.

3.2.1.3 Below Slab-on-Grade or in the Ground

Electrical wiring below slab-on-grade shall be protected by a conduit
system. Conduit passing vertically through slabs-on-grade shall be rigid
steel or IMC. Rigid steel or IMC conduits installed below slab-on-grade or
in the earth shall be field wrapped with 0.254 mm thick pipe-wrapping
plastic tape applied with a 50 percent overlay, or shall have a
factory-applied polyvinyl chloride, plastic resin, or epoxy coating system.

3.2.1.4 Installing in Slabs Including Slabs on Grade
Conduit shall not be installed in slab.

3.2.1.5 Changes in Direction of Runs
Changes in direction of runs shall be made with symmetrical bends or
cast-metal fittings. Field-made bends and offsets shall be made with an

approved hickey or conduit-bending machine. Crushed or deformed raceways
shall not be installed. Trapped raceways in damp and wet locations shall be
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avoided where possible. Lodgment of plaster, dirt, or trash in raceways,
boxes, fittings and equipment shall be prevented during the course of
construction. Clogged raceways shall be cleared of obstructions or shall
be replaced.

3.2.1.6 Supports

Metallic conduits and tubing,and the support system to which they are
attached, shall be securely and rigidly fastened in place to prevent
vertical and horizontal movement at intervals of not more than 3 meters

and within 900 mm of boxes, cabinets, and fittings, with approved pipe
straps, wall brackets, conduit clamps, conduit hangers, threaded C-clamps,
beam clamps, or ceiling trapeze. Loads and supports shall be coordinated
with supporting structure to prevent damage or deformation to the
structure. Loads shall not be applied to joist bridging. Attachment shall
be by wood screws or screw-type nails to wood; by toggle bolts on hollow
masonry units; by expansion bolts on concrete or brick; by machine screws,
welded threaded studs, heat-treated or spring-steel-tension clamps on steel
work. ©Nail-type nylon anchors or threaded studs driven in by a powder
charge and provided with lock washers and nuts may be used in lieu of
expansion bolts or machine screws. Raceways or pipe straps shall not be
welded to steel structures. Cutting the main reinforcing bars in
reinforced concrete beams or joists shall be avoided when drilling holes
for support anchors. Holes drilled for support anchors, but not used,
shall be filled. 1In partitions of light steel construction, sheet-metal
screws may be used. Raceways shall not be supported using wire or nylon
ties. Raceways shall be independently supported from the structure. Upper
raceways shall not be used as a means of support for lower raceways.
Supporting means shall not be shared between electrical raceways and
mechanical piping or ducts. Cables and raceways shall not be supported by
ceiling grids. Except where permitted by NFPA 70, wiring shall not be
supported by ceiling support systems. Conduits shall be fastened to
sheet-metal boxes and cabinets with two locknuts where required by NFPA 70,
where insulating bushings are used, and where bushings cannot be brought
into firm contact with the box; otherwise, a single locknut and bushing may
be used. Threadless fittings for electrical metallic tubing shall be of a
type approved for the conditions encountered. Additional support for
horizontal runs is not required when EMT rests on steel stud cutouts.

3.2.1.7 Exposed Raceways
Exposed raceways shall be installed parallel or perpendicular to walls,
structural members, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be
considered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.8 Exposed Risers
Exposed risers in wire shafts of multistory buildings shall be supported by
U-clamp hangers at each floor level, and at intervals not to exceed 3
meters.

3.2.1.9 NOT USED

3.2.1.10 Communications Raceways
Communications raceways indicated shall be installed in accordance with the

previous requirements for conduit and tubing and with the additional
requirement that no length of run shall exceed 15 meters for 15 mm and 20
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mm sizeg, and 30 meters for 25 mm or larger sizesg, and shall not contain
more than two 90-degree bends or the equivalent. Additional pull or
junction boxes shall be installed to comply with these limitations whether
or not indicated. 1Inside radii of bends in conduits of 25 mm (1 inch)

size or larger shall not be less than ten times the nominal diameter.

3.2.2 NOT USED
3.2.3 Cable Trays

Cable trays shall be supported in accordance with the recommendations of
the manufacturer but at no more than 1.8 meter intervals. Contact
surfaces of aluminum connections shall be coated with an antioxidant
compound prior to assembly. Adjacent cable tray sections shall be bonded
together by connector plates of an identical type as the cable tray
sections. The Contractor shall submit the manufacturer's certification
that the cable tray system meets all requirements of Article 318 of NFPA 70.

The cable tray shall be installed and grounded in accordance with the
provisions of Article 318 of NFPA 70. Data submitted by the Contractor
shall demonstrate that the completed cable tray systems will comply with
the specified requirements. Cable trays shall terminate 250 mm from both
sides of smoke and fire partitions. Conductors run through smoke and fire
partitions shall be installed in 103 mm (4 inch) rigid steel conduits with
grounding bushings, extending 300 mm beyond each side of the partitions.
The installation shall be sealed to preserve the smoke and fire rating of
the partitions. Penetrations shall be firestopped in accordance with
Section 07840 FIRESTOPPING.

3.2.4 NOT USED
3.2.4.1 Sizing

Unless otherwise noted, all sizes are based on copper conductors and the
insulation types indicated. Sizes shall be not less than indicated.
Branch-circuit conductors shall be not smaller than No. 12 AWG. Conductors
for branch circuits of 120 volts more than 30 meters long and of 277 volts
more than 70 meters long, from panel to load center, shall be no smaller
than No. 10 AWG. Class 1 remote control and signal circuit conductors
shall be not less than No. 14 AWG. Class 2 remote control and signal
circuit conductors shall be not less than No. 16 AWG. Class 3 low-energy,
remote-control and signal circuits shall be not less than No. 22 AWG.

3.2.4.2 Use of Aluminum Conductors in Lieu of Copper
Aluminum conductors shall not be used.

3.2.4.3 NOT USED

3.2.4.4 NOT USED

3.2.4.5 NOT USED

3.2.4.6 Conductor Identification and Tagging
Power, control, and signal circuit conductor identification shall be
provided within each enclosure where a tap, splice, or termination is made.
Where several feeders pass through a common pull box, the feeders shall be

tagged to indicate clearly the electrical characteristics, circuit number,
and panel designation. Phase conductors of low voltage power circuits
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shall be identified by color coding. Phase identification by a particular
color shall be maintained continuously for the length of a circuit,
including junctions.

a. Color coding shall be provided for service, feeder, branch, and
ground conductors. Color shall be green for grounding conductors
and white for neutrals; except where neutrals of more than one
system are installed in the same raceway or box, other neutral
shall be white with colored (not green) stripe. The color coding
for 3-phase and single-phase low voltage systems shall be as
follows:

120/208-volt, 3-phase: Black(ZA), red(B), and blue(C).
277/480-volt, 3-phase: Brown(A), orange(B), and yellow(C).

b. Conductor phase and voltage identification shall be made by
color-coded insulation for all conductors smaller than No. 6 AWG.
For conductors No. 6 AWG and larger, identification shall be made
by color-coded insulation, or conductors with black insulation may
be furnished and identified by the use of half-lapped bands of
colored electrical tape wrapped around the insulation for a
minimum of 75 mm of length near the end, or other method as
submitted by the Contractor and approved by the Contracting
Officer.

c. Control and signal circuit conductor identification shall be made
by color-coded insulated conductors, plastic-coated self-sticking
printed markers, permanently attached stamped metal foil markers,
or equivalent means as approved. Control circuit terminals of
equipment shall be properly identified. Terminal and conductor
identification shall match that shown on approved detail drawings.

Hand lettering or marking is not acceptable.

3.3 BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systems where required by
NFPA 70 for pulling of wires, making connections, and mounting of devices
or fixtures. Pull boxes shall be furnished with screw-fastened covers.
Indicated elevations are approximate, except where minimum mounting heights
for hazardous areas are required by NFPA 70. Unless otherwise indicated,
boxes for wall switches shall be mounted 1.2 meters above finished floors.
Switch and outlet boxes located on opposite sides of fire rated walls

shall be separated by a minimum horizontal distance of 600 mm. The total
combined area of all box openings in fire rated walls shall not exceed
0.0645 square meters per 9.3 square meters. Maximum box areas for

individual boxes in fire rated walls vary with the manufacturer and shall
not exceed the maximum specified for that box in UL Elec Const Dir. Only
boxes listed in UL Elec Const Dir shall be used in fire rated walls.

3.3.1 Box Applications

Each box shall have not less than the volume required by NFPA 70 for number
of conductors enclosed in box. Boxes for metallic raceways shall be listed
for the intended use when located in normally wet locations, when flush or
surface mounted on outgide of exterior surfaces, or when located in
hazardous areas. Boxes installed in wet locations and boxes installed
flush with the outside of exterior surfaces shall be gasketed. Boxes for
mounting lighting fixtures shall be not less than 102 mm square, or
octagonal, except smaller boxes may be installed as required by fixture
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configuration, as approved. Cast-metal boxes with 2.4 mm wall thickness
are acceptable. Large size boxes shall be NEMA 1 or as shown. Boxes in
other locations shall be sheet steel except that aluminum boxes may be used
with aluminum conduit, and nonmetallic boxes may be used with nonmetallic
conduit and tubing or nonmetallic sheathed cable system, when permitted by
NFPA 70. Boxes for use in masonry-block or tile walls shall be
square-cornered, tile-type, or standard boxes having square-cornered,
tile-type covers.

3.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screw-type
nails of equal holding strength, with bolts and metal expansion shields on
concrete or brick, with toggle bolts on hollow masonry units, and with
machine screw or welded studs on steel work. Threaded studs driven in by
powder charge and provided with lockwashers and nuts, or nail-type nylon
anchors may be used in lieu of expansion shields, or machine screws.
Penetration of more than 38.1 mm (1-1/2 inches) into reinforced-concrete
beams or more than 19.1 mm (3/4 inch) into reinforced-concrete joists
shall avoid cutting any main reinforcing steel. The use of brackets which
depend on gypsum wallboard or plasterboard for primary support will not be
permitted. In partitions of light steel construction, bar hangers with 25
mm long studs, mounted between metal wall studs or metal box mounting
brackets shall be used to secure boxes to the building structure. When
metal box mounting brackets are used, additional box support shall be
provided on the side of the box opposite the brackets. This additional box
support shall consist of a minimum 300 mm long section of wall stud,
bracketed to the opposite side of the box and secured by two screws through
the wallboard on each side of the stud. Metal screws may be used in lieu
of the metal box mounting brackets.

3.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-combustible material,
boxes shall be installed so that the edge of the box is not recessed more
than 6 mm from the finished surface. Boxes mounted in combustible walls
or ceiling material shall be mounted flush with the finished surface. The
use of gypsum or plasterboard as a means of supporting boxes will not be
permitted. Boxes installed for concealed wiring shall be provided with
suitable extension rings or plaster covers, as required. The bottom of
boxes installed in masonry-block walls for concealed wiring shall be
mounted flush with the top of a block to minimize cutting of the blocks,
and boxes shall be located horizontally to avoid cutting webs of block.
Separate boxes shall be provided for flush or recessed fixtures when
required by the fixture terminal operating temperature, and fixtures shall
be readily removable for access to the boxes unless ceiling access panels
are provided.

3.3.4 Installation in Overhead Spaces

In open overhead spaces, cast-metal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-metal
boxes having threadless connectors and sheet metal boxes shall be supported
directly from the building structure or by bar hangers. Hangers shall not
be fastened to or supported from joist bridging. Where bar hangers are
used, the bar shall be attached to raceways on opposite sides of the box
and the raceway shall be supported with an approved type fastener not more
than 600 mm from the box.
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3

.4 DEVICE PLATES

One-piece type device plates shall be provided for all outlets and
fittings. Plates on unfinished walls and on fittings shall be of
zinc-coated sheet steel, cast-metal, or impact resistant plastic having
rounded or beveled edges. Plates on finished walls shall be of steel with
baked enamel finish or impact-resistant plastic and shall be ivory. Screws
shall be of metal with countersunk heads, in a color to match the finish of
the plate. Plates shall be installed with all four edges in continuous
contact with finished wall surfaces without the use of mats or similar
devices. Plaster fillings will not be permitted. Plates shall be installed
with an alignment tolerance of 1.6 mm. The use of sectional-type device
plates will not be permitted. Plates installed in wet locations shall be
gasketed and provided with a hinged, gasketed cover, unless otherwise
specified.

.5 RECEPTACLES

.5.1 Single and Duplex, 20-ampere, 125 volt

Single and duplex receptacles shall be rated 20 amperes, 125 volts,
two-pole, three-wire, grounding type with polarized parallel slots. Bodies
shall be of ivory to match color of switch handles in the same room or to
harmonize with the color of the respective wall, and supported by mounting
strap having plaster ears. Contact arrangement shall be such that contact
is made on two sides of an inserted blade. Receptacle shall be side- or
back-wired with two screws per terminal. The third grounding pole shall be
connected to the metal mounting yoke. Switched receptacles shall be the
same as other receptacles specified except that the ungrounded pole of each
suitable receptacle shall be provided with a separate terminal. Only the
top receptacle of a duplex receptacle shall be wired for switching
application. Receptacles with ground fault circuit interrupters shall have
the current rating as indicated, and shall be UL Class A type unless
otherwise shown. Ground fault circuit protection shall be provided as
required by NFPA 70 and as indicated on the drawings.

.5.2 NOT USED

.5.3 Floor Outlets

Floor outlets shall be adjustable and each outlet shall consist of a
cast-metal body with threaded openings for conduits, adjustable ring, and
cover plate with 15 mm or 20 mm threaded flush plug. Each telephone
outlet shall consist of a horizontal cast housing with a receptacle as
specified. Gaskets shall be used where necessary to ensure a watertight
installation. Plugs with installation instructions shall be delivered to
the Contracting Officer at the job site for capping outlets upon removal of
service fittings.

.5.4 Weatherproof Applications

Weatherproof receptacles shall be suitable for the environment, damp or wet
as applicable, and the housings shall be labeled to identify the allowable
use. Receptacles shall be marked in accordance with UL 514A for the type
of use indicated; "Damp locations", "Wet Locations", "Wet Location Only
When Cover Closed". Assemblies shall be installed in accordance with the
manufacturer's recommendations.

3.5.4.1 Damp Locations
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Receptacles in damp locations shall be mounted in an outlet box with a
gasketed, weatherproof, cast-metal cover plate (device plate, box cover)
and a gasketed cap (hood, receptacle cover) over each receptacle opening.
The cap shall be either a screw-on type permanently attached to the cover
plate by a short length of bead chain or shall be a flap type attached to
the cover with a spring loaded hinge.

3.5.4.2 Wet Locations

Receptacles in wet locations shall be installed in an assembly rated for
such use whether the plug is inserted or withdrawn, unless otherwise
indicated. In a duplex installation, the receptacle cover shall be
configured to shield the connections whether one or both receptacles are in
use.

3.5.5 NOT USED
3.5.6 Receptacles, 20-Ampere, 250-Volt

Receptacles, single, 20-ampere, 250-volt, shall be ivory molded plastic,
two-pole, three-wire or three-pole, four-wire, grounding type complete with
appropriate mating cord-grip plug.

3.5.7 NOT USED
3.5.8 Receptacles, 30-Ampere, 250-Volt

Receptacles, single, 30-ampere, 250-volt, shall be molded-plastic,
three-pole, three-wire type, complete with appropriate mating cord-grip
plug.

3.5.9 NOT USED
3.5.10 Receptacles, 50-Ampere, 250-Volt

Receptacles, single, 50-ampere, 250-volt, shall be flush molded plastic,
three-pole, three-wire type, complete with appropriate mating cord-grip
plug.

3.5.11 Special-Purpose or Heavy-Duty Receptacles

Special-purpose or heavy-duty receptacles shall be of the type and of
ratings and number of poles indicated or required for the anticipated
purpose. Contact surfaces may be either round or rectangular. One
appropriate straight or angle-type plug shall be furnished with each
receptacle. Locking type receptacles, rated 30 amperes or less, shall be
locked by rotating the plug. Locking type receptacles, rated more than 50
amperes, shall utilize a locking ring.

3.6 WALL SWITCHES

Wall switches shall be of the totally enclosed tumbler type. The wall
switch handle and switch plate color shall be ivory. Wiring terminals
shall be of the screw type or of the solderless pressure type having
suitable conductor-release arrangement. Not more than one switch shall be
installed in a single-gang position. Switches shall be rated 20-ampere 120
or 277-volt for use on alternating current only. Pilot lights indicated
shall consist of yoke-mounted candelabra-base sockets rated at 75 watts,
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125 volts, and fitted with glass or plastic jewels. A clear 6-watt lamp
shall be furnished and installed in each pilot switch. Jewels for use with
switches controlling motors shall be green, and jewels for other purposes
shall be red. Dimming switches shall be solid-state flush mounted, sized
for the loads.

.7 SERVICE EQUIPMENT

Service-disconnecting means shall be of the POWER SWITCHGEAR ASSEMBLIES
INCLUDING SWITCHBOARDS with an external handle for manual operation. When
service disconnecting means is a part of an assembly, the assembly shall be
listed as suitable for service entrance equipment. Enclosures shall be
sheet metal with hinged cover for surface mounting unless otherwise
indicated.

.8 NOT USED

.9 FUSES

Equipment provided under this contract shall be provided with a complete
set of properly rated fuses when the equipment manufacturer utilize fuses
in the manufacture of the equipment, or if current-limiting fuses are
required to be installed to limit the ampere-interrupting capacity of
circuit breakers or equipment to less than the maximum available fault
current at the location of the equipment to be installed. Fuses shall have
a voltage rating of not less than the phase-to-phase circuit voltage, and
shall have the time-current characteristics required for effective power
system coordination. Time-delay and non-time-delay options shall be as
specified.

.9.1 NOT USED

.9.2 Cartridge Fuses; Current-Limiting Type

Cartridge fuses, current-limiting type, Class RK1l shall have tested
interrupting capacity not less than 100,000 amperes. Fuse holders shall be
the type that will reject all Class H fuses.

.9.3 Continuous Current Ratings (600 Amperes and Smaller)

Service entrance and feeder circuit fuses (600 amperes and smaller) shall
be Class RK5, current-limiting, with 200,000 amperes interrupting capacity.

.10 UNDERGROUND SERVICE

Unless otherwise indicated, interior conduit systems shall be stubbed out
1.5 m beyond the building wall and 600 mm below finished grade, for
interface with the exterior service lateral conduits and exterior
communications conduits. Outside conduit ends shall be bushed when used
for direct burial service lateral conductors. Outside conduit ends shall be
capped or plugged until connected to exterior conduit systems. Underground
service lateral conductors will be extended to building service entrance
and terminated in accordance with the requirements of Section 16375
ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND and NFPA 70.

.11 NOT USED

.12 NOT USED
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.13 MOTOR CONTROL

Each motor or group of motors requiring a single control shall be provided
under other sections of these specifications with a suitable controller and
devices that will perform the functions as specified for the respective
motors. Each motor of 93 W (1/8 hp) or larger shall be provided with
thermal-overload protection. Polyphase motors shall have overload
protection in each ungrounded conductor. The overload-protection device
shall be provided either integral with the motor or controller, or shall be
mounted in a separate enclosure. Unless otherwise specified, the
protective device shall be of the manually reset type. Single or double
pole tumbler switches specifically designed for alternating-current
operation only may be used as manual controllers for single-phase motors
having a current rating not in excess of 80 percent of the switch rating.
Automatic control devices such as thermostats, float or pressure switches
may control the starting and stopping of motors directly, provided the
devices used are designed for that purpose and have an adequate kilowatt
rating. When the automatic-control device does not have such a rating, a
magnetic starter shall be used, with the automatic-control device actuating
the pilot-control circuit. When combination manual and automatic control
is specified and the automatic-control device operates the motor directly,
a double-throw, three-position tumbler or rotary switch shall be provided
for the manual control; when the automatic-control device actuates the
pilot control circuit of a magnetic starter, the latter shall be provided
with a three-position selector switch marked MANUAL-OFF-AUTOMATIC.
Connections to the selector switch shall be such that only the normal
automatic regulatory control devices will be bypassed when the switch is in
the Manual position; all safety control devices, such as low- or
high-pressure cutouts, high-temperature cutouts, and motor-overload
protective devices, shall be connected in the motor-control circuit in both
the Manual and the Automatic positions of the selector switch. Control
circuit connections to any MANUAL-OFF-AUTOMATIC switch or to more than one
automatic regulatory control device shall be made in accordance with wiring
diagram approved by the Contracting Officer unless such diagram is included
on the drawings. All controls shall be 120 volts or less unless otherwise
indicated.

.13.1 NOT USED

.13.2 NOT USED

.13.3 Contacts

Unless otherwise indicated, contacts in miscellaneous control devices such
as float switches, pressure switches, and auxiliary relays shall have
current and voltage ratings in accordance with NEMA ICS 2 for rating
designation B300.

.13.4 Safety Controls

Safety controls for boilers shall be connected to a 2-wire, 120 volt
grounded circuit supplied from the associated boiler-equipment circuit.
Where the boiler circuit is more than 120 volts to ground, safety controls
shall be energized through a two-winding transformer having its 120 volt
secondary winding grounded. Overcurrent protection shall be provided in
the ungrounded secondary conductor and shall be sized for the load
encountered.

.14 MOTOR-DISCONNECT MEANS
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Each motor shall be provided with a disconnecting means when required by
NFPA 70 even though not indicated. For single-phase motors, a single or
double pole toggle switch, rated only for alternating current, will be
acceptable for capacities less than 30 amperes, provided the ampere rating
of the switch is at least 125 percent of the motor rating. Switches shall
disconnect all ungrounded conductors.

3.15 TRANSFORMER INSTALLATION

Three-phase transformers shall be connected only in a delta-wye or
wye-delta configuration as indicated. "T" connections may be used for
transformers rated at 15 kVA or below. Dry-type transformers shown located
within 1.5 meters of the exterior wall shall be provided in a weatherproof
enclosure. Transformers to be located within the building may be provided
in the manufacturer's standard, ventilated indoor enclosure designed for
use in 40 degrees C ambient temperature, unless otherwise indicated.

3.16 LIGHTING FIXTURES, LAMPS AND BALLASTS

This paragraph shall cover the installation of lamps, lighting fixtures and
ballasts in interior or building mounted applications.

3.16.1 Lamps

Lamps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed just prior to project
completion. Lamps installed and used for working light during construction
shall be replaced prior to turnover to the Government if more than 15% of
their rated life has been used. Lamps shall be tested for proper operation
prior to turn-over and shall be replaced if necessary with new lamps from
the original manufacturer. 10% spare lamps of each type, from the original
manufacturer, shall be provided.

3.16.2 Lighting Fixtures

Fixtures shall be as shown and shall conform to the following
specifications and shall be as detailed on the drawings. Illustrations
shown on the drawings are indicative of the general type desired and are
not intended to restrict selection to fixtures of any particular
manufacturer. Fixtures of similar designs and equivalent energy
efficiency, light distribution and brightness characteristics, and of equal
finish and quality will be acceptable if approved. In suspended acoustical
ceilings with fluorescent fixtures, the fluorescent emergency light
fixtures shall be furnished with self-contained battery packs.

3.16.2.1 Accessories

Accessories such as straps, mounting plates, nipples, or brackets shall be
provided for proper installation.

3.16.2.2 Ceiling Fixtures

Ceiling fixtures shall be coordinated with and suitable for installation
in, on or from the ceiling as shown. Installation and support of fixtures
shall be in accordance with NFPA 70 and manufacturer's recommendations.
Where seismic requirements are specified herein, fixtures shall be
supported as shown or specified. Recessed fixtures shall have adjustable
fittings to permit alignment with ceiling panels. Recessed fixtures
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installed in fire-resistive ceiling construction shall have the same fire
rating as the ceiling or shall be provided with fireproofing boxes having
materials of the same fire rating as the ceiling, in conformance withUL
Elec Const Dir. Surface-mounted fixtures shall be suitable for fastening
to the ceiling panel structural supports.

3.16.2.3 Fixtures for Installation in Grid Type Ceilings

Fixtures for installation in grid type ceilings which are smaller than a
full tile shall be centered in the tile. 305 by 1219 mm fixtures shall be
mounted along the grid rail as shown. Work above the ceiling shall be
coordinated among the trades to provide the lighting layout shown.

Fixtures mounted to the grid shall have trim exactly compatible with the
grid. Contractor shall coordinate trims with ceiling trades prior to
ordering fixtures. Metric fixtures shall be designed to fit the metric
grid specified. Fixtures in continuous rows shall be coordinated between
trades prior to ordering. Fixtures shall be mounted using independent
supports capable of supporting the entire weight of the fixture. No
fixture shall rest solely on the ceiling grid. Recessed fixtures installed
in seismic areas should be installed utilizing specially designed seismic
clips. Junction boxes shall be supported at four points.

3.16.2.4 Suspended Fixtures

Suspended fixtures shall be provided with swivel hangers or hand-straights
so that they hang plumb. Pendants, rods, or chains 1.2 meters or longer
excluding fixture shall be braced to prevent swaying using three cables at
120 degrees of separation. Suspended fixtures in continuous rows shall
have internal wireway systems for end to end wiring and shall be properly
aligned to provide a straight and continuous row without bends, gaps, light
leaks or filler pieces. Aligning splines shall be used on extruded
aluminum fixtures to assure hairline joints. Steel fixtures shall be
supported to prevent "oil-canning" effects. Fixture finishes shall be free
of scratches, nicks, dents, and warps, and shall match the color and gloss
specified. Pendants shall be finished to match fixtures. Aircraft cable
shall be stainless steel. Canopies shall be finished to match the ceiling
and shall be low profile unless otherwise shown. Maximum distance between
suspension points shall be 3.1 meters or as recommended by the
manufacturer, whichever is less.

Suspended fixtures installed in seismic areas shall have 45% swivel hangers
and shall be located with no obstructions within the 45% range in all
directions. The stem, canopy and fixture shall be capable of 45% swing.
3.16.3 Ballasts
Remote type ballasts or transformers, where indicated, shall be mounted in
a well ventilated, easily accessible location, within the maximum operating
distance from the lamp as designated by the manufacturer.
3.16.4 Emergency Light Sets
Emergency light sets shall conform to UL 924 with the number of heads as
indicated. Sets shall be permanently connected to the wiring system by
conductors installed in short lengths of flexible conduit.

3.17 NOT USED

3.18 EQUIPMENT CONNECTIONS
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Wiring not furnished and installed under other sections of the
specifications for the connection of electrical equipment as indicated on
the drawings shall be furnished and installed under this section of the
specifications. Connections shall comply with the applicable requirements
of paragraph WIRING METHODS. Flexible conduits 2 m or less in length
shall be provided to all electrical equipment subject to periodic removal,
vibration, or movement and for all motors. All motors shall be provided
with separate grounding conductors. Liquid-tight conduits shall be used in
damp or wet locations.

3.18.1 Motor Control

Motors controls shall be installed in accordance with NFPA 70, the
manufacturer's recommendations, and as indicated. Wiring shall be extended
to motors, motor controls, and motor control centers and terminated.

3.18.2 Installation of Government-Furnished Equipment
Wiring shall be extended to the equipment and terminated.

3.19 NOT USED

3.20 PAINTING AND FINISHING

Field-applied paint on exposed surfaces shall be provided under Section
09900 PAINTING, GENERAL.

3.21 NOT USED
3.22 FIELD TESTING

Field testing shall be performed in the presence of the Contracting
Officer. The Contractor shall notify the Contracting Officer 14 days prior
to conducting tests. The Contractor shall furnish all materials, labor,
and equipment necessary to conduct field tests. The Contractor shall
perform all tests and inspection recommended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shall
maintain a written record of all tests which includes date, test performed,
personnel involved, devices tested, serial number and name of test
equipment, and test results. All field test reports will be signed and
dated by the Contractor.

3.22.1 Safety

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

3.22.2 Ground-Resistance Tests

The resistance of each grounding electrode system shall be measured using
the fall-of-potential method defined in IEEE Std 81. Soil resistivity in
the area of the grid shall be measured concurrently with the grid
measurements. Ground resistance measurements shall be made before the
electrical distribution system is energized and shall be made in normally
dry conditions not less than 48 hours after the last rainfall. Resistance
measurements of separate grounding electrode systems shall be made before
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the systems are bonded together below grade. The combined resistance of
separate systems may be used to meet the required resistance, but the
specified number of electrodes must still be provided.
a. Single rod electrode - 25 ohms.

3.22.3 NOT USED

3.22.4 Cable Tests
The Contractor shall be responsible for identifying all equipment and
devices that could be damaged by application of the test voltage and
ensuring that they have been properly disconnected prior to performing
insulation resistance testing. An insulation resistance test shall be
performed on all low and medium voltage cables after the cables are
installed in their final configuration and prior to energization. The test
voltage shall be 500 volts DC applied for one minute between each conductor
and ground and between all possible combinations of conductors. The
minimum value of resistance shall be:

R in megohms = (rated voltage in kV + 1) x 304.8/(length of cable in meters)

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

3.22.4.1 NOT USED
3.22.4.2 Low Voltage Cable Tests
a. Continuity test.
b. Insulation resistance test.
3.22.5 NOT USED
3.22.6 NOT USED
3.22.7 NOT USED
3.22.8 Dry-Type Transformer Tests
The following field tests shall be performed on all dry-type transformers.
a. Insulation resistance test phase-to-ground, each phase.
b. Turns ratio test.
3.22.9 Circuit Breaker Tests
The following field tests shall be performed on circuit breakers.
3.22.9.1 NOT USED
3.22.9.2 Circuit Breakers, Low Voltage
a. Insulation resistance test phase-to-phase, all combinations.

b. 1Insulation resistance test phase-to-ground, each phase.
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c. Closed breaker contact resistance test.
d. Manual and electrical operation of the breaker.
3.22.9.3 Circuit Breakers, Molded Case
a. Insulation resistance test phase-to-phase, all combinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Closed breaker contact resistance test.
d. Manual operation of the breaker.
3.23 OPERATING TESTS

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

3.24 FIELD SERVICE
3.24.1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consist
of a total of 8 hours of normal working time and shall start after the
system is functionally completed but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, servicing the equipment, as well as all major elements
of the operation and maintenance manuals. Additionally, the course
instructions shall demonstrate all routine maintenance operations. A VHS
format video tape of the entire training shall be submitted.

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

3.25 ACCEPTANCE
Final acceptance of the facility will not be given until the Contractor has
successfully completed all tests and after all defects in installation,

material or operation have been corrected.

-- End of Section --
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Amendment #5
SECTION 16710A

PREMISES DISTRIBUTION SYSTEM

PART 1 GENERAL

1.

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

designation only.

ELECTRONIC INDUSTRIES ALLIANCE (EIA)

EIA ANSI/TIA/EIA-569-A (2001) Commercial Building Standard for
Telecommunications Pathways and Spaces

EIA ANSI/TIA/EIA-606 (2002) Administration Standard for
Commercial Telecommunications
Infrastructure

EIA ANSI/TIA/EIA-607 (2002) Commercial Building Grounding and

Bonding Requirements for Telecommunications
INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

ICEA S-80-576 (1994) Communications Wire and Cable for
Wiring of Premises

ICEA S-83-596 (1994) Fiber Optic Premises Distribution
Cable

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2002) National Electrical Code

.2 SYSTEM DESCRIPTION

The premises distribution system shall consist of inside-plant horizontal,
riser, and backbone cables and connecting hardware to transport telephone
and data (including LAN) signals between equipment items in a building.

.3 ENVIRONMENTAL REQUIREMENTS

Connecting hardware shall be rated for operation under ambient conditions of
0 to 60 degrees C and in the range of 0 to 95 percent relative humidity,
noncondensing.

.4 QUALIFICATIONS

4.1 Minimum Contractor Qualifications

All work under this section shall be performed by and all equipment shall
be furnished and installed by a certified Telecommunications Contractor,
hereafter referred to as the Contractor. The Contractor shall have the
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following qualifications in Telecommunications Systems installation:

a. Contractor shall have a minimum of 3 years experience in the
application, installation and testing of the specified systems and
equipment.

b. All supervisors and installers assigned to the installation of
this system or any of its components shall have factory
certification from each equipment manufacturer that they are
qualified to install and test the provided products.

c. All installers assigned to the installation of this system or any
of its components shall have a minimum of 3 years experience in
the installation of the specified copper and fiber optic cable and
components.

1.4.2 Minimum Manufacturer Qualifications

The equipment and hardware provided under this contract will be from
manufacturers that have a minimum of 3 years experience in producing the
types of systems and equipment specified.

1.5 SUBMITTALS

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

SD-02 Shop Drawings
Premises Distribution System; G, RE.

Detail drawings including a complete list of equipment and
material. Detail drawings shall contain complete wiring and
schematic diagrams and other details required to demonstrate that
the system has been coordinated and will function properly as a
system. Drawings shall include vertical riser diagrams, equipment
rack details, elevation drawings of telecommunications closet
walls, outlet face plate details for all outlet configurations,
sizes and types of all cables, conduits, and cable trays.

Drawings shall show proposed layout and anchorage of equipment and
appurtenances, and equipment relationship to other parts of the
work including clearance for maintenance and operation.

Record Drawings; G, RE.

Record drawings for the installed wiring system infrastructure
per EIA ANSI/TIA/EIA-606. The drawings shall show the location of
all cable terminations and location and routing of all backbone
and horizontal cables. The identifier for each termination and
cable shall appear on the drawings.

SD-03 Product Data

Record Keeping and Documentation; G, RE.

Documentation on cables and termination hardware in accordance
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with EIA ANSI/TIA/EIA-606.
Spare Parts; G, RE.

Lists of spare parts, tools, and test equipment for each
different item of material and equipment specified, after approval
of detail drawings, not later than 2 months prior to the date of
beneficial occupancy. The data shall include a complete list of
parts and supplies, with current unit prices and source of supply,
and a list of spare parts recommended for stocking.

Manufacturer's Recommendations; G, RE.

Where installation procedures, or any part thereof, are required
to be in accordance with the recommendations of the manufacturer
of the material being installed, printed copies of these
recommendations, prior to installation shall be provided.
Installation of the item will not be allowed to proceed until the
recommendations are received and approved.

Test Plan; G, RE.

Test plan defining the tests required to ensure that the system
meets technical, operational and performance specifications, 60
days prior to the proposed test date. The test plan must be
approved before the start of any testing. The test plan shall
identify the capabilities and functions to be tested, and include
detailed instructions for the setup and execution of each test and
procedures for evaluation and documentation of the results.

Qualifications; G, RE.

The qualifications of the Manufacturer, Contractor, and the
Installer to perform the work specified herein. This shall
include proof of the minimum qualifications specified herein.

SD-06 Test Reports
Test Reports; G, RE.

Test reports in booklet form with witness signatures verifying
execution of tests. Test results will also be provided on 89 mm
diskettes in ASCII format. Reports shall show the field tests
performed to verify compliance with the specified performance
criteria. Test reports shall include record of the physical
parameters verified during testing. Test reports shall be
submitted within 7 days after completion of testing.

SD-07 Certificates
Premises Distribution System; G, RE.

Written certification that the premises distribution system
complies with the EIA ANSI/TIA/EIA-568-B, EIA ANSI/TIA/EIA-569-A,
and EIA ANSI/TIA/EIA-606 standards.

Materials and Equipment; G, RE.

Where materials or equipment are specified to conform, be
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constructed or tested to meet specific requirements, certification
that the items provided conform to such requirements.
Certification by a nationally recognized testing laboratory that a
representative sample has been tested to meet the requirements, or
a published catalog specification statement to the effect that the
item meets the referenced standard, will be acceptable as evidence
that the item conforms. Compliance with these requirements does
not relieve the Contractor from compliance with other requirements
of the specifications.

Installers; G, RE.
The Contractor shall submit certification that all the

installers are factory certified to install and test the provided
products.

.6 DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be stored with protection
from the weather, humidity and temperature variation, dirt and dust or
other contaminants.

.7 OPERATION AND MAINTENANCE MANUALS

Commercial off the shelf manuals shall be furnished for operation,
installation, configuration, and maintenance for all products provided as a
part of the premises distribution system. Specification sheets for all
cable, connectors, and other equipment shall be provided.

.8 RECORD KEEPING AND DOCUMENTATION

.8.1 Cables

A record of all installed cable shall be provided in hard copy format or on
electronic media using Windows based computer cable management software per
EIA ANSI/TIA/EIA-606. The cable records shall include only the required
data fields per EIA ANSI/TIA/EIA-606.

.8.2 Termination Hardware

A record of all installed patch panels and outlets shall be provided in
hard copy format or on electronic media using Windows based computer cable
management software per EIA ANSI/TIA/EIA-606. The hardware records shall
include only the required data fields per EIA ANSI/TIA/EIA-606.

PART 2 PRODUCTS

2

2

2

.1 MATERIALS AND EQUIPMENT

Materials and equipment shall be the standard products of a manufacturer
regularly engaged in the manufacture of the products and shall be the
manufacturer's latest standard design that has been in satisfactory use for
at least 1 year prior to installation. Materials and equipment shall
conform to the respective publications and other requirements specified
below and to the applicable requirements of NFPA 70.

.2 UNSHIELDED TWISTED PAIR CABLE SYSTEM

.2.1 Backbone Cable
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Backbone cable shall meet the requirements of ICEA S-80-576 and EIA
ANSI/TIA/EIA-568-B.2-1 for Category 6 100-ohm unshielded twisted pair
cable. Cable shall be label-verified. Cable jacket shall be factory
marked at regular intervals indicating verifying organization and
performance level. Conductors shall be solid untinned copper 24 AWG.
Cable shall be rated CMP per NFPA 70.

2.2.2 Horizontal Cable

Horizontal cable shall meet the requirements of EIA ANSI/TIA/EIA-568-B.2-1
for Category 6. Cable shall be label-verified. Cable jacket shall be

factory marked at regular intervals indicating verifying organization and
performance level. Cable shall be rated CMP, as appropriate, per NFPA 70.

2.2.3 Connecting Hardware

Connecting and cross-connecting hardware shall be the same category as the
cable it serves. Hardware shall be in accordance with EIA
ANSI/TIA/EIA-568-B.2-1.

2.2.3.1 Telecommunications Outlets

Wall and desk outlet plates shall come equipped as indicated, with voice
jack labeled "voice" and the data jack labeled "data" and fiber optic ST
type connectors as required. Modular jacks shall be the same category as
the cable they terminate and shall meet the requirements of EIA
ANSI/TIA/EIA-568-B. Modular jack pin/pair configuration shall be T568A or
T568B (coordinate with user) per EIA ANSI/TIA/EIA-568-B. Modular jacks
shall be unkeyed. Faceplates shall be provided and shall be ivory in
color, impact resistant plastic. Mounting plates shall be provided for
system furniture and shall match the system furniture in color. Outlet
assemblies used in the premises distribution system shall consist of
modular jacks assembled into both simplex and duplex outlet assemblies in
single or double gang covers as indicated on the drawings. The modular
jacks shall conform to the requirements of EIA ANSI/TIA/EIA-568-B, and
shall be rated for use with Category 6 cable in accordance with EIA
ANSI/TIA/EIA-568-B.2-1 and shall meet the Link Test parameters as listed in
EIA TIA/EIA-568-B and supplemented by EIA ANSI/TIA/EIA-568-B.2-1.

2.2.3.2 Patch Panels

Patch panels shall consist of eight-position modular jacks, with rear
mounted type 110 insulation displacement connectors, arranged in rows or
columns on 480 mm (19 inch) rack mounted. Jack pin/pair configuration
shall be T568A or T568B (coordinate with user) per EIA ANSI/TIA/EIA-568-B.
Jacks shall be unkeyed. Panels shall be labeled with alphanumeric x-y
coordinates. The modular jacks shall conform to the requirements of EIA
ANSI/TIA/EIA-568-B, and shall be rated for use with Category 6 cable in
accordance with EIA ANSI/TIA/EIA-568-B.2-1 and shall meet the Link Test
parameters as listed in EIA TIA/EIA-568-B.

2.2.3.3 Patch Cords

Patch cords shall be cable assemblies consisting of flexible, twisted pair
stranded wire with eight-position plugs at each end. Cable shall be
label-verified. Cable jacket shall be factory marked at regular intervals
indicating verifying organization and performance level. Patch cords shall
be wired straight through; pin numbers shall be identical at each end and

SECTION 16710 Page 5



FORT ONTARIO - OSWEGO, NEW YORK DACA27-03-B-0003

shall be paired to match T568A or T568B (coordinate with user) patch panel
jack wiring per EIA ANSI/TIA/EIA-568-B. Patch cords shall be unkeyed.
Patch cords shall be factory assembled. Patch cords shall conform to the
requirements of EIA ANSI/TIA/EIA-568-B.2-1 for Category 6.

2.2.3.4 Terminal Blocks

Terminal blocks shall be rack mounted wire termination units consisting of
insulation displacement connectors mounted in plastic blocks, frames or
housings. Blocks shall be type 110 which meet the requirements of EIA
ANSI/TIA/EIA-568-B, and shall be rated for use with Category 6 cable in
accordance with EIA ANSI/TIA/EIA-568-B.2-1 and shall meet the Link Test
parameters as listed in EIA TIA/EIA 568-B. Blocks shall be mounted on
standoffs and shall include cable management hardware. Insulation
displacement connectors shall terminate 22 or 24 gauge solid copper wire as
a minimum, and shall be connected in pairs so that horizontal cable and
connected jumper wires are on separate connected terminals.

2.3 NOT USED
2.4 COAXIAL CABLE SYSTEM
2.4.1 Backbone Cable

Backbone cable shall meet the requirements of EIA ANSI/TIA/EIA-568-B
10BASE5 for coaxial cable. Cable shall be label-verified. Cable jacket
shall be factory marked at regular intervals indicating verifying
organization and performance level. Cable shall be rated CMP per NFPA 70.
Cable shall have band markings every 2.5 meters (8 feet)for transceiver tap
placement.

2.4.2 Horizontal Cable

Horizontal cable shall meet the requirements of EIA ANSI/TIA/EIA-568-B
10BASE2 for coaxial cable. Cable shall be label-verified. Cable jacket
shall be factory marked at regular intervals indicating verifying
organization and performance level. Cable shall be rated CMP per NFPA 70.

2.4.3 Connecting Hardware
2.4.3.1 Connectors

Connectors shall meet the requirements of EIA ANSI/TIA/EIA-568-B 10BASE5S or
10BASE2 for coaxial cable connectors, as required for the service.
Connectors for riser/backbone cable shall be Type N male. Connectors for
station cable shall be BNC male. Station cable faceplates shall be
provided and shall be ivory in color, impact resistant plastic, single

gang, with double-sided female BNC coupler. Mounting plates shall be
provided for system furniture and shall match the furniture system in color.

2.4.3.2 Patch Panels

Patch panels shall be 480 mm (19 inch) rack mounted panels. Connectors
shall be double-sided BNC female, feedthrough type. Connector mounting
surface shall ground the connector shields. BNC feedthrough connectors
shall meet the requirements of EIA ANSI/TIA/EIA-568-B 10BASE2 for coaxial
cable connectors. Panels shall be labeled with alphanumeric x-y
coordinates.
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2.4.3.3 Patch Cords

Patch cords shall be cable assemblies consisting of flexible coaxial cable
with BNC male connectors at each end. Cable shall meet the requirements of
EIA ANSI/TIA/EIA-568-B 10BASE2 for coaxial cable. Connectors shall meet
the requirements of EIA ANSI/TIA/EIA-568-B 10BASE2 for coaxial cable
connectors.

2.5 FIBER OPTIC CABLE SYSTEM
2.5.1 Backbone Cable
2.5.1.1 Multimode

Multimode fiber optic backbone cable shall meet the requirements of EIA
ANSI/TIA/EIA-568-B and ICEA S-83-596 for 62.5/125 micrometer multimode
graded index optical fiber cable. Numerical aperture for each fiber shall
be a minimum of 0.275. Cable construction shall be tight buffered type.
Individual fibers shall be color coded for identification. Cable shall be
imprinted with fiber count and aggregate length at regular intervals.
Cable shall be rated OFNP per NFPA 70.

2.5.1.2 Singlemode

Singlemode fiber optic backbone cable shall meet the requirements of ICEA
S-83-596 and the following: operation at a center wavelength of 1550 nm;
core/cladding diameter 8.3 nominal/125 micrometer; maximum attenuation 1.75
dB/km at 1550 nm. Numerical aperture for each fiber shall be a minimum of
0.10. Cable construction shall be tight buffered type. Cable shall be
imprinted with fiber count and aggregate length at regular intervals.
Individual fibers shall be color coded for identification. Cable shall be
rated OFNP per NFPA 70.

2.5.2 Horizontal Distribution Cable
2.5.2.1 Multimode

Multimode fiber optic horizontal cable shall meet the requirements of EIA
ANSI/TIA/EIA-568-B and ICEA S-83-596 for 62.5/125 micrometer multimode
graded index optical fiber cable. Numerical aperture for each fiber shall
be a minimum of 0.275. Cable construction shall be tight buffered type,
two strands. Individual fibers shall be color coded for identification.
Cable shall be imprinted with fiber count, fiber type, and aggregate length
at regular intervals of 1.0 m. Cable shall be rated and marked OFNP per
NFPA 70.

2.5.2.2 NOT USED
2.5.3 Connecting Hardware
2.5.3.1 Connectors

Connectors shall be ST type with ceramic ferrule material with a maximum
insertion loss of .5 dB. Connectors shall meet performance requirements of
EIA ANSI/TIA/EIA-568-B. Connectors shall be field installable. Connectors
shall utilize adhesive for fiber attachment to ferrule. Connectors shall
terminate fiber sizes as required for the service. Station cable
faceplates shall be provided and shall be ivory in color, impact resistant
plastic, single gang, with double-sided female ST coupler. Mounting plates
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shall be provided for system furniture and shall match the furniture system
in color.

2.5.3.2 Patch Panels

Patch panels shall be a complete system of components by a single
manufacturer, and shall provide termination, splice storage, routing,
radius limiting, cable fastening, storage, and cross-connection. Patch
panels shall be 480 mm (19 inch) rack mountedpanels. Patch panels shall
provide strain relief for cables. Panels shall be labeled with
alphanumeric x-y coordinates. Patch panel connectors and couplers shall be
the same type and configuration as used elsewhere in the system.

2.5.3.3 Patch Cords

Patch cords shall be cable assemblies consisting of flexible optical fiber
cable with connectors of the same type as used elsewhere in the system.
Optical fiber shall be the same type as used elsewhere in the system.
Patch cords shall be complete assemblies from manufacturer's standard
product lines.

2.6 EQUIPMENT RACKS
2.6.1 Floor Mounted Open Frame

Floor mounted equipment racks shall be welded steel or aluminum relay racks
with uprights to mount equipment 480 mm (19 inches) wide. Uprights shall be

75 mm deep channel, 32 mm wide, drilled and tapped 12-24 in a 13 mm
pattern. Racks shall be provided with a standard top crossmember, and
predrilled base plate to allow floor fastening. Open frame equipment racks
shall be 2.1 m in height and clear coated. AC outlets shall be provided as
shown.

2.6.2 Wall Mounted Open Frame

Wall mounted open frame equipment racks shall be steel or aluminum relay
racks to mount equipment 480 mm (19 inches)wide with standoff brackets for
wall mounting. Uprights shall be drilled and tapped 12-24 in a 13 mm
pattern. Standoff brackets shall be of sufficient length for a 150 mm
clearance between rack and wall. Wall mounted open frame racks shall be
hinged. AC outlets shall be provided as shown.

2.6.3 Cable Guides
Cable guides shall be specifically manufactured for the purpose of routing
cables, wires and patch cords horizontally and vertically on 480 mm (19
inch) equipment racks. Cable guides shall consist of ring or bracket-like
devices mounted on rack panels for horizontal use or individually mounted
for vertical use. Cable guides shall mount to racks by screws and/or nuts
and lockwashers.

2.6.4 NOT USED

2.6.5 NOT USED

2.7 EQUIPMENT MOUNTING BACKBOARD
Plywood backboards shall be provided, sized as shown, painted with white or

light colored paint.
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2.8 TELECOMMUNICATIONS OUTLET BOXES

Electrical boxes for telecommunication outlets shall be 117 mm square by 53
mm deep with minimum 9 mm deep single or two gang plaster ring as shown.
Provide a minimum 25 mm conduit.

PART 3 EXECUTION
3.1 INSTALLATION

System components and appurtenances shall be installed in accordance with
NFPA 70, manufacturer's instructions and as shown. Necessary
interconnections, services, and adjustments required for a complete and
operable signal distribution system shall be provided. Components shall be
labeled in accordance with EIA ANSI/TIA/EIA-606. Penetrations in
fire-rated construction shall be firestopped in accordance with Section
07840 FIRESTOPPING. Conduits, outlets and raceways shall be installed in
accordance with Section 16415 ELECTRICAL WORK, INTERIOR. Wiring shall be
installed in accordance with EIA ANSI/TIA/EIA-569-A and as specified in
Section 16415 ELECTRICAL WORK, INTERIOR. Wiring, and terminal blocks and
outlets shall be marked in accordance with EIA ANSI/TIA/EIA-606. Cables
shall not be installed in the same cable tray, utility pole compartment, or
floor trench compartment with ac power cables. Cables not installed in
conduit or wireways shall be properly secured and neat in appearance and,
if installed in plenums or other spaces used for environmental air, shall
comply with NFPA 70 requirements for this type of installation.

3.1.1 Horizontal Distribution Cable

The rated cable pulling tension shall not be exceeded. Cable shall not be
stressed such that twisting, stretching or kinking occurs. Cable shall not
be spliced. Fiber optic cables shall be installed either in conduit or
through type cable trays to prevent microbending losses. Copper cable not
in a cable tray shall be routed in conduit. Cable shall not be run through
structural members or in contact with pipes, ducts, or other potentially
damaging items. Placement of cable parallel to power conductors shall be
avoided, if possible; a minimum separation of 300 mm (12 inches) shall be
maintained when such placement cannot be avoided. Cables shall be
terminated; no cable shall contain unterminated elements. Minimum bending
radius shall not be exceeded during installation or once installed. Cable
ties shall not be excessively tightened such that the transmission
characteristics of the cable are altered.

3.1.2 Riser and Backbone Cable
Vertical cable support intervals shall be in accordance with manufacturer's
recommendations. Cable bend radius shall not be less than ten times the
outside diameter of the cable during installation and once installed.
Maximum tensile strength rating of the cable shall not be exceeded. Cable
shall not be spliced.

3.1.3 Telecommunications Outlets

3.1.3.1 Faceplates

As a minimum each jack shall be labeled as to its function and a unique
number to identify cable link.
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3.1.3.2 Cables

Unshielded twisted pair and fiber optic cables shall have a minimum of 150
mm of slack cable loosely coiled into the telecommunications outlet boxes.
Minimum manufacturers bend radius for each type of cable shall not be
exceeded.

3.1.3.3 Pull Cords

Pull cords shall be installed in all conduit serving telecommunications
outlets which do not initially have fiber optic cable installed.

3.1.4 Terminal Blocks

Terminal blocks shall be mounted in orderly rows and columns. Adequate
vertical and horizontal wire routing areas shall be provided between groups
of blocks. Industry standard wire routing guides shall be utilized.

3.1.5 Unshielded Twisted Pair Patch Panels

Patch panels shall be mounted in equipment racks with sufficient modular
jacks to accommodate the installed cable plant plus 10 percent spares.
Cable guides shall be provided above, below and between each panel.

3.1.6 Fiber Optic Patch Panels

Patch panels shall be mounted in equipment racks with sufficient ports to
accommodate the installed cable plant plus 10 percent spares. A slack loop
of fiber shall be provided within each panel. Loop shall be provided as
recommended by the manufacturer. The outer jacket of each cable entering a
patch panel shall be secured to the panel to prevent movement of the fibers
within the panel, using clamps or brackets specifically manufactured for
that purpose.

3.1.7 Equipment Racks

Open frame equipment racks shall be bolted to the floor slab. Cable guides
shall be bolted or screwed to racks. Racks shall be installed level.
Ganged racks shall be bolted together. Ganged rack cabinets shall have
adjacent side panels removed. Wall mounted racks shall be secured to the
mounting surface to prevent fully loaded racks from separating from the
mounting surface.

3.1.8 Rack Mounted Equipment

Equipment to be rack mounted shall be securely fastened to racks by means
of the manufacturer's recommended fasteners.

3.2 TERMINATION
Cables and conductors shall sweep into termination areas; cables and
conductors shall not bend at right angles. Manufacturer's minimum bending
radius shall not be exceeded. When there are multiple system type drops to
individual workstations, relative position for each system shall be
maintained on each system termination block or patch panel.

3.2.1 Unshielded Twisted Pair Cable

Each pair shall be terminated on appropriate outlets, terminal blocks or
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patch panels. No cable shall be unterminated or contain unterminated
elements. Pairs shall remain twisted together to within the proper
distance from the termination as specified in EIA ANSI/TIA/EIA-568-B.2-1.
Conductors shall not be damaged when removing insulation. Wire insulation
shall not be damaged when removing outer jacket.

3.2.2 NOT USED

3.2.3 Coaxial Cable
Home run type station cables shall be terminated at each end. Backbone
cables shall be terminated with appropriate connectors or end-of-line
terminators as required. Loop-type cable systems shall be terminated with
appropriate drop connectors and terminators as required. Backbone cable
shield conductor shall be grounded to communications ground at only one
point and shall not make electrical contact with ground anywhere else.

3.2.4 Fiber Optic Cable
Each fiber shall have connectors installed. The pull strength between the
connector and the attached fiber shall be not less than 11.3 kg. The mated
pair loss, without rotational optimization, shall not exceed 1.0 dB. Fiber
optic connectors shall be installed per EIA ANSI/TIA/EIA-568-B.

3.3 GROUNDING
Signal distribution system ground shall be installed in the
telecommunications entrance facility and in each telecommunications closet
in accordance with EIA ANSI/TIA/EIA-607 and Section 16415 ELECTRICAL WORK,
INTERIOR. Equipment racks shall be connected to the electrical safety
ground.

3.4 ADDITIONAL MATERIALS

The Contractor shall provide the following additional materials required
for facility startup.

a. 10 of each type outlet.

b. 10 of each type cover plate.

c. 1 of each type terminal block for each telecommunications closet.
d. 4 Patch cords of 3 m for each telecommunications closet.

e. 1 Set of any and all special tools required to establish a cross
connect and to change and/or maintain a terminal block.

3.5 ADMINISTRATION AND LABELING
3.5.1 Labeling
3.5.1.1 Labels
All labels shall be in accordance with EIA ANSI/TIA/EIA-606.
3.5.1.2 Cable

All cables will be labeled using color labels on both ends with unencoded
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identifiers per EIA ANSI/TIA/EIA-606.
3.5.1.3 Termination Hardware

All workstation outlets and patch panel connections will be labeled using
color coded labels with unencoded identifiers per EIA ANSI/TIA/EIA-606.

3.6 TESTING

Materials and documentation to be furnished under this specification are
subject to inspections and tests. All components shall be terminated prior
to testing. Equipment and systems will not be accepted until the required
inspections and tests have been made, demonstrating that the signal
distribution system conforms to the specified requirements, and that the
required equipment, systems, and documentation have been provided.

3.6.1 Unshielded Twisted Pair Tests

All metallic cable pairs shall be tested for proper identification and
continuity. All opens, shorts, crosses, grounds, and reversals shall be
corrected. Correct color coding and termination of each pair shall be
verified in the communications closet and at the outlet. Horizontal wiring
shall be tested from and including the termination device in the
communications closet to and including the modular jack in each room.
Backbone wiring shall be tested end-to-end, including termination devices,
from terminal block to terminal block, in the respective communications
closets. These test shall be completed and all errors corrected before any
other tests are started.

3.6.2 Category 6 Circuits

All category 6 circuits shall be tested using a test set that meets the
Class II accuracy requirements of EIA TIA/EIA -568-B.2-1 standard. Testing
shall use the Basic Link Test procedure of EIA TIA/EIA -568-B.2-1. Cables
and connecting hardware which contain failed circuits shall be replaced and
retested to verify the standard is met.

3.6.3 NOT USED
3.6.4 Coaxial Cable

Cable shall be tested for continuity, shorts and opens. Characteristic
impedance shall be verified over the range of intended operation. Cable
length shall be verified. Cable shall be sweep tested for attenuation over
the range of intended operation.

3.6.5 Fiber Optic Cable

Unless stated otherwise, tests shall be performed from both ends of each
circuit. Connectors shall be visually inspected for scratches, pits or
chips and shall be reterminated if any of these conditions exist. Each
circuit leg and complete circuit shall be tested for insertion loss at 1310
and 1550 nm using a light source similar to that used for the intended
communications equipment. High-resolution optical time domain
reflectometer (OTDR) tests shall be performed from one end of each fiber.
Scale of the OTDR trace shall be such that the entire circuit appears over
a minimum of 80 percent of the X-axis.

-- End of Section --
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