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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:
BCOE CHANGES

Table of Contents:

Amendment One consists of the following:

Specifications
-Specification Modifications

Drawings

1. General
-Drawing revisions

2. Geotechnical
-Drawing revisions

3. Civil
-Drawing revisions

4. Architectural
-Drawing revisions

5. Electrical
-Drawing revisions

6. Structural
-Drawing revisions
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ns:

Section 02220

Section 02270

. Revised date associated with EM 385-1-1.

: Revised date in paragraphs 3.3.2 and 3.2.3.

Section 07412A: Revised degree of temperature range

Section 07412A: Specified height of ribs

Section 07412A: Removed sentence regarding uncoated roof panels

Section 07412A: Revised Para. 3.2.1 to specify multiple layers of insulation

Section 07412A: Added sentence regarding removal of wet insulation boards

Section 07412A: Added Contractor’s Warranty info

Section 07551

Section 07551

. Revised Para. 1.6, “Environmental Conditions”, to be more specific.

. Revised Para. 2.3.1, “Perlite Board Insulation”, to be more specific regarding

tapered insulation.

Section 07551

Section 07551;

Section 07551;

Section 07551;

Section 07551;

Section 07551;

: Removed Paragraphs 2.3.2.1 and 2.3.3.

Revised Paragraph 2.3.4, “Insulation Overlay Board”.

Revised Paragraph 2.4.1, “Modified Bituminous Sheet, General”
Revised Paragraph 2.5.4, “Walkway Protection Boards”

Revised Paragraph 2.5.5.a, “Available Products”

Replaced “Substrate Joint Tape”, Paragraph 2.5.6, with “Membrane Cold

Adhesive” specification information
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Section 07551: Revised Paragraph 2.5.8, “Fasteners”, to provide more information regarding the
SCrews.

Section 07551: Revised Paragraph 3.4.3, “Two-Layer Installation”

Section 07551: Replaced “Interply Sheets”, Paragraph 3.5.4, with “Granular Top Ply”
specification information

Section 07551: Added the words “adhesive or” to Paragraph 3.5.6, “Lap Joints”.
Section 07551: Revised wording in Paragraph 3.7.1, “Composition Board Walkways”

Section 07551: Added paragraph specifying report and compliance to the end of Paragraph 3.10,
“Inspection”.

Section 00800, paragraph 1.3 - Revised the project delivery period from 540 days to 510 days.

Section 00800, paragraph 1.4a - Revised the liquidated damages from $1,000 per day to $2,000
per day.

Section 08210: Revised glazing reference at the end of paragraph 2.2.2.

Section 16375: Revised High-Voltage Compartments. Corrected Low-Voltage Winding
Connections.

Section 16415: Revised Cable Tray descriptions.

Drawings:

Amendment One includes the following drawing modifications.
1. General:
2. Geotechnical:
3. Civil:

Sheet B-100 — Revised sheet to eliminate all references to temporary benchmarks.
(Drawing Reissued)

Sheet C-100 — Added dimension to locate beginning of sidewalk removal. Removed line
size references for existing building drains on the East side of the building. Removed the
sheet note 2 references from roadway. (Drawing Reissued)

Sheet C-200 — Added the words “East” and “West” to the future additions.
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Sheet C-300 — Added sheet note 9 regarding connection to existing catch basin. Added
reference to new pavement drain in the roadway option. Added new bituminous paving
and new concrete to legend. (Drawing Reissued)

Sheet C-400 — Added temporary construction entrance and sheet note #2 referring to
entrance. (Drawing Reissued)

Sheet C-500 — Added sheet note #5 regarding fire water line crossing Nightstalker Blvd.
Added general note #5 regarding notification of Public Works. (Drawing Reissued)

Sheet C-703 — Added size to detail #1. Revised detail #3. (Drawing Reissued)

. Architectural

Sheet A-134 — Added Splash Plan Note. (Drawing Reissued)

Sheet A-135 — Added Splash Plan to Detail 9 and Notes. (Drawing Reissued)

Sheet A-203 — Revised Note #17 regarding downspout shape. (Drawing Reissued)
Sheet A-204 — Revised Note #17 regarding downspout shape. (Drawing Reissued)
Sheet A-205 — Revised Note #17 regarding downspout shape. (Drawing Reissued)
Sheet A-206 — Revised Note #17 regarding downspout shape. (Drawing Reissued)
Sheet A-310 — Revised Note #10 regarding amount of air space. (Drawing Reissued)
Sheet A-131 — Added crickets at relief hood locations (Drawing Reissued)

Sheets A-131 — A-133 — Revised Note 2 to provide for positive drainage around rooftop
units. (Drawing Reissued)

Sheets A-134 & A-135 — Revised Note7 to add continuous flashing under metal coping.
(Drawing Reissued)

Sheets A-134 — A-135 — Revised Note 16 regarding scupper SBS base sheet. (Drawing
Reissued)

Sheet A-135 — Revised Detail 11 (Drawing Reissued)

Electrical

Sheet G-004 — Added electrical site legend to sheet. (Drawing Reissued)
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Sheet ES101 - Clarified reference to electrical legend in general note #2. Clarified
copper and fiber splices in sheet note #2 and #3. Removed leader line associated with
sheet note #1 referring to connection of new duct. Clarified wiring to be extended to fire
alarm control panel in sheet note #8. Added sheet note #10. (Drawing Reissued)

Sheet ES501 — In detail 6, clarified light fixture reference. Added “fuse accessible thru
handhole” on detail 6. (Drawing Reissued)

Sheet ES502 — In note #3, clarified pad requirements and coordinated with civil. Added
Note #9. (Drawing Reissued)

Sheet ES503 — Resized PVC duct to 53mm. (Drawing Reissued)

Sheet E-001 — Added “cable” onto description of television outlet. Clarified transformer
description to instruct contractor to refer to one-line for size. Clarified “30A power”
relay description. Added symbol and description for fire alarm isolation and voltage
monitoring relay. Under mass notification devices, changed “mass notification speaks”
to “mass notification speakers”. Added security junction box. Removed dimmer switch.
(Drawing Reissued)

Sheet EL111 — Added exit sign from room 155 to corridor 152. Corrected spelling of
“length” in sheet note #2. Added wire counts to circuit LP2-7 and LP2-11. (Drawing
Reissued)

Sheet EL112 — Removed dock light from current 277 circuit and placed on a 120 circuit.
Added wire counts to circuit LP2-2. (Drawing Reissued)

Sheet EL113 — Removed wire counts from circuit LP1-24. Corrected wire counts on
circuit LP1-20. (Drawing Reissued)

Sheet EL121 — Added emergency lights to rooms 204, 207, 208 and 211. Clarified
wiring for rooms 155 and 204-212. Added exit sign to corridor 213. (Drawing Reissued)

Sheet EL122 — Clarified wiring for rooms 212, 214, and 220. (Drawing Reissued)
Sheet EL501 — Clarified volt rating of fixtures. (Drawing Reissued)

Sheet EL504 — Clarified ceiling grid construction around simulator lights. (Drawing
Reissued)

Sheet EL601 — In diagram 2, changed sheet callout to “EL111”. Added note #3 to detail
1and 2. (Drawing Reissued)

Sheet EP111 — Revised locations of two receptacles. Removed general note #7 referring
to whips. Added general notes #11 and #12. Corrected sheet note #5 to 203mm mounting
height. Clarified general note #3. (Drawing Reissued)
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Sheet EP112 — Revised location of receptacle for SP-1 to match mechanical location.
Added panel ‘DP1’ and sheet note #10. Removed general note #7 referring to whips.
Added general notes #11 and #12. Clarified general note #3. Added sheet note #11 to
clarify location of receptacles. Moved receptacle outside of room 176 door. Corrected
detail bubble call-out for detail 2 on sheet TT504. Added wall outlets to room 167.
Clarified circuit callouts for room 167. (Drawing Reissued)

Sheet EP113 — Added panel ‘CP10’. Revised circuit callouts for rooms 179 and 180.
Removed general note #7 referring to whips. Added general notes #11 and #12. Clarified
general note #3. Removed detail bubble call-out for detail 3 on sheet EP501. Corrected
detail bubble call-out for detail 2 on sheet TT504. Moved fax/printer outlets in rooms
179 and 180. (Drawing Reissued)

Sheet EP121 — Removed general note #7 referring to whips. Added general notes #11 and
#12. Clarified general note #3. (Drawing Reissued)

Sheet EP122 — Removed general note #7 referring to whips. Added general notes #11 and
#12. Corrected receptacle symbols in rooms 214 and 217. Clarified general note #3.
(Drawing Reissued)

Sheet EP123 — Clarified references of sheet note #3. Removed general note #7 referring
to whips. Added general notes #11 and #12. Clarified general note #3. Revised projector
circuits. (Drawing Reissued)

Sheet EP124 — Clarified references of sheet note #3. Removed general note #7 referring
to whips. Added general note #11 and #12. Clarified general note #3. (Drawing
Reissued)

Sheet EP411 — Removed disconnect near door of room 176. Added isolation and voltage
monitoring relay with sheet note #11. Added panel ‘CP11’. (Drawing Reissued)

Sheet EP421 — Added circuits to piping heat tape. (Drawing Reissued)
Sheet EP501 — Changed detail 2 to “floor poke through” detail. (Drawing Reissued)

Sheet EP601 — Modified circuit 14 of ‘SWB1’ panel. Added panel ‘CP10°. Added panel
‘DP1’. (Drawing Reissued)

Sheet EP602 — Revised grounding size of ‘SWB2’ panel. Removed “KCMIL” from
wiring size callouts. Modified breaker and wiring size of panel ‘CP5’. Added typical
note to all “CP” panels. Added panel ‘CP11’. (Drawing Reissued)

Sheet EP603 — Removed “KCMIL” from wiring size callouts. (Drawing Reissued)
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Sheet EP701 — Updated panel ‘SWB2’. In panel ‘SWB2’ modified breaker sizes for
circuits 8, 21, 22, and 23. Added shunt trip circuits to panel ‘RP5’. Modified circuit 16
in panel ‘RP6’. Update panel ‘RP5’ circuits 5 and 6. Added circuits 35 and 37 to panel
‘RP6’. (Drawing Reissued)

Sheet EP702 — Added heat tape circuits to panel ‘RP8’. Added dock light circuit to
‘RP10°. Added circuits 28 and 30 to panel ‘RP7’. Added circuits 34 and 36 to panel
‘RP8’. Modified circuits 26 and 28 in panel ‘RP9’. (Drawing Reissued)

Sheet EP704 — Updated panel ‘CP5’. Changed ‘CP5’ from 30 pole to 42 pole panel.
(Drawing Reissued)

Sheet EP705 — Removed circuits 31-38, 40 and 42 from panel ‘CP9’. Added new panels
‘CP10’ and ‘CP11’. (Drawing Reissued)

Sheet EP706 — Added new panel ‘DP1’. Updated panel ‘PP4’. (Drawing Reissued)

Sheet EY111 — Added sheet note #6. Added general note #1. Added security junction
boxes. Added television outlets. (Drawing Reissued)

Sheet EY112 — Added general note #1. Added sheet note #4. Added security junction
boxes. Added television outlets. (Drawing Reissued)

Sheet EY113 — Added sheet note #4 to clarify CATV. Added general note #1. Added
security junction boxes. Modified television outlets. (Drawing Reissued)

Sheet EY121 — Added general note #1. Added security junction boxes. Modified
television outlets. (Drawing Reissued)

Sheet EY122 — Added general note #1. Added security junction boxes. (Drawing
Reissued)

Sheet EYX11 — Added general note #2. (Drawing Reissued)

Sheet EYX12 — Added sheet note #1 to clarify CATV. Added general note #2. (Drawing
Reissued)

Sheet EYX13 — Added general note #2. (Drawing Reissued)

Sheet EY501 — Revised cable tray notes. Revised ‘junction box’ to ‘security junction
box’. (Drawing Reissued)

Sheet EY502 — Revised junction box note. Modified junction box details. (Drawing
Reissued)
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Sheet FA111 — Changed smoke detectors from ionized to photoelectric. (Drawing
Reissued)

Sheet FA112 — Added fire alarm isolation and voltage monitoring relay and sheet note
#6. Changed flow switch to tamper switch in room 176. Changed smoke detectors from
ionized to photoelectric. (Drawing Reissued)

Sheet FA122 — Added fire alarm pull station in corridor 200. (Drawing Reissued)

Sheet FA601 — Added existing fire alarm control panel information. (Drawing Reissued).
Sheet FA602 — Changed “flow” to “pressure” in note 8 of fire alarm operation sequence.
Added fire alarm isolation and voltage monitoring relay to riser. Floor smoke detectors

from ionized to photoelectric. (Drawing Reissued)

Sheet FA603 — Added connecting line to room 156 stop diagram. Added circuits to each
of shunt trips. (Drawing Reissued)

Sheet TT111 — Clarified general note #5. Added general note #11. Removed television
outlets. Clarified communication outlets in room 165. (Drawing Reissued)

Sheet TT112 — Removed sheet note #6 and all associated work. Clarified general note #5.
Added general note #11. Added sheet note #6 to clarify floor devices. Clarified
communication outlets in room 165. Removed television outlets. (Drawing Reissued)

Sheet TT113 - Clarified general note #5. Added general note #11. Added three floor
boxes. Removed television outlets. (Drawing Reissued)

Sheet TT114 — Clarified general note #5. Added general note #11. (Drawing Reissued)

Sheet TT115 — Clarified general note #5. Added general note #11. Added sheet note #6
to clarify floor devices. (Drawing Reissued)

Sheet TT116 — Clarified general note #5. Added general note #11. Clarified
communication outlets in room 178. (Drawing Reissued)

Sheet TT121 — Clarified general note #5. Added general note #11. Removed television
outlets. Clarified communication outlets in rooms 204-211. (Drawing Reissued)

Sheet TT122 — Clarified general note #5. Added general note #11. Removed television
outlets. Removed communication outlets in room 217. (Drawing Reissued)

Sheet TT123 — Clarified general note #5. Added general note #11. (Drawing Reissued)
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Sheet TT124 — Clarified general note #5. Added general note #11. Removed junction
boxes from room 217. Clarified communication outlets in room 217. (Drawing
Reissued)

Sheet TT411 — Clarified general note #2. (Drawing Reissued)

Sheet TT421 — Added general note #1. (Drawing Reissued)

Sheet TT501 — Clarified bubble call-outs and descriptions. (Drawing Reissued)
Sheet TT502 — Clarified bubble call-out. (Drawing Reissued)

Sheet TT503 — Clarified bubble call-out. (Drawing Reissued)

Sheet TT504 — Clarified detail 2. Clarified bubble call-out. (Drawing Reissued)
Sheet TT505 — Clarified bubble call-out. (Drawing Reissued)

Sheet TT506 — Added non-secure cable tray detail. Clarified bubble call-out. Added note
to detail 1. (Drawing Reissued)

Sheet TT601 — Added general note #4. (Drawing Reissued)
Sheet TT602 — Added general note #4. (Drawing Reissued)
Sheet TT603 — Added general note #4. (Drawing Reissued)
Sheet TT604 — Added general note #4. (Drawing Reissued)
Sheet TT611 — Added general note #4. (Drawing Reissued)
Sheet TT612 — Added general note #4. (Drawing Reissued)
Sheet TT613 — Added general note #4. (Drawing Reissued)

Sheet TT614 — Added general note #4. (Drawing Reissued)

. Structural

-S001, identified spec number 03300 in note 5H.

-Det.9/S801, eliminated horizontal gap between angle and CMU
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(End of Summary of Changes)
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SECTI ON 00800L

SPECI AL CLAUSES

9/ 03

AMVENDMENT 1

PART 1 GENERAL

1.

1.

1 REFERENCES - NOT USED
2 SUBM TTALS
CGover nment approval /acceptance is required for submittals with a "G
designation; submittals not having a "G' designation are for information
only. Wen used, a designation followi ng the "G' designation identifies
the office that will review the submttal for the Government. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Preconstruction Subnmittals
Labor, Equi pnment and Material Reports; G RO
Pol | ution Prevention Plan
SD- 05 Design Data
Equi pnent -i n- Pl ace Li st
Mai nt enance and Parts Data
SF1413
Aggregate Sources; G RO
Noti ce of Soil Treatnent
Pr ogress Phot ogr aphs
Site Plan; G RO
Construction and Demolition (C&) Waste Managenent Plan; G RO
SD-07 Certificates
Warranties
I nsurance

SD-11 Cl oseout Submittals

As-Built Drawings; G RO

DOCUMENT 00800L Page 1
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Mechani cal Room Layout; G RO

1.3 COMVENCEMENT, PROSECUTI ON AND COMPLETI ON OF WORK ( APR 1984) FAR
52.211-10.
2 Jan 96

R I I R I I I I R R I S S I S R I R I I I R S S S R S I S O O O

The Contractor shall be required to comrence work under this contract
within 10 cal endar days after the date the Contractor receives the notice
to proceed, prosecute said work diligently, and conplete the entire work
ready for use not later than 510 cal endar days after date of receipt of
notice to proceed. The tine stated for conpletion shall include as-built
drawi ngs, O&M manual s, operational tests/reports/training/instructions,
equi prent lists, and final cleanup of the prem ses.

khkhkkhkhkhkhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhhhhhdhhhdhhhkhdhrdhrkhrkx*

1.4 LI QUI DATED DAMAGES- - CONSTRUCTI ON ( SEP 2000) FAR 52.211-12.

Cct 00
kkkhkkhkkhkkhkhkhkkkhkhhkhkhkhkhkkhkhhkhhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhk k kikhkkkkkhk,k,*,**x*x*%
a. |If the Contractor fails to conplete the work within the tine
specified in the contract, the Contractor shall pay |iquidated damages to
the Government in the ambunt of $2,000.00 for each cal endar day of del ay

until the work is conpleted or accepted.

b. If the Government term nates the Contractor's right to proceed,
[ iqui dated danages will continue to accrue until the work is conpleted.
These |iqui dated danages are in addition to excess costs of repurchase
under the Terni nation cl ause.

R I I R I I I O R R S I R I R I I R O S R R S S O O

1.5 NOT USED
1.6 NOT USED

1.7  CONTRACT DRAW NGS AND SPECI FI CATI ONS ( AUG 2000) DFARS 252. 236- 7001
19 Sept 2000

Version 2 (May 2002)

a. At award, the Government will furnish the Contractor a conpact
di sk containing all technical contract docunents. This disk will include a
conplete set of drawing files and technical specification files which have
al |l amendnents incorporated. The disk will contain drawing files in CALS
Type 4 format and technical specifications in PDF fornat.

The CALS files and the PDF files are being provided for the Contractor's
use in printing hard copies of contract docunents.

In addition, native CADD files and Specsintact files are provided in
accordance with "AS-BU LT DOCUMENTS" paragraph for the Contractor's use in
devel opi ng as-built plans and specifications.

b. The Contractor shall--

(1) Check all draw ngs furnished i mediately upon receipt;

(2) Conpare all drawi ngs and verify the figures before |aying
out the work;

DOCUMENT 00800L Page 2
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(3) Promptly notify the Contracting O ficer of any
di screpanci es;

(4) Be responsible for any errors which m ght have been avoi ded
by conplying w th paragraph (b); and

(5) Reproduce and print contract draw ngs and specifications as
needed.

c. Omssions fromthe drawi ngs or specifications or the
m sdescription of details of work which are nanifestly necessary to carry
out the intent of the drawi ngs and specifications, or that are custonarily
perfornmed, shall not relieve the Contractor from perform ng such onmtted or
m sdescri bed details of the work. The Contractor shall perform such
details as if fully and correctly set forth and described in the draw ngs
and specifications.

d. The work shall conformto the specifications and the contract
drawi ngs identified on the follow ng index of draw ngs:

TABLE OF DRAW NGS

Drawi ng Code F-171-12-08

GENERAL

G 001 COVER SHEET
G 002 DRAW NG | NDEX
G 003 LOCATI ON MAP
G 004 LEGEND SHEET
G 005 ABBREVI ATl ONS

CcviL

B- 100 BORI NG PLAN

B- 101 BORI NG LOGS

C- 100 DEMOLI TI ON PLAN

C- 200 LAYQUT PLAN

C- 300 GRADE AND DRAI' N PLAN

C- 301 ENLARGED GRADE AND DRAI' N PLAN

C- 400 SEDI MENT AND EROSI ON CONTROL PLAN

C- 500 UTI LI TY PLAN

C- 600 STORM SEVER PROFI LES AND DRAI NAGE SCHEDULE
C- 700 SEDI MENT AND EROCSI ON CONTROL NOTES
C- 701 SEDI MENT AND EROCSI ON CONTRCOL DETAI LS
C 702 SEDI MENT AND EROSI ON CONTROL DETAI LS
C- 703 DETAI LS

C- 704 DETAI LS

C- 705 DETAI LS

C- 706 DETAI LS

C- 707 DETAI LS

SITE UTILITY

DOCUMENT 00800L Page 3
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ES101 ELECTRI CAL SI TE PLAN

ES501 ELECTRI CAL SI TE DETAILS
ES502 ELECTRI CAL SI TE DETAILS
ES503 ELECTRI CAL SI TE DETAILS

LANDSCAPE

L-100 OVERALL LANDSCAPE PLAN
L-101 ENLARGED LANDSCAPE PLAN
L-200 LANDSCAPE PLANTI NG DETAI LS
L- 300 LANDSCAPE PLANT SCHEDULE

STRUCTURAL

S-001 GENERAL NOTES

S-111 PARTI AL FOUNDATI ON PLAN

S-112 PARTI AL FOUNDATI ON PLAN

S-113 PARTI AL FOUNDATI ON PLAN

S-121 PARTI AL 2nd FLOOR FRAM NG PLAN
S-122 PARTI AL 2nd FLOOR FRAM NG PLAN
S-123 PARTI AL 2nd FLOOR FRAM NG PLAN
S- 131 PARTI AL LOW ROCF FRAM NG PLAN
S-132 PARTI AL LOW ROCF FRAM NG PLAN
S- 133 PARTI AL LOW ROCF FRAM NG PLAN
S-141 H GH ROOF FRAM NG PLAN

S- 142 H GH ROOF BRACI NG PLAN

S-201 COLUWN SCHEDULE

S-202 COLUWN SCHEDULE

S-203 BASE PLATE AND ANCHCOR ROD DETAILS
S-301 FOUNDATI ON SECTI ONS

S-302 FOUNDATI ON SECTI ONS

S- 303 FOUNDATI ON SECTI ONS

S-304 FOUNDATI ON SECTI ONS

S-401 FRAM NG SECTI ONS

S-402 FRAM NG SECTI ONS

S- 403 FRAM NG SECTI ONS

S-404 FRAM NG SECTI ONS

S- 405 FRAM NG SECTI ONS

S-406 FRAM NG SECTI ONS

S- 407 FRAM NG SECTI ONS

S-408 FRAM NG SECTI ONS

S- 409 FRAM NG SECTI ONS

S-410 FRAM NG SECTI ONS

S-411 FRAM NG SECTI ONS

S-412 FRAM NG SECTI ONS

S-413 FRAM NG SECTI ONS

S-414 JO ST G RDER DESI GN LOADS

S-415 BRACI NG DETAI LS

S-501 FRAM NG ELEVATI ONS- FLI GHT SI MULATOR BAY
S-551 G RT ELEVATI ONS FLI GHT SI MULATOR BAY

COLUWNS LINE A AND D

S-552

G RT ELEVATI ONS FLI GHT SI MULATOR BAY

COLUWNS LINE 6, 10, AND 11

S-601 STAI R FRAM NG PLANS & ELEVATI ONS

S- 602 STAI R FRAM NG PLANS & ELEVATI ONS

S- 603 STAI R FRAM NG SECTI ONS & DETAI LS

S-651 ELEVATOR FOUNDATI ON AND FRAM NG PLAN, AND SECTI ONS
S-801 TYPI CAL MASONRY DETAI LS

S-810 MASONRY WALL PLAN

DOCUMENT 00800L Page 4
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S-811 MASONRY ELEVATI ONS
S-812 MASONRY ELEVATI ONS
S-813 MASONRY ELEVATI ONS
S-814 MASONRY ELEVATI ONS

ARCHI TECTURAL

AD- 110
A-110
A-111
A-112
A-113
A-114
A-115
A-116
A-120
A-121
A-122
A-123
A-124
A-130
A-131
A-132
A-133
A-134
A-135
A- 136
A-141
A-142
A- 143
A-151
A-152
A-153
A-161
A-162
A- 163
A-171
A-172
A-181
A-201
A-202
A- 203
A- 204
A- 205
A- 206
A- 301
A-302
A- 303
A- 310
A-311
A-312
A-313
A-314
A- 315
A- 316
A- 400
A-401
A-402
A-403

DEMOLI TI ON PLAN

COVPOSI TE FI RST FLOOR PLAN

ENLARGED DI MENSI ONED FI RST FLOOR PLAN
ENLARGED DI MENSI ONED FI RST FLOOR PLAN
ENLARGED DI MENSI ONED FI RST FLOCR PLAN
ENLARGED NOTED FI RST FLOOR PLAN
ENLARGED NOTED FI RST FLOOR PLAN
ENLARGED NOTED FI RST FLOOR PLAN
COVPOSI TE SECOND FLOOR PLAN

ENLARGED DI MENSI ONED SECOND FLOOR PLAN
ENLARGED DI MENSI ONED SECOND FLOOR PLAN
ENLARGED NOTED SECOND FLOOR PLAN
ENLARGED NOTED SECOND FLOOR PLAN
COVPOSI TE ROOF PLAN

ENLARGED ROOF PLAN

ENLARGED ROOF PLAN

ENLARGED ROCF PLAN

ROCF DETAI LS

ROCF DETAI LS

ROOF DETAI LS

ENLARGED FI RST FLOOR REFLECTED CEI LI NG PLAN
ENLARGED FI RST FLOOR REFLECTED CEI LI NG PLAN
ENLARGED FI RST FLOOR REFLECTED CEI LI NG PLAN
ENLARGED SECOND FLOOR REFLECTED CEI LI NG PLAN
ENLARGED SECOND FLOOR REFLECTED CEI LI NG PLAN
SI MULATOR BAY ENLARCGED REFLECTED CEI LI NG PLAN

ENLARGED FI RST FLOOR Sl GNAGE PLAN
ENLARGED FI RST FLOOR S| GNAGE PLAN
ENLARGED FI RST FLOCR SI GNAGE PLAN
ENLARGED SECOND FLOOR SI GNAGE PLAN
ENLARGED SECOND FLOOR SI GNAGE PLAN
RADON M Tl GATI ON SYSTEM

BUI LDI NG ELEVATI ONS

BUI LDI NG ELEVATI ONS

ENLARGED BUI LDI NG ELEVATI ONS
ENLARGED BUI LDI NG ELEVATI ONS
ENLARGED BUI LDI NG ELEVATI ONS
ENLARGED BUI LDI NG ELEVATI ONS
ENLARGED BUI LDI NG SECTI ON
ENLARGED BUI LDI NG SECTI ON
ENLARGED BUI LDI NG SECTI ON

WALL SECTI ON TAG NOTES

WALL SECTI ONS

WALL SECTI ONS

WALL SECTI ONS

WALL SECTI ONS

WALL SECTI ONS

WALL DETAILS

RESTROOM PLANS AND DETAI LS
RESTROOM ELEVATI ONS AND DETAI LS
CASEWORK DETAI LS

CASEWORK DETAI LS
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A- 404 CASEVWCORK DETAI LS

A-410 ENLARGED STAI R AND ELEVATOR PLANS
A-411 ENLARGED STAI R AND ELEVATOR SECTI ONS
A-412 STAI R DETAI LS

A-420 ENLARGED MEZZANI NE PLANS
A-500 DOCR SCHEDULE AND DETAI LS
A-501 DOCR DETAI LS

A-502 DOCR DETAI LS

A-503 DOOR DETAI LS

A-510 W NDOW TYPES AND DETAI LS
A-520 LOUVER TYPES AND DETAI LS
A-531 DETAI LS

A-532 DETAI LS

A-540  WALL TYPES

A-550 COLUWN DETAI LS

A-551 COLUWN DETAI LS

A-552 COLUWN DETAI LS

A- 553 CCLUWN DETAI LS

A-554 CCLUWN DETAI LS

A- 555 CCLUWN DETAI LS

A- 556 COLUWN DETAI LS

A- 557 COLUWN DETAI LS

A-558 COLUWN DETAI LS

A- 559 CCLUWN DETAI LS

A- 600 FI NI SH SCHEDULE

A-601 FI NI SH SCHEDULE

A-610 SI GNAGE SCHEDULE

I NTERI OR

[-110 COWPOSI TE FI RST FLOOR FURNI TURE PLAN

[-111 ENLARGED FI RST FLOOR FURNI TURE PLAN

[-112 ENLARGED FI RST FLOOR FURNI TURE PLAN

[-113 ENLARGED FI RST FLOOR FURNI TURE PLAN

I-120 COVPOSI TE SECOND FLOOR FURNI TURE PLAN

[-121 ENLARGED SECOND FLOOR FURNI TURE PLAN

[-122 ENLARGED SECOND FLOOR FURNI TURE PLAN

[-123 DESK- BASED & SYSTEM WORKSTATI ON ENLARGED PLANS
I-124 DESK- BASED & SYSTEM WORKSTATI ON ENLARGED PLANS

LI FE SAFETY

F-110 LI FE SAFETY CODE REVI EW

F-111 ENLARGED FI RST FLOCR LI FE SAFETY PLAN
F-112 ENLARGED FI RST FLOOR LI FE SAFETY PLAN
F-113 ENLARGED FI RST FLOOR LI FE SAFETY PLAN
F-121 ENLARGED SECOND FLOOR LI FE SAFETY PLAN
F-122 ENLARGED SECOND FLOCOR LI FE SAFETY PLAN

FI RE PROTECTI ON

FP- 110 FI RST FLOOR PLAN FI RE SUPPRESS| ON
FP-120 SECOND FLOOR PLAN FI RE SUPPRESSI ON
FP- 401 DETAI LS

PLUMBI NG

PP-111 PARTI AL FI RST FLOOR PLAN - PLUMBI NG
PP-112 PARTI AL FI RST FLOOR PLAN - PLUMBI NG
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PP-113 PARTI AL FI RST FLOOR PLAN - PLUMBI NG
PP- 114 PARTI AL FI RST FLOOR PLAN - PLUMBI NG
PP-121 PARTI AL SECOND FLOOR PLAN - PLUMBI NG
PP-122 PARTI AL SECOND FLOOR PLAN - PLUMBI NG
PP-211 ENLARGED AREA PLAN - WASTE AND VENT
PP-212 ENLARGED AREA PLAN - DOMESTI C WATER PI PI NG
PP-221 ENLARGED AREA PLAN - PLUMBI NG
PP- 301 Rl SERS
PP- 302 Rl SERS
PP-401 DETAI LS
PP- 402 DETAI LS
PP-501 SCHEDULES
VECHANI CAL
M 001 MECHANI CAL LEGEND
MH 111 PARTI AL FI RST FLOOR PLAN - HVAC
VH 112 PARTI AL FI RST FLOOR PLAN - HVAC
VH 113 PARTI AL FI RST FLOOR PLAN - HVAC
VH 121 PARTI AL SECOND FLOCR PLAN - HVAC
MH- 122 PARTI AL SECOND FLOOR PLAN - HVAC
MP-111 PARTI AL FI RST FLOOR PLAN - HVAC PI PI NG
MP-112 PARTI AL FI RST FLOOR PLAN - HVAC PI PI NG
VP- 121 PARTI AL SECOND FLOCR PLAN - HVAC PI PI NG
VP- 122 PARTI AL SECOND FLOCR PLAN - HVAC PI PI NG
M 131 PARTI AL ROCF PLAN - HVAC
M 132 PARTI AL ROOF PLAN - HVAC
M 133 PARTI AL ROOF PLAN - HVAC
M 211 PARTI AL FI RST FLOOR PLAN - ENLARGED MECHANI CAL ROOM
M 221 PARTI AL SECOND FLOCR PLAN - ENLARGED MECHANI CAL ROOM
M 311 SECTI ONS
M 321 SECTI ONS
M 401 HVAC DETAI LS
M 402 HVAC DETAI LS
M 403 HVAC DETAI LS
M 404 HVAC DETAI LS
M 405 HVAC DETAI LS
M 406 HVAC DETAI LS
M 407 HVAC DETAI LS
M 501 HVAC SCHEDULES
M 502 HVAC SCHEDULES
M 601 CONTRCLS
M 602 CONTRCLS
M 603 CONTRCLS
M 604 CONTRCLS
M 605 CONTRCLS
M 606 CONTRCOLS
ELECTRI CAL
E- 001 ELECTRI CAL LEGEND
E-101 OVERALL FI RST FLOOR COVPOSI TE
E- 102 OVERALL SECOND FLOOR COVMPCSI TE
EL111 PARTI AL FI RST FLOOR PLAN - LI GHTI NG
EL112 PARTI AL FI RST FLOOR PLAN - LI GHTI NG
EL113 PARTI AL FI RST FLOOR PLAN - LI GHTI NG
EL121 PARTI AL SECOND FLOOR PLAN - LI GHTI NG
EL122 PARTI AL SECOND FLOOR PLAN - LI GHTI NG
EL501 LI GHTI NG SCHEDULE AND DETAI LS

DOCUMENT 00800L Page 7



* * * Gafety Pays * * *

SOF FLI GHT SI MULATOR ADDI TI ON 001522
EL502 LI GHTI NG DETAI LS
EL503 LI GHTI NG DETAI LS
EL504 LI GHTI NG DETAI LS
EL601 LI GHTI NG DI AGRAMS
EP111 PARTI AL FI RST FLOOR PLAN - POWER
EP112 PARTI AL FI RST FLOOR PLAN - POWER
EP113 PARTI AL FI RST FLOOR PLAN - POWER
EP121 PARTI AL SECOND FLOCR PLAN - POVER
EP122 PARTI AL SECOND FLOOR PLAN - POVER
EP123 PARTI AL SECOND FLOOR PLAN - PROJECTOR POVER
EP124 PARTI AL SECOND FLOOR PLAN - PROJECTOR POVER
EP131 PARTI AL ROCF PLAN - POWER
EP132 PARTI AL ROCF PLAN - POVER
EP133 PARTI AL ROCF PLAN - POVER
EP411 PARTI AL FI RST FLOOR ENLARCGED PLAN - POVER
EP421 PARTI AL SECOND FLOOR ENLARGED PLAN - POWAER
EP501 POAER DETAI LS
EP601 EXI STI NG ELECTRI CAL PONER ONE- LI NE
EP602 NEW PARTI AL ELECTRI CAL PONER ONE- LI NE
EP603 NEW PARTI AL ELECTRI CAL POVNER ONE- LI NE
EP701 PONER SCHEDULES
EP702 POAER SCHEDULES
EP703 PONER SCHEDULES
EP704 POWER SCHEDULES
EP705 POWER SCHEDULES
EP706 POWER SCHEDULES
EGLO1 LI GHTNI NG PROTECTI ON PLAN
EG501 LI GHTNI NG PROTECTI ON DETAI LS
EG502 LI GHTNI NG PROTECTI ON DETAI LS
EY1l11 PARTI AL FI RST FLOOR PLAN - SPECI AL SYSTEM
EY112 PARTI AL FI RST FLOOR PLAN - SPECI AL SYSTEM
EY113 PARTI AL FI RST FLOOR PLAN - SPECI AL SYSTEM
EY121 PARTI AL SECOND FLOOR PLAN - SPECI AL SYSTEM
EY122 PARTI AL SECOND FLOOR PLAN - SPECI AL SYSTEM
EYX11 EXI STI NG FLOOR PLAN - SPECI AL SYSTEMS
EYX12 EXI STI NG FLOOR PLAN - SPECI AL SYSTEMS
EYX13 EXI STI NG FLOOR PLAN - SPECI AL SYSTEMS
EY501 SPECI AL SYSTEMS DETAI LS
EY502 SPECI AL SYSTEMS DETAI LS
EY601 PA SYSTEM RI SER
EY602 MASS NOTI FI CATI ON SYSTEMS
FI RE ALARM
FAl111 PARTI AL FI RST FLOOR PLAN - FI RE ALARM
FA112 PARTI AL FI RST FLOOR PLAN - FI RE ALARM
FA113 PARTI AL FI RST FLOOR PLAN - FI RE ALARM
FA121 PARTI AL SECOND FLOCR PLAN - FI RE ALARM
FA122 PARTI AL SECOND FLOCR PLAN - FI RE ALARM
FAG01 FI RE ALARM RI SER
FA602 FI RE ALARM RI SER
FAG603 FI RE ALARM W RI NG DI AGRAM

COMVUNI CATI ON

TT111
TT112
TT113
TT114

PARTI AL FI RST FLOOR PLAN
PARTI AL FI RST FLOOR PLAN
PARTI AL FI RST FLOOR PLAN
PARTI AL FI RST FLOOR PLAN

NON- SECURE COMMUNI CATI ON
NON- SECURE COVMUNI CATI ON
NON- SECURE COVMUNI CATI ON
SECURE COVMUNI CATI ON
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TT115 PARTI AL FI RST FLOOR PLAN - SECURE COVMUNI CATI ON
TT116 PARTI AL FI RST FLOOR PLAN - SECURE COVMUNI CATI ON
TT121 PARTI AL SECOND FLOOR PLAN - NON- SECURE COVMUNI CATI ON
TT122 PARTI AL SECOND FLOOR PLAN - NON- SECURE COVMUNI CATI ON
TT123 PARTI AL SECOND FLOOR PLAN - SECURE COMMUNI CATI ON
TT124 PARTI AL SECOND FLOCOR PLAN - SECURE COVMUNI CATI ON
TT411 PARTI AL FI RST FLOOR PLAN - | T ROOVS

TT421 PARTI AL SECOND FLOOR PLAN - | T ROOVS

TT501 COVMUNI CATI ON DETAI LS

TT502 COVMUNI CATI ON DETAI LS

TT503 COVMUNI CATI ON DETAI LS

TT504 COMVUNI CATI ON DETAI LS

TT505 COMVUNI CATI ON DETAI LS

TT506 COMVUNI CATI ON DETAI LS

TT507 COVMUNI CATI ON DETAI LS

TT601 NON- SECURE COVMUNI CATI ONS RI SER

TT602 NON- SECURE COVMUNI CATI ONS RI SER

TT603 NON- SECURE COVMUNI CATI ONS RI SER

TT604 NON- SECURE COVMUNI CATI ONS RI SER

TT611 SECURE COVMUNI CATI ONS RI SER

TT612 SECURE COVMUNI CATI ONS RI SER

TT613 SECURE COVMUNI CATI ONS RI SER

TT614 SECURE COVMUNI CATI ONS RI SER

8 AS-BU LT DOCUMENTS
3 Novenber 1998 (Version 1)

8.1 Cener al

This section covers the conpletion of as-built drawi ngs and as-built
specifications, as a requirenent of the contract.

.8.1.1 As-Bui It Draw ngs

An as-built drawing is a construction drawing revised to reflect the fina
as-built conditions of the project because of nodifications, changes,
corrections to the project design required during construction, subnittals
and extensions of design. The terns "draw ngs," "contract draw ngs,"
"drawing files," "working as-built drawi ngs" and "final as-built draw ngs"
refer to contract drawings that are revised to be used for the "RECORD
DRAW NG AS- BUI LTS"

.8.1.2 As-Built Specifications:

As-built specifications are the construction specifications as nodified by
changes (contract nods, ACO approved variations fromthe construction
specifications which did not result in contract nods).

.8.2 Mai nt enance of Working As-Built Draw ngs

The Contractor shall revise 2 sets of paper prints by red-line process to
show the as-built conditions during the prosecution of the project. These
as-built marked prints shall be kept current on a weekly basis and
avai l able on the jobsite at all tinmes. Changes fromthe contract plans
which are made in the work or additional information which nmight be
uncovered in the course of construction shall be accurately and neatly
recorded as they occur by neans of details and notes. Changes nust be
reflected on all sheets affected by the change. The working as-built marked
prints will be jointly reviewed for accuracy and conpl et eness by the
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Contracting Oficer and the Contractor before subnission of each nonthly
pay estimate. The working as-built draw ngs shall show the follow ng
i nformati on, but not be limted thereto:

a. The actual l|ocation, kinds and sizes of all sub-surface utility
lines. 1In order that the location of these |ines and appurtenances may be
determ ned in the event the surface openings or indicators becone covered
over or obscured, the as-built draw ngs shall show, by offset dinensions to
two permanently fixed surface features, the end of each run including each
change in direction. Valves, splice boxes and sinilar appurtenances shal
be | ocated by dinmensioning along the utility run froma reference point.
The average depth bel ow the surface of each run shall al so be recorded.

b. The location and di nmensions of any changes within the building
structure.

c. Correct grade, elevations, cross section, or alignnent of roads,
earthwork, structures or utilities if any changes were nmade from contract
pl ans.

d. Additional as-built information that exceeds the detail shown on
the Contract Drawi ngs. These as-built conditions include those that
reflect structural details, fabrication, erection, installation plans and
pl aci ng details, pipe sizes, insulation material, dinensions of equipnrent
foundati ons and | ayouts, equi pnent, sizes, nechanical roomlayouts and
ot her extensions of design, that were not shown in the original contract
docunents because the exact details were not known until after the tine of
approved shop drawings. It is recognized that these shop draw ng
submttals (revised show ng as-built conditions) will serve as the as-built
record wi thout actual incorporation into the contract drawi ngs. Al such
shop drawi ng submittals nust include, along with the hard copy of the
drawi ngs, CADD files of the shop drawings in a comrercially avail abl e
digital format, conmpatible with the Using Agency System (see paragraph
"Comput er Ai ded Design and Drafting (CADD) Drawi ngs"). Al shop draw ngs
which require submittal of CADD files are indicated in the submtta
regi ster located at the end of this section

e. The topography, invert elevations and grades of drainage installed
or affected as part of the project construction.

f. Changes or nodifications which result fromthe final inspection

g. Wiere contract draw ngs or specifications present options, only
the option selected for construction shall be shown on the final as-built
prints.

h. If borrow material for this project is from sources on Government
property, or if Government property is used as a spoil area, the Contractor
shal |l furnish a contour map of the final borrow pit/spoil area el evations.

i. |If fire protection and fire detection related systens are incl uded
in this project, the as-built drawings will include detailed information
for all aspects of the systems including wiring, piping, and equi pnent
dr awi ngs.

The Contractor will be provided files at the beginning of construction for
use during the construction phase which are to be maintai ned during
construction and for the preparation of as-builts. The Contractor shal
enter changes and corrections on blue line prints on a weekly basis in
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accordance with Paragraph "Mi ntenance of Working As-Built Draw ngs" and
update the CADD as-built drawi ngs on a nonthly basis. Both paper and

el ectroni ¢ docunents shall be available at all tinmes and shall be provided
promptly to the Contracting Oficer when requested. The Contractor shal
be responsible for backup of electronic files during construction and for
controlling rel ease of information.

1.8.3 Ret ai nage

The Contractor shall include in his schedul e of val ues, the cost of
as-built document preparation. This value shall include all requiremnments
of this clause:

Mai nt enance of working as-built draw ngs

Mai nt enance of working as-built specifications

Conversion of submittals and other m scell aneous docunments into
electronic files

Creation of "Record As-Built Draw ngs & Specifications" (either by CADD
dwgs and Specsintact specifications or by manual |y prepared docunents as
speci fied herein.)

Creation of a CD containing all required files.

Submittal of as-built documents in the required nedia forms and nunbers
of copies

If the Contractor fails to maintain the working as-built draw ngs as
specified herein, the Contracting Officer will deduct fromthe nonthly
progress paynment an ampunt representing the estimated cost of bringing the
as-built documents up to date. This nmonthly deduction will continue unti
an agreenment can be reached between the Contracting Oficer and the
Contractor regarding the accuracy and conpl et eness of working as-built
docunent s.

1.8.4 Prelimnary Submitta

Six (6) weeks before occupancy of this facility by the Governnent, the
Contractor shall subnit one (1) set of the original working as-built

drawi ngs to the Contracting Oficer for review and approval. These worki ng
as-built marked drawi ngs shall be neat, |egible and accurate. The revi ew by
CGovernment personnel will be expedited to the nmaxi mum extent possible. Upon
approval, the working as-built marked drawings will be returned to the
Contractor for use in preparation of final as-built drawi ngs. |If upon
review, the working as-built marked drawi ngs are found to contain errors
and/ or omissions, they will be returned to the Contractor for corrections.
The Contractor shall conplete the corrections and return the working
as-built marked drawings to the Contracting O ficer within 10 cal endar days.

1.8.5 Preparati on of Final As-Built Draw ngs

Upon approval of the working as-built prints subnmittal, the Contractor will
be furnished, by the Governnent, one set of contract drawi ngs in CADD (if
not previously provided) with all amendnents incorporated, to be used for
final as-built drawi ngs. These contract drawings will be furnished in the
format specified in paragraph "Conputer Ai ded Design and Drafting" (CADD).
These drawi ngs shall be nodified as nmay be necessary to correctly show the
features of the project as it has been constructed by bringing the contract
set into agreenent with approved working as-built prints, adding such
addi ti onal drawi ngs as may be necessary. These drawi ngs are part of the
per manent records of this project and the Contractor shall be responsible
for the protection and safety thereof until returned to the Contracting
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O ficer. Any draw ngs damaged or |ost by the Contractor shall be
satisfactorily replaced by the Contractor at no expense to the Governnent.

In the event the Contractor acconplishes additional work which changes the
as-built conditions of the facility, after subm ssion and approval of the
wor ki ng as-built draw ngs, he shall be responsible for the addition of

t hese changes to the working as-built drawings and also to the fina
as-built docunents.

1.8.6 Mar ki ngs and | ndi cators

Changes shall be annotated with a triangle and sequential nunber at the
foll owi ng | ocations:

a. bottom of the revised detai
b. right hand and bottom border aligned with the revised detai
c. the revision block of the title bl ock

Separate nmarki ngs shall be made for each nodification negotiated into the
contract.

1.8.7 Preparati on of Final As-Built Specifications

Final as-built specifications shall be prepared in Specsintact and the
electronic files shall be placed on the sane CD-ROM that contains the
as-built CADD files, if applicable. The front sheet of the specifications
shall contain an identification which clearly |abels the specifications as
representing as-built conditions and shall be dated with the date of the
subm ttal .

1.8.8 Preparati on of OQther As-Built Docunents

Al'l other non-el ectronic docunents which may include design anal ysis,
catal og cuts, certification documents that are not available in native

el ectronic format shall be scanned and provided in an organized nanner in
Adobe . pdf fornmat.

1.8.9 Submi ttal of Final As-Built Docunents

At the time of Beneficial Occupancy of the project, Final As-Built
docunents shall be provided to the Contracting Oficer in the formats
descri bed i n paragraph "Conputer Aided Design and Drafting (CADD)".

1.8.10 Partial QOccupancy

For projects where portions of construction are to be occupi ed or activated
bef ore overall project conpletion, including portions of utility systens,
as-built drawi ngs for those portions of the facility being occupied or
activated shall be supplied at the tinme the facility is occupied or
activated. This sanme as-built information previously furnished must al so be
shown on the final set of as-built drawi ngs at project conpletion

1.8.11 Conput er Ai ded Design and Drafting (CADD) Draw ngs

Only personnel proficient in the preparation of CADD draw ngs shall be
enpl oyed to nodify the contract drawi ngs or prepare additional new

drawi ngs. Additions and corrections to the contract draw ngs shall be equa
in quality to that of the originals. Line work, line weights, lettering,

| ayering conventions, and synbols shall be the sane as the original |ine
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work, line weights, lettering, |layering conventions, and synbols. If
addi ti onal drawi ngs are required, they shall be prepared using the
specified electronic file format applying the sane gui dance specified for
original drawi ngs. Three di mensional (3D) elenments shall be placed in files
in their proper |ocations when using 3D files with spatially correct
el ements. The title block and drawi ng border to be used for any new fina
as-built drawi ngs shall be identical to that used on the contract draw ngs.
Additions and corrections to the contract draw ngs shall be acconplished
using CADD nedia files supplied by the Government. Al work by the
Contractor shall be done on files in the format in which they are provided.
Translation of files to a different format, for the purpose of As-Built
production, and then retranslating back to the format originally provided,

wi Il not be acceptable. These contract drawi ngs will already be conpatible
with the Using Agency's system when received by the Contractor. The Using
Agency uses Mcrostation V8 CADD software system The nmedia files will be

supplied by the Contractor to the COR on | SO 9660 Format CD-ROM The
Contractor shall be responsible for providing all programfiles and

har dwar e necessary to prepare final as-built draw ngs. The Contracting
Oficer will review final as-built drawi ngs for accuracy and the Contractor
shall nake all required corrections, changes, additions, and del etions.

a. Wien final revisions have been conpleted, the cover sheet draw ng
shal | show the wordi ng "RECORD DRAW NG AS-BUI LT" foll owed by the name of
the Contractor in letters at least 5 mm high. Al other contract
drawi ngs shall be marked either "AS-BU LT" drawi ng denoting no revisions on
the sheet or "REVI SED AS-BU LT" denoting one or nore revisions. Oigina
contract drawi ngs shall be dated in the revision block

b. Revision markers defined in paragraph "Marki ngs and | ndi cators" shal
be placed as foll ows:

(1) at the detail, placed in the design file where the revised
graphics are |l ocated and the revision was pl aced

(2) right hand and bottom border in the drawi ng sheet file
revision block of the title block in the drawi ng sheet file.

c. After receipt by the Contractor of the approved working as-built
prints and the original contract drawings files the Contractor shall
wi thin 60 cal endar days, make the final as-built
submittal. This submittal shall consist of 2 sets of conpleted fina
as-built drawi ngs on separate nedia consisting of both CADD files
(compatible with the Using Agency's systemon el ectronic storage nedia
identical to that supplied by the Governnent) and Mylars; 2 blue |ine
prints of these drawings and the return of the approved nmarked working
as-built prints. They shall be conplete in all details and identical in
formand function to the contract drawing files supplied by the
CGovernment. Any transactions or adjustnents necessary to acconplish this
is the responsibility of the Contractor. The Government reserves the right
to reject any drawing files it deens inconpatible with its CADD system
Al paper prints, drawing files and storage nmedia subnmitted will becone the
property of the Government upon final approval. Failure to submt fina
as-built drawing files and marked prints as specified shall be cause for
wi t hhol di ng any paynent due the Contractor under this contract. Approva
and acceptance of final as-built draw ngs shall be acconplished before
final paynent is nade to the Contractor
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1.8.12 NOT USED
1.8.13 Payment

No separate paynent will be made for as-built draw ngs required under this
contract, and all costs in conjunction therewith, shall be considered a
subsidiary obligation of the Contractor

1.9 NOT USED

1.10 EQUI PMENT DATA
15 June 1990

Real Property Equi pnent.

Contractor shall be required to make an Equi pment-in-Place |ist of al

i nstall ed equi pnent furni shed under this contract. This list shall include
all information usually listed on manufacturer's nane plate. The formis
part of SPECI AL CLAUSES and is included follow ng the SPECI AL CLAUSES, so
to positively identify the piece of property. The list shall also include
the cost of each piece of installed property F.O B. construction site. For
each of the itens which is specified herein to be guaranteed for a
specified period fromthe date of acceptance thereof, the follow ng

i nfornati on shall be given: The name, serial and nodel nunber address of
equi prent supplier, or manufacturer originating the guaranteed item The
Contractor's guarantee to the Governnent of these items will not be limted
by the terns of any manufacturer's guarantee to the Contractor. Furnish
the Iist as one (1) reproducible and three (3) copies to the Contracting
Oficer thirty (30) cal endar days before conpletion of any segnent of the
contract work which has an increnmental conpletion date.

Mai nt enance and Parts Data

The Contractor will be required to furnish a brochure, catal og cut, parts
list, manufacturer's data sheet or other publication which will show
detail ed parts data on all other equipnent subject to repair and

mai nt enance procedures not otherw se required in Operations and Mi ntenance
Manual s specified el sewhere in this contract. Distribution of directives
shall follow the sane requirenents as listed in paragraph above.

1.11 PHYSI CAL DATA (APR 1984) FAR 52.236-4.
2 January 1996

Data and information furnished or referred to below is furnished for the
Contractor's information. The Government will not be responsible for any
interpretation or conclusion drawmn fromthe data or information by the
Contractor.

Physi cal Conditions indicated on the drawings and in the specifications are
the result of site investigations by surveys, borings, test pits and

pr obi ngs.

Weat her Conditions. The Contractor shall nake his own investigations as to
weat her conditions at the site. Data nmay be obtained fromvarious Nationa
Weat her Service offices |ocated generally at airports of principal cities,
the nearest to this project being: Nashville, Tennessee.

Hi storical data for all areas may be obtained from
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U S. Departnent of Commerce
National Cimatic Center
Federal Buil ding

Asheville, N. C. 28801

Transportation Facilities. Roads and railroads in the general area are
shown on the drawi ngs. Access ways shall be investigated by the Contractor
to satisfy hinmself as to their existence and all owabl e use.

1.12  UTILITIES (APR 1984) FAR 52.236-14 (Para. 1.12.a.(1) & 1.12.a.(2)

only).
15 June 1990

a. Availability and Use of Uility Services

(1) The Contractor, at its expense and in a worknmanli ke nanner
sati sfactory to the Contracting Oficer, shall install and maintain al
necessary tenporary connections and distribution |ines, and all neters
required to nmeasure the amount of each utility used for the purpose of
determ ning charges. Before final acceptance of the work by the
CGovernment, the Contractor shall renove all the tenporary connections,
distribution lines, neters, and associ ated paraphernali a.

b. Alterations to Uilities

Where changes and relocations of utility lines are noted to be perforned by
others, the Contractor shall give the Contracting Oficer at least thirty
(30) days witten notice in advance of the time that the change or
relocation is required. In the event that, after the expiration of thirty
(30) days after the receipt of such notice by the Contracting O ficer, such
utility lines have not been changed or relocated and delay is occasioned to
the conpl etion of the work under contract, the Contractor will be entitled
to a time extension equal to the period of tine |ost by the Contractor
after the expiration of said thirty (30) day period. Any nodification to
existing or relocated lines required as a result of the Contractor's nethod
of operation shall be nade wholly at the Contractor's expense and no
additional tinme will be allowed for delays incurred by such nodifications.

c. Interruptions of Uilities

(1) No utility services shall be interrupted by the Contractor to
nmake connections, to relocate, or for any purpose w thout approval of the
Contracting O ficer.

(2) Request for Perm ssion to shut down services shall be submtted
inwiting to the Contracting O ficer not |ess than seventeen (17) days
bef ore date of proposed interruption. The request shall give the follow ng
i nformation:

(a) Nature of Uility (Gas, L.P. or HP., Water, etc.)
(b) Size of Iine and location of shutoff;
(c) Buildings and services affected.

(d) Hours and date of shutoff.

(e) Estimated length of time services will be interrupted.
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(3) Services shall not be shutoff until receipt of approval of the
proposed hours and date fromthe Contracting Oficer

(4) Shutoffs which will cause interruption of Government work
operations as determned by the Contracting O ficer shall be acconplished
during regular non-work hours or on non-work days of the Using Agency
wi t hout any additional cost to the Government.

(5) Operation of valves on water mains will be by Governnent
personnel. \Where shutoff of water lines interrupts service to fire
hydrants or fire sprinkler systems, the Contractor shall arrange his
operations and have sufficient material and personnel available to conplete
the work without undue delay or to restore service wthout delay in event
of energency.

(6) Flowin gas mains which have been shut off shall not be restored
until the Government inspector has determned that all itenms serviced by
the gas |ine have been shut off.

1.13 NOT USED

1.14 LAYOUT OF WORK (APR 1984) FAR 52.236-17
15 June 1990 (Version 1)

The Contractor shall lay out its work from Governnent - est abl i shed base
lines and bench marks indicated on the drawi ngs, and shall be responsible
for all measurements in connection with the layout. The Contractor shal
furnish, at his own expense, all stakes, tenplates, platforns, equipnent,
tools, materials, and | abor required to lay out any part of the work. The
Contractor shall be responsible for executing the work to the |ines and
grades that nay be established or indicated by the Contracting O ficer
The Contractor shall also be responsible for nmaintaining and preserving al
st akes and ot her marks established by the Contracting O ficer unti

aut horized to renove them |If such marks are destroyed by the Contractor
or through its negligence before their renoval is authorized, the
Contracting O ficer nay replace them and deduct the expense of the

repl acenent from any amounts due or to becone due to the Contractor

1.15 NOT USED

1.16 PERFORMANCE OF WORK BY THE CONTRACTOR ( APR 1984) FAR 52.236-1
15 June 1990

Version 1
The Contractor shall performon the site, and with its own organization,
wor k equivalent to at |east 20 percent of the total ampunt of work to be
performed under the contract. This percentage nmay be reduced by a
suppl enental agreenent to this contract if, during performng the work, the
Contractor requests a reduction and the Contracting Oficer determ nes that
the reduction would be to the advantage of the Governnent.

a. For purposes of this paragraph "WORK BY THE CONTRACTOR' is defined
as prime Contractor direct contract |abor (including testing and | ayout
personnel ), exclusive of other general condition or field overhead
personnel, material, equipnent, or subcontractors. The "TOTAL AMOUNT OF
WORK" is defined as total direct contract |abor (including testing and
| ayout personnel), exclusive of other general condition or field overhead
personnel, material, or equipmnent.
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b. Wthin 7 days after the award of any subcontract, either by
hi nsel f or a subcontractor, the Contractor shall deliver to the Contracting
Oficer a conpleted SF 1413, "Statenent and Acknow edgnent." The form shal
i ncl ude the subcontractor's acknow edgenent of the inclusion in his
subcontract of the clauses of this contract entitled "Davis-Bacon Act,"
"Contract Work Hours and Safety Standards Act-Overtine Conpensation,"”

"Apprentices and Trainees," "Conpliance with Copel and Regul ations,"
"Wt hhol di ng of Funds," "Subcontracts," "Contract Term nation-Debarnent,"
and "Payrolls and Basic Records.”" Nothing contained in this contract shal

create any contractual relation between the subcontractor and the
Gover nrent .

1.17  SUPERI NTENDENCE OF SUBCONTRACTORS
24 February 1992

a. The Contractor shall be required to furnish the followi ng, in
addition to the superintendence required by CONTRACT CLAUSE
SUPERI NTENDENCE BY THE CONTRACTOR

(1) If nmore than 50 percent and | ess than 70 percent of the
val ue of the contract work is subcontracted, one superintendent shall be
provided at the site and on the Contractor's payroll to be responsible for
coordi nating, directing, inspecting and expediting the subcontract work.

(2) If 70 percent or nore of the value of the work is
subcontracted, the Contractor shall be required to furnish two such
superintendents to be responsi ble for coordinating, directing, inspecting
and expediting the subcontract work.

b. If the Contracting Oficer, at any tine after 50 percent of the
subcontracted work has been conpleted, finds that satisfactory progress is
bei ng nade, he may waive all or part of the above requirenents for
addi ti onal superintendence subject to the right of the Contracting Oficer
to reinstate such requirenment if at any tinme during the progress of the
remai ni ng work he finds that satisfactory progress is not being made.

1.18 | DENTI FI CATI ON OF ENMPLOYEES.
15 June 1990

a. The Contractor shall be responsible for furnishing an
identification badge/card to each enpl oyee prior to the enpl oyees work
on-site, and for requiring each enpl oyee engaged on the work to display
identification as nay be approved and directed by the Contracting O ficer
Al prescribed identification shall inmediately be delivered to the
Contracting Oficer for cancellation upon release of the enpl oyee. Wen
required by the Contracting Oficer, the Contractor shall obtain and submt
fingerprints of all persons enployed or to be enployed on the project.

1.19 NOT USED
1.20 WARRANTY OF CONSTRUCTI ON ( MAR 1994) ALTERNATE 1 (APR 1984) FAR
52.246- 211 .
15 January 1998
a. GCeneral Requirenents
(1) In addition to any other warranties in this contract, the Contractor

warrants, except as provided in paragraph 1.20.a.(10) of this clause, that
wor k perfornmed under this contract confornms to the contract requirenments
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and is free of any defect in equipnent, material, or design furnished, or
wor kmanshi p perforned by the Contractor or any subcontractor or supplier at
any tier.

(a) Warranty Payment: Warranty work is a subsidiary portion of the
contract work, and has a value to the Governnent approxi mating 1% of the
contract award ampunt. The Contractor will assign a value of that anount
in the breakdown for progress paynents nentioned in the Contract C ause:
Payment s Under Fixed-Price Construction Contracts. |If the Contractor fails
to respond to warranty itenms as provided in paragraph 1.20.e., the
CGovernment may el ect to acquire warranty repairs through other sources and,
if so, shall backcharge the Contractor for the cost of such repairs. Such
backcharges shall be acconplished under the Changes C auses of the contract
through a credit nodification(s).

(b) Since the warranty period will extend beyond the construction
conpletion date, this contract shall remain open until the warranty period
expires.

(2) This warranty shall continue for a period of 1 year fromthe date of
final acceptance of the work. |f the Governnment takes possession of any
part of the work before final acceptance, this warranty shall continue for
a period of 1 year fromthe date the CGovernnent takes possession

(a) As a part of the one year warranty inspection, the
Contracting Oficer will conduct an infrared roof survey on any project

i nvol ving a menbrane roofing system This survey will be conducted in
accordance with ASTM C1153-90, "Standard Practice for Location of Wet
Insulation in Roofing Systens Using Infrared Imaging”". |In accordance with

paragraph 1.20.a.(3) and 1.20.a.(4) below, the Contractor shall be required
to replace all damaged materials and to | ocate and repair sources of
noi sture penetration.

(3) The Contractor shall remedy at the Contractor's expense any failure
to conform or any defect. |In addition, the Contractor shall renedy at the
Contractor's expense any damage to Governnent-owned or controlled real or
personal property, when that danage is the result of--

(a) The Contractor's failure to conformto contract
requi renents; or

(b) Any defect of equipnment, material, worknmanship, or design

f ur ni shed.

(4) The Contractor shall restore any work damaged in fulfilling the
ternms and conditions of this clause. The Contractor's warranty wth
respect to work repaired or replaced will run for 1 year fromthe date of

repair or replacenent.

(5) The Contracting O ficer shall notify the Contractor, in witing,
(see para. 1.20.b.(3) and 1.20.e) within a reasonable time after the
di scovery of any failure, defect, or dammge.

(6) If the Contractor fails to renedy any failure, defect, or damage
within a reasonable tinme after receipt of notice, (see para. 1.20.e) the
CGovernnment shall have the right to replace, repair, or otherw se renedy the
failure, defect, or danmage at the Contractor's expense.

(7) Wth respect to all warranties, express or inplied, from
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subcontractors, manufacturers, or suppliers for work perforned and
materials furni shed under this contract, the Contractor shall--

(a) Obtain all warranties that woul d be given in norma
conmer ci al practice;

(b) Require all warranties to be executed, in witing, for
the benefit of the Government, if directed by the Contracting O ficer; and

(c) Provide nanes, addresses, and tel ephone nunbers of al
subcontractors, equipnment suppliers, or manufacturers with specific
designation of their area of responsibilities if they are to be contacted
directly on warranty corrections; and

(d) Enforce all warranties for the benefit of the
CGovernment, if directed by the Contracting O ficer.

(8) In the event the Contractor's warranty under paragraph of this
cl ause has expired, the Governnent may bring suit at its expense to enforce
a subcontractor's, manufacturer's, or supplier's warranty.

(9) Unless a defect is caused by the negligence of the Contractor or
subcontractor or supplier at any tier, the Contractor shall not be liable
for the repair of any defects of material or design furnished by the
CGovernment nor for the repair of any dammge that results fromany defect in
CGovernment - furni shed material or design

(10) This warranty shall not limt the Government's rights under the
I nspection and Acceptance clause of this contract with respect to | atent
defects, gross m stakes, or fraud.

(11) Defects in design or manufacture of equi pnent specified by the
Covernment on a "brand nane and nodel " basis, shall not be included in this
warranty. In this event, the Contractor shall require any subcontractors,
manuf acturers, or suppliers thereof to execute their warranties, in
witing, directly to the Governnent.

b. Perfornmance Bond

(1) The Contractor's Performance Bond will remain effective throughout
the construction warranty period and warranty extensions.

(2) In the event the Contractor or his designated representative(s)

fails to comence and diligently pursue any work required under this
cl ause, and in a manner pursuant to the requirements thereof, the
Contracting Officer shall have a right to demand that said work be
performed under the Performance Bond by making witten notice on the
surety. If the surety fails or refuses to performthe obligation it
assuned under the Performance Bond, the Contracting Oficer shall have the
wor k perforned by others, and after conpletion of the work, may nmake denand
for reinmbursement of any or all expenses incurred by the Government while
perform ng the work, including, but not limted to administrative expenses.

In the event sufficient funds are not available to cover the warranty work
perfornmed by the Governmmet at the Contractor's expense, the Contracting
O ficer shall have the right to recoup expenses fromthe bondi ng conpany.

(3) Following oral or witten notification of required warranty repair

work, the Contractor will respond as dictated by para. 1.20.e. Witten
verification will follow oral instructions. Failure of the Contractor to
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respond will be cause for the Contracting Oficer to proceed agai nst the
Contractor as outlined in the paragraph 1.20.b.(2) above.

c. Pre-Warranty Conference

Prior to contract conpletion and at a tine designated by the Contracting
Oficer, the Contractor shall neet with the Contracting O ficer to devel op
a mutual understanding with respect to the requirenents of this clause.
Conmuni cati on procedures for Contractor notification of warranty defects,
priorities with respect to the type of defect, reasonable tine required for
Contractor response, and other details deemed necessary by the Contracting
O ficer for the execution of the construction warranty shall be

establ i shed/reviewed at this neeting. |n connection with these
requirenents and at the tine of the Contractor's quality control conpletion
i nspection, the Contractor will furnish the name, tel ephone nunber and

address of a licensed and bonded conpany which is authorized to initiate
and pursue warranty work action on behalf of the Contractor. This point of
contact will be located within the | ocal service area of the warrantied
construction, will be continuously available, and will be responsive to
Covernnment inquiry on warranty work action and status. This requirenent
does not relieve the Contractor of any of his responsibilities in
connection with other portions of this provision.

d. Equi pnent Warranty ldentification Tags

(1) The Contractor shall provide warranty identification tags on al
Contractor and Government furnished equi pnent which he has install ed.

(a) The tags shall be simlar in format and size to the exhibits
provided by this specification, they shall be suitable for interior and
exterior |ocations, resistant to solvents, abrasion, and to fadi ng caused
by sunlight, precipitation, etc. These tags shall have a pernmanent
pressure-sensitive adhesive back, and they shall be installed in a position
that is easily (or nost easily) noticeable. Contractor furnished equi pnent
that has differing warranties on its conponents will have each component
t agged.

(b) Sanple tags shall be submtted for Governnent review and
approval. These tags shall be filled out representative of how the
Contractor will conmplete all other tags.

(c) Tags for Warrantied Equi pment: The tag for this equi prent
shall be simlar to the following. Exact format and size will be as
approved.

EQUI PMENT WARRANTY
CONTRACTOR FURNI SHED EQUI PMENT

MFG MODEL NO
SERI AL NO.

CONTRACT NO

CONTRACTOR NAME

CONTRACTOR WARRANTY EXPI RES
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MFG WARRANTY( | ES) EXPI RE

EQUI PMENT WARRANTY
GOVERNMENT FURNI SHED EQUI PMENT

MFG MCODEL NO.
SERI AL NO.

CONTRACT NO.

DATE EQUI P PLACED I N SERVI CE

MFG WARRANTY( | ES) EXPI RE

(d) If the manufacturer's name (MFG, nodel nunber and seria
nunber are on the manufacturer's equi pnment data plate and this data plate
is easily found and fully legible, this information need not be duplicated
on the equi pnent warranty tag. The Contractor warranty expires (warranty
expiration date) and the final manufacturer's warranty expiration date wll
be determ ned as specified by para. 1.20.a.

(2) Execution. The Contractor will conplete the required information
on each tag and install these tags on the equipnment by the time of and as a
condition of final acceptance of the equipmrent.

(3) Paynment. The work outlined above is a subsidiary portion of the
contract work, and has a value to the Governnent approxi mating 5% of the
val ue of the Contractor furnished equipnent. The Contractor will assign a
val ue of that amount in the breakdown for progress payments nentioned in
the Contract C ause: PAYMENTS UNDER FI XED- PRI CE CONSTRUCTI ON CONTRACTS.

(4) Equipnent Warranty Tag Replacenent. As stated in para. 1.20.d, the
Contractor's warranty with respect to work repaired or replaced shall run
for one year fromthe date of repair or replacenment. Such activity shal
i ncl ude an updated warranty identification tag on the repaired or replaced
equi prent. The tag shall be furnished and installed by the Contractor, and
shall be identical to the original tag, except that the Contractor's
warranty expiration date will be one year fromthe date of acceptance of
the repair or replacenent.

e. Contractor's Response to Warranty Service Requirenments. Follow ng ora
or witten notification by the Contracting O ficer or an authorized
representative of the installation designated in witing by the Contracting
O ficer, the Contractor shall respond to warranty service requirenents in
accordance with the "Warranty Service Priority List" and the three
categories of priorities |listed bel ow

First Priority Code 1 Performon site inspection to evaluate situation,
determi ne course of action within 4 hours, initiate work within 8 hours and
wor k continuously to conmpletion or relief.

Second Priority Code 2 Performon site inspection to evaluate situation,

determ ne course of action within 8 hours, initiate work within 24hours and
wor k continuously to conpletion or relief.
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Third Priority Code 3 Al other work to be initiated within 3 work days
and work continuously to conpletion or relief.

The "Warranty Service Priority List" is as foll ows:

Code 2

Code 3

Code 1

Code 2

Code 3

Code 1

Code 1

Code 1

Code 2

Code 2

Code 3

Code 1

Code 2

Air Conditioning Systens
a. Recreational support.
b. Air conditioning leak in part of building, if causing
damage.
c. Not cooling unit.

Door s
a. Overhead doors not operational
b. Interior/Exterior personnel doors or hardware not
functioni ng properly.
El ectrica

a. Power failure (entire area or any buil ding operationa
after 1600 hours).

b. Snoke detectors.

c. Security lights.

El ectrica
a. Power failure (no power to a roomor part of building).
b. Receptacle and lights.
c. Fire alarm systens.

El ectrica
a. Street ligts.

a. Leaks and breaks.
b. No gas to famly housing unit or cantonment area.

a. Heater in unit not working.
b. Area power failure affecting heat.

Intrusion Detection Systens
Hi gh security areas.

Intrusion Detection Systens
Systens other than those |isted under Code 1

Pl umbi ng
a. Flush valves.
b. Fixture drain, supply Iine commpbde, or water pipe
| eaki ng.
c. Comuode | eaking at base.

Pl umbi ng
a. Leaking faucets.

Roof Leaks
Tenporary repairs will be made where maj or danmge to
property is occurring.

Roof Leaks
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Where nmaj or damage to property is not occurring, check
for location of leak during rain and conplete repairs
on a Code 2 basis.

Code 2 Water (Exterior)
No water to facility.

Code 2 Wat er, Hot
No hot water in portion of building.

Code 1 Sprinkl er System
Al'l sprinkler systens, valves, manhol es, del uge
systens, and air systens to sprinklers.

(1) Should parts be required to conplete the work and the parts are not

i medi ately avail able, the Contractor shall have a maxi mum of 12 hours
after arrival at the job site to provide the Contracting O ficer or an

aut hori zed representative of the installation designated in witing by the
Contracting O ficer, with firmwitten proposals for energency alternatives
and tenporary repairs for Government participation with the Contractor to
provi de emergency relief until the required parts are available on site for
the Contractor to perform permanent warranty repair. The Contractors
proposal s shall include a firmdate and tinme that the required parts shal
be available on site to conplete the permanent warranty repair. The
Contracting O ficer or an authorized representative of the installation
designated in witing by the Contracting Oficer, will evaluate the
proposed alternatives and negotiate the alternative considered to be in the
best interest of the Government to reduce the inpact of the emergency
condition. Alternatives considered by the Contracting Oficer or an

aut hori zed representative of the installation designated in witing by the

Contracting Oficer will include the alternative for the Contractor to "Do
Not hi ng" while waiting until the required parts are available to perform
per manent warranty repair. Negotiating a proposal which will require

Covernment participation and the expenditure of Governnent funds shal
constitute a separate procurenent action by the using service.

1.21 NOT USED
1.22 NOT USED
1.23 NOT USED
1.24 NOT USED

1.25  AGGREGATE SOURCES
17 August 1998

Ceneral . Aggregates can be produced fromthe sources |isted below. Course
mat eri al sources for base course, bitum nous paving, cast-in-place
structural concrete, concrete pavenents, and pre-cast architectura
concrete.

Hopki nsvill e Stone, Hopkinsville, KY, Ledges 11 to 17, about 85 feeet.
KY Stone Conpany, Canton, KY, Ledges 2 and 3, about 33 feet.

Vul can Materials, Glbertsville, KY, Ledges 4 and 26, about 393 feet.

Martin-Marietta Aggregates, Smthland, KY, Ledges 16 to 19, about 51

feet.

Vul can Materials Clarksville, TN, Ledges 16 & 17, about 30 feet.

Wnn Materials, Carksville, TN, Ledge 3, about 20 feet.
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Natural fine aggregate sources for concrete, asphalt, stone-base, subbase
and DGA are |listed bel ow.

Delta Materials, Henderson, KY

I ngram Materials, Paducah, KY.

Mayfiel d Aggregates, Mayfield, KY.

Delta Materials, Cairo, Illinois Manufactured fine aggregates for
concr et e:

Hopki nsvill e Stone Conpany, Hopkinsville, KY.

Aggregates nay be furnished fromany of the above |isted sources or at the
option of the Contractor nay be furnished fromany other source designated
by the Contractor and approved by the Contracting O ficer, subject to the
condi tions hereinafter stated.

Source. After the award of the contract, the Contractor shall designate in
witing only one source or one conbination of sources from which he
proposes to furnish aggregates. |f the Contractor proposes to furnish
aggregates froma source or fromsources not |isted above, he may designate
only a single source or single conbination of sources for aggregates.
Sanpl es for acceptance testing shall be provided as required by the
techni cal portions of these specifications. |If a source for coarse or fine
aggregate so designated by the Contractor is not approved for use by the
Contracting O ficer, the Contractor may not subnmit for approval other
sources, but shall furnish the coarse or fine aggregate, as the case nay
be, froma source |isted above at no additional cost to the Government.

Listing of a concrete aggregate source is not to be construed as approva

of all nmaterial fromthat source. The right is reserved to reject
materials fromcertain | ocalized areas, zones, strata, or channels, when
such materials are unsuitable for concrete aggregate as determ ned by the
Contracting Officer. WMaterials produced from an approved source shall neet
all requirements of the technical portions of these specifications.

1.26 PRQIECT SI GN
1 August 1996

Version 2 General. The Contractor shall furnish and erect at the | ocation
directed one project sign.

Exact placenment |ocation will be designated by the Contracting Oficer.
The panel sizes and graphic formats have been standardi zed for visua
consi stency throughout all Corps operations.

Panel s are fabricated using HDO pl ywood wi th di nensi onal |unber uprights
and braci ng.

Al legends are to be painted in the sizes and styles as specified by the
graphic formats shown at the end of this section. The signs (including
back and edges), posts and braces shall be given two coats of Benjamn
Moore No. 120-60 poly-silicone enanel or approved equal before lettering.
The 4' x 4' right section of the project sign shall be white wi th bl ack
lettering. The 2' x 4' left section shall be Comunication Red (CR) with
white lettering. Paint colors shall be as follow

Bl ack - Federal Standard 595a Col or Nunber 27038

VWite - Federal Standard 595a Col or Nunber 27875
Red - PANTONE 032
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An exanpl e of the sign including nmounting and fabrication details are also
provided at the end of this section.

Nane of the project shall be as follows:

Speci al Qperations Forces
Flight Simulator Addition
Fort Canpbel |, Kentucky

Nane of the designer shall be as foll ows:

The Mason & Hanger Group |nc.
300 West Vine Street

Suite 1300

Lexi ngt on, Kentucky 40507

Nane of |ocal sponsor shall be as foll ows:

160t h Soar
Fort Canpbel |, Kentucky

Erecti on and Mai nt enance.

a. The signs shall be erected at the designated | ocation(s). Signs
shal | be plunb and backfill of post holes shall be well tanped to properly
support the signs in position throughout the life of the contract. The
signs shall be mmintained in good condition until conpletion of the
contract, shall remain the property of the Contractor, and shall be renpved
fromthe site upon conpletion of work under the contract.

b. The Corps of Engineers logo and the |Iocal sponsor's logo will be
provi ded by the Contracting O ficer.

Payment. No separate paynment will be made for furnishing and erecting the
project signs as specified and costs thereof shall be considered a
subsi diary obligation of the Contractor

1.27 TI VE EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER. ER 415-1-15
(31 oCT 89)
2 January 1991

This provision specifies the procedure for the determination of tine
extensions for unusually severe weather in accordance with the contract
clause entitled "Default: Fixed Price Construction”". |In order for the
Contracting OFficer to award a tine extension under this clause, the
foll owi ng conditions rmust be satisfied:

The weat her experienced at the project site during the contract period nust
be found to be unusually severe, that is, nore severe than the adverse
weat her anticipated for the project location during any given nonth.

The unusual |y severe weather nust actually cause a delay to the conpletion
of the project. The delay nust be beyond the control and wi thout the fault
or negligence of the Contractor

The foll owi ng schedul e of nmonthly anticipated adverse weat her delays is

based on National Cceanic and Atnospheric Administration (NOAA) or simlar
data for the project location and will constitute the base line for nonthly
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weat her tinme evaluations. The Contractor's progress schedul e nust reflect
t hese antici pated adverse weat her delays in all weather dependent
activities.

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOv DEC
9 6 6 6 5 4 5 4 4 4 4 6

Upon acknow edgnent of the Notice to Proceed (NTP) and conti nui ng

t hr oughout the contract, the Contractor will record on the daily CQC
report, the occurrence of adverse weather and resultant inpact to normally
schedul ed work. Actual adverse weat her delay days nust prevent work on
critical activities for 50 percent or nore of the Contractor's schedul ed
wor k day. The nunmber of actual adverse weat her delay days shall include
days i npacted by actual adverse weather (even if adverse weather occurred
in previous nmonth), be calculated chronologically fromthe first to the

| ast day of each month, and be recorded as full days. |If the nunber of
actual adverse weat her del ay days exceeds the number of days anticipated
listed above, the Contracting Officer will convert any qualifying delays to

cal endar days, giving full consideration for equivalent fair weather work
days, and issue a nodification in accordance with the contract cl ause
entitled "Default (Fixed Price Construction)".

1.28 WAGE RATES
1 February 1995

The decision of the Secretary of Labor, covering rates of wages, including
fringe benefits to be paid | aborers and nechani cs perform ng work under
this contract, is attached hereto. The paynent for all classes of |aborers
and nechani cs actually enpl oyed to performwork under the contract will be
specified in the follow ng contract clauses: DAVIS-BACON ACT, CONTRACT
WORK HOURS AND SAFETY STANDARDS ACT, and THE COPELAND ACT.

Wage deci sions included are: KY 20030005
1.29 NOT USED

1.30 | NTERFERENCE W TH TRAFFI C AND PUBLI C AND PRI VATE PROPERTY.
15 June 1990

a. The Contractor at all tines shall dispose his plant and conduct
the work in such manner as to cause as little interference as possible with
private and public travel. Damage (other than that resulting from nornma
wear and tear) to roads, shall be repaired to as good a condition as they
were prior to the beginning of work and to the satisfaction of the
Contracting O ficer.

b. The Contractor shall provide and maintain as nay be required by
the State of KY, Department of Transportation, proper barricades, fences,
danger signals and lights, provide a sufficient nunber of watchmen, and
take such other precautions as nay be necessary to protect life, property
and structures, and shall be liable for and hold the Government free and
harm ess from all danages occasioned in any way by his act or neglect, or
that of his agents, enployees, or workmen.
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1.31 NOT USED
1.32 NOT USED

1.33 COVPLI ANCE W TH PCOST/ BASE REGULATI ONS
1 August 1996

a. The site of the work is on a nilitary reservation and all rules
and regul ations issued by the Commandi ng Oficer covering general safety,
security, sanitary requirements, pollution control and traffic regulations,

shal | be observed by the Contractor. Information regarding these
requi renents nay be obtained by contacting the Contracting O ficer, who
wi Il provide such information or assist in obtaining sane from appropriate

aut horities.

b. Contractor personnel shall park only in areas authorized by the
Contracting O ficer.

c. The Contractor shall provide a Seven Day Notice of Soil Treatnent
to the Contracting Officer, in witing, before required soil treatnent
agents are applied, to assure that DOD Certified Pest Control Personnel are
present during soil treatment applications. Al soil treatment
applications must be in the presence of DOD Certified Pest Contro
per sonnel

1.34 EQUI PMENT AND OMNERSHI P AND OPERATI NG EXPENSE SCHEDULE ( VAR 1995)
EFAR 52. 231-5000.
20 March 1997

a. This does not apply to term nations. See 52.249-5000, Basis for
Settlenment of Proposals and FAR Part 49.

b. Allowable cost for construction and mari ne plant and equi pnent in
sound wor kabl e condition owned or controlled and furnished by a contractor
or subcontractor at any tier shall be based on actual cost data for each
pi ece of equi pnment or groups of sinilar serial and series for which the
CGovernnment can deternine both ownership and operating costs fromthe
contractor's accounting records. Wen both ownership and operating costs
cannot be deternined for any piece of equipnent or groups of simlar seria
or series equipnent fromthe contractor's accounting records, costs for
t hat equi prrent shall be based upon the applicable provisions of EP
1110- 1-8, Construction Equi pnrent Omnership and Operati ng Expense Schedul e,
Region I'l. Wirking conditions shall be considered to be average for
det erm ni ng equi pnent rates using the schedul e unl ess specified ot herw se
by the Contracting Oficer. For equipnent not included in the schedul e,
rates for conparable pieces of equipnent may be used or a rate may be
devel oped using the formula provided in the schedule. For forward pricing,
the schedule in effect at the tine of negotiations shall apply. For
retroactive pricing, the schedule in effect at the tinme of negotiations
shal | apply.

c. Equipnent rental costs are allowable, subject to the provisions of
FAR 31.105(d)(ii) and FAR 31.205-36. Rates for equi pnment rented from an

organi zati on under common control, |ease-purchase arrangenents, and
sal e-| easeback arrangenents, will be determ ned using the schedul e, except
that actual rates will be used for equi pnent | eased froman organi zation

under common control that has an established practice of |easing the sane
or simlar equipnment to unaffiliated | essees.
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d. Wen actual equi pnment costs are proposed and the total anount of
the pricing action exceeds the snmall purchase threshold, the Contracting
O ficer shall request the Contractor to submt either certified cost or
pricing data, or partial/limted data, as appropriate. The data shall be
subm tted on Standard Form 1411, Contract Pricing Cover Sheet.

e. \Wenever a nodification or equitable adjustnment of contract price
is required, the contractor's cost proposals for equi pnent ownership and
operating expenses shall be determi ned in accordance with the requirenents
of SPECI AL CONTRACT REQUI REMENT: EQUI PMENT OWNERSHI P AND OPERATI NG EXPENSE
SCHEDULE. A copy of EP 1110-1-8, "Construction Equi pment Ownership and
Operati ng Expense Schedul e" is available for review at the office of the
District Engi neer, Room 821, 600 Dr. Martin Luther King, Jr. Place,

Loui sville, Kentucky, or a copy may be ordered fromthe Governnent Printing
Ofice at a cost of $11.00 by calling tel ephone no. (301) 953-7974.

Address to Order: U.S. Government Printing Ofice
Docunent Warehouse
8160 Cherry Lane
Laurel, MD 20707

Vol No. St ock No.

008-022-00254-5
008-022- 00255-3
008- 022-00256- 1
008-022-00257-0
008- 022-00258- 8
008-022-00259-6
008-022- 00260-0
008-022-00261-8
008- 022-00262- 6
10 008-022- 00263- 4
11 008- 022-00264- 2
12 008-022-00265-1

O©CoO~NOOUITAWNE

1.35 LABOR, EQUI PMENT, AND MATERI AL REPORTS
15 June 1990

Dai ly Equi pment Report. The Contractor shall submit a daily report of al
Contractor-owned or rented equiprment at the jobsite. A simlar report is
required for all subcontractor equipnent. The subcontractor's report nay
be separate or included with the Contractor's report provided the equi prent
is adequately identified as to ownership. The required equi pnent report
shal I include each item of equi pnent (hand-operated snall tools or

equi prent excl uded) on the job and shall specifically identify each item as
to whether it is Contractor-owned or rented, shifts, hours of usage, down
time for repairs, and standby tine. ldentification of the equipnent shal

i ncl ude make, nodel and plant nunber of all itens. Separate identification
by a key sheet providing these data nmay be utilized with the daily report

i ndi cating the type of equipnent and the equi prent plant numbers. The
format of the Daily Equi prent Report will be as approved by the Government
in the field.

Labor, Equiprment & Material Reports for Extra Wrk/Cost. A Report shal

al so be submitted by the Contractor listing any |abor, equipment and

mat eri al s expended on and/or inpacted by any change order directed by the
CGovernment and for which total price/tinme agreement has not been reached.
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These requirements al so apply to subcontractors at any tier. The sane
Report is required at any tine the Contractor clains or intends to claim
for extra costs whether or not there is Government recognition
(constructive changes). This requirement is in addition to any Contractor
"Notice" or "Reservation of Rights". Subnmittal of such a report will not
be construed as satisfying the "Notice" required under the "Changes" cl ause
or any other clause. But, absence of such Reports submtted to the

CGover nment cont enporaneously with the alleged extra work/cost will be

consi dered as evidence that no such extra work/cost occurred that are
chargeabl e to the Government.

The Report shall be detailed to the degree required by the Governnent in
the field and shall contain the following as a m ni num

a. The cause of the extra |abor, equipnment or materials costs.

b. For extra labor - Indicate crew, craft, hours, location and cost.
Descri be nature or type of extra costs, i.e, extra work, overtineg,
accel eration, interference, reassignnment, nobilizations and
denobi |l i zati ons, supervision, overhead, type of inefficiency, etc.

c. For extra equiprment - Indicate type and description, hours,
| ocation, cost; whether working, idle, standby, under repair, extra work
i nvol ved, etc.

d. For extra materials - Indicate type and description, where used,
whet her consuned, installed or multi-use, quantity, cost, extra work
i nvol ved, etc.

e. Affected activities - Relate to Contract Schedul e (Network
Anal ysi s); denonstrate whether delay or suspension is involved.

f. Segregate all entries by prine and each subcontractor

g. Summarize costs daily and by cunul ative subtotal or with frequency
requi red by the Government.

This report will not be considered as evidence that any of the alleged
extra costs actually occurred. The report will be used to check agai nst
over obligation of funds for change orders directed prior to price/tine
agreenment and to track alleged extra costs the Contractor considers

ot herwi se chargeabl e agai nst the Governnment. The Governnent may respond at
any interval to either challenge, anend or confirmthe report. Absence of
a Governnent response is not to be considered acqui escence or denial. The
CGovernment may order work stoppage if deened necessary to avoid
overobligation of funds. The frequency of the report shall be daily or as
ot herwi se approved by the CGovernment representative in witing.

1.36  NOT USED

1.37  NOT USED

1.38  NOT USED

1.39  PROGRESS PHOTOGRAPHS
18 Nov 1999)

Version 1The Contractor shall, during the progress of the work, furnish the
Contracting O ficer photographs, slides, digital photos (furnished on
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CD- ROM and negatives depicting construction progress. The photographic
wor k furni shed shall be comercial quality as determi ned by the Contracting
O ficer. The photography shall be perforned between the first and fifth of
each month and t he photographs, slides and negatives delivered to the
Contracting Oficer not later than the 15th of each month taken. A maxi num
of six views fromdifferent positions shall be taken as directed to show,

i nasmuch as possi ble, work acconplished during the previous nonth. At

| east, one set of photographs, slides and negatives will be nade at

conpl etion of the contract, after final inspection by the Contracting

O ficer. The photographs shall be 8"x10" color prints and the slides 35 nm
color. Each photograph and slide shall be identified on the face of the
picture or the border of the slide giving date nmade, contract title and
nunber, |ocation of work, as well as a brief description of work depicted.
Each negative will be identified with the sane informati on on a sheet of
paper by cross-referencing to the nunber on the negative. Two copies of
phot ographs and slides, along with the original negatives of each view
taken, shall be furnished to the Contracting Oficer by the time stipul ated
above. No separate paynment will be nmade for these services and all costs
in connection thereto shall be considered a subsidiary obligation of the
Contractor.

1.40 NOT USED
1.41 | NSURANCE- - WORK ON A GOVERNMENT | NSTALLATI ON ( SEP 1989) FAR 52.228-5
17 July 1992

The Contractor shall, at its own expense, provide and maintain during the
entire performance of this contract at |east the kinds and m ni mum anmounts
of insurance required in the Schedul e or el sewhere in the contract.

(1) Coverage conplying with State | aws governing i nsurance
requi renents, such as those requirenments pertaining to Wrkman's
Conpensati on and Cccupational Di sease Insurance. Enployer's Liability
I nsurance shall be furnished in limts of not |Iess than $100, 000. 00 except
in states with exclusive or nonopolistic funds.

(2) Conprehensive CGeneral Liability Insurance for bodily injury
coverage shall be furnished in limts of not |ess than $500, 000 per
occurrence.

(3) Conprehensive Autonobile Liability Insurance for both bodily
injury and property damage, shall be furnished in linits of not |ess than
$200, 000. 00 per person, $500, 000.00 per accident for bodily injury, and
$20, 000. 00 per accident for property damage. Wen the Financia
Responsi bility or Conpul sory Insurance Law of the State, requires higher
limts, the policy shall provide for coverage of at |east those higher
[imts.

Bef ore commenci ng work under this contract, the Contractor shall submt to
the Contracting Officer in witing that the required insurance
certification has been obtained. The policies evidencing required

i nsurance shall contain an endorsenent to the effect that any cancellation
or any material change adversely affecting the Government's interest shal
not be effective (1) for such period as the laws of the State in which this
contract is to be performed prescribe, or (2) until 30 days after the

i nsurer or the Contractor gives witten notice to the Contracting O ficer
whi chever period is |onger

The Contractor shall insert the substance of this clause, including this
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1

par agraph, in subcontracts under this contract that require work on a
CGovernnent installation and shall require subcontractors to provide and
mai ntain the insurance required in the Schedul e or el sewhere in the
contract. The Contractor shall maintain a copy of all subcontractors
proofs of required i nsurance, and shall make copies available to the
Contracting O ficer upon request.

42 | MPLEMENTATI ON OF GOVERNMENT RESI DENT MANAGEMENT SYSTEM

Mar ch 2002

RMS shal |l be nmintained in accordance with Section 01312A QUALI TY CONTROL
SYSTEM ( QCS) .

1.43  SCAFFOLDI NG
July 2003
The foll owi ng requirements supplement EM 385-1-1. 1In the event of a

conflict between these requirenents and EM 385-1-1, the nore strict
requi renent shall take precedence.

Al scaffold systens shall be erected, inspected and di sassenbl ed under the
direction of a conpetent person. The conpetent person nust be present and
on site during these operations. The qualifications and training of the
conpetent person and the crew perform ng the work shall be submtted to the
Contracting Oficer and accepted prior to commencenent of the work. Al
scaffold systens nust be inspected daily and certified as usable prior to
use each days use by the conpetent person. Scaffolds shall also be

i nspected and certified by the conpetent person upon conpletion of any
changes to the scaffolding systemi.e. adding or renoving a |l evel or etc.
The conpetent person nust be present and on site during these changes to
the scaffold system The contractor shall develop a systemthat notifies
all parties of the certification status. The use a red/green tag system
denoting the serviceability is an acceptable certification system

A scaffold erection plan shall be subnmitted for all scaffold systens
regardl ess of type scaffold to be used. This plan shall include erection
and di snantling operations and all manufacture's details of the system and
shal | denmonstrate conpliance with EM 385-1-1. The plan shall be accepted
by the Contracting Oficer prior to the erection of the scaffold. Thi s
pl an shall be reviewed at the preparatory and initial neetings with al
parties involved in the scaffol ding operation and use thereof. |In the
event others crafts will be using the scaffolding system they shall also
be briefed on the proper use of the system

Every |l evel of conventional and masonry type scaffol ding systens shall be
fully planked and include handrails and toe boards. The contractor is
advi sed that he rnust anal yze the added wei ght of this requirement on the
capacity of the scaffold system and adjust his operations accordingly. Al
personnel erecting and disnantling scaffolds nust be protected by a
personal fall protection system

Access to any type scaffold system above 6 (six) feet shall be by stair
t ower .

1.44 NOT USED
1.45 AVAI LABI LI TY OF SAFETY AND HEALTH REQUI REMENTS MANUAL (EM 385-1-1).
17 May 2000
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As covered by CONTRACT CLAUSE " ACCI DENT PREVENTI ON', conpliance with EM
385-1-1 is a requirenent for this contract. Copies nay be purchased for
$31.00 each at the foll ow ng address:

United States CGovernment Bookstore

Room 118, Federal Buil ding

1000 Liberty Avenue

Pi ttsburgh, PA 15222-4003

Tel ephone: (412) 395-5021 FAX: (412) 395-4547

O downl oaded fromthe foll owi ng website
http://ww. usace. army. m | /inet/usace-docs/ eng-manual s/ enB885-1-1/toc. ht m

1.46 FI RE PROTECTI ON DURI NG CONSTRUCTI ON (M L- HDBK-1008c Para. 1.6)
15 April 1991

The Contractor is alerted to the requirenents of Contract C ause "CLEAN NG
UP" and nore specifically to the requirenents for fire protection during
construction spelled out in EM 385-1-1 and NFPA No. 241 Buil di ng
Construction and Denolition Operations. This itemnust be covered in the
subm ttal required under Contract C ause "ACCI DENT PREVENTI ON'

1. 47 HAUL RQOADS
2 Jan 1996

VWhenever practical, one-way haul roads shall be used on this contract.
Haul roads built and maintained for this work shall conply with the
fol |l owi ng:

a. One-way haul roads for off-the road equiprent; e.g., belly dunps,
scrapers, and off-the-road trucks shall have a mni numusable wi dth of 25
ft. One-way haul roads for over-the-road haul age equi pnment only (e.qg.
dunp trucks, etc.) may be reduced to a usable width of 15 ft. Wen the
Contracting Officer deternmines that it is inpractical to obtain the
required width for one-way haul roads (e.g., a road on top of a levee), a
usable width of not less than 10 ft. nmy be approved by the Contracting
O ficer, provided a positive neans of traffic control is inmplenented. Such
positive means shall be signs, signals, and/or signal man and an effective
means of speed contr ol

b. Two-way haul roads for off-the-road haul age equi pnent shall have a
usable width of 60 ft. Two-way haul roads for over-the-road haul age
equi prent only nay be reduced to a usable width of 30 ft.

c. Haul roads shall be graded and otherw se maintained to keep the
surface free frompotholes, ruts, and sinmlar conditions that could result
i n unsafe operation

d. Grades and curves shall allow a m ni mum si ght distance of 200 ft.
for one-way roads and 300 ft. for two-way roads. Sight distance is defined
as the centerline distance an equi pment operator (4.5 ft. above the road
surface) can see an object 4.5 ft. above the road surface. Wen conditions
make it inmpractical to obtain the required sight distance (e.g., ranps over
| evees), a positive neans of traffic control shall be inplenented.

e. Dust abatenent shall pernmit observation of objects on the roadway at
a mni num di stance of 300 ft.
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f. Haul roads shall have the edges of the usable portion narked with
posts at intervals of 50 ft. on curves and 200 ft. maxi mnum el sewhere. Such
mar kers shall extend 6 ft. above the road surface and, for nighttinme
haul age, be provided with reflectors in both directions.

1.48 NOT USED
1.49 NOT USED

1.50 CONSTRUCTI ON HAZARD COMVUNI CATI ON
1 Novenber 1991

The Contractor is required to conply with the requirenents of the OSHA
Hazard Comuni cation Standard (29 CFR 1926.59). This standard is designed
to informworkers of safe and appropriate methods of working wi th hazardous
substances in the workplace. The standard has five requirenents, and every
hazardous or potentially hazardous substance used or stored in the work
area is subject to all five. They are:

(1) Hazard Evaluation. Any conpany which produces or inmports a
chemi cal or conmpound must conduct a hazard eval uati on of the substance to
determine its potential health or physical hazard. The hazard eval uation
consi sts of an investigation of all the avail able scientific evidence about
t he substance. The Contractor is required to assure that all producers
(manuf acturer/distributors) have perforned these evaluations and transmt
the required information with any hazardous materials being used or stored
on the project site. Fromthe hazard eval uati on, a substance may be
classified as a health hazard, or a physical hazard. These classifications
are then further broken down according to type:

Heal t h Hazards Physi cal Hazards
Car ci nogens Conbusti bl e |iquids
Irritants Conpressed gases
Sensitizers Expl osi ves
Corrosives Fl ammabl es

Toxi ¢ substances Organi ¢ peroxi des
Hi ghly toxic Unst abl e subst ances
subst ances Wat er-reactive
Subst ances har nf ul subst ances

to specific organs or
parts of the body

(2) Warning Labels. |If a chemical is hazardous or potentially
hazardous, the producer or inporter nust affix a warning |abel to every
contai ner of that chemical before it leaves his facility. The Contractor
nmust assure these | abels are attached and | egible. The |label nust identify
the chemcal, state the hazard, and give the nane and address of the
producer or inporter. |If the hazardous substance is transferred to another
contai ner, that contai ner nust then be | abel ed, tagged, or narked with the
nane of the chem cal and the appropriate hazard warning. Warning | abels
shoul d be replaced i mediately if they are defaced or renpved.

(3) Material Safety Data Sheets. The producer or inporter nust also
supply a naterial safety data sheet (MBDS). The Contractor nust keep these
available in the work area where the substance is used, so that the people
usi ng the substance can easily review inportant safety and health
i nformation, such as:
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The hazard possible from ni suse of the substance

Precauti ons necessary for use, handling, and storage

Emer gency procedures for |eaks, spills, fire and first aid

Useful facts about the substance's physical or chem cal properties

(4) Work Area Specific Training. Because of hazardous substance
may react differently depending on howit is used or the environnment of
the work area, the Contractor nust conduct work area specific training;
speci al training which takes the Contractor's operations, environment,
and work policies into consideration. Wrk area training presents:

The hazardous substances which are present in the work place and the
hazards t hey pose

Ways to protect against those hazards, such as protective equi pnent,
enmer gency procedures, and safe handling

Where the MBDS' s are kept, and an expl anation of the | abeling system
Where the Contractor's witten Hazard Commruni cati on Programis | ocated

(5) The Witten Hazard Conmuni cati on Program |n accordance with
OSHA requirenents, the Contractor mnmust prepare a witten Hazard
Conmuni cati on Program This docunent will be included in the Contractor's
Acci dent Prevention Plan. This docunment states how the Contractor plans to
ensure that hazardous materials are appropriately |abel ed, how and where
MSDS's will be naintai ned, and how enpl oyees will be provided with specific
i nformati on and training.

1.51 NOT USED

1.52 MECHANI CAL AND ELECTRI CAL ROOM LAYOUT (ORL).
24 February 1992

Det ai | ed mechani cal and el ectrical roomlayout draw ngs shall be submtted
for approval in accordance with SD-04 Section 01330. Layout draw ngs shal
show | ocati on and mai nt enance cl earances for all mechani cal room equi prent,
and all utility runs/chases for nmechanical, electrical, telephone and ot her
simlar systems. Drawi ngs shall be submitted at the sane tine as the
submttals for the equipnent to be located within the nechani cal room

1.53 RI GHTS I N TECHNI CAL DATA- - NONCOVMERCI AL | TEMS ( NOV 1995)
252.227-7013 (JUN 1995).
20 March 1997

(a) Definitions. As used in this clause:

(1) "Conputer data base" neans a collection of data recorded in a
form capabl e of being processed by a conmputer. The term does not include
conput er software.

(2) "Conmputer progranmt means a set of instructions, rules, or
routines recorded in a formthat is capable of causing a conputer to
performa specific operation or series of operations.

(3) "Conputer software" means conputer prograns, source code,
source code listings, object code listings, design details, algorithns,
processes, flow charts, forrmulae and related material that would enable the
software to be reproduced, recreated, or reconpiled. Conputer software
does not include computer data bases or computer software docunentation
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(4) "Conmputer software docunentation"” neans owner's nanual s,
user's manual s, installation instructions, operating instructions, and
other simlar itens, regardl ess of storage nedium that explain the
capabilities of the conputer software or provide instructions for using the
sof t war e

(5) "Detailed manufacturing or process data" nmeans technical data
t hat describe the steps, sequences, and conditions of manufacturing,
processing or assenbly used by the manufacturer to produce an item or
conponent or to performa process.

(6) "Developed" nmeans that an item conponent, or process exists
and is workable. Thus, the item or conponent nust have been constructed or
the process practiced. Wirkability is generally established when the item
conponent, or process has been anal yzed or tested sufficiently to
denponstrate to reasonabl e people skilled in the applicable art that there
is a high probability that it will operate as intended. Wether, how nuch,
and what type of analysis or testing is required to establish workability
depends on the nature of the item conmponent, or process, and the state of
the art. To be considered "devel oped,"” the item conmponent, or process
need not be at the stage where it could be offered for sale or sold on the
conmer ci al market, nor must the item conmponent, or process be actually
reduced to practice within the neaning of Title 35 of the United States
Code.

(7) "Developed exclusively at private expense" means devel oprment
was acconplished entirely with costs charged to indirect cost pools, costs
not allocated to a government contract, or any conbi nation thereof.

(i) Private expense deterninations should be made at the
| owest practicable |evel.

(ii) Under fixed-priced contracts, when total costs are
greater than the firmfixed-price or ceiling price of the contract, the
addi ti onal devel opnment costs necessary to conpl ete devel opment shall not be
consi dered when determ ni ng whet her devel opnent was at governnent, private,
or m xed expense.

(8) "Devel oped exclusively with governnent funds" neans
devel opnent was not acconplished exclusively or partially at private
expense.

(9) "Developed with m xed fundi ng" neans devel opnent was
acconpl i shed partially with costs charged to indirect cost pools and/or
costs not allocated to a governnment contract, and partially with costs
charged directly to a governnent contract.

(10) "Form fit, and function data" means technical data that
descri bes the required overall physical, functional, and performance
characteristics (along with the qualification requirements, if applicable)
of an item conponent, or process to the extent necessary to permt
identification of physically and functionally interchangeable itens.

(11) "Governnent purpose" nmeans any activity in which the United
States Governnent is a party, including cooperative agreenments with
i nternational or multi-national defense organizations, or sales or
transfers by the United States CGovernnent to forei gn governnents or
i nternational organizations. CGovernnent purposes include conpetitive
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procurenent, but do not include the rights to use, nodify, reproduce,
rel ease, perform display, or disclose technical data for conmercia
pur poses or authorize others to do so.

(12) "CGovernnent purpose rights" neans the right to--

(i) Use, nodify, reproduce, release, perform display, or
di scl ose technical data within the Governnent w thout restrictions; and

(ii) Release or disclose technical data outside the Government
and aut hori ze persons to whomrel ease or disclosure has been made to use,
nodi fy, reproduce, release, perform display, or disclose that data for
United States governnent purposes.

(13) "Limted rights" neans the rights to use, nodify, reproduce,
rel ease, perform display, or disclose technical data, in whole or in part,
within the Government. The CGovernnent may not, without the witten
perm ssion of the party asserting linmted rights, release or disclose the
techni cal data outside the CGovernment, use the technical data for
manuf acture, or authorize the technical data to be used by another part,
except that the CGovernnent may reproduce, release or disclose such data or
aut hori ze the use or reproduction of the data by persons outside the
Government if reproduction, rel ease, disclosure, or use is--

(i) Necessary for energency repair and overhaul; or

(ii) A release or disclosure of technical data (other than
det ai |l ed manufacturing or process data) to, or use of such data by, a
foreign governnent that is in the interest of the Governnent and is
required for evaluational or informational purposes;

(iii) Subject to a prohibition on the further reproduction
rel ease, disclosure, or use of the technical data; and

(iv) The contractor or subcontractor asserting the restriction
is notified of such reproduction, rel ease, disclosure, or use.

(14) "Technical data" neans recorded information, regardl ess of
the formor method of the recording, of a scientific or technical nature
(i ncludi ng conput er software docunmentation). The term does not include
conputer software or data incidental to contract adm nistration, such a
financial and/ or nanagenent i nfornmation.

(15) "Unlimted rights" nmeans rights to use, nodify, reproduce,
perform display, release, or disclose technical data in whole or in part,
in any manner, and for any purpose whatsoever, and to have or authorize
others to do so.

(b) Rights in technical data.

The Contractor grants or shall obtain for the Government the foll ow ng
royalty free, world-w de, nonexclusive, irrevocable license rights in
techni cal data other than computer software docunentation (see Rights in
Nonconmer ci al Conput er Software and Noncommerci al Conputer Software
Docunentation clause of this contract for rights in conputer software
docunent ati ons) :

(1) Unlimted rights.
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The Governnent shall have unlinited rights in technical data that
are- -
(i) Data pertaining to an item conmponent, or process which
has been or will be devel oped exclusively with Government funds;

(ii) Studies, analyses, test data, or simlar data produced
for this contract, when the study, analysis, test, or sinilar work was
specified as an el enent of performance;

(iii) Created exclusively with Government funds in the
performance of a contract that does not require the devel oprent,
manuf acture, construction, or production of itens, conponents, or processes;

(iv) Form fit, and function data;

(v) Necessary for installation, operation, naintenance, or
trai ni ng purposes (other than detailed manufacturing or process data);

(vi) Corrections or changes to technical data furnished to the
Contractor by the Government;

(vii) Oherwi se publicly available or have been rel eased or
di scl osed by the Contractor or subcontractor without restrictions on
further use, release or disclosure, other than a rel ease or disclosure
resulting fromthe sale, transfer, or other assignnment of interest in the
technical data to another party or the sale or transfer of sone or all of a
busi ness entity or its assets to another party;

(viii) Data in which the Governnent has obtained unlimted
ri ghts under another Governnent contract or as a result of negotiations; or

(ix) Data furnished to the Governnent, under this or any other
CGover nment contract or subcontract thereunder, wth--

(A) Governnent purpose license rights or linmted rights and
the restrictive condition(s) has/have expired; or

(B) Government purpose rights and the Contractor's
exclusive right to use such data for comrercial purposes has expired.

(2) Governnment purpose rights.

(i) The CGovernnent shall have governnent purpose rights for a
five-year period, or such other period as may be negotiated, in technica
dat a- -

(A) That pertain to itens, components, or processes
devel oped with m xed fundi ng except when the Governnent is entitled to
unlimted rights in such data as provided in paragraphs (b)(ii) and (b)(iv)
t hrough (b)(ix) of this clause; or

(B) Created with m xed funding in the performance of a
contract that does not require the devel opnment, nmanufacture, construction
or production of itens, conponents, or processes.

(ii) The five-year period, or such other period as may have

been negoti ated, shall comence upon execution of the contract,
subcontract, letter contract (or sinmilar contractual instrument), contract
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nodi fication, or option exercise that required devel opnent of the itens,
conponents, or processes or creation of the data described in paragraph
(b)(2)(i)(B) of this clause. Upon expiration of the five-year or other
negoti ated period, the Government shall have unlimted rights in the
techni cal dat a.

(iii) The Government shall not release or disclose technica
data in which it has governnent purpose rights unless--

(A) Prior to release or disclosure, the intended recipient
is subject to the non-disclosure agreement at 227.7103-7 of the Defense
Federal Acquisition Regulation Suppl enment (DFARS); or

(B) The recipient is a Government contractor receiving
access to the data for performance of a Governnent contract that contains
the clause at DFARS 252.227-7025, Limtations on the Use or Disclosure of
CGover nrent - Fur ni shed I nformation Market with Restrictive Legends.

(iv) The Contractor has the exclusive right, including the
right to license others, to use technical data in which the Governnent has
obt ai ned governnent purpose rights under this contract for any comrercia
purpose during the tinme period specified in the governnent purpose rights
| egend prescribed in paragraph (f)(2) of this clause.

(3) Limted rights.

(i) Except as provided in paragraphs (b)(1)(ii) and (b)(1)(iv)
through (b)(1)(ix) of this clause, the Governnent shall have limted rights
in technical data--

(A) Pertaining to items, conponents, or processes devel oped
exclusively at private expense and marked with the limted rights |egend
prescribed in paragraph (f) of this clause; or

(B) Created exclusively at private expense in the
performance of a contract that does not require the devel oprent,
manuf acture, construction, or production of itens, conponents, or processes.

(ii) The Government shall require a recipient of Iimted
rights data for emergency repair or overhaul to destroy the data and al
copies in its possession pronptly follow ng conpletion f the energency
repair/overhaul and to notify the Contractor that the data have been
destroyed.

(iii) The Contractor, its subcontractors, and suppliers are
not required to provide the Government additional rights to use, nodify,
reproduce, release, perform display, or disclose technical furnished to
the Governnment with linited rights. However, if the Governnent desires to
obtain additional rights in technical data in which it has limted rights,
the Contractor agrees to pronptly enter into negotiations with the
Contracting OFficer to deternine whether there are acceptable ternms for
transferring such rights. All technical data in which the Contractor has
granted the Government additional rights shall be listed or described in a
i cense agreenent nade part of the contract. the |icense shall enunerate
the additional rights granted the Governnent in such data.

(4) Specifically negotiated |icense rights.

The standard license rights granted to the Government under
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par agraphs (b) (1) through (b)(3) of this clause, including the period
during which the Governnment shall have government purpose rights in
techni cal data, may be nodified by nutual agreement to provide such rights
as the parties consider appropriate but shall not provide the Government

| esser rights than are enunerated in paragraph (a)(13) of this clause. Any
rights so negotiated shall be identified in a |license agreenent made part
of this contract.

(5) Prior government rights.

Technical data that will be delivered, furnished, or otherw se
provided to the Governnent under this contract, in which the Governnment has
previously obtained rights shall be delivered, furnished, or provided with
the pre-existing rights, unless--

(i) The parties have agreed ot herw se; or

(ii) Any restrictions on the Governnent's rights to use,
nodi fy, reproduce, release, perform display, or disclose the data have
expired or no |onger apply.

(6) Release fromliability.

The Contractor agrees to release the Governnent fromliability for
any rel ease or disclosure of technical data nmade in accordance with
paragraph (a)(13) or (b)(2)(iii) of this clause, in accordance with the
terms of a license negotiated under paragraph (b)(4) of this clause, or by
others to whomthe recipient has rel eased or disclosed the data and to seek
relief solely fromthe party who has inproperly used, nodified, reproduced,
rel eased, perfornmed, displayed, or disclosed Contractor data marked with
restrictive | egends.

(c) Contractor rights in technical data.

Al rights not granted to the Government are retained by the
Contractor.

(d) Third party copyrighted data.

The Contractor shall not, without the witten approval of the
Contracting Oficer, incorporate any copyrighted data in the technical data
to be delivered under this contract unless the Contractor is the copyright
owner or has obtained for the Governnent the license rights necessary to
perfect a |icense or licenses in the deliverable data of the appropriate
scope set forth in paragraph (b) of this clause, and has affixed a
statement of the license or |icenses obtained on behalf of the Governnent
and other persons to the data transmttal docunent.

(e) ldentification and delivery of data to be furnished with
restrictions on use, release, or disclosure.

(1) This paragraph does not apply to restrictions based solely on
copyri ght.

(2) Except as provided in paragraph (e)(3) of the clause,
technical data that the Contractor assets should be furnished to the
CGovernment with restrictions on use, release, or disclosure are identified
in an attachment to this contract (see Attachment). The Contractor shal
not deliver any data with restrictive markings unless the data are |isted
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on the Attachnent.

(3) In addition to the assertions nmade in the Attachment, other
assertions may be identified after award when based on new i nformation or
i nadvertent onissions unless the inadvertent om ssions would have
materially affected the source sel ection decision. Such identification and
assertion shall be subnmitted to the Contracting O ficer as soon as
practicable prior to the scheduled date for delivery of the data, in the
follow ng format, and signed by an official authorized to contractually
obligate the Contractor:

Identification and Assertion of Restrictions on the Governnent's Use,
Rel ease, or Disclosure of Technical Data.

The Contractor asserts for itself, or the persons identified bel ow, that
the Government's rights to use, release, or disclose the follow ng
techni cal data shoul d be restricted--

Techni cal Data Asserted Name of Person

to be Furnished Basis for Ri ghts Asserting

Wth Restrictions* Assertion** Cat egor y*** Restrictions****
(LI ST) (LI ST) (LI ST) (LI ST)

*If the assertion is applicable to itens, components, or processes
devel oped at private expense, identify both the data and each such item
conponent, or process.

**General ly, the devel opnent of an item conponent, or process at private
expense, either exclusively or partially, is the only basis for asserting
restrictions on the Governnent's rights to use, rel ease, or disclose
technical data pertaining to such terns, conponents, or processes.

I ndi cat e whet her devel opnent was exclusively or partially at private
expense. |f devel opnent was not at private expense, enter the specific
reason for asserting that the Governnent's right should be restricted.

***Enter asserted rights category (e.g. governnment purpose |license rights
froma prior contract, rights in SBIR data generated under another
contract, limted or governnent purpose rights under this or a prior
contract, or specifically negotiated |icenses).

****Corporation, individual, or other person, as appropriate.

Dat e

Printed Name and Title

Si gnature

(End of identification and assertion)

(4) Wen requested by the Contracting O ficer, the Contractor
shal | provide sufficient infornation to enable the Contracting Officer to
eval uate the Contractor's assertions. The Contracting O ficer reserves the
right to add the Contractor's assertions to the Attachnent and validate any
listed assertion, at a later date, in accordance with the procedures of the
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Val i dation of Restrictive Markings on Technical Data clause of this
contract.

(f) Marking requirenents.

The Contractor, and its subcontractor or suppliers, may only assert
restrictions on the Governnent's rights to use, nodify, reproduce, release,
perform display, or disclose technical data to be delivered under this
contract by marking the deliverable data subject to restriction. Except as
provided in paragraph (f)(5) of this clause, only the follow ng | egends are
aut hori zed under this contract: the governnent purpose rights |egend at
paragraph (f)(2) of this clause: the limted rights |egend at paragraph
(f)(3) of this clause: or the special license rights |egend at paragraph
(f)(4) of this clause, and/or a notice of copyright as prescribed under 17
U S.C. 401 or 402.

(1) General marking instructions.

The Contractor, or its subcontractors or suppliers, shal
conspi cuously and legibly mark the appropriate | egend on all technical data
that qualify for such markings. The authorized | egends shall be placed on
the transmittal document or storage container and, for printed material
each page of the printed material containing technical data for which
restrictions are asserted. Wen only portions of a page of printed
material are subject to the asserted restrictions, such portions shall be
identified by circling, underscoring, with a note, or other appropriate
identifier. Technical data transmitted directly from one conputer or
conputer term nal to another shall contain a notice of asserted
restrictions. Reproductions of technical data or any portions thereof
subj ect to asserted restrictions shall also reproduce the asserted
restrictions.

(2) Government purpose rights markings.

Data delivered or otherw se furnished to the Governnent with
government purpose rights shall be marked as foll ows:

GOVERNMENT PURPCSE RI GHTS

Contract No.

Contract or Nane

Contract or Address

Expiration Date

The Government's rights to use, nodify, reproduce, rel ease, perform
di splay, or disclose these technical data are restricted by paragraph
(b)(2) of the Rights in Technical Data--Noncommercial Itens clause
contained in the above identified contract. No restrictions apply after
the expiration date shown above. Any reproduction of technical data or
portions thereof marked with this | egend nust al so reproduce the narkings.

(End of I egend)
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(3) Limted rights nmarkings.

Dat a delivered or otherwi se furnished to the Governnent with [imted
rights shall be marked with the follow ng | egend:

LI M TED RI GHTS

Contract No.

Contractor Name

Contract or Address

The Government's rights to use, nodify, reproduce, rel ease, perform
di splay, or disclose these technical data are restricted by paragraph
(b)(3) of the Rights in Technical Data--Noncommercial Itens clause
contained in the above identified contract. Any reproduction of technica
data or portions thereof narked with this | egend nust al so reproduce the
mar ki ngs. Any person, other than the Governnent, who has been provided
access to such data nust pronptly notify the above name Contractor

(End of I egend)
(4) Special license rights markings.

(1) Data in which the Governnent's rights stemfroma
specifically negotiated |license shall be marked with the follow ng | egend:

SPECI AL LI CENSE RI GHTS

The Governnent's rights to use, nodify, reproduce,
rel ease, perform display, or disclose these data are

restricted by Contract No. )Insert contract
nunber) , License No. (I'nsert license
identifier) . Any reproduction of technica

data or portions thereof narked with this |egend nust
al so reproduce the markings.

(End of I egend)

(ii) For purposes of this clause, special licenses do not
i ncl ude governnent purpose license rights acquired under a prior contract
(see paragraph (b)(5) of this clause)_.

(5) Pre-existing data markings.

If the terms of a prior contract or license permtted the Contractor
to restrict the Governnent's rights to use, nodify, reproduce, release
perform display, or disclose technical data deliverable under this
contract, and those restrictions are still applicable, the Contractor nmay
mark such data with the appropriate restrictive |legend for which the data
qual i fied under the prior contract or |icense. The nmarking procedures in
paragraph (f)(1) of this clause shall be foll owed.

(g) Contractor procedures and records.

Thr oughout performance of this contract, the Contractor and its
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subcontractors or suppliers that will deliver technical data w th other
than unlinted rights, shall--

(1) Have, mamintain, and follow witten procedures sufficient to
assure that restrictive markings are used only when authorized by the terns
of this clause, and

(2) Miintain records sufficient to justify the validity of any
restrictive markings on technical data delivered under this contract.

(h) Reroval of unjustified and nonconform ng mar ki ngs.
(1) Unjustified technical data narkings.

The rights and obligations of the parties regarding the validation of
restrictive markings or technical data furnished or to be furnished under
this contract are contained in the Validation of Restrictive Markings on
Technical Data clause of this contract. Notw thstanding any provision of
this contract concerning inspection and acceptance, the Governnent may
ignore or, at the Contractor's expense, correct or strike a marking if, in
accordance with the procedures in the Validation of Restrictive Mrkings on
Techni cal Data clause of this contract, a restrictive marking i s determ ned
to be unjustified.

(2) Nonconforming technical data narkings.

A nonconforming marking is a marking placed on technical data
delivered or otherwi se furnished to the Governnent under this contract that
is not in the format authorized by this contract. Correction of
nonconform ng markings is not subject to the Validation of Restrictive
Mar ki ngs on Technical Data clause of this contract. |f the Contracting
Oficer notifies the Contractor of a nonconform ng marki ng and the
Contractor fails to renpve or correct such marking within sixty (60) days,
the Governnent may ignore or, at the Contractor's expense, renmove or
correct any nonconform ng marki ng.

(1) Relation to patents.

Not hi ng contained in this clause shall inply a license to the Governnment
under any patent or be construed as affecting the scope of any |license or
other with otherw se granted to the Government under any patent.

(j) Limtation on charges for rights in technical data.
(1) The Contractor shall not charge to this contract any cost,
including, but not limted to, license fees, royalties, or similar charges,

for rights in technical data to be delivered under this contract when--

(1) The CGovernnent has acquired, by any neans, the sanme or
greater rights in the data; or

(ii) The data are available to the public w thout restrictions.
(2) The limtation in paragraph (j)(1) of this clause--
(1) Includes costs charged by a subcontractor or supplier, at
any tier, or costs incurred by the Contractor to acquire rights in

subcontractor or supplier technical data, if the subcontractor or supplier
has been paid for such rights under any other Governnent contract or under
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a license conveying the rights to the Governnent; and

(ii) Does not include the reasonable costs of reproducing,
handl i ng, or mailing the docunments or other nedia in which the technica
data will be delivered.

(k) Applicability to subcontractors or suppliers.

(1) The Contractor shall ensure that the rights afforded its
subcontractors and suppliers under 10 U S.C. 2320, 10 U S.C 2321, and the
identification, assertion, and delivery processes of paragraph (e) of this
cl ause are recogni zed and protected.

(2) Whenever any technical data for nonconmercial items is to be
obt ai ned froma subcontractor or supplier for delivery to the Government
under this contract, the Contractor shall use this same clause in the
subcontract or other contractual instrument, and require its subcontractors
or suppliers to do so, without alteration, except to identify the parti es.
No ot her clause shall be used to enlarge or dimnish the Governnent's, the
Contractor's, or a higher-tier subcontractor's or supplier's rights in a
subcontractor's or supplier's technical data.

(3) Technical data required to be delivered by a subcontractor or
supplier shall normally be delivered to the next higher-tier contractor
subcontractor, or supplier. However, when there is a requirenent in the
prime contract for data which may be submitted with other than unlimted
rights by a subcontractor or supplier, then said subcontractor or supplier
may fulfill its requirenent by submitting such data directly to the
CGovernment, rather than through a higher-tier contractor, subcontractor, or
supplier.

(4) The Contractor and higher-tier subcontractors or suppliers
shall not use their power to award contracts as econonic |everage to obtain
rights in technical data fromtheir subcontractors or suppliers.

(5) 1In no event shall the Contractor use its obligation to
recogni ze and protect subcontractor or supplier rights in technical data as
an excuse for failing to satisfy its contractual obligation to the
Gover nnent .

1.54 LI M TATI ONS ON THE USE OR DI SCLOSURE OF GOVERNVMVENT- FURNI SHED
| NFORVATI ON MARKED W TH RESTRI CTI VE LEGEND DFARS 252.227-7025 (JUN 1995)
2 January 1996

(a)(1) For contracts requiring the delivery of technical data, the
terms, "limted rights" and "CGovernnent purpose rights" are defined in the
Ri ghts in Techni cal Data--Nonconmercial Itenms clause of this contract.

(2) For contracts that do not require the delivery of technica
data, the terns "governnent purpose rights" and "restricted rights" are
defined in the Rights in Nonconmmrercial Conputer Software and Noncomerci a
Conput er Software Docunentation clause of this contract.

(3) For Snall Business Innovative Research program contracts, the
terns "linmted rights" and "restricted rights" are defined in the Rights in
Nonconmer ci al Techni cal Data and Conputer Software--Snmall Business
I nnovati ve Research (SBIR) Program cl ause of this contract.

(b) Technical data or conputer software provided to the Contractor as

DOCUMENT 00800L Page 44



* * * Gafety Pays * * *
SOF FLI GHT SI MULATOR ADDI TI ON 001522

Governnment furnished information (GFlI) under this contract nay be subject
to restrictions on use, nodification, reproduction, rel ease, performance,
di splay, or further disclosure.

(1) GFl marked with imted or restricted rights | egends.

The Contractor shall use, nodify, reproduce, perform or display
technical data received fromthe Government with linmted rights | egends or
conputer software received with restricted rights |legends only in the
performance of this contract. The Contractor shall not, w thout the
express witten perm ssion of the party whose name appears in the |egend,
rel ease or disclose such data or software to any person

(2) GFI marked with governnent purpose rights |egends.

The Contractor shall use technical data or conputer software
recei ved fromthe Government with government purpose rights | egends for
government purposes only. The Contractor shall not, wi thout the express
witten pernission of the party whose nane appears in the restrictive
| egend, use, nodify, reproduce, release, perform or display such data or
software for any conmercial purpose or disclose such data or software to a
person other than its subcontractors, suppliers, or prospective
subcontractors or suppliers, who require the data or software to submt
offers for, or perform contracts under this contract. Prior to disclosing
the data or software, the Contractor shall require the persons to whom
di sclosure will be made to conpl ete and sign the non-discl osure agreenent
at 227.7103-7 of the Defense Federal Acquisition Regulation Suppl ement
( DFARS)

(3) GFl marked with specially negotiated |icense rights |egends.

The Contractor shall use, nodify, reproduce, rel ease, perform or
di splay technical data or conputer software received fromthe Government
with specially negotiated license | egends only as pernitted in the |license.
Such data or software may not be rel ease or disclosed to other persons
unl ess permitted by the license and, prior to rel ease or disclosure, the
i ntended recipient has conpleted the non-discl osure agreenent at DFARS
227.7103-7. The Contractor shall nodify paragraph (1)(c) of the
non- di scl osure agreenent to reflect the recipient's obligations regarding
use, nodification, reproduction, release, performance, display, and
di scl osure of the data of software.
(c) Indemification and creation of third party beneficiary rights.

The Contractor agrees--

(1) To indemify and hold harm ess the Governnent, its agents, and
enpl oyees fromevery claimor liability, including attorneys fees, court
costs, and expenses, arising out of, or in any way related to, the m suse
or unaut horized nodi fication, reproduction, release, perfornance, display,
or disclosure of technical data or computer software received fromthe
CGovernment with restrictive | egends by the Contractor or any person to whom
the Contractor has rel eased or disclosed such data or software; and

(2) That the party whose nane appears on the restrictive |l egend, in
addition to any other rights it may have, is a third party beneficiary who
has the right of direct action against the Contractor, or any person to
whom t he Contractor has rel eased or disclosed such data or software, for
t he unaut hori zed duplication, release, or disclosure of technical data or
conput er software subject to restrictive | egends.
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55 NOT USED

56 NOT USED

57 PARTNERI NG

August 1996

1

1

In order to nost effectively acconplish this contract, the CGovernnent
proposes to forma partnership with the Contractor to devel op a cohesive
building team It is anticipated that this partnership would involve the
Cor ps of Engineers, the Directorate of Public Wrks, the Contractor

primary subcontractors and the designers. This partnership would strive to
devel op a cooperative nanagenent team drawi ng on the strengths of each team
menber in an effort to achieve a quality project wi thin budget and on
schedule. This partnership would be bilateral in nenbership and
participation will be totally voluntary. All costs, excluding |abor and
travel expenses, shall be shared equally between the Governnment and the
Contractor. The Contractor and Governnent shall be responsible for their
own | abor and travel costs.

58 NOT USED

59 CONSTRUCTI ON AND DEMCLI TI ON ( C&D) WASTE NMANAGEMENT PLAN

16 July 1999

a. The Contractor is required to submit for governnent approval a
detail ed C& Waste Managenent Plan within 30 days after contract award and
prior to initiating any site clearance or C&D worKk.

b. Specific elements to be addressed in the plan are as foll ows:
Desi gnhated i ndividuals on the contractor's staff who are responsible for
C&D wast e prevention and nanagenent.

(1) Actions that will be taken to reduce solid waste generation
(including use of nore efficient facility design and construction
processes, reduced packagi ng and packing materials, supplier take-back
prograns, etc.). Description of the specific approaches to be used in
recycling/reuse of the various nmaterials generated, including, as
appropriate, the specification of areas and equi prent to be used for
processi ng, sorting, and tenporary storage of C&D wastes.

(2) Characterization of the waste to be generated during the C&
project, to include types and quantities of waste materials. The
characterization should address site waste materials, building materials,
packagi ng, packing, wastes generated by construction equi pment, wastes
generated by site offices, and wastes generated by the workforce on-site.

(3) Landfill and/or incinerator name, tipping fee anounts,
proj ected cost of disposing of all trash and waste materials in the
landfill/incinerator, as if there would be no sal vage or recycling on the
proj ect.

(4) ldentification of local and regional reuse prograns,
i ncludi ng non-profit organizations such as schools, |ocal housing agenci es,
and public arts prograns that accept used materials (e.g., Habitat For
Humanity, national materials exchange networks).

(5) Alist of specific waste materials that will be sal vaged for
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resal e, salvaged and reused, and recycled; the recycling facilities that
will be utilized; and copies of their permts and/or registrations.

(6) ldentification of materials that cannot be recycl ed/reused
with a witten justification. Al disposed materials including anticipated
hazar dous wastes must include nanmes of haul ers and disposal sites, and
copies of their permts and/or registrations.

(7) Anticipated net cost savings deternined by subtracting
contractor program managenent costs and the cost of sal vage
(deconstruction), separating, and recycling fromthe foll ow ng:

(1)revenue fromthe sale of salvaged products and materials;

(2)revenue fromthe sale of recycled products and nmaterial s;

(3)revenue fromthe return of materials; and

(4)incineration and/or landfill tipping fees saved due to diversion of
mat eri al s.

(8) The plan nmust cover the following naterials if the materia
is applicable to the specific project.

Asphal t Gypsum

Concrete Pl astic

Soi | Pol yst yrene

Met al Por cel ai n

Wbod Corrugat ed car dboard
Brick Car pet

c. Firms and facilities used by the contractor for recycling, reuse,
and di sposal shall be appropriately pernmitted for the contractor's intended
use, to the extent required by federal, state, and local regulations. The
contractor shall maintain records of disposition of the materials,
including all copies of manifests, origin, and disposal forms, and bills of
lading. Al facility, landfill, and hauler pernits showi ng USEPA and state
regi stration nunbers shall be maintained and shall be available to the
contracting officer when requested.

d. The Contracting Oficer shall reviewthe C& waste nanagenent plan
in coordination with the environmental office within 7 cal endar days of
submttal. Were the contracting officer determ nes that the contractor has
diligently explored all feasible nethods to reduce C& waste, the plan
shal | be approved, or approved with comrent. Were it is determ ned that
the contractor has not diligently explored all feasible nethods, the
contracting officer shall request a resubnittal

e. Al revenues generated by reusing, returning, salvaging, or
recycling materials, as well as costs avoided by reduced tipping and
i ncineration fees as conpared to conventional disposal shall accrue to the
contractor's benefit and be reported to the Contracting Oficer. Were an
on-site Army C&D landfill is the only avail able disposal facility, the
Contractor will be changed the prevailing conmercial rate.
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.60  NOT USED

.61 NOT USED

.62 NOT USED

. 63 NOT USED

.64  NOT USED

. 65 NOT USED

. 66 NOT USED

. 67 NOT USED

. 68 NOT USED

. 69 NOT USED

.70  NOT USED

.71 NOT USED

.72 NOT USED

.73 NOT USED

.74  NOT USED

.75 NOT USED

.76 NOT USED

.77 NOT USED

.78 NOT USED

.79 NOT USED

.80 NOT USED

.81 NOT USED

. 82 POLLUTI ON PREVENTI ON PLAN 27 August 2001 {version |1}

In accordance with the National Pollutant Di scharge Elimnation System
(NPDES) Permit, a Pollution Prevention Plan has been devel oped as part of
this project. This plan has been devel oped to neet the erosion and sedi nent
control requirenents for the State of KY. The Contractor will inplenent the
Pol I uti on Prevention Plan (PPP) that was prepared by the U S. Arny Corps of
Engi neers as shown on the plans, and as directed in these specifications.
This (PPP) which will be provided to the contractor as part of these
docunents must be inmplenented in accordance with the NPDES pernmit. A
Notice of Intent (NO) has been prepared by the U S. Arny Corps of

Engi neers and submitted to the State of KY. Commencenent of any
construction activity (ground disturbing activity) by the contractor shall

not begin until 48-hours after the NO |etter has been postmarked. The
Contractor shall maintain a copy of the State conpliance letter, NPDES
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Permt and PPP at the construction site. Any changes made to the PPP nust
be docunented and approved by the Contracting Oficer

PART 2 PRODUCTS NOT USED
PART 3 EXECUTI ON NOT USED

-- End of Section --
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SECTI ON 01451L
khkkkhkhkhkhkhhhkhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhdhhhdhhhdhhhddhkrrhrkhrkx*
CONTRACTOR QUALI TY CONTRCL
11/03

AMVENDMENT 1

PART 1 GENERAL
1.1 REFERENCES

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

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

ASTM D 3740 (2001) M ni mum Requi renments for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engi neering
Desi gn and Construction

ASTM E 329 (2000b) Agenci es Engaged in the Testing
and/ or Inspection of Materials Used in
Const ructi on

1.2 PAYMENT

Separate paynent will not be made for providing and nmi ntai ning an
effective Quality Control program and all costs associated therewith shal
be included in the applicable unit prices or |lunp-sumprices contained in
t he Bi ddi ng Schedul e.

1.2.1 SUBM TTALS
SD-01 Preconstruction Submittal s
Quality Control Plan; G RO
PART 2 PRODUCTS (Not Applicabl e)
PART 3  EXECUTI ON
3.1 GENERAL REQUI REMENTS

The Contractor is responsible for quality control and shall establish and
mai ntain an effective quality control systemin conpliance with the
Contract Cause titled "lInspection of Construction.” The quality contro
system shal |l consist of plans, procedures, and organization necessary to
produce an end product which conplies with the contract requirements. The
system shall cover all construction operations, both onsite and offsite,
and shall be keyed to the proposed constructi on sequence. The site project
superintendent will be held responsible for the quality of work on the job
and is subject to renpval by the Contracting O ficer for non-conpliance
with the quality requirenents specified in the contract. The site project
superintendent in this context shall be the highest |evel nanager
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responsi ble for the overall construction activities at the site, including
quality and production. The site project superintendent shall maintain a

physi cal presence at the site at all tines, except as otherw se acceptable
to the Contracting Oficer, and shall be responsible for all construction

and construction related activities at the site.

3.2 QUALI TY CONTRCL PLAN

The Contractor shall furnish for review by the Governnent, not |ater than 30
days after receipt of notice to proceed, the Contractor Quality Contro
(CQC) Plan proposed to inplenent the requirenents of the Contract C ause
titled "I nspection of Construction." The plan shall identify personnel
procedures, control, instructions, tests, records, and forns to be used.
The Government will consider an interimplan for the first 30 days of
operation. Construction will be pernitted to begin only after acceptance
of the CQC Plan or acceptance of an interimplan applicable to the
particul ar feature of work to be started. Wrk outside of the features of
work included in an accepted interimplan will not be permitted to begin
until acceptance of a CQC Plan or another interimplan containing the
addi tional features of work to be started.

3.2.1 Content of the CQC Pl an

The CQC Plan shall include, as a mininum the following to cover al
construction operations, both onsite and offsite, including work by
subcontractors, fabricators, suppliers, and purchasing agents:

a. A description of the quality control organization, including a
chart showi ng lines of authority and acknow edgnment that the CQC
staff shall inmplenment the three phase control system for al
aspects of the work specified. The staff shall include a CQC
Syst em Manager who shall report to the project superintendent or
someone higher in the contractor's organization as deternined by
t he COR

b. The nane, qualifications (in resunme format), duties,
responsibilities, and authorities of each person assigned a CQC
functi on.

c. A copy of the letter to the CQC System Manager signed by an
aut horized official of the firmwhich describes the
responsi bilities and del egates sufficient authorities to
adequately performthe functions of the CQC System Manager,
i ncluding authority to stop work which is not in conpliance with
the contract. The CQC System Manager shall issue letters of
direction to all other various quality control representatives
outlining duties, authorities, and responsibilities. Copies of
these letters shall also be furnished to the Government.

d. Procedures for scheduling, review ng, certifying, and managi ng
subm ttals, including those of subcontractors, offsite
fabricators, suppliers, and purchasing agents. These procedures
shall be in accordance with Section 01330 SUBM TTAL PROCEDURES.

e. Control, verification, and acceptance testing procedures for each
specific test to include the test nane, specification paragraph
requiring test, feature of work to be tested, test frequency, and
person responsi ble for each test. (Laboratory facilities will be
approved by the Contracting O ficer.)
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3.

f. Procedures for tracking preparatory, initial, and follow up
control phases and control, verification, and acceptance tests
i ncl udi ng documnent ati on.

g. Procedures for tracking construction deficiencies from
identification through acceptable corrective action. These
procedures shall establish verification that identified
defi ci enci es have been corrected.

h. Reporting procedures, including proposed reporting formats.

i. Alist of the definable features of work. A definable feature of
work is a task which is separate and distinct from ot her tasks,
has separate control requirenents, and may be identified by
different trades or disciplines, or it may be work by the sane
trade in a different environment. Although each section of the
specifications may generally be considered as a definable feature
of work, there are frequently nore than one definable features
under a particular section. This list will be agreed upon during
t he coordination neeting.

2.2 Accept ance of Pl an

Acceptance of the Contractor's plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on

sati sfactory performance during the construction. The Governnent reserves
the right to require the Contractor to make changes in his CQC Plan and
operations including renmpval of personnel, as necessary, to obtain the
qual ity specified.

. 2.3 Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the
Contracting O ficer in witing of any proposed change. Proposed changes
are subject to acceptance by the Contracting O ficer

.3 COORDI NATI ON MEETI NG

After the Preconstruction Conference, before start of construction, and
prior to acceptance by the CGovernment of the CQC Plan, the Contractor shal
neet with the Contracting O ficer or Authorized Representative and discuss
the Contractor's quality control system The CQC Plan shall be submtted
for review a mnimm of 30 cal endar days prior to the Coordinati on Meeting.

During the nmeeting, a mutual understanding of the systemdetails shall be
devel oped, including the forns for recording the CQC operations, contro
activities, testing, admnistration of the systemfor both onsite and
offsite work, and the interrelationship of Contractor's Managenent and
control with the Governnent's Quality Assurance. M nutes of the neeting
shal | be prepared by the Governnent and signed by both the Contractor and
the Contracting Officer. The mnutes shall becone a part of the contract
file. There may be occasi ons when subsequent conferences will be called by
either party to reconfirm mutual understandi ngs and/or address deficiencies
in the CQC system or procedures which may require corrective action by the
Contractor.

.3.1 Subcontractor CQC Orientation

Bef ore a Subcontractor begins work on the jobsite, the CQC Manager will
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train the Subcontractor by showing the video tape entitled "CQC - A Bridge
(or Pathway) to Success" and answering any questions pertaining to quality
control operations. This requirenent is waived only if a Subcontractor
attended the initial coordination neeting described above. A copy of this
vi deo can be borrowed fromthe Contracting Oficer. A record of the
orientation shall be docunented in the QC Report.

3.4 QUALITY CONTROL ORGAN ZATI ON
3.4.1 Per sonnel Requirenents

The requirenents for the CQC organi zation are a CQC System Manager and
sufficient number of additional qualified personnel to ensure safety and
contract conpliance. A Site Safety Health Oficer (SSHO will be required
for this contract. The Site Safety Oficer shall be a different individua
than the CQC (not the superintendent) who will be responsible for the
overall safety on the project and shall receive delegated authority
directly froman authorized official of the firm the SSHO shall have the
authority to stop work which is not in conpliance with the USACE EM 385-1-1
and shall not be a nenber of the CQC staff. . See Section 01525 for
addi ti onal requirenments and experience qualification for the SSHO

Personnel identified in the technical provisions as requiring specialized
skills to assure the required work is being performed properly will also be
i ncluded as part of the CQC organi zati on. The Contractor's CQC staff shal
maintain a presence at the site at all tines during progress of the work
and have conplete authority and responsibility to take any action necessary
to ensure contract conpliance. The CQC staff shall be subject to
acceptance by the Contracting Officer. The Contractor shall provide
adequate office space, filing systems and other resources as necessary to
mai ntain an effective and fully functional CQC organization. Conplete
records of all letters, material submttals, show drawi ng subnittals,
schedul es and all other project docunentation shall be pronptly furnished
to the CQC organi zation by the Contractor. The CQC organization shall be
responsi ble to maintain these docunents and records at the site at al

ti mes, except as otherw se acceptable to the Contracting O ficer.

3.4.2 CQC Syst em Manager

The Contractor shall identify as CQC System Manager an individual wthin
the onsite work organi zati on who shall be responsible for overal

management of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall be a graduate engi neer, graduate
architect, or a graduate of construction nanagenent, with a mninumof 5
years construction experience on construction simlar to this contract or a
construction person with a mnimmof 10 years in related work. This CQC
System Manager shall be on the site at all times during construction and
shal | be enpl oyed by the prime Contractor. The CQC System Manager shall be
assigned no other duties An alternate for the CQC System Manager shall be
identified in the plan to serve in the event of the System Manager's
absence. The requirenents for the alternate shall be the same as for the
desi gnat ed CQC Syst em Manager

3.4.3 Site Safety Health O ficer

The Contractor shall identify a full time SSHO for this project and submt
qualifications to the Governnent for acceptance. This individual shall be
a nenber prine contractor of the onsite work organi zati on and be
responsi ble for overall managenment of the safety and occupational health
program with authority to act in all safety matters for the Contractor. A
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copy of the letter to the SSHO signed by an authorized official of the firm
descri bing responsibilities and del egating authority to stop work when
safety or occupational health of workers is conprom sed nust be provided to
t he Governnent. The SSHO shall be a college graduate with 5 years of

previ ous heavy construction safety experience or an individual having 10
years of previous heavy construction safety experience and will be assigned
no other duties. These educational requirenents are in addition to the
requirenents listed in Section 01525. The Contractor nmust show evi dence
that this individual has conpleted OSHA training, is trained in First Aid,
and CPR. An alternate for the SSHO shall be identified in the event of the
SSHO absence. The qualifications for the alternate shall be the sane as
for the SSHO

Acceptance of the Contractor's SSHO is required prior to the start of
construction. Acceptance is conditional and will be predicated on

sati sfactory perfornmance during construction. The Governnment reserves the
right to require the Contractor to make changes to operations including
renoval of personnel, as necessary, to obtain a safe work site. At no tine
will the job be pernmitted to operate without a full time SSHO on duty at
the work site.

Duties of the SSHO shall include, as a minimum the followi ng in addition
to the duties listed per Section 01525: prepare the contractor's Safety
Plan, and Activity Hazard Analysis for each definable feature of work;
provide safety indoctrination to all construction site visitors; ensure the
Contractor's accepted Accident Prevention Plan is carried out; ensure that
all contractor/subcontractor enployees have all HTRW asbestos, and | ead
paint training, and their personnel protection equi pnent neets applicable
OSHA/ EPA requirenments. Conducts daily wal kt hrough of the site ensuring
work is being acconplished safely and occupati onal health is not

conprom sed; attend and participate in all preparatory and initial quality
control phase neetings; conduct weekly safety neetings for all workers;
conduct nonthly supervisory safety neetings; provide accident reports;
produce a Daily Safety Report of activities performed and attach this
report to the Contractor's Quality Control Report. Mnutes shall be

provi ded of weekly and nonthly safety nmeetings with the Daily Safety Report.

The SSHO shall appoint, in witing, individuals and indicate their
duties/responsibilities for the enpl oyee who will be in charge of the
second and third shifts. These people shall report their activities to the
SSHO on a daily basis. Their reports shall be included in the Daily Safety
Report. The qualifications for these individuals shall be the sane as for
t he SSHO

3.4.4 CQC Per sonne

In addition to CQC personnel specified el sewhere in the contract, the
Contractor shall provide as part of the CQC organi zati on specialized
personnel to assist the CQC System Manager for the followi ng areas: SSHQ
el ectrical, mechanical, civil, structural, architectural,. These

i ndi vidual s shall be directly enployed by the prine Contractor and may not
be enpl oyed by a supplier or sub-contractor on this project; be responsible
to the CQC System Manager; be physically present at the construction site
during work on their areas of responsibility; have the necessary education
and/ or experience in accordance with the experience matrix |isted herein
These individuals may perform other duties but nust be allowed sufficient
time to performtheir assigned quality control duties as described in the
Quality Control Pl an.
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The word "graduate" below indicates an individual possessing a four-year
col l ege degree accredited in the respective field listed.

Experience Matrix

Ar ea Qualifications
a. SSHO See Section 01525
b. Givil Graduate G vil Engineer with

2 years experience in the
type of work being perforned
on this project or technician
with 5 yrs rel ated experience

C. Mechani cal Graduat e Mechani cal Engi neer
with 2 yrs experience or
person with 5 yrs rel ated
experi ence

d. El ectri cal Graduate El ectri cal
Engi neer with 2 yrs
rel ated experience or
person with 5 yrs
rel ated experience

e. St ruct ural Graduate Structural
Engi neer with 2 yrs
experi ence or person wth
5 yrs related experience

f. Archi tectural Graduate Architect with 2
yrs experience or person
with 5 yrs rel ated experience

3.4.5 Addi ti onal Requirenent

In addition to the above experience and/or education requirenents the CQC
Syst em Manager shall have conpl eted and passed the course entitled
"Construction Quality Managenent For Contractors" within the last 5 years.
This course is periodically offered by the Associ ated Buil ders and
Constructors, Inc., or Associated General Contractor, Inc., and the U S
Arnmy Corps of Engineers, 696 Virginia Road, Concord, MA 01742-2751

3.4.6 Organi zati onal Changes

The Contractor shall maintain the CQC staff at full strength at all tines.
VWhen it is necessary to nmake changes to the CQC staff, the Contractor shal
revise the CQC Plan to reflect the changes and subnit the changes to the
Contracting O ficer for acceptance.

3.5 SUBM TTALS AND DELI VERABLES
Submittals, if needed, shall be made as specified in Section 01330

SUBM TTAL PROCEDURES. The CQC organi zation shall be responsible for
certifying that all submttals and deliverables are in conmpliance with the
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contract requirenents. Wen Section 15951A DI RECT DI G TAL CONTROL FOR
HVAC, 15990A TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS; or 15995A
COW SSI ONI NG OF HVAC SYSTEMS are included in the contract, the subnittals
requi red by those sections shall be coordinated with Section 01330

SUBM TTAL PROCEDURES to ensure adequate time is allowed for each type of
submittal required

3.6 CONTRCL

Contractor Quality Control is the means by which the Contractor ensures
that the construction, to include that of subcontractors and suppliers,
conplies with the requirenents of the contract. At |east three phases of
control shall be conducted by the CQC System Manager for each definable
feature of work as foll ows:

3.6.1 Preparat ory Phase

Thi s phase shall be performed prior to begi nning work on each definable
feature of work, after all required plans/docunments/ materials are
approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude:

a. A review of each paragraph of applicable specifications, reference
codes, and standards. A copy of those sections of referenced
codes and standards applicable to that portion of the work to be
acconplished in the field shall be nade avail abl e by the
Contractor at the preparatory inspection. These copies shall be
mai ntained in the field and avail able for use by Governnment
personnel until final acceptance of the work.

b. A review of the contract draw ngs.

c. A check to assure that all materials and/or equipnment have been
tested, submtted, and approved.

d. Review of provisions that have been made to provide required
control inspection and testing.

e. Exanmination of the work area to assure that all required
prelimnary work has been conpleted and is in conpliance with the
contract.

f. A physical examnation of required materials, equipnment, and
sanple work to assure that they are on hand, conformto approved
shop drawi ngs or submitted data, and are properly stored.

g. A review of the appropriate activity hazard anal ysis to assure
safety requirenents are net.

h. Discussion of procedures for controlling quality of the work
i ncluding repetitive deficiencies. Docunment construction
t ol erances and wor kmanshi p standards for that feature of work.

i. A check to ensure that the portion of the plan for the work to be
perfornmed has been accepted by the Contracting Oficer

j. Resolve all differences.

k. Discussion of the initial control phase.
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3.

3.

. The CGovernnent shall be notified at |east 48 hours in advance of
begi nning the preparatory control phase. This phase shall include
a neeting conducted by the CQC System Manager and attended by the
superintendent, other CQC personnel (as applicable), and the
foreman responsible for the definable feature. The results of the
preparatory phase actions shall be docunented by separate mi nutes
prepared by the CQC System Manager and attached to the daily CQC
report. The Contractor shall instruct applicable workers as to
t he acceptabl e | evel of workmanship required in order to neet
contract specifications.

6.2 Initial Phase

Thi s phase shall be acconplished at the begi nning of a definable feature of
work. The follow ng shall be acconplished:

a. A check of work to ensure that it is in full conpliance with
contract requirenments. Review mnutes of the preparatory neeting.

b. Verify adequacy of controls to ensure full contract conpliance.
Verify required control inspection and testing.

c. Establish level of workmanship and verify that it nmeets mini num
accept abl e wor knmanshi p standards. Conpare with required sanple
panel s as appropri ate.

d. Resolve all differences.

e. Check safety to include conpliance with and upgradi ng of the
safety plan and activity hazard analysis. Review the activity
anal ysis with each worker.

f. The Governnent shall be notified at | east 48 hours in advance of
beginning the initial phase. Separate ninutes of this phase shal
be prepared by the CQC System Manager and attached to the daily
CQC report. Exact location of initial phase shall be indicated
for future reference and conparison with foll ow up phases.

g. The initial phase should be repeated for each new crew to work
onsite, or any tine acceptable specified quality standards are not
bei ng net.

6.3 Fol | ow up Phase

Daily checks shall be perforned to assure control activities, including
control testing, are providing continued conpliance with contract

requi renents, until conpletion of the particular feature of work. The
checks shall be made a matter of record in the CQC docunentation. Fina
foll owup checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work which may be affected by the
deficient work. The Contractor shall not build upon nor concea
non- conf or m ng wor k.

.6.4 Additional Preparatory and Initial Phases

Addi ti onal preparatory and initial phases shall be conducted on the sane
definable features of work if: the quality of on-going work is
unacceptable; if there are changes in the applicable CQC staff, onsite
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3.

3.

producti on supervision or work crew, if work on a definable feature is
resumed after a substantial period of inactivity; or if other problens
devel op.

.7 TESTS

.7.1 Testing Procedure

The Contractor shall performspecified or required tests to verify that
control measures are adequate to provide a product which conforms to
contract requirements. Upon request, the Contractor shall furnish to the
CGovernment duplicate sanples of test specinmens for possible testing by the
Covernment. Testing includes operation and/or acceptance tests when
specified. The Contractor shall procure the services of a Corps of

Engi neers validated testing | aboratory or establish a validated testing

| aboratory at the project site. The Contractor shall notify the Governnment
48 hours in advance of all tests. The Contractor shall performthe
followi ng activities and record and provide the foll owi ng data:

a. Verify that testing procedures conply with contract requirenents.

b. Verify that facilities and testing equi pnent are avail abl e and
conply with testing standards.

c. Check test instrunent calibration data against certified standards.

d. Verify that recording fornms and test identification control nunber
system including all of the test docunentation requirenments, have
been prepared.

e. Results of all tests taken, both passing and failing tests, shal
be recorded on the CQC report for the date taken. Specification
par agraph reference, |ocation where tests were taken, and the
sequential control number identifying the test shall be given. |If
approved by the Contracting Oficer, actual test reports may be
submitted later with a reference to the test nunber and date
taken. An information copy of tests performed by an offsite or
commercial test facility shall be provided directly to the
Contracting Officer. Failure to subnmit tinmely test reports as
stated may result in nonpaynent for related work perfornmed and
di sapproval of the test facility for this contract.

7.2 Testing Laboratories
7.2.1 Capabi lity Check

The Government reserves the right to check | aboratory equipnment in the
proposed | aboratory for conpliance with the standards set forth in the
contract specifications and to check the | aboratory technician's testing
procedures and techni ques. Laboratories utilized for testing soils,
concrete, asphalt, and steel shall neet criteria detailed in ASTM D 3740
and ASTM E 329.

.7.2.2 Capabi l ity Recheck

If the selected |aboratory fails the capability check, the Contractor will
be assessed a charge of $1,375.00 to reinburse the Governnent for each
succeedi ng recheck of the laboratory or the checking of a subsequently
sel ected | aboratory. Such costs will be deducted fromthe contract anpunt
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due the Contractor
3.7.3 Onsite Laboratory

The Government reserves the right to utilize the Contractor's contro
testing |l aboratory and equi pnment to nake assurance tests, and to check the
Contractor's testing procedures, techniques, and test results at no
additional cost to the Government.

3.7. 4 Furni shing or Transportation of Sanmples for Testing

Costs incidental to the transportation of sanples or materials shall be

borne by the Contractor. Sanples of materials for test verification and
acceptance testing by the Government shall be delivered to the Corps of

Engi neers Division Laboratory, f.o.b., at the foll ow ng address:

For delivery by mail:

Commander and Director

U S. Arny Engi neer Waterways Experinent Station
ATTN.  CEMES- GS

3909 Halls Ferry Road

Vi cksburg, M5 39180-6199

Coordi nation for each specific test, exact delivery |ocation, and dates
will be nade through the Area Ofice.

3.8 COWVPLETI ON | NSPECTI ON
3.8.1 Punch-Qut | nspection

Near the end of the work, or any increnment of the work established by a

time stated in the Special C ause, "Conmencenent, Prosecution, and

Conpl etion of Wirk", or by the specifications, the CQC Manager shal

conduct an inspection of the work. A punch list of items which do not
conformto the approved drawi ngs and specifications shall be prepared and

i ncluded in the CQC docunentation, as required by paragraph DOCUVENTATI ON

The Iist of deficiencies shall include the estimted date by which the
deficiencies will be corrected. The CQC System Manager or staff shall make
a second inspection to ascertain that all deficiencies have been corrected.
Once this is acconplished, the Contractor shall notify the Government that

the facility is ready for the Governnent Pre-Final inspection

3.8.2 Pre-Final Inspection

The Government will performthe pre-final inspection to verify that the
facility is conplete and ready to be occupied. A Governnent Pre-Fina
Punch List may be developed as a result of this inspection. The
Contractor's CQC System Manager shall ensure that all itenms on this |ist
have been corrected before notifying the Governnent, so that a Fina

i nspection with the customer can be scheduled. Any itens noted on the
Pre-Final inspection shall be corrected in a tinmely manner. These

i nspections and any deficiency corrections required by this paragraph shal
be acconplished within the tinme slated for conpletion of the entire work or
any particular increnent of the work if the project is divided into

i ncrenents by separate conpletion dates.
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3.

8.3 Fi nal Acceptance | nspection

The Contractor's Quality Control |nspection personnel, plus the
superintendent or other prinmary nanagenent person, and the Contracting
Oficer's Representative shall be in attendance at the final acceptance

i nspection. Additional Government personnel including, but not linmted to,
those from Base/ Post Civil Facility Engi neer user groups, and ngjor
conmands may al so be in attendance. The final acceptance inspection will
be formally schedul ed by the Contracting O ficer based upon results of the
Pre-Final inspection. Notice shall be given to the Contracting O ficer at
| east 14 days prior to the final acceptance inspection and shall include
the Contractor's assurance that all specific itens previously identified to
the Contractor as being unacceptable, along with all renmaining work
perfornmed under the contract, will be conplete and acceptable by the date
schedul ed for the final acceptance inspection. Failure of the Contractor
to have all contract work acceptably conplete for this inspection will be
cause for the Contracting Oficer to bill the Contractor for the
Covernment's additional inspection cost in accordance with the contract
clause titled "Inspection of Construction".

.9 DOCUMENTATI ON

The Contractor shall maintain current records providing factual evidence
that required quality control activities and/or tests have been perforned.
These records shall include the work of subcontractors and suppliers and
shal |l be on an acceptable formthat includes, as a ninimm the follow ng
i nformati on:

a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equiprment with hours worked, idle, or down for
repair.

c. Wirk perforned each day, giving |ocation, description, and by
whom  When Network Analysis (NAS) is used, identify each phase of
wor k perforned each day by NAS activity nunber.

d. Test and/or control activities perforned with results and
references to specifications/drawi ngs requirenments. The contro
phase shall be identified (Preparatory, Initial, Follow up). List
of deficiencies noted, along with corrective action.

e. Quantity of materials received at the site with statenent as to
acceptability, storage, and reference to specifications/draw ngs
requi renents.

f. Submittals and deliverables reviewed, with contract reference, by
whom and action taken.

g. Ofsite surveillance activities, including actions taken.

h. Job safety evaluations stating what was checked, results, and
instructions or corrective actions.

i. Instructions given/received and conflicts in plans and/or
speci fications.

j. Contractor's verification statenent.
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3.

k. These records shall indicate a description of trades working on
the project; the nunber of personnel working; weather conditions
encount ered; and any del ays encountered. These records shal
cover both conform ng and deficient features and shall include a
statenment that equi pment and materials incorporated in the work
and wor kmanship conply with the contract. The original and one
copy of these records in report formshall be furnished to the
Governnent daily within 24 hours after the date covered by the
report, except that reports need not be submitted for days on
which no work is performed. As a mnimm one report shall be
prepared and submitted for every 7 days of no work and on the | ast
day of a no work period. Al calendar days shall be accounted for
t hroughout the life of the contract. The first report followi ng a
day of no work shall be for that day only. Reports shall be
signed and dated by the CQC System Manager. The report fromthe
CQC System Manager shall include copies of test reports and copies
of reports prepared by all subordinate quality control personnel

I. Deficiency Tracking System The Contractor shall nmaintain a
cunul ative list of deficiencies identified for the duration of the
project. Deficiencies to be listed include those fail ures,
Government oral observations and Notifications of Nonconpliance
The list shall be nmaintained at the project site. Copies of
updated listings shall be submtted to the Governnent at | east
every 30 days.

10 RESI DENT MANAGEMENT SYSTEM FORMS

Forms are generated by the RMS software.

11 NOTI FI CATI ON OF NONCOWVPLI ANCE

The Contracting Oficer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirenments. The Contractor shall take

i medi ate corrective action after receipt of such notice. Such notice,
when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting O ficer nay issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time |lost due to such stop orders shall be made
t he subject of claimfor extension of tine or for excess costs or damages
by the Contractor.

-- End of Section --
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SECTI ON 02220LL

DEMOLI TI ON
08/ 01
AVENDMENT 1

PART 1 GENERAL

1

1 REFERENCES

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

U S. ARW CORPS OF ENG NEERS (USACE)

R I I I I O R R I S I S I I S R I R I S R O S I R R S I S O

EM 385-1-1 (2003) U.S. Arny Corps of Engineers Safety
and Heal th Requi renments Manua

R I I R I I R I I I R R S I S I S R I R I I I R S I I R R I S O O O

.2 GENERAL REQUI REMENTS

The work includes demolition, salvage of identified items and material s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Governnent property daily, unless otherwi se directed, to avoid
accumul ation at the denplition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. 1In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denpolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possible (in accordance with Section 01572 CONSTRUCTI ON AND
DEMOLI TI ON WASTE MANAGEMENT, if applicable); salvaged itens and materials
shal | be di sposed of as specified.

.3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Wrk Plan; G RO

The procedures proposed for the acconplishnment of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nethods to provide necessary supports, l|latera
braci ng and shori ng when required, careful renoval and disposition
of materials specified to be sal vaged, protection of property
which is to remain undi sturbed, coordination with other work in
progress, and timely disconnection of utility services. The
procedures shall include a detail ed description of the nmethods and
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equi pment to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1

1.4 DUST CONTROL

The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ectionabl e conditions such as ice, flooding and pol | ution.

1.5 PROTECTI ON
1.5.1 Prot ecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take inmediate action to
protect all personnel working in and around the denolition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be |left standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor krmen remove debris or performother work in the i medi ate area

1.5.2 Protecti on of Structures

Fl oors, roofs, walls, columms, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternined to be in stable condition, shall renmain
standi ng wi t hout additional bracing, shoring, of |ateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no el ements deternined to be unstable are left
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as may be required as a result of any cutting,
renoval , or denolition work perforned under this contract.

1.5.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to determ ne the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to remain in place, to be reused, or to remanin the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as may be required as
a result of any cutting, renoval, or denolition work perforned under this
contract.

1.5.4 Protecti on Fromthe \Wat her

The interior of buildings to remain; salvageable materials and equi prent
shal |l be protected fromthe weather at all tines.

1.5.5 Protecti on of Trees

Trees within the project site which mght be damaged during denolition, and
which are indicated to be left in place, shall be protected by a 1.8 m
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hi gh fence. The fence shall be securely erected a minimumof 1.5 mfrom
the trunk of individual trees or follow the outer perinmeter of branches or
clunps of trees. Any tree designated to remain that is damaged during the
wor k under this contract shall be replaced in kind or as approved by the
Contracting O ficer.

.5.6 Envi ronnental Protection

The work shall conply with the requirenents of Section 01560 ENVI RONVENTAL
PROTECTI ON

.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

.7 USE OF EXPLOSI VES

Use of explosives will not be permtted.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.

1 EXI STI NG STRUCTURES

Exi sting structures, sidewal ks, curbs, gutters and street |ight bases shal
be renmoved as indicated.

.2 UTI LI TI ES

Existing utilities shall be renmoved as indicated. Wen utility lines are
encountered that are not indicated on the draw ngs, the Contracting O ficer
shall be notified prior to further work in that area.

.3 FI LLI NG

Hol es, open basenents and ot her hazardous openi ngs shall be fill ed.

.4 DI SPOSI TI ON OF MATERI AL

Title to naterial and equi pnent to be denolished, except Government sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The Governnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

4.1 Sal vageabl e Itens and Materia

Contractor shall salvage itens and material to the naxi mum extent possible.

.4.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall not be all owed.

.4.1.2 Itens Sal vaged for the Governnent

Salvaged itens to remain the property of the Governnent shall be renopved in
a manner to prevent danmage, and packed or crated to protect the itens from
damage while in storage or during shipnent. Itens damaged during renova
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or storage shall be repaired or replaced to match existing itens.
Contai ners shall be properly identified as to contents. Al salvaged itens
shall be taken to the DRMO on post.

3.4.1.3 NOT USED
3.4.1. 4 Hi storical ltemns

Hi storical itenms shall be renpbved in a manner to prevent damage. The
follow ng historical itens shall be delivered to the Governnent for

di sposition: Corner stones, contents of corner stones, and docunent boxes
wherever |ocated on the site.

3.4.2 Unsal vageabl e Materi a

Concrete, masonry, and other nonconbustible material, except concrete
permitted to remain in place, shall be disposed of in the Ft. Canpbel
landfill . Conbustible material shall be disposed of at the Ft. Canpbel
landfill. Coordinate use and availability at Landfill with PWBC

Envi ronnental Division through Contracting Officer. Due to handling
constraints, the landfill requires the material to be no larger than 600
mm by 900 nm and 450 nm t hi ck

3.5 CLEAN UP
Debris and rubbi sh shall be renoved from basement and simlar excavations.
Debris shall be renpbved and transported in a manner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and
di sposal shall apply.

3.6 NOT USED

3.7 PAVEMENTS

Exi sting pavenents designated for renoval shall be saw cut and renoved in
accordance with the details shown on the draw ngs.

-- End of Section --
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SECTI ON 02270
STONE PROTECTI ON
02/ 01
AMENDMENT 1

PART 1 GENERAL

1.1 SUMVARY
The work covered by this section consists of perforning all operations in
connection with the construction of stone protection (filter stone and
riprap), gravel road, and relief drain aggregate, as shown on the draw ngs
or as directed by the Contracting Oficer, in accordance with these
speci fications and applicabl e draw ngs.

1.2 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnittals

Sources; ; G ED
Source(s) from which the Contractor proposes to obtain the filter stone,
relief drain aggregate, gravel road surface coarse and riprap shall be
submtted to the Contracting Oficer.

1.3 NOT USED

PART 2 PRODUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON

3.1 S| TE PREPARATI ON
Al areas where riprap is required shall be cleared. |Inmediately prior to
placing the riprap, the prepared base shall be inspected by the Contracting

Oficer and no material shall be placed thereon until that area has been
approved.

3.2 Rl PRAP PROTECTI ON
3.2.1 CGener al
3.2.1.1 Appr oval

Al riprap for the protection work shall be durable stone as approved by
the Contracting Officer. Wthin 5 days after receipt of Notice to Proceed,

the Contractor shall identify to the Contracting O ficer the sources from
whi ch the Contractor proposes to obtain the protection stone for the work.
The Contracting Officer will indicate to the Contractor, within 15 days of
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recei pt of the identified sources, approval or disapproval of the proposed
sour ces.

3.2.1.2 Limts of Placement

Ri prap protection shall be placed within the limts shown on the plans or
as otherw se required by the Contracting Oficer

3.2.2 G adati on
Ri prap protection shall be reasonably well graded within the limts

i ndi cated bel ow and as stated in Section 616 of the Kentucky Departnent of
Transportation (KDOT) 1998 Standard Specifications:

C ass |1 Channel Lining

% Passi ng Screen Size
100 225 mm

< 20 125 mm

3.2.3 Quality

khkhkkhkhkhkhhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhdhhhdhhhkhdhkrdhrkhrk*x*

Ri prap protection nust neet the specifications for Class Il Channel Lining
characteristics as stated in Section 805 of the KDOT 2000 Standard
Specifications. Quality test data for the proposed sources shall be

furni shed. Test information shall be I ess than one year ol d.
khhkkkhhhkkhhhkhkhhhkkhhhkhkdhhkhhhhdhhhdhhhhhhdhdddhhdhdxddhxhdhdxddhxddhdxddxrdhkx*dx***x%x

3.2. 4 Pl acenment

Ri prap protection shall be placed in such a nanner as to produce a
reasonably well graded nass of rock with the m ninum practi cabl e percentage
of voids, and shall be constructed to the |lines and grades shown on the
drawi ngs or staked in the field. The stone fill nust be placed starting at
the toe of the slope. The fill shall be placed to full thickness and
progress up the slope. This shall be done to prevent destabilizing the
slope. Protection stone shall be placed to its full course thickness in
one operation. The larger stone shall be well distributed and the entire
mass of stones in their position shall be roughly graded to conformto the
gradation specified in paragraph: G adation hereinbefore. The finished
stone protection shall be free fromobjectional pockets of small stones and
clusters of larger stones. Placing sone of the designated size in |ayers
will not be permitted. The desired distribution of the various sizes of
stones throughout the nass shall be obtained by selective | oading of the
material at the quarry or other source; by controlled dunmpi ng of successive
| oads during the final placing; or by other nethods of placenent which wll
produce the specified results. Care shall be exercised when placing stone
adj acent to existing trees, by protecting themusing hand placenment unti
there is adequate cover for protection. Rearranging of individual stones

by mechani cal equi pment or by hand will be required to the extent necessary
to obtain a reasonably well graded distribution of stone sizes as specified
above. Tracked equiprment will not be pernmitted on the riprap surface. The

Contractor shall nmaintain the stone protection until accepted and any
mat eri al displaced by any cause shall be replaced to the |ines and grades
shown on the draw ngs.
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3.3 FI LTER MATERI AL, RELI EF DRAI N AGGREGATE AND GRAVEL ROAD SURFACE COARSE
3.3.1 CGener al
3.3.1.1 Appr oval

Al filter stone, relief drain aggregate and gravel road surface coarse
shal | be durable stone as approved by the Contracting Oficer. Wthin 5

days after receipt of Notice to Proceed, the Contractor shall identify to
the Contracting Oficer the sources fromwhich the Contractor proposes to
obtain the material for the work. The Contracting Oficer will indicate to

the Contractor, within 15 days of receipt of the identified sources,
approval or disapproval of the proposed sources.

3.3.1.2 Limts of Placement

Filter stone, relief drain aggregate and gravel road surface coarse shall
be placed within the Iimts shown on the plans or as otherw se required by
the Contracting O ficer.

3.3.2 Gradati on

khkhkkhkhkhkhhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhdhhhdhhhkhdhkrdhrkhrk*x*

The gradation of the filter stone (KY #3, #4 or #357), relief drain
aggregate (KY #3's) and gravel road surface coarse (DGA's and 57's) shall
be in accordance with Section 805 the 2000 KDOT Standard Specifications.

KY #3

% Passi ng Screen Size
100 2.51in

35-70 1.5 1in

0-15 lin

M ni mum Thi ckness 6 inches
KY #357

% Passi ng Screen Size
100 2.51in

35-70 lin

10- 30 0.5 in

M ni mum Thi ckness 6 inches
KY #4

% Passi ng Screen Size
100 2in

20- 55 lin

0-15 0.75 in

M ni mum Thi ckness 6 inches
KY DGA

% Passi ng Screen Size
100 lin

50- 80 3/8 in

8- 30 No. 40

M ni mum Thi ckness 6 inches
KY #57

% Passi ng Screen Size
100 11/2in

25- 60 1/2 in
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0-10 No. 4
M ni mum Thi ckness 2 i nches

khkhkkhkhkhkhhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhhhhhdhhhdhhhkhdhkrdhkrkkhkrkx*

3.

3.3 Pl acement

Filter stone, relief drain aggregate and gravel road surface coarse shal

be spread uniformy on the prepared base, in a satisfactory nmanner, to the
sl ope lines and grades indicated on the drawi ngs. Placing of material by
nmet hods which will tend to segregate particle sizes within the filter |ayer
will not be permitted. Tracked equipnent will not be permitted on the
riprap surface. Any danage to the surface of the base during placing of
the filter material shall be repaired before proceeding with the work.
Conpaction of the filter layer will not be required, but it shall be
finished to present a reasonably even surface free from nmounds or w ndrows.

-- End of Section --
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SECTI ON 07412A

STANDI NG SEAM METAL ROOFI NG

10/ 01

AMVENDMENT 1

The publications listed below forma part of this specification to the

ext ent

r ef erenced.

desi gnation only.

The publications are referred to in the text by basic

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

ASTM A 463/ A 463M

ASTM A

ASTM A

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

653/ A 653M

792/ A 792M

518

1289

522

523

610

714

968

1308

1654

2244

(2000) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

(2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

(1999) Steel Sheet, 55% Al um num Zi nc
Al |l oy- Coated by the Hot-Di p Process

(1998) Steady-State Heat Flux Measurenents
and Thernmal Transm ssion Properties by
Means of the Heat Flow Meter Apparatus

(1998) Faced Rigid Cellular
Pol yi socyanurate Thermal I|nsul ati on Board

(1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

(1989; R 1999) Specul ar d oss

(1995) Eval uating Degree of Rusting on
Pai nted Steel Surfaces

(1987; R 1994el) Eval uati ng Degree of
Blistering of Paints

(1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

(1987; R 1998) Effect of Househol d
Chemicals on Cear and Pigmented O ganic
Fi ni shes

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

(1995) Cal cul ation of Col or Differences
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fromlnstrunentally Measured Col or
Coor di nat es

ASTM D 2247 (1999) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

ASTM D 2794 (1993; R 1999el) Resistance of Organic
Coatings to the Effects of Rapid
Def or mati on (1 npact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal king of
Exterior Paint Filns

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultural
Appl i cations

ASTM D 5894 (1996) Standard Practice for Cyclic Salt
Fog/ UV Exposure of Painted Metal,
(Alternating Exposures in a Fog/Dry
Cabi net and a UV/ Condensati on Cabi net)

ASTM E 84 (2000a) Surface Burning Characteristics of
Buil ding Materials

ASTM G 154 (2000ael ) Standard Practice for Qperating
Fl uorescent Light Apparatus for W
Exposure of Nonnetallic Materials

UNDERWRI TERS LABORATORI ES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift
Resi st ance of Roof Assenblies

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Metal Roofing; G RO
a. Drawi ngs consisting of catalog cuts, flashing details,
erection drawi ngs, shop coating and finishing specifications, and
other data as necessary to clearly describe materials, sizes,
| ayouts, construction details, fasteners, and erection. Draw ngs
shal | be provided by the netal roofing manufacturer.

b. Drawi ngs showing the UL 580, Cass 90 tested roof system
assenbl y.

SD- 04 Sanpl es
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Accessories; G RO

One sampl e of each type of flashing, trim fascia, closure, cap
and simlar itenms. Size shall be sufficient to show construction
and configuration.

Roof Panels; G RO

One piece of each type and finish to be used, 225 mm I|ong, full
wi dt h.

Fasteners; G RO

Two sanpl es of each type to be used with statenent regarding
i ntended use. If so requested, random sanples of screws, bolts,
nuts, and washers as delivered to the jobsite shall be taken in
the presence of the Contracting Oficer and provided to the
Contracting O ficer for testing to establish conpliance with
speci fied requirenents.

Gaskets and Insul ati ng Conpounds; G RO
Two sanpl es of each type to be used and descriptive data.
Seal ant; G RO
One sanmple, approximately 0.5 kg, and descriptive data.
SD-07 Certificates

Roof Panels; G RO
Installation; G RO
Accessories; G RO

Certificates attesting that the panels and accessories conform
to the specified requirenents. Certificate for the roof assenbly
shall certify that the assenbly conplies with the material and
fabrication requirenents specified and is suitable for the
installation at the indicated design slope. Certified | aboratory
test reports showi ng that the sheets to be furnished are produced
under a continuing quality control program and that at |east 3
representative sanples of simlar naterial to that which will be
provided on this project have been previously tested and have net
the quality standards specified for factory col or finish.

Insulation; G RO
Certificate attesting that the polyisocyanurate insulation
furni shed for the project contains recovered material, and show ng
an estinated percent of such recovered naterial.
Installer; G RO
Certification of installer.
Warranties; G RO
At the conmpletion of the project, signed copies of the 5-year

Warranty for Standi ng Seam Metal Roofing System a sanple copy of
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1

which is attached to this section, and the 20-year Manufacturer's
Mat eri al and Weat herti ghtness Warranties shall be given to the
Contracting O ficer.

3 GENERAL REQUI REMENTS

The Contractor shall furnish a commercially avail abl e roofing system which
satisfies the specified design and additional requirenents contained
herein. The roofing system shall be provided by the Contractor as a
conplete system as tested and approved in accordance with UL 580. Roof
panel s, conponents, transitions, accessories, and assenblies shall be
supplied by the sane roofing system nmanufacturer

. 3.1 St andi ng Seam Metal Roof System

The Standi ng Seam Metal Roof System covered under this specification shal
include the entire roofing system the netal roof panels, fasteners,
connectors, roof securenment conponents, and assenblies tested and approved
in accordance with UL 580. In addition, the system shall consist of pane
finishes, slip sheet, insulation, vapor retarder, all accessori es,
conponents, and trimand all connections with roof panels. This includes
roof penetration itens such as vents, curbs, skylights; interior or
exterior gutters and downspouts, eaves, ridge, hip, valley, rake, gable,
wal |, or other roof systemflashings installed and any other conponents
specified within this contract to provide a weathertight roof system and
itens specified in other sections of the specifications that are part of
t he system

.3.2 Manuf act ur er

The standi ng seam netal roofing systemshall be the product of a

manuf acturer who has been in the practice of manufacturing netal roofs for
a period of not less than 3 years and has been involved in at |east five
projects simlar in size and conplexity to this project.

.3.3 Installer

The installer shall be certified by the netal roof manufacturer to have
experience in installing at |east three projects that are of conparable
size, scope and conplexity as this project for the particul ar roof system
furnished. The installer may be either enployed by the nmanufacturer or be
an i ndependent installer.

.4 DESI GN LOADS

St andi ng seam Metal Roof System assenblies shall be tested as defined in UL
580 and shall be capable of resisting the wind uplift pressures shown on
the contract drawi ngs or, as a mininum shall be approved to resist w nd
uplift pressures of UL 580, C ass 90

.5 PERFORMANCE REQUI REMENTS

The netal roofing systemsupplied shall conformto the roof slope, the
underl ayment, and uplift pressures shown on the contract draw ngs. Roof
panel s shall be free to nove in response to the expansion and contraction
forces resulting from 94 degree C tenperature range. The Contractor shal
furnish a comrercially avail abl e roofing systemwhich satisfies all the
speci fied requirenents.
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1.6 DELI VERY 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
weat her tight coverings and kept dry. WMaterial shall not be covered wth
pl astic where such covering will allow sweating and condensation. Plastic
may be used as tenting with air circulation allowed. Storage conditions
shal | provide good air circulation and protection from surface staining.

1.7 WARRANTI ES

The standi ng seam Metal Roofing Systemshall be warranted as outlined
bel ow. Any energency tenporary repairs conducted by the owner shall not
negate the warranties.

1.7.1 Contractor's Wat herti ght ness Warranty

The standi ng seam Metal Roofing Systemshall be warranted by the Contractor
on a no penal sumbasis for a period of five years against material and

wor kmanshi p deficiencies; systemdeteriorati on caused by exposure to the

el ements and/or inadequate resistance to specified service design |oads,
wat er | eaks, and wind uplift damage. The roofing covered under this

warranty shall include the entire roofing system including but not limted
to, the roof panels, fasteners, connectors, roof securenent conponents, and
assenblies tested and approved in accordance with UL 580. In addition, the

system shal |l consist of panel finishes, slip sheet, insulation, vapor
retarder, all accessories, components, and trimand all connections wth
roof panels. This includes roof penetration items such as vents, curbs,
skylights; interior or exterior gutters and downspouts; eaves, ridge, hip
val | ey, rake, gable, wall, or other roof system flashings installed and any
ot her conponents specified within this contract to provide a weatherti ght
roof systenm and itens specified in other sections of the specifications
that are part of the roof system All material and workmanship
deficiencies, systemdeteriorati on caused by exposure to the el enents

and/ or inadequate resistance to service design | oads, water |eaks and w nd
uplift damage shall be repaired as approved by the Contracting Oficer

See the attached Contractor's required warranty for issue resolution of
warrant abl e defects. This warranty shall warrant and cover the entire cost
of repair or replacenent, including all material, |abor, and related

mar kups. The Contractor shall supplement this warranty with witten
warranties fromthe installer and system manufacturer, which shall be
submtted along with Contractor's warranty; however, the Contractor shal
be ultimately responsible for this warranty. The Contractor's witten
warranty shall be as outlined in attached WARRANTY FOR STANDI NG SEAM METAL
ROOF SYSTEM and shall start upon final acceptance of the facility. It is
required that the Contractor provide a separate bond in an anmnpunt equal to
the installed total roofing systemcost in favor of the owner (Governnent)
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 Manuf acturer's Material Warranties
The Contractor shall furnish, in witing, the foll ow ng nanufacturer's
material warranties which cover all standing seam Metal Roofing System
conponents such as roof panels, flashing, accessories, and trim fabricated
fromcoil naterial

a. A manufacturer's 20 year material warranty warranting that the
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al um num zinc-coated steel, alumnumzinc alloy coated steel or

al um num coat ed steel as specified herein will not rupture, fai

structurally, or perforate under normal atnospheric conditions at the site.
Liability under this warranty shall be Iimted exclusively to the cost of

either repairing or replacing nonconform ng, ruptured, perforated, or

structurally failed coil materi al

b. A manufacturer's 20 year exterior material finish warranty
warranting that the factory col or finish, under normal atnmospheric
conditions at the site, will not crack, peel, or delamnate; chalk in
excess of a nunerical rating of 8 when nmeasured in accordance with ASTM D
4214; or fade or change colors in excess of 5 NBS units as neasured in
accordance with ASTM D 2244. Liability under this warranty i s exclusively
limted to refinishing or replacing the defective coated coil nateri al

c. A roofing system manufacturer's 20 year system weat herti ght ness
warranty.

1.8 COORDI NATI ON MEETI NG

A coordi nation nmeeting shall be held within 45 days after contract award
for mutual understanding of the netal roofing system contract requirenents.
This nmeeting shall take place at the building site and shall include
representatives fromthe Contractor, the roofing system manufacturer, the
roofing supplier, the erector, the designer, and the Contracting Oficer
Al items required by paragraph SUBM TTALS shall be discussed, including
appl i cabl e standard nmanufacturer shop drawi ngs, and the approval process.
The Contractor shall coordinate time and arrangenents for the neeting.

PART 2 PRODUCTS

2.1 ROCF PANELS

khkhkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhdhhhdhhhdhhhdhhhddhkrdhrkhkrk*x*

Panel s 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
sl ope for slope lengths that do not exceed 9 m Sheets longer than 9 m
may be furnished if approved by the Contracting Officer. Wdth of sheets
shal I provide nom nal ninimum 300 mm of coverage in place. Design

provi sions shall be made for thermal expansion and contraction consi stent
with the type of systemto be used. All sheets shall be either square-cut
or miter-cut. The ridge cap shall be installed as recommended by the netal
roofi ng manufacturer. The roof systemshall be a vertical rib nmetal roof
panel. |If the roof systemis seaned with a 90 degree seam the rib shal
be 65 mMm high. |If the roof systemis seamed with a 190 degree seam the
rib shall be 40 nm hi gh.

khkkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhdhhhdhhhdhhhkhdhkrrhrkhrkx*

2.1.1 St eel Panel s

khkhkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhhdhhhdhhhkhhhkhdhkrdhrkkhkrk*x*x

Zinc-coated steel conform ng to ASTM A 653/ A 653M al um num zi nc all oy
coated steel conformng to ASTM A 792/ A 792M AZ 50 coating; or

al um num coat ed steel conforning to ASTM A 463/ A 463M Type 2, coating
designation T2 65. Panels shall be within 95 percent of the nomi na

t hi ckness.

khkkkhkhkhkhkhhhkhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhdhhhdhhhdhhhddhkrrhrkhrkx*
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2.

2  ACCESSORI ES

Accessories shall be conpatible with the roofing furnished. Flashing,

trim netal closure strips, caps, and simlar nmetal accessories shall be
not less than the m ni mumthi cknesses specified for roof panels. Critica

| ocations such as valleys shall receive underlying flashing that acts as
secondary protection. Exposed netal accessories shall be finished to match
t he panels furnished. Mol ded closure strips shall be bitum nous-saturated
fiber, closed-cell or solid-cell synthetic rubber or neoprene, or polyvinyl
chloride prenolded to match configuration of the panels and shall not
absorb or retain water.

2.1 Gutters and Downspouts

GQutters and downspouts shall be fabricated of zinc coated steel or alum num
zinc alloy coated steel and shall have a size and shape as indicated. al
accessories for the conplete installation shall be furni shed. Accessories
shal | include gutter brackets, downspout el bows, straps and fasteners.

. 2.2 Snow Guar ds

Snow guards shall be provided to prevent the sudden noverment of snow and
ice. (Quards shall be made of metal finished to match roofing panels and
shal |l be clanmped to the standi ng seans of the roof.

.3 FASTENERS

Fasteners for roof panels shall be zinc-coated steel, type and size as
recormended by the manufacturer to neet the performance requirenents.
Fasteners for accessories shall be the nanufacturer's standard. Exposed
roof fasteners shall be gasketed or have gasketed washers on the exterior
side of the roofing to waterproof the fastener penetration. Wsher

material shall be conpatible with the panels; and gasketed portion of
fasteners or washers shall be neoprene or other equally durable elastoneric
mat eri al approximately 3 mm thick

. 3.1 Conceal ed Anchor dips

Conceal ed anchor clips shall have factory punched or drilled holes for
attachment. There shall be a mninumof two fasteners per clip. dips shal
be made to acconmmodate the total thermal novenent required.

.4 FACTORY COLOR FI NI SH

Panel s 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 in
Section 09915 COLOR SCHEDULE. The exterior coating shall be a nom na

0.025 mm thickness consisting of a topcoat of not less than 0.018 nm dry
filmthi ckness and the paint manufacturer's reconmended prinmer of not |ess
than 0.005 mm thickness. The exterior color finish shall neet the test
requi renents specified bel ow.

4.1 Cyclic Salt Fog/ UV Test

A sanpl e of the sheets shall withstand a cyclic corrosion test for a

m ni mum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Immediately upon renmoval of the panel fromthe
test, the coating shall receive a rating of not [ess than 10, no
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blistering, as determ ned by ASTM D 714; 10, no rusting, as deternined by
ASTM D 610; and a rating of 6, over 2.0 to 3.0 nm failure at scribe, as
det erm ned by ASTM D 1654.

2.4.2 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 3 nm
di ameter nmandrel, the coating filmshall show no evidence of fracturing to
t he naked eye.

2.4.3 Accel er at ed Weat heri ng, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in accordance with ASTM G 154, test
condition UVA-340 | anp, 8h WV at 60 degree C foll owed by 4h CON at 45
degrees C for 2000 total hours. The coating shall w thstand the weathering
test without cracking, peeling, blistering, |oss of adhesion of the
protective coating, or corrosion of the base nmetal. Protective coating

wi th an adhesion rating of |ess than 4B when tested in accordance with ASTM
D 3359, Test Method B, shall be considered as an area indicating | oss of
adhesi on. Followi ng the accel erated weathering test, the coating shal

have a chalk rating not |l ess than No. 8 in accordance with ASTM D 4214 test
procedures, and the col or change shall not exceed 5 CIE or Hunter Lab col or
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 |ess
than No. 6 and the color difference shall be not greater than 7 units.

2.4. 4 Hum dity Test
VWhen subjected to a hum dity 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 | mpact Resi stance
Fact ory- pai nted sheet shall wi thstand direct and reverse inmpact in
accordance with ASTM D 2794 13 mm di aneter hem spherical head indenter,
equal to 6.7 tines the nmetal thickness in mm expressed in N-neters, wth
no cracki ng.

2.4.6 Abr asi on Resi stance Test
When subjected to the falling sand test in accordance with ASTM D 968,
Met hod A, the coating systemshall withstand a ninimumof 50 liters of sand
bef ore the appearance of the base netal. The term "appearance of base
nmetal" refers to the netallic coating on steel or the al um num base netal

2.4.7 Specul ar d oss

Fi ni shed roof surfaces shall have a specul ar gl oss value of 30 plus or
m nusat 60 degrees when neasured in accordance with ASTM D 523.

2.4.8 Pol | uti on Resi stance
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.
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2.

2.

5 NOT USED
6 I NSULATI ON

Thermal resistance of insulation shall be not |ess than the R-val ues shown
on the contract drawi ngs. R-values shall be deternined at a nmean
tenperature of 24 degrees C in accordance with ASTM C 518. Insul ation
shall be a standard product with the insulation nanufacturer, factory
marked or identified with insulation manufacturer's nane or trademark and
R-value. Identification shall be on individual pieces or individua
packages. Insulation , including facings, shall have a flame spread not in
excess of 75 and a snoke devel oped rating not in excess of 150 when tested
in accordance with ASTME 84. The stated R-value of the insulation shal

be certified by an i ndependent Regi stered Professional Engineer if tests
are conducted in the insulation manufacturer's |aboratory.

.6.1 Ri gid Board Insul ation for Use Above a Roof Deck

.6.1.1 Pol yi socyanur at e

Pol yi socyanurate insulation shall conformto ASTM C 1289, Type |, Cass 2
(having a m nimumrecovered material content of 9 percent by wei ght of core
material in the polyisocyanurate portion).

T I NSULATI ON RETAI NERS

Insul ation retainers shall be type, size, and design necessary to
adequately hold the insulation and to provide a neat appearance. Metallic
retai ning nenbers shall be nonferrous or have a nonferrous coating.
Nonmetal i c retai ning nmenbers, including adhesives used in conjunction with
mechani cal retainers or at insulation seans, shall have a fire resistance
classification not less than that permitted for the insulation

. 8 SEALANT

Seal ant shall be an elastoneric type containing no oil or asphalt. Exposed
seal ant shall be clear and shall cure to a rubberlike consistency. Seal ant
placed in the roof panel standing seamribs shall be provided in accordance
with the manufacturer's recomrendati ons.

.9 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconpatible materials. Insulating conmpounds
shal I be nonrunning after drying.

.10 VAPOR RETARDER
.10.1 NOT USED

.10.2 Vapor Retarders Separate from I nsul ation

Vapor retarder material shall be polyethyl ene sheeting confornming 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 polyethyl ene sheet shall be used. A fully
conpati bl e pol yethyl ene tape which has equal or better water vapor contro
characteristics than the vapor retarder material shall be provided. A
cloth industrial duct tape in a utility grade shall al so be provided to use
as needed to protect the vapor retarder from puncturing.
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2.10.3 Slip Sheet for Use Wth Vapor Retarder

Slip sheet for use with vapor retarder shall be a 0.24 kg per square neter
rosin-sized, unsaturated building paper. Provide a slip sheet over the
vapor retarder when it is located on top of the rigid insulation

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissimlar nmaterials which are not conpatible
when contacting each other shall be insulated by nmeans of gaskets or

i nsul ati ng conpounds. Inproper or mislocated drill holes shall be plugged
with an oversize screw fastener and gasketed washer; however, sheets wth
an excess of such holes or with such holes in critical |ocations shall not
be used. Exposed surfaces and edges shall be kept clean and free from
seal ant, netal cuttings, hazardous burrs, and other foreign material

St ai ned, discol ored, or danmaged sheets shall be renmoved fromthe site

3.1.1 Roof i ng

Roof panels shall be installed with the standing seans in the direction of
the roof slope. Side and end |ap 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 and shall be permitted only at rakes, eaves, panel splices and
where required for the attachnent of flashings, gutter and simliar
accessories. Side laps and end | aps of roof panels and joints at
accessories shall be sealed. Fasteners shall be driven normal to the
surface. Method of applying joint sealant shall conformto the

manuf acturer's recommendati on to achieve a conpl ete weat herti ght
installation. Accessories shall be fastened into substrate, except as

ot herwi se approved. Cosure strips shall be provided as indicated and
where necessary to provi de weathertight construction

3.1.2 Conceal ed Anchor dips

Roof panels shall be fastened to the roof deck with conceal ed fastening
clips. dips shall be attached to the netal deck with bolts or screws. The
maxi mum di stance between clips and the spacing and type of clip shal
conformwith UL 580 Class |-90 performance requirenents for the specific
systemto be installed on the project. In no case shall the distance

bet ween fasteners exceed 1500mm on center

3.1.3 Under | aynent

Underl aynment shall be installed at all eaves and valleys. The underl aynent
shal | extend up the eave and both sides of the valley 1200nm It shall be
installed directly over the insulation. If a roof panel rests directly on

t he underlayments, a slip sheet shall be installed as a top |ayer, beneath
the netal roofing panels, to prevent adhesion. All underlaynments shall be
installed so that successive strips overlap the next lower strip in shingle
fashion. Underlaynents shall be installed in accordance with the
manufacturer's witten instructions. The underlaynments shall ensure that
any water that penetrates below the netal roofing panels will drain outside
of the buil ding envel ope.
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3.2 | NSULATI ON | NSTALLATI ON

Insulation shall be installed as indicated and i n accordance with
manufacturer's instructions. Insulation shall be continuous over entire
roof surface. \Were expansion joints, term nations, and other connections
are nade, the cavity shall be filled with batt insulation and vapor
retarder providing equivalent R Value and permrating as renaining

i nsul ati on.

3.2.1 Board Insulation in Warm Cl i nat es

R I I I I I I R I I O R I S I S I I R I R I I I R S S I R R R I S O O

Rigid insulation shall be laid in close contact. Ofset joints in the
second |l ayer fromjoints in the first layer. Rigid insulation shall be
attached to the netal roof deck with bearing plates and fasteners, as
recormended by the insulation manufacturer, so that the insulation joints
are held tight against each other, with no less than 1 fastener and bearing
pl ate per 0.37 square nmeter of insulation. Layout and joint pattern of

i nsul ation and fasteners shall be indicated on the shop draw ngs.

I nsul ation boards that have been exposed to water shall not be allowed and
shall be renoved from jobsite i mediately.

khkkkhkhkhkhhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhdhhhdhhhkhhhkhdhkrdhrkhkrkkx*

3.3 PROTECTI ON OF VAPOR RETARDER FROM ROOF DECK

A cloth industrial duct tape shall be adhered over all the seans of netal
roof decking, at any penetration edges, and at all surface areas exhibiting
sharp burrs or simlar protrusions. For other types of roof decking, cloth
i ndustrial duct tape shall be adhered over all irregularities which could
potentially puncture pol yethyl ene nenbrane.

3.4  VAPOR RETARDER | NSTALLATI ON
3.4.1 NOT USED
3.4.2 Pol yet hyl ene Vapor Retarder

The pol yet hyl ene vapor retarder nenbrane shall be installed over the entire
surface. A fully compatible polyethyl ene tape shall be used to seal the
edges of the sheets to provide a vapor tight menbrane. Sheet edges shal

be | apped not |ess than 150 mm Sufficient material shall be provided to
avoi d inducing stresses in the sheets due to stretching or binding. Al
tears or punctures that are visible in the finished surface at any tine
during the construction process shall be seal ed with polyethyl ene tape.

3.5 NOT USED
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R I I R I I O I I O R R I S I S I S R I R I I I R S S I S R I S O

CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROOF SYSTEM

FACI LI TY DESCRI PTI ON

BU LDl NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OANER

ONNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

R I I I I I R R S I S I S R I I R I I R S S S R S I S O S
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R I I R I I O I I O R R I S I S I S R I R I I I R S S I S R I S O

CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON- STRUCTURAL METAL ROOF SYSTEM
(conti nued)

THE NON- STRUCTURAL METAL ROOF SYSTEM | NSTALLED ON THE ABOVE NAMED BUI LDI NG | S
WARRANTED BY FOR A PERI CD OF FI VE (5) YEARS
AGAI NST WORKMANSHI P AND MATERI AL DEFI Cl ENCES, W ND DAMAGE, STRUCTURAL

FAI LURE, AND LEAKAGE. THE NON- STRUCTURAL METAL ROCFI NG SYSTEM COVERED UNDER
THI'S WARRANTY SHALL | NCLUDE, BUT SHALL NOT BE LIMTED TO THE FOLLOW NG THE
ENTI RE ROCFI NG SYSTEM MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL MEMBERS,
METAL ROOF PANELS, FASTENERS, CONNECTORS, ROOF SECUREMENT COVPONENTS, AND
ASSEMBLI| ES TESTED AND APPROVED | N ACCORDANCE W TH UL 580. | N ADDITI ON, THE
SYSTEM PANEL FI NI SHES, SLIP SHEET, | NSULATI ON, VAPOR RETARDER, ALL

ACCESSORI ES, COVPONENTS, AND TRI M AND ALL CONNECTI ONS ARE | NCLUDED. THI' S

| NCLUDES ROCF PENETRATI ON | TEM5 SUCH AS VENTS, CURBS, SKYLI GHTS; | NTERI OR OR
EXTERI OR GUTTERS AND DOWNSPQUTS; EAVES, RIDGE, H P, VALLEY, RAKE, GABLE,

WALL, OR OTHER ROOF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COVPONENTS

SPECI FIED WTHI N THI' S CONTRACT TO PROVI DE A WEATHERTI GHT ROOF SYSTEM AND

| TEMS SPECI FI ED I N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE
NON- STRUCTURAL METAL ROCFI NG SYSTEM

ALL MATERI AL DEFI CI ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE, AND LEAKAGE
ASSOCI ATED W TH THE NON- STRUCTURAL METAL ROOF SYSTEM COVERED UNDER THI S
WARRANTY SHALL BE REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER.  THI' S
WARRANTY SHALL COVER THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL
VATERI AL, LABOR, AND RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY
COMVENCED ON THE DATE OF FI NAL ACCEPTANCE ON AND
WLL REMAIN | N EFFECT FOR STATED DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED (BY COVPANY PRESI DENT)

(Company Presi dent) (Dat e)

R I I R I I I R I I O R I S I S I I S R I R I I I R S S I R R S O
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON- STRUCTURAL METAL ROCFI NG SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER ANDY OR | NSTALLER OF THE NON- STRUCTURAL METAL ROCFI NG SYSTEM
VWHI CH SHALL BE SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWEVER, THE
CONTRACTOR W LL BE ULTI MATELY RESPONSI BLE FOR THI S WARRANTY AS QUTLI NED I N
THE SPECI FI CATI ONS AND AS | NDI CATED I N THI S WARRANTY EXAMPLE.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNING FIRE, EXPLOSI ONS, SUSTAI NED
W ND FORCES | N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2. ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNMENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALI SM ClVIL DI SOBEDI ENCE, WAR, OR DAVMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAMAGE BY STRUCTURAL FAI LURE, SETTLEMENT, MOVEMENT, DI STORTION, WARPACE,
OR DI SPLACEMENT OF THE BUI LDI NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG

4. CORROSI ON CAUSED BY EXPOSURE TO CORROSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE OR QUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE NON- STRUCTURAL METAL ROOF DUE TO ACTI ONS BY
THE OMNER TO | NHI BI T FREE DRAI NAGE OF WATER FROM THE RCOF AND GUTTERS AND
DOWNSPOUTS OR ALLOW PONDI NG WATER TO COLLECT ON THE ROCF SURFACE.
CONTRACTOR S DESI GN SHALL | NSURE FREE DRAI NAGE FROM THE ROOF AND NOT ALLOW
PONDI NG WATER.

6. TH S WARRANTY APPLIES TO THE NON- STRUCTURAL METAL ROOFI NG SYSTEM I T
DCES NOT | NCLUDE ANY CONSEQUENTI AL DAMAGE TO THE BUI LDI NG | NTERI CR OR
CONTENTS WHI CH | S COVERED BY THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED I N
THI' S CONTRACT.

7. TH'S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR; AND THI S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES.

* %

khkhkkhkhkhhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhhhhhdhhhdhdhddhkrdhrkhrk*x*
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON- STRUCTURAL METAL ROOF SYSTEM
(conti nued)

** REPORTS OF LEAKS AND ROOF SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N
48 HOURS OF RECEI PT OF NOTI CE, BY TELEPHONE CR I N WRI TI NG FROM ElI THER THE
OMER OR CONTRACTI NG OFFI CER.  EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MVEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAI R OR REPLACE THI S ROOF SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERMANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W TH N 30 DAYS AFTER RECEI PT OF NOTI CE, AND COVPLETED W THI N A REASONABLE
TIME FRAME. | F THE CONTRACTOR FAI LS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVI SI ONS, AS STATED | N THE CONTRACT AND AS CONTAI NED HEREI N, THE

CONTRACTI NG OFFI CER MAY HAVE THE NON- STRUCTURAL METAL ROOF SYSTEM REPAI RED OR
REPLACED BY OTHERS AND CHARGE THE COST TO THE CONTRACTCR.

IN THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A WARRANTABLE DEFECT,
THE CONTRACTCOR MAY CHALLENGE THE OANER S DEMAND FOR REPAI RS AND/ CR
REPLACEMENT DI RECTED BY THE OWNER OR CONTRACTI NG OFFI CER EI THER BY REQUESTI NG
A CONTRACTI NG OFFI CER' S DECI SI ON UNDER THE CONTRACT DI SPUTES ACT, OR BY
REQUESTI NG THAT AN ARBI TRATOR RESOLVE THE | SSUE. THE REQUEST FOR AN

ARBI TRATOR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF THE DI SPUTED
DEFECTS. UPON BEI NG | NVOKED, THE PARTIES SHALL, W TH N TEN (10) DAYS,

JO NTLY REQUEST A LI ST OF FIVE (5) ARBI TRATORS FROM THE FEDERAL MEDI ATI ON AND
CONCI LI ATI ON SERVI CE. THE PARTI ES SHALL CONFER W THI N TEN (10) DAYS AFTER
RECEI PT OF THE LI ST TO SEEK AGREEMENT ON AN ARBI TRATOR. | F THE PARTI ES
CANNOT AGREE ON AN ARBI TRATOR, THE CONTRACTI NG OFFI CER AND THE PRESI DENT COF
THE CONTRACTOR S COVMPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAVE REMAINS. THE REMAI NI NG PERSON SHALL BE THE DULY SELECTED
ARBI TRATOR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPORTER, COURTROOM OR SI TE SELECTED, ETC., SHALL BE BCRNE
EQUALLY BETWEEN THE PARTI ES. ElI THER PARTY DESI RING A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARING WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRITTEN ARBI TRATOR' S DECI SI ON W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG THE DECI SION OF THE ARBI TRATOR
WLL NOT BE BINDING HOWEVER, | T WLL BE ADM SSI BLE | N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAVED COPY OF TH S WARRANTY SHALL BE POSTED | N THE MECHANI CAL ROOM OR
OTHER APPROVED LCOCATI ON DURI NG THE ENTI RE WARRANTY PERI CD.

khkkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhdhhhdhhhdhhhkhdhkrrhrkhrkx*

-- End of Section --
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SECTI ON 07551R

SBS- MODI FI ED BI TUVEN SHEET ROCFI NG
03/ 02
AVENDMENT 1

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825c (1998) Approval Guide Building Materials
UNDERWRI TERS LABORATORI ES (UL)
UL Bld Mat Dir (1998) Building Materials Directory

UL 790 (1997) Tests for Fire Resistance of Roof
Covering Materials

.2 SYSTEM DESCRI PTI ON

The nodified bitunmen roofing systemshall consist of a manufacturer's
standard, prefabricated, reinforced polyner-nodified bitumen nenbrane, with
base sheet, and insulation as specified and indicated. The nmanufacturer
shal |l have a mnimum of 5 years experience in manufacturing of the proposed
nodi fi ed bitunmen sheet roofing for simlar applications.

.3 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Accept abl e Manufacturer Products; G RO

Manuf acturers products listed in this specification are referenced
to establish a standard of quality. Wen the specific product
listed is subnitted by the Contractor, that submittal will be
consi dered For Information Only. Wen an equal to that naned in
this specification is subnmitted, it shall be for Governnent
Approval (Q. The foll owi ng nanufacturer products are
specifically mentioned in this specification:

Johns Manville Roofing System G oup
717 17th Street
Denver, CO. 80202

SECTI ON 07551R Page 1
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800- 654- 3103

Si pl ast
Suite 1600N

222 West Los Colinas Bl vd.
Irving, Texas 75039
972-869-0070

Modi fi ed Bitunen Roof Manuf. Product submitted as an "or equal"
G RO

SD- 07 Certificates
Qualifications; G RO
Evi dence that the manufacturer has a mninumof 5 years experience
manuf acturing nodi fied bitumen roofing. The roofing system
applicator shall be approved by the nodified bitumen roofing
manuf acturer, and shall have a minimum of 5 years experience as an

approved applicator. A list of installations using the sane
products and applicator as proposed shall be included.

Materials; G RO
Certificates of conpliance for felts, bitunmens, and nenbrane sheet.
SD- 08 Manufacturer's Instructions
Materials and Installation; G RO
Manuf acturer's instructions, including nenbrane description and
performance data, detailed procedure for installation, and safety
precautions, prior to the start of roofing work.
SD- 09 Sanpl es
Sanpl es of the followi ng: 300 mmx 300 mm square sanples of each
color nodified, bitum nous, nineral-surface cap sheets to be
exposed as finished roof surfaces.
SD- 13 Records
Bills of Lading; G RO
Bills of lading shall indicate the flash point and equivi scous
tenmperature (EVT) and this information shall be shown on |abels
for each unit (or plug) of asphalt.
1.4 STORAGE OF MATERI ALS
Felts and roofing sheets shall be kept dry before, during, and after
delivery to the site. Felts and roofing sheets shall be stored on end one
I evel high, in an enclosed building or trailer and on platforms, off the
deck or floor. Felts and sheets shall be nmaintained at a tenperature above
10 degrees C for 24 hours i medi ately before |aying.
1.5 COORDI NATI ON REQUI REMENTS

The work shall be coordinated with other trades to ensure that components
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1

are avail able when they are to be secured or stripped into the roofing
system

.5.1 I nsul ation Application

Application of roofing shall inmediately follow application of insulation
as a conti nuous operation.

.5.2 Fl ashi ng

Modi fi ed bitunm nous sheet shall be used for flashings where the roof deck
abuts angl es, vertical surfaces, edge netal, and penetrations, unless

ot herwi se specified or indicated. Flashing shall be installed as the work
progresses.

.5.3 Sheet Met al wor k

Sheet netal work specified in Section 07600 SHEET METALWORK, GENERAL shal
be coordinated with roofing operations.

.6 ENVI RONVENTAL CONDI TI ONS

Air tenperature shall be above 4 degrees C and there shall be no visible
ice, frost, or noisture on the roof deck at the tinme roofing is installed.

1. Precipitation: Do not apply roofing materials during
precipitation or in the event there is a probability of precipitation
during application. Take adequate precautions to ensure that
materials, applied roofing, and building interiors are protected from
possi bl e nmoi sture damage or contam nation

2. Tenperature Restrictions - asphalt: At anbient tenperatures of 4
degrees C and bel ow, special precautions nust be taken to ensure that
the specified Type IV asphalt maintains a m ni mum acceptabl e 204
degrees C at the point of sheet application. The asphalt must not be
overheated to conpensate for cold conditions. The use of insulated
handl i ng equi pnent is strongly recommended. Hot |uggers, nop carts,
and kettle-to-roof supply lines should be insulated. Hand nops shoul d
be constructed with a snaller yarn head to facilitate short noppings.
Luggers and nmop carts should never be nmore than half filled at al
times.

3. Tenperature Restrictions - cold adhesive: At |ow tenperatures,
the specified cold adhesi ve becones nore vi scous, naking even
distribution nmore difficult. The optimal tenperature of the adhesive at
poi nt of application is 21 degrees C. To facilitate application when
anbi ent tenperatures are bel ow 10 degrees C, store the adhesive and
roll goods in a warm place i mediately prior to use. Roll or broomthe
sheets to ensure contact with the underlyi ng adhesive. Suspend
application in situati ons where the adhesive cannot be kept at
tenmperatures allowing for even distribution

7 FLAVE HEATED EQUI PMENT
Torch application shall be approved by the nenbrane manufacturer for the

specific nodified bitunen. Qpen flanme equi pnment shall not be left
unattended while ignited.
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1

1

8 NOT USED
9 FI RE AND W ND UPLI FT REQUI REMENTS

The conpl ete roof system shall have a UL 790, Class A or B classification
be listed as "fire classified" in UL Bld Mat Dir, and bear the UL | abel or
be listed as a Cass | Roof Deck in FM P7825c. Roofing system over stee
deck shall be rated Class 1-90 in accordance with FM P7825c. Ratings from
ot her independent | aboratories may be substituted provided that the tests,
requi renents and ratings are docunented to be equivalent, to the

sati sfaction of the Contracting Oficer.

.10 WARRANTY

.10.1 Speci al Project Warranty

Provide witten warranty, signed by nmanufacturer of primary roofing
materials and his authorized installer, agreeing to replace/repair
defective materials and worknmanship as required to naintain roofing system
in watertight condition

.10.1.1 Roof i ng Guar ant ee

The roof and associated work, including all associated flashing, shall have
a manufacturer's unlinmted (no dollar limt) guarantee for the roofing
system agai nst | eaks fromfaulty or defective materials and/or workmanship
i ncludi ng | eaks, slippage or other obvious deficiencies for a m ninmm
period of twenty (20) years, starting on the date of the Omer's acceptance
of the project. A manufacturer's guarantee will be issued at the
conpletion of the project and will be attached to the Contractor's fina
paynment request. The roofing installer shall provide an unlinted (no

dol lar) guarantee for the installation of the roof system against |eaks due
to faulty or defective materials and/or workmanship for 5 years.

Install er/Product Supplier is to provide in their warranty docunentation
that a 48-hour response time to a leak will be met.

11 QUALI TY ASSURANCE

11,1 Manuf acturers Qualifications

ot ain primary products, including each type of roofing sheet, bitunen,
nmenbrane fl ashings, and vapor retarder (if any), froma single

manuf acturer. Provide secondary products as recomended by nanufacturer of
primary products for use with roofing system specified.

.11.2 Installer Qualifications

Engage an experienced Installer (Roofer) who is certified by nodified
bi t um nous sheet roofing system manufacturer as qualified to instal
manuf acturer's roofing naterial s.

.11.2.1 Installer's Field Supervision

Require Installer to nmaintain a full-tine supervisor/foreman on job site
during tines that nodified bitum nous sheet roofing work is in progress and
who is experienced in installation of roofing systens sinmlar to type and
scope required for this Project.
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1.11.3 I nsurance Certification

Assi st Owner in preparation and submittal of roof installation acceptance
certification as may be necessary in connection with fire and extended
coverage insurance on roofing and associ at ed worKk.

1.11. 4 Prelim nary Roofing Conference

As soon as possible after award of nodified bitumen sheet roofing work,
meet with Installer (Roofer), installers of substrate construction (roof
decks) and ot her work adjoi ning roof systemincluding penetrating work and
roof accessories, Architect, Omer, and representatives of other entities
directly concerned with perfornmance of roofing systemincluding (as
applicable) Omer's insurers and test agencies.

a. Review Requirements (Contract Docunents), submittals, status of
coordi nating work, availability of materials, and installation
facilities and establish prelinnary installation schedule.

Revi ew requi renents for inspections, testing, certifications,
forecasted weat her conditions, governing regul ations, insurance
requi renents, and proposed installation procedures.

b. Discuss roofing systemprotection requirements for construction
peri od extendi ng beyond roofing installation. D scuss possible
need for tenporary roofing.

c. Record discussion, including agreenent or di sagreenent on natters
of significance, furnish copy of recorded discussions to each
participant. |f substantial disagreements exist at concl usion of
conference, determ ne how di sagreenents will be resolved and set
date for reconveni ng conference.

1.11.5 Preapplicati on Roofing Conference

Approxi mately 2 weeks before schedul ed commencenent of nodified bitunen
sheet roofing installation and associ ated work, neet at Project site with
Installer, installer of each conponent of associated work, installers of
deck or substrate construction to receive roofing work, installers of
rooftop units and other work in and around roofing that nust precede or
foll ow roofing work (including mechanical work if any), Architect, Owner,
roofing system nmanufacturer's representative, and other representatives
directly concerned with performance of the Wirk, including (where
applicable) Omer's insurers, test agencies, and governing authorities.

1.11.5.1 Revi ew For eseeabl e Met hods and Procedures

Revi ew f oreseeabl e met hods and procedures related to roofing work,
i ncludi ng but not necessarily linmted to the follow ng:

a. Tour representative areas of roofing substrates (decks), inspect
and di scuss condition of substrate, roof drains, curbs,
penetrations, and other preparatory work perfornmed by other trades.

b. Revi ew structural loading Iimtations of steel deck and inspect
deck for loss of flatness and for required nechanical fastening.

C. Revi ew roof i ng systemrequirements (draw ngs, specifications, and
ot her contract docunents).
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d. Revi ew required subnittals, both conpleted and yet to be
conpl et ed.
e. Revi ew and finalize construction schedule related to roofing work

and verify availability of materials, Installer's personnel
equi prent, and facilities needed to nmake progress and avoi d del ays.

f. Revi ew requi red i nspection, testing, certifying, and nmateria
usage accounting procedures.

g. Revi ew weat her and forecasted weat her conditions and procedures
for coping with unfavorable conditions, including possibility of
tenporary roofing (if not a nmandatory requirenent).

1.11.5.2 Record

Record (Contractor) discussions of conference, including decisions and
agreenents (or disagreenments) reached, and furnish copy of record to each
party attending. |If substantial disagreenents exist at concl usion of
conference, determ ne how di sagreenents will be resolved and set date for
reconveni ng conference.

PART 2 PRODUCTS
2.1  TEMPORARY ROOFI NG
2.1.1 Tempor ary Roofing Menbrane

Two plies of asphalt-inpregnated glass-fiber felt conplying with ASTM D
2178, Type |V, set in and gl aze-coated with hot noppi ngs of ASTM D 312,
Type |11 asphalt.

a. Provide base of rigid perlite board roof insulation over neta
deck surfaces of m nimumthickness as required to span between top
flutes of deck w thout deflections, but not |ess than 19 mm
Attach to deck with FM approved adhesive. (Note: Tenporary
roofing may serve as vapor retarder with upgrade of perlite board
as detail ed bel ow).

2.2  VAPOR RETARDER
2.2.1 Bi t um nous Vapor Retarder

Two plies of asphalt-inpregnated glass-fiber felt, conplying with ASTM D
2178, Type |V, set in and gl aze-coated with ASTM D 312, Type Il asphalt.

a. Provide rigid perlite board roof insulation substrate over neta
deck surfaces, thickness as required to span flutes w thout
deflection, 25 nm m ni mnumthickness. Mechanically fasten to deck

2.3 ROOF | NSULATI ON

2.3.1 Tapered Perlite Board Insul ation

R I I I I I I R R I S I S I I S R I R I I I R S I I R R S O

Ri gi d, nonconbustible, perlite-fiber boards nade into preformed saddl es,
crickets, tapered edge strips, and other insulation shapes where indicated
for sloping to drain. Fabricate to slopes indicated. Boards shall have a
k-value of 0.36 at 24 deg C, integrally skinned surfaces, conplying with
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ASTM C 728. Provide nmanufacturer's standard sizes (for use detail ed above).

R I I R I I O I I O R R I S I S I S R I R I I I R S S I S R I S O

2.3.2 Pol yi socyanur at e- Foam Board | nsul ati on

Ri gi d boards of mninum 2.0-pcf density pol yi socyanurate-based foam core,
bonded to roofing felt facer sheets. Provide in thickness indicated, with
a mni mum k-val ue of 0.17 when tested according to ASTM C 518 after
insulation is conditioned per RIC/ TIMA 281-1 Conditioning Procedure.
Provide in manufacturer's standard sizes.

2.3.3 NOT USED

2.3. 4 I nsul ation Overlay Board

khkhkkhkhkhkhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhhhhhdhhhdhhhkhdhrdhrkhrkx*

Cover Board: ASTM C728, perlite insulation board, 35 nmthick, with top
surface seal -coat ed.

R I I I I I I O R R I S S I S R I R I I I R S S S R I R O O

2.4 MCDI FI ED BI TUM NOUS SHEET ROOFI NG SYSTEM

khkhkkhkhkhkhhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhdhhhdhhhkhdhkrdhrkhrk*x*

Furni sh nodi fied bitum nous sheet materials conplying with the follow ng:

R I I I I I I I I I R R I S I S I S R I R I I I R R S S R R S I S O O O

2.4.1 Modi fi ed Bitun nous Sheet, Ceneral

khkhkkhkhkhkhhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhhdhhhdhhhdhhhkhdhkrdhrkkhrk*x*

a. Menbrane Roofing System A roof nenbrane assenbly consisting of 2
plies of a prefabricated, reinforced, honbgeneous

St yrene- But adi ene- Styrene (SBS) bl ock copol yner nodi fied asphalt
menbrane, secured to a prepared substrate. Both reinforcement mats
shal | be inpregnated and coated each side with a high quality SBS
nodi fi ed bitunmen blend. The roof system shall pass 500 cycles of ASTM
D5849 Resistance to Cyclic Joint Displacenent (fatigue) at -10 degree
C. Passing results shall show no signs of nenbrane cracking or
interply delanination after 500 cycles. The roof system shall pass 200
cycl es of ASTM D5849 after heat aging. The assenbly shall possess

wat er proofing capability, such that a phased roof application, with
only the nodified bitunen base ply in place, can be achieved for

prol onged periods of tine without detrinent to the watertight integrity
of the entire roof system

b. Roofi ng Menbrane Sheet: ASTM D6163, Grade S, Type | or 11,
gl ass-fiber-reinforced, SBS-nodified asphalt sheet; snooth surfaced,;
suitable for application nmethod specified.

. Thi ckness (avg.) 91 mils (ASTM D5147)

. Weight (mn. per 9 n2 of coverage) - 28 kg.

. Filler content in elastomeric blend - |less than 35% by wei ght
. Low tenperature flexibility @-25 degree C - PASS (ASTM
D5147)

1
2
3
4
5. Maxi mum Load (avg.) @23 degree C - 5.25 kNNm (ASTM D5147)
6. Maxi mum Load (avg.) @-18 degree C - 12.25 kKNNm (ASTM D5147)
7. El ongati on @ 5% Maxi mum Load (avg.) @23 degree C - 50%
(ASTM D5147)

8 Di nensional Stability (max.) - 0.5% (ASTM D5147)

9 H gh Tenperature Stability (mn.) - 121 degree C
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10. Approvals - UL Class |isted, FM Approved (products shall
bear seal s of approval)

11. Rei nforcement - fiberglass mat or other neeting the
performance criteria

C. Granul ar Surfaced Roofing Menbrane Cap Sheet: ASTM D6163, Grade G
Type | or II, glass-fiber-reinforced, SBS-nodified asphalt sheet;
granul ar surfaced; suitable for application nmethod specified, and as
fol |l ows:

Thi ckness (avg.): 130 mls

Thi ckness at selvage (avg.): 98 mls (ASTM D5147)

Thi ckness at selvage (nin.): 94 mls (ASTM D5147)

Weight (mn. per 9 mt of coverage) - 40 kg.

Filler content in elastomeric blend - |less than 35% by wei ght

. Low tenperature flexibility @-25 degree C - PASS (ASTM

147)

Maxi mum Load (avg.) @23° C - 5.25 kNNm (ASTM D5147)

Maxi mum Load (avg.) @-18° C - 12.25 kNNm (ASTM D5147)

El ongati on @ 5% Maxi num Load (avg.) @23° C - 55% (ASTM

D5147)

10. Di nensional Stability (max.) - 0.5% (ASTM D5147)

11. Hi gh Tenperature Stability (mn.) - 121° C (ASTM D5147)

12. Granul e Enbednent (max. loss) - 2.0 grans per sanple (ASTM
D5147)

13. Approvals - UL Class |isted, FM Approved (products shall

bear seal s of approval)

cm~Honrwmr

14. Rei nforcenment - fiberglass mat or other neeting the
performance criteria
15. Surfacing - ceramc granules; Color: Wite

d. Granul ar Surfaced Roofing Menbrane Cap Sheet (FOR USE I N THE OPEN
MECHANCI AL SPACE 305): ASTM D6163, Grade G Type | or II,
gl ass-fiber-reinforced, SBS-nodified asphalt sheet; granul ar surfaced;
suitable for application nmethod specified, and as foll ows:

Thi ckness (avg.): 130 mls

Thi ckness at selvage (avg.): 98 mls (ASTM D5147)

Thi ckness at selvage (nmn.): 94 mls (ASTM D5147)

Weight (mn. per 9 mt of coverage) - 41 kg.

Filler content in elastomeric blend - |ess than 35% by wei ght

Low tenperature flexibility @-25° C - PASS (ASTM D5147)

Maxi mum Load (avg.) @23° C - 14 KNNm (ASTM D5147)

Maxi mum Load (avg.) @-18° C - 26.25 kNNm (ASTM D5147)

El ongati on @ 5% Maxi num Load (avg.) @23° F - 55% (ASTM

D5147)

10. Di nensional Stability (max.) - 0.1% (ASTM D5147)

11. Hi gh Tenperature Stability (mn.) - 121° C (ASTM D5147)

12. Granul e Enbednent (max. loss) - 2.0 grans per sanple (ASTM
D5147)

13. Approvals - UL Class |isted, FM Approved (products shall

bear seal s of approval)

CONOOTEWNE

14. Rei nforcenment - fiberglass mat or other neeting the
performance criteria
15. Surfacing - ceramc granules; Color: Wite

e. Base Fl ashing Sheet Materials

Backer Sheet: ASTM D6163, Grade S, Type | or II, glass-fiber-reinforced,
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SBS- nodi fi ed asphalt sheet; snooth surfaced; suitable for application
net hod specifi ed.

Fl ashi ng Sheet: ASTM D6298, gl ass-fiber-reinforced, SBS-nodified asphalt
sheet; metal -foil surfaced; suitable for application nethod specified, and
as follows:

Thi ckness (avg.) - 142 mls (ASTM D5147)

Thi ckness (min.) - 138 mls (ASTM D5147)
Weight (mn. per 9 mt of coverage) - 42 kg.

Filler content in elastomeric blend - |ess than 35% by wei ght
Low tenperature flexibility @-18° C - PASS (ASTM D5147)
Maxi mum Load (avg.) @23° C - 14.88 kNNm (ASTM D5147)

Maxi mum Load (avg.) @-18° C - 31.50 kNNm (ASTM D5147)

El ongati on @ 5% Maxi num Load (avg.) @22° C - 45% (ASTM
D5147)

9. Di nensional Stability (max.) - 0.5% (ASTM D5147)
10. Hi gh Tenperature Stability (mn.) - 107° C (ASTM D5147)
11. Ther mal Shock Resistance (nmaxinmun) - 0.2% (UEAtc standard)
12. Approvals - UL Approved, FM Approved (products shall bear
seal s of approval)

PNOORWNE

13. Rei nforcenment - fiberglass scrimmat or other meeting the
performance criteria
14. Surfaci ng (Roof Type A) - alumnumnetal foil.

R I I I I I I I I I R R I S I S I S R I R I I I R R S S R R S I S O O O

2.5 M SCELLANEQUS MATERI ALS
2.5.1 Wod Menbers

Conply with requirenments of Division 6 Section "M scell aneous Carpentry"
for wood nenbers indicated as roofing system work.

2.5.2 Cant s

Perlite board, ASTM C 728 or wood fiberboard, ASTM C 208. (Manufacturer's
Option).

2.5.3 Tapered Edge Strips

Rigid perlite board, ASTM C 728 or rigid wod fiberboard, ASTM C 208 per
manuf acturer's standard detailing.

2.5.4 Wl kway Protection Boards

Wal kway Pads: M neral -granul e-surfaced, reinforced asphaltic composition,
slip-resisting pads, manufactured as a traffic pad for foot traffic and
acceptable to roofing system manufacturer, 68 nmthick, mninmum Pad Size:
760 mm x 1525 mm Locate as indicated on drawi ngs. G anule Color:

Weat her wood.

2.5.5 Avai |l abl e Products

Subj ect to conpliance with requirenents, products that nmay be incorporated
in the Wirk include, but are not limted to, the follow ng:

a. Paratread, Siplast/Icopal Corporation.

b. J-wWalk, Mnville Sal es Corporation.
c. Wite Wlk, W R Meadows, Inc.
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2.5.6 NOT USED
2.5.7 Masti c Seal ant

Pol yi sobutyl ene (plain or bitum nous nodified), nonhardening, nonnigrating,
nonski nni ng, and nondryi ng.

2.5.8 Fast eners

Gal vani zed steel, fluoropolyner-coated steel, or nonferrous netal screws,
neeting the corrosion-resi stance provisions in FMG 4470. Size, length, and
type reconmended by manufacturer as suitable for nmaterial to be fastened,
substrate, and that will conply with requirenments of governing authorities
and |isting agencies.

2.5.9 Menbr ane Col d Adhesi ve

A bl end of special adhesive asphalts and safe, high-flash, quick drying
solvents that neets or exceeds ASTM D4479, TYPE Il requirenents.

PART 3 EXECUTI ON
3.1 EXAM NATI ON
Exam ne substrate surfaces to receive nodified bitumen sheet roofing system
and associ ated work and conditions under which roofing will be installed.
Do not proceed with roofing until unsatisfactory conditions have been
corrected in a manner acceptable to Installer
a. Verify that flatness and fastening of netal roof decks conmply with
installation tolerances specified in Division 5 Section "Stee
Deck".
3.2  GENERAL | NSTALLATI ON REQUI REMENTS
3.2.1 I nspection and Test Agencies

Cooperate with inspection and test agenci es engaged or required to perform
services in connection with installing nodified bitumen sheet roofing
system

3.2.2 Pr ot ect
Protect other work from spillage of nodified bitunen roofing materials, and
prevent liquid materials fromentering or clogging drains and conductors.
Repl ace or restore other work damaged by installation of nodified
bi t um nous sheet roofing system work.

3.2.3 I nsurance/ Code Conpl i ance

VWere required, install and test nodified bitumen sheet roofing systemto
conply wi th governing regul ati ons and specified i nsurance requirenents.

3.2.4 Coordinate
Coordi nate installing roofing system conmponents so that insulation and

roofing plies are not exposed to precipitation or |eft exposed overnight.
Provide cut offs at end of each day's work to cover exposed ply sheets and
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insulation with a course of coated felt with joints and edges sealed with
roofing cenent. Renove cut offs inmrediately before resum ng work.

3.2.5 Asphalt Bi tumen Heati ng

Heat and apply bitunmen according to EVT Method as recomended by NRCA. Do
not raise tenperature above m ni nrum nornal fl uid-holding tenperature
necessary to attain EVT (plus 5 deg F) nore than 1 hour prior to tine of
application. Determne flash point, finished bl owing tenperature, EVT, and
fire-safe handling tenperature of bitumen either by information from

manuf acturer or by suitable tests. Do not exceed reconmended tenperature
[imts during bitunen heating. Do not heat bitumen to a tenperature higher
than 25 deg F below flash point. Discard bitunmen that has been held at
tenperature exceeding finish blowi ng temperature (FBT) for nore than 3
hours. Keep kettle lid closed except when addi ng bitumen.

3.2.6 Bi t umen Moppi ng Wei ghts

For interply nopping, apply bitunmen at the rate of 25 | b of asphalt per
roof square (plus or mnus 25 percent on a total-job average basis).

3.2.7 Substrate Joint Penetrations

Prevent bitumen from penetrating substrate joints, entering building, or
damagi ng roofi ng system conponents or adjacent building construction

Where nopping is applied directly to substrate, tape substrate joints or
where steep asphalt is used, hold asphalt back 50 nm from both sides of the
joint.

3.2.8 Cutof fs

At end of each day's roofing installation, protect exposed edge of

i nconmpl ete work, including ply sheets and any insulation. Provide
tenmporary covering of two plies of No. 15 roofing felt set in full noppings
of hot bitumen; renmpove at begi nning of next day's work.

3.2.9 Tenporary Roofing on Steel Decks

Apply continuous ribbons of Type IIl hot asphalt to deck at 150 mm o.c.

t hi ckness sufficient to spread to 50 nmin width when insulation is placed.
Install one course of perlite board roof insulation in hot asphalt;

t hi ckness as required to span deck flutes but not |ess than % inch thick

Apply two plies of roofing felts, |apping each felt 19 inches over

precedi ng one, using solid noppings of Type Il asphalt at a rate of 20 Ib
per square (plus or mnus 25 percent). @ aze-coat conpleted surface with
Type |11 asphalt at rate of 20 I b per square (plus or mnus 25 percent).

a. Comply with NRCA "Low Sl ope Roofing Manual " Specification 10-TR
and Di agram TR- Sl

3.2.10 Tempor ary Roof
Renove tenporary roof completely prior to installing permanent roofing

system (Note: Tenporary roofing installed to standards of vapor retarder
as detailed nay be retained).

SECTI ON 07551R Page 11



* * * Gafety Pays * * *

SOF FLI GHT SI MULATOR ADDI TI ON 001522

3.

3.

3  VAPOR RETARDER | NSTALLATI ON
3.1 Vapor Retarder on Steel Decks

Mechani cal |y fasten one course of perlite board roof insulation in

t hi ckness as required to span deck flutes, but not less than 25 nmthick
Use FM approved fasteners specifically designed for securing insulation
boards to steel roof deck and driven through netal discs. Space fasteners
in accordance with FMrequirenments for specified Wndstorm Resi stance
Classification. Locate end joints of insulation over deck flutes.

.3.2 | nsul ati on Board

Over insulation board, apply two plies of vapor retarder felts, |apping
each felt 483 mmover the preceding one. Fully adhere each ply to deck
using Type II1 asphalt at the rate of 20 | b per square (plus or mnus 25
percent). @ aze-coat conpleted surface with Type Il asphalt at rate of 20
I b per square (plus or m nus 25 percent).

a. Comply with "NRCA Low Sl ope Roofing Manual " Specification 11-VR
and Di agram VR- Sl

b. Apply tow course stripping of glass-fiber fabric and roofing
cenent at obstructions and penetrations through vapor retarder

.4 I NSTALLI NG | NSULATI ON

.4.1 CGener a

Conply with insulation nmanufacturer's instructions and recomrendations for
the handling, installation, and bondi ng or anchorage of insulation to
substrate.

4.2 Hot Solid Mpping

Set insulation in hot solid nopping of Type Ill asphalt, applied within
tenperature range of EVT plus or mnus 25 deg F (14 deg C) and at rate of
25 | b per 100 sq. ft. (plus or minus 15 percent on total-job basis). Run
long joints of insulation in continuous straight |ine, perpendicular to
roof slope, with end joints staggered between rows.

. 4.3 Two- Layer Installation

Secure the bottom |l ayer of roof insulation with mechanical anchors of the
type and spacing indicated but in no case provide | ess than one anchor per
3700 square cm of surface area or |ess anchorage than required by FM "Loss

Preventi on Data Sheet 1-28". Stagger the joints of second |ayer from
joints of first layer a mninmumof 150 nm each direction. Install second
layer in full nopping of hot Type IIl asphalt.

.4.4 Trim Surface

Trim surface of insulation where necessary at roof drains so conpleted
surface is flush with ring of drain

.4.5 Nai | ers

VWere insul ated substrates slope nore than % inch per foot, install wood
nail ers of sane thickness as insulation, spaced not nore than 609 mmto
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6400 mm apart and between insul ati on boards, depending on board si ze.
Anchor nailers to substrate. Run nailers perpendicular to slope of roof
unl ess ot herw se indicat ed.

.5 ROOF MEMBRANE | NSTALLATI ON
.5.1 Shingling Plies

Install nenmbrane with ply sheets shingled uniformy to achieve required
nunber of nenbrane plies throughout. Shingle in proper direction to shed
wat er on each | arge area of roofing, where slope is significant (over 50 mm
per foot).

.5.2 Cant Strips / Tapered Edge Strips

Install preformed 45-degree cant strips at junctures of nodified bitum nous
sheet roofing system menbrane with vertical surface. Provide prefornmed,
tapered edge strips at perineter edges of roof that do not term nate at
vertical surfaces.

.5.3 Base Sheet

Install one |apped course of base sheet. Mp to non-nailable substrate
with steep asphalt, except use special adhesive where indicated.

.5.4 NOT USED
.5.5 Set-On Accessori es

Where smal | roof accessories are set on nodified bitum nous sheet roofing,
set netal flanges in a bed of roofing cenent and seal penetration of
menbrane with bead of roofing cenment to prevent flow of bitunen from
nmenbr ane.

.5.6 Lap Joints

Al lap joints shall have positive "runout" at joint edge. Runout shal
have granul es of the roof color applied while adhesive or bitunen is hot
upon final installation of cap sheet.

.5.7 Granul ar Top Ply

Install the top cap ply, |apped anount indicated to forma continuous,
uni form menbrane with continuous cold adhesi ve noppi ngs between sheets so
that ply sheets do not touch.

.6 MEMBRANE FLASHI NG AND STRI PPI NG
.6.1 Modi fi ed Bituni nous Fl ashing

Install nodified bitum nous flashing at cant strips and ot her sloping and
vertical surfaces, at roof edges, and at penetrations through roof.

Install one ply of flashing sheet material by nopping substrate and back of
flashing sheet with Type Il asphalt and enbeddi ng flashing solidly against
substrate. Extend flashing a nminimum of 150 mmonto nodified bitum nous
sheet roofing.
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.6.2 Modi fi ed Bitum nous

Install nodified bitum nous stripping where nmetal flanges are set on
roofing. Install one ply of nodified bitum nous stripping in a continuous
nmoppi ng of Type 111 asphalt and extend stripping a mnimumof 150 mm out
onto the roof nenbrane.

.6.3 NOT USED
.6.4 Expansi on of Runni ng Metal Fl ashing

Al'l ow for expansion of running netal flashing and edge trimthat adjoins
roofing. Do not seal or bond nmenbrane or nodified bitum nous flashing or
stripping to nmetal flanges over 3 feet in |ength.

.6.5 Count er - Fl ashi ngs

Count er- Fl ashi ngs, cap flashings, expansion joints, and simlar work to be
coordi nated with nodified bitunen roofing work are specified in other
Sect i ons.

.6.6 Roof Accessori es

M scel | aneous sheet netal accessory itens, including piping vents,
i nsul ation vents and other devices to be coordinated with nodified
bi t um nous roofing systemwork, are specified in other Sections.

.6.7 Cap Sheet Surfacing

Promptly after conpleting base sheet (sane day where possible), apply one

| apped course of cap sheet of type indicated. Set cap sheet in uniform
noppi ng of sane hot bitunen used in ply-sheet course, at average rate of 15
I b per square, with 6 mm bitunmen fl ow exposed al ong cap sheet edge. Lap
edges 100 mm and sheet ends 150 mm m ni mum

.7 ROOF WALKWAYS
.7.1 Conposi tion Board Wl kways

Provi de wal kway protection boards at |ocations shown, using units of size
shown, or if size not shown, using units of manufacturer's standard size
and thickness. Set units in additional pour coat of hot bitunen or roofing
mastic after aggregate surfacing nodified bitum nous sheet nenbrane.

. 8 PROTECTI NG ROOFI NG

.8.1 Prot ect Roofing During Remai nder of Construction Period

Protect roofing during remai nder of construction period. At end of
construction period, or at a time when renaining construction will in no
way affect or endanger roofing, inspect roofing and prepare a witten
report, with copies to Architect and Oaner, describing nature and extent of
deterioration or damage found.

.8.2 Repair or Repl ace

Repair or replace (as required) deterioration or defective work found at

time of above inspection to a condition free of damage and deterioration at
time of Substantial Conpletion and according to warranty requirenents.
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3.9 FI RE WATCH

Fire watch shall be provided continuously during and for at |east 1 hour
following torch application. At least two 9.46 liter containers of water
and two 6.8 kg carbon dioxi de extinguishers shall be available during the
fire watch. When work is interrupted, or at the end of a section of
roofing, and at end of each day's work, areas which had been subjected to
torch applications shall be surveyed with an infra-red sensing device. Hot
spots shall be cooled and re-surveyed. |If a hot spot persists, the roof
shal | be cut open and any snol dering shall be extinguished before the
foreman | eaves the site

3.10 I NSPECTI ON

The Contractor shall establish and maintain an i nspection procedure to
assure conpliance of the installed roofing with the contract requirenents.
Any work found not to be in conpliance with the contract shall be promptly
renoved and replaced or corrected in an approved nanner. |nspection shal

i nclude, but not be limted to, the foll ow ng:

a. Qoservation of environnental conditions; nunber and skill |evel of
roofing workers; start and end tine of various tasks; condition of
substrate.

b. Verification of conpliance of materials before, during, and after
i nstal |l ation.

c. Inspection of condition of equi pnent and accuracy of thernmoneters
and netering devices.

d. Inspection of flashings, cants and curbs.

e. Inspection of menbrane placenent, including edge envel opes, wi dths
of starter sheets, |aps, proper use of squeegee, and mechanica
f ast eni ng.

f. Inspection of application of bitunen, aggregate, and wal kways.

g. Inspection of enmbednent of aggregate for required wei ght and
cover age.

h. Cutout sanpling and anal ysis as directed.
Arrange for roofing system manufacturer's technical personnel to inspect
roofing installation and submt final report to Contracting Oficer
Repair or remove and repl ace conponents of roofing system where inspections
i ndi cate that they do not conply with specified requirenents.

-- End of Section --

SECTI ON 07551R Page 15



* * * Gafety Pays * * *

SOF FLI GHT SI MULATOR ADDI TI ON 001522

SECTI ON 08210

WOCOD DOCRS
09/ 99

AMVENDMENT 1

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the

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

basi c designation only.

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

ASTM E 90 (1997) Laboratory Measurenment of Airborne
Sound Transm ssion Loss of Buil di ng
Partitions and El ements

ASTM E 152 (1981; Rev. A) Fire Tests of Door
Assenbl i es

ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW)

AW Qal Stds (1997) Architectural Wodwork Quality
Standards and Quality Certification Program

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

NFPA 80 (1995) Fire Doors and Fire W ndows

NFPA 252 (1995) Fire Tests of Door Assenblies
W NDOW AND DOOR MANUFACTURERS ASSCCI ATI ON ( V\DVA)

VWVA |.S. 1-A (1993) Architectural Wod Flush Doors
UNDERWRI TERS LABORATORI ES (UL)

UL 10B (1997) Fire Tests of Door Assenblies

.2 SUBM TTALS

CGovernnment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Doors; G RO

Drawi ngs indicating the | ocation of each door, elevation of each
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type of door, details of construction, marks to be used to
identify the doors, and | ocation and extent of hardware
bl ocki ng. Submit draw ngs or catal og data showi ng each type of door

unit ; descriptive data of head and janmb weatherstripping with
installation instructions shall be included.

Fire Doors; G RO
Manuf acturers preprinted installation and touch-up instructions.
SD- 04 Sanpl es
Door s
Prior to the delivery of wood doors, submit a sanple section of
each type of door which shows the stile, rail, veneer, finish, and
core construction

Door finish colors; G RO

Submit a m nimum of three color selection sanmples for coordination
with existing interior doors Selection by the Contracting Oficer.

1.3 DELI VERY, STORAGE, AND HANDLI NG
Deliver doors to the site in an undanaged condition and protect against
damage and dampness. Stack doors flat under cover. Support on bl ocking, a
m ni mum of 100 mmthick, located at each end and at the midpoint of the
door. Store doors in a well-ventilated building so that they will not be
exposed to excessive npoisture, heat, dryness, direct sunlight, or extrene
changes of tenperature and humidity. Replace defective or danmaged doors
wi th new ones.

1.4 WARRANTY

Warranty shall warrant doors free of defects as set forth in the door
manuf acturer's standard door warranty.

PART 2 PRODUCTS

2.1 DOORS
Provi de doors of the types, sizes, and designs indicated on draw ngs.

2.1.1 NOT USED

2.1.2 Fl ush Doors
Fl ush doors shall conformto WDMA I.S. 1-A.  Stile edge bands of doors to
receive natural finish shall be hardwood, conpatible with face veneer
Wbod doors shall be 5-ply construction with faces, stiles, and rails bonded
to the cores. No visible finger joints will be accepted in stile edge
bands. \When used, |ocate finger-joints under hardware.

2.1.2.1 NOT USED

2.1.2.2 Interior Flush Doors

Provide solid core, flush doors conformng to WDMA I.S. 1-A with faces of
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bi rch. Coordi nate grade and cut with Contracting Officer to establish a
precise match to the existing interior finish doors in the existing
bui | di ng.

2.1.3 NOT USED
2.1.4 NOT USED
2.1.5 NOT USED
2.1.6 Acoust i cal Doors

WDMVA |.S. 1-A solid core, constructed to provide Sound Transmi ssion O ass
rati ng of 45 when tested in accordance with ASTM E 90.

2.1.7 Fire Doors

Doors specified or indicated to have a fire resistance rating shall conform
to the requirenents of UL 10B, ASTM E 152, or NFPA 252 for the class of

door indicated. Affix a pernanent netal |abel with raised or incised
mar ki ngs indicating testing agency's nane and approved hourly fire rating
to hi nge edge of each door.

2.2  ACCESSCRI ES
2.2.1 NOT USED

2.2.2 Door Light Openings

R I I R I I I O R R S I R I R I I R O S R R S S O O

Provi de gl azed openings with the manufacturer's standard wood nol di ngs
except that noldings for doors to receive natural finish shall be of the
same specie and color as the face veneers. Ml dings for flush doors shal
be lip type. Provide glazed openings in fire-rated doors with fire rated
frames. G azing is specified in Section 08810A, "d ass and d azing."

R I I R I I S O R R I S R I R I I R S I I R R S S S O S O

2.2.3 NOT USED
2.2. 4 Addi ti onal Hardware Rei nforcenent
Provide fire rated doors with hardware reinforcenent blocking. Size of
| ock bl ocks shall be as required to secure the hardware specified.
Rei nf orcement bl ocki ng shall be in conpliance with the manufacturer's
| abel i ng requirements and shall not be nmineral material simlar to the core.
2.3 FABRI CATI ON
2.3.1 Mar ki ng

Each door shall bear a stanp, brand, or other identifying mark indicating
quality and construction of the door

2.3.2 Quality and Construction
Identify the standard on which the construction of the door was based

identify the standard under which preservative treatnent was nmade, and
identify doors having a Type | gl ue bond.
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2.3.3 NOT USED
2.3.4 Adhesi ves and Bonds

WOMVA |.S. 1-A  Use Type | bond for exterior doors and Type Il bond for
interior doors. Adhesive for doors to receive a natural finish shall be
nonst ai ni ng. Adhesives shall contain no fornal dehydes.

2.3.5 Prefitting

At the Contractor's option, doors may be provided factory pre-fit. Doors
shal | be sized and nachined at the factory by the door manufacturer in
accordance with the standards under which they are produced. The work
shal I include sizing, bevelling edges, nortising, and drilling for hardware
and providi ng necessary beaded openings for glass. Provide the door

manuf acturer with the necessary hardware sanples, and frane and hardware
schedul es as required to coordinate the work.

2.3.6 Fi ni shes
2.3.6.1 Fiel d Painting

Factory prime or seal doors, and field paint as specified in Section 09900,
"Paints and Coatings."

2.3.6.2 Factory Finish

Provi de doors finished at the factory by the door manufacturer as follows:
AW Qual Stds Section 1500, specification for System No. 4 Conversion
varni sh al kyd urea or System No. 5 Vinyl catalyzed. The coating shall be
AW Qual Stds premium nmedi umrubbed sheen, closed grain effect. Use stain
when required to produce the finish specified for color. Seal edges,
cutouts, trim and wood accessories, and apply two coats of finish
conpatible with the door face finish. Touch-up finishes that are scratched
or marred, or where exposed fastener holes are filled, in accordance with

t he door nanufacturer's instructions. Mtch color and sheen of factory
finish using materials conpatible for field application

2.3.6.3 NOT USED
2.3.6.4 Col or

Provi de door finish colors in accordance with Section 09915, Col or Schedul e.
2.3.7 Wat er - Resi st ant Seal er

Provide a water-resistant sealer conpatible with the specified finishes as
approved and as reconmended by the door manufacturer

2.4  NOT USED

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Before installation, seal top and bottom edges of doors with the approved
wat er-resi stant sealer. Seal cuts made on the job immediately after

cutting using approved water-resistant sealer. Fit, trim and hang doors
with a 2 mmmni num 3 mm nmaxi mum cl earance at sides and top, and a 5 mm
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m ni mum 6 mm maxi mum cl earance over thresholds. Provide 10 mm m ni num 11
nm maxi mum cl earance at bottom where no threshold occurs. Bevel edges of
doors at the rate of 3 mmin 50 mm Door warp shall not exceed 6 nmm when
nmeasured in accordance with WDVA |.S. 1-A

3.1.1 Fire Doors
Install fire doors in accordance with NFPA 80. Do not paint over |abels.

-- End of Section --
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SECTI ON 16375A

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

PART 1 GENERAL

1.

1 REFERENCES

02/ 02
AVENDMENT 1

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text by basic

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANS|I Cl119.1

ANSI C57.12.21

ANSI C57.12. 26

ANSI C80.1

ANSI (6.1

(1986; R 1997) Seal ed I nsul at ed
Under ground Connector Systens Rated 600
Vol ts

(1995) Requirenents for Pad-Munted,
Conpart nent al - Type, Sel f- Cool ed,

Si ngl e- Phase Distribution Transforners

wi t h Hi gh- Vol t age Bushi ngs; (Hi gh-Voltage,
34 500 Gd Y/19 920 Volts and Bel ow,

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

(1993) Pad- Mount ed Conpartnental - Type,
Sel f - Cool ed, Three-Phase Distribution
Transfornmers for Use with Separable

I nsul at ed Hi gh- Vol t age Connect ors,

Hi gh- Vol tage, 34 500 G'd Y/19 920 Volts
and Bel ow; 2500 kVA and Snal | er

(1995) Rigid Steel Conduit - Zinc Coated

(1992) Specifications and D nensions for
Wod Pol es

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

ASTM A 123/ A 123M

ASTM A 153/ A 153M

ASTM A 48M
ASTM B 117
ASTM B 3

ASTM B 496

ASTM B 8

(2001) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(2001) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1994el) Gray lron Castings (Metric)
(1997) Operating Salt Spray (Fog) Apparatus
(1995) Soft or Anneal ed Copper Wre

(1999) Compact Round
Concentri c-Lay- Stranded Copper Conductors

(1999) Concentric-Lay-Stranded Copper
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ASTM C 478

ASTM C 478M

ASTM D 1654

ASTM D 4059

ASTM D 923

AElI C CS5

AEI C CS6

FM P7825a

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

c2

C57.

C57.

Co62.

C62.

Co62.

Std

Std

I NSTI TUTE OF ELECTRI CAL

12.00

98

11

100

242
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Conductors, Hard, Medium Hard, or Soft

(1997) Precast Reinforced Concrete Manhol e
Sect i ons

(1997) Precast Reinforced Concrete Manhol e
Sections (Metric)

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

(1996) Anal ysis of Polychlorinated
Bi phenyl s in Insulating Liquids by Gas
Chr omat ogr aphy

(1997) Sampling Electrical Insulating
Li qui ds

ASSOC!I ATI ON OF EDI SON | LLUM NATI NG COMPANI ES ( AEI O)

(1994; CsSba-1995) Cross-Linked
Pol yet hyl ene | nsul ated Shi el ded Power
Cabl es Rated 5 Through 46 kV

(1996) Ethyl ene Propyl ene Rubber Insul ated
Shi el ded Power Cabl es Rated 5 Through 69 kV

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

(1998) Approval Guide Fire Protection
AND ELECTRONI CS ENG NEERS (| EEE)
(1997) National Electrical Safety Code

(1993) Standard CGeneral Requirenents for
Li qui d- I mrersed Distribution, Power, and
Regul ati ng Transfornmers

(1993) Cuide for Transformer |npul se Tests
\$avail only as part of Distribution
Power, and Regul ating Transformers Stds
Col I ection

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

(1999) | EEE Standard Metal - Oxi de Surge
Arresters for AC Power Circuits

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

(1997) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

(1986; R 1991) Recommended Practice for
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Protecti on and Coordi nati on of Industri al
and Comercial Power Systens

| EEE Std 386 (1995) Separable Insul ated Connector
Systens for Power Distribution Systens
Above 600V

| EEE Std 399 (1997) Recommended Practice for |ndustri al

and Commerci al Power Systens Anal ysis

| EEE Std 404 (1993) Cable Joints for Use with Extruded
Dielectric Cable Rated 5000 V Through 138
000 V and Cable Joints for Use with
Lami nated Dielectric Cable Rated 2500 V
Thr ough 500 000 V

| EEE Std 48 (1998) Standard Test Procedures and
Requi renents for Alternating-Current Cable
Term nations 2.5 kV through 765 kV

| EEE Std 592 (1990; R 1996) Exposed Sem conducti ng
Shi el ds on Prenol ded Hi gh Vol tage Cabl e
Joi nts and Separabl e I nsul ated Connectors

| EEE Std 81 (1983) CGuide for Measuring Earth
Resistivity, G ound | npedance, and Earth
Surface Potentials of a Ground System
(Part 1) \$31.00%\F

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEVA FB 1 (1993) Fittings, Cast Metal Boxes, and
Conduit Bodies for Conduit and Cabl e
Assenbl i es

NEMVA LA 1 (1992) Surge Arresters

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

for Underground Installation

NEMA WC 7 (1988; Rev 3 1996)
Cross- Li nked- Ther noset ti ng- Pol yet hyl ene- | nsul at ed
Wre and Cable for the Transm ssion and
Distribution of Electrical Energy

NEVA WC 8 (1988; Rev 3 1996)
Et hyl ene- Propyl ene- Rubber -1 nsul ated Wre
and Cable for the Transm ssion and
Distribution of Electrical Energy
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)

UL 1072 (1995; Rev Mar 1998) Medi um Vol t age Power
Cabl es

SECTI ON 16375A Page 3



* * * Gafety Pays * * *

SOF FLI GHT SI MULATOR ADDI TI ON 001522
UL 1242 (1996; Rev Mar 1998) Internedi ate Mt al
Condui t
UL 467 (1993; Rev thru Apr 1999) G oundi ng and

Bondi ng Equi pnent

UL 486A (1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct ors

UL 486B (1997; Rev Jun 1997) Wre Connectors for
Use wi th Al um num Conduct ors

UL 510 (1994; Rev thru Apr 1998) Pol yvi nyl
Chl ori de, Polyethyl ene, and Rubber
I nsul ati ng Tape

UL 514A (1996; Rev Dec 1999) Metallic Qutlet Boxes
UL 6 (1997) Rigid Metal Conduit
UL 651 (1995; Rev thru Oct 1998) Schedul e 40 and
80 Rigid PVC Conduit
UL 854 (1996; Rev Qct 1999) Service-Entrance
Cabl es

1.2  GENERAL REQUI REMENTS
1.2.1 Ter m nol ogy

Term nol ogy used in this specification is as defined in IEEE Std 100.
1.2.2 NOT USED

1.3 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Electrical Distribution System G RO

Detail drawi ngs consisting of equi pnment draw ngs, illustrations,
schedul es, instructions, diagranms manufacturers standard
installation drawi ngs and other information necessary to define
the installation and enabl e the Government to check conformty
with the requirenents of the contract draw ngs.

I f departures fromthe contract drawi ngs are deenmed necessary by
the Contractor, conplete details of such departures shall be
included with the detail draw ngs. Approved departures shall be
made at no additional cost to the Government.
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Detail drawi ngs shall show how conponents are assenbl ed,
function together and how they will be installed on the project.
Dat a and drawi ngs for component parts of an item or system shall
be coordinated and submitted as a unit. Data and draw ngs shall
be coordinated and included in a single submission. Miltiple
subm ssions for the sane equi pnent or system are not acceptable
except where prior approval has been obtained fromthe Contracting
Oficer. In such cases, a list of data to be subnitted |ater
shall be included with the first subm ssion. Detail draw ngs
shal | consist of the foll ow ng:

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

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

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

a. Mediumvoltage cabl es and accessories including cable
installation plan.

b. Transforners.
As-Built Drawings; G RO

The as-built draw ngs shall be a record of the construction as
installed. The drawi ngs shall include the information shown on
the contract drawi ngs as well as deviations, nodifications, and
changes fromthe contract draw ngs, however minor. The as-built
drawi ngs shall be a full sized set of prints marked to reflect
devi ations, nodifications, and changes. The as-built draw ngs
shal |l be conplete and show the | ocation, size, dinmensions, part
identification, and other information. Additional sheets may be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality control
representative and by the Contracting Officer prior to the
subm ssi on of each nonthly pay estimate. Upon conpletion of the
wor k, the Contractor shall provide three full sized sets of the
marked prints to the Contracting O ficer for approval. |f upon
review, the as-built drawings are found to contain errors and/or
om ssions, they will be returned to the Contractor for correction.
The Contractor shall correct and return the as-built drawings to
the Contracting O ficer for approval within 10 cal endar days from
the tine the drawi ngs are returned to the Contractor.

SD- 03 Product Data
Fault Current Analysis; G RO
The study shall be subnmitted with protective device equi prent

submittals. No tinme extension or simlar contract nodifications
will be granted for work arising out of the requirements for this
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study. Approval of protective devices proposed shall be based on
recommendati ons of this study. The Governnent shall not be held
responsi bl e for any changes to equi pnent, device ratings,
settings, or additional |abor for installation of equipment or
devi ces ordered and/or procured prior to approval of the study.

Nanepl ates; G RO

Catal og cuts, brochures, circulars, specifications, product
data, and printed information in sufficient detail and scope to
verify compliance with the requirenents of the contract docunents.
Mat erial and Equi pnent; G RO

A conmplete item zed listing of equipnment and material s proposed
for incorporation into the work. Each entry shall include an item

nunber, the quantity of itenms proposed, and the name of the
manuf acturer of each such item

Ceneral Installation Requirenents; G RO

As a minimum installation procedures for transforners,
subst ati ons, sw tchgear, and medi umvoltage cable term nati ons and

splices.
Procedures shall include cable pulling plans, diagrans,
i nstructions, and precautions required to install, adjust,

calibrate, and test the devices and equi pnent.
SD- 06 Test Reports
Factory Tests; G RO

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

Field Testing; G RO

A proposed field test plan, 20 days prior to testing the
installed system No field test shall be performed until the test
plan is approved. The test plan shall consist of conplete field
test procedures including tests to be perforned, test equi pnent
required, and tolerance linmts.

Operating Tests; G RO

Si x copies of the informati on described below in 215.9 by 279.4
nm (8-1/2 by 11 inch) binders having a ninimum of three rings,
i ncluding a separate section for each test. Sections shall be

separated by heavy plastic dividers with tabs.

a. A list of equiprment used, with calibration certifications.
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b. A copy of neasurenments taken
c. The dates of testing.
d. The equi pnment and values to be verified.
e. The condition specified for the test.
f. The test results, signed and dat ed.
g. A description of adjustnments nade.
Cable Installation; G RO

Si x copies of the information described below in 215.9 by 279.4
mm (8-1/2 by 11 inch) binders having a ninimmof three rings from
which material may readily be renoved and replaced, including a
separate section for each cable pull. Sections shall be separated
by heavy plastic dividers with tabs, with all data sheets signed
and dated by the person supervising the pull

a. Site layout drawing with cable pulls nunerically identified.

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

c. The cable manufacturer and type of cable.

d. The dates of cable pulls, time of day, and anbient
t emper at ure.

e. The length of cable pull and cal cul ated cable pulling
t ensi ons.

f. The actual cable pulling tensions encountered during pull
SD- 07 Certificates
Mat erial and Equi pnent; G RO

Where materials or equi pnent are specified to conformto the
standards of the Underwriters Laboratories (UL) or to be
constructed or tested, or both, in accordance with the standards
of the American National Standards Institute (ANSI), the Institute
of Electrical and El ectronics Engineers (IEEE), or the Nationa
El ectrical Manufacturers Association (NEMA), the Contractor shal
submt proof that the itens provided conformto such requirenents.

The I abel of, or listing by, UL will be acceptable as evidence
that the items conform Either a certification or a published
cat al og specification data statement, to the effect that the item
is in accordance with the referenced ANSI or | EEE standard, wll
be acceptabl e as evidence that the itemconforns. A simlar
certification or published catal og specification data statenent to
the effect that the itemis in accordance with the referenced NEMA
standard, by a conpany listed as a nenber conpany of NEMA, will be
acceptabl e as evidence that the itemconforns. |In lieu of such
certification or published data, the Contractor may submit a
certificate froma recogni zed testing agency equi pped and
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conpetent to performsuch services, stating that the itens have
been tested and that they conformto the requirenents |isted,

i ncludi ng nethods of testing of the specified agencies.
Conpl i ance with above-named requirenents does not relieve the
Contractor fromconpliance with any other requirements of the
speci fications.

Cable Joints; G RO

A certification that contains the names and the qualifications
of people recomended to performthe splicing and term nation of
nmedi um vol t age cabl es approved for installation under this
contract. The certification shall indicate that any person
recomended to perform actual splicing and term nations has been
adequately trained in the proper techniques and have had at | east
three recent years of experience in splicing and termnating the
same or simlar types of cables approved for installation. In
addi ti on, any person reconmended by the Contractor nay be required
to performa practice splice and ternmination, in the presence of
the Contracting O ficer, before being approved as a qualified
installer of nediumvoltage cables. |If that additiona
requi renent is inposed, the Contractor shall provide short
sections of the approved types of cables along with the approved
type of splice and ternination kits, and detail ed manufacturer's
instruction for the proper splicing and termination of the
approved cabl e types.

Cable Installer Qualifications; G RO

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

SD-10 Operation and Mai ntenance Data
Electrical Distribution System G RO

Si x copies of operation and mai ntenance manuals, within 7
cal endar days followi ng the conpletion of tests and i ncludi ng
assenbly, installation, operation and nai ntenance instructions,
spare parts data which provides supplier nane, current cost,
cat al og order nunber, and a recommended |ist of spare parts to be
stocked. Manuals shall also include data outlining detailed
procedures for systemstartup and operation, and a troubl eshooting
gui de which |ists possible operational problenms and corrective
action to be taken. A brief description of all equipnment, basic
operating features, and routine mai ntenance requirenents shal
al so be included. Docunents shall be bound in a binder marked or
identified on the spine and front cover. A table of contents page
shal |l be included and nmarked with pertinent contract information

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

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

1

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

4 DELI VERY, STORAGE, AND HANDLI NG

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

manuf acturer's requirenments. Wod poles held in storage for nore than 2
weeks shall be stored in accordance with ANSI C6.1. Handling of wood poles
shall be in accordance with ANSI (6.1, except that pointed tools capable of
produci ng i ndentations nore than 25 nmin depth shall not be used. Metal
pol es shall be handl ed and stored in accordance with the manufacturer's

i nstructions.

5 EXTRA MATERI ALS

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

PART 2 PRODUCTS

2.

2.

2.

1 STANDARD PRODUCT

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

2 NAMVEPLATES
2.1 CGener a

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

. 2.2 Liquid-Filled Transformer Nanepl ates

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

nanepl ates. Transforner dielectric exceeding the 50 ppm PCB content or
transforners without certification will be considered as PCB i nsul ated and
wi Il not be accepted.

.3 CORRCSI ON PROTECTI ON
. 3.1 Al umi num Material s

Al umi num shal |l not be used.
.3.2 Ferrous Metal Materials
.3.2.1 Har dwar e

Ferrous netal hardware shall be hot-dip gal vanized in accordance with ASTM
A 153/ A 153M and ASTM A 123/ A 123M

.3.2.2 Equi pnent

Equi prent and conponent itens, including but not limted to transforner
stations and ferrous metal |um naries not hot-dip gal vanized or porcelain
enanel finished, shall be provided with corrosion-resistant finishes which
shal |l withstand 120 hours of exposure to the salt spray test specified in
ASTM B 117 wi thout | oss of paint or rel ease of adhesion of the paint priner
coat to the netal surface in excess of 1.6 mm (1/16 inch) fromthe test
mark. The scribed test mark and test eval uation shall be in accordance
with ASTM D 1654 with a rating of not less than 7 in accordance with TABLE
1, (procedure A). Cut edges or otherw se danaged surfaces of hot-dip

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

.3.3 Fi ni shi ng

Painting required for surfaces not otherw se specified and finish painting
of items only prined at the factory shall be as specified in Section 09900
PAI NTS AND COATI NGS.

.4 CABLES

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

4.1 Medi um Vol t age Cabl es

.4.1.1 Cener a

Cabl e construction shall be Type WMV, conform ng to NFPA 70 and UL 1072.

Cabl es shall be manufactured for use in duct or direct burial applications
as indicat ed.

2.4.1.2 Rat i ngs

Cabl es shall be rated for a circuit voltage of 15 kV.

2.4.1.3 Conductor Materia

Under ground cabl es shall be soft drawn copper conplying with ASTM B 3 and
ASTM B 8 for regular concentric and conpressed stranding or ASTM B 496 for
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conpact strandi ng.

.4.1.4 I nsul ation

Cabl e insulation shall be cross-linked thernosetting pol yethyl ene (XLP)

i nsulation conforming to the requirenents of NEMA WC 7 and AEIC CS5. A 133
percent insulation |evel shall be used on 5 kV, 15 kV and 25 kV rated

cabl es. The Contractor shall conply with EPA requirements in accordance
with Section 01670 RECYCLED / RECOVERED MATERI ALS

.4.1.5 Shi el di ng

Cables rated for 2 kV and above shall have a seni conducting conduct or
shield, a sem conducting insulation shield, and an overall copper tape or
wire shield for each phase. The shield tape or wire shall be sized to neet
| EEE C2 requirenents.

.4.1.6 Neutral s

Neutral conductors of shall be copper enploying the sane insulation and
jacket materials as phase conductors, except that a 600-volt insulation
rating i s acceptable.

4.1 7 Jacket s

Cabl es shall be provided with a polyethylene jacket. Direct buried cables
shall be rated for direct burial

.4.2 Low Vol t age Cabl es

Cabl es shall be rated 600 volts and shall conformto the requirenents of
NFPA 70, and nust be UL listed for the application or neet the applicable
section of either | CEA or NEMA standards.

.4.2.1 Conductor Materia

Under ground cabl es shall be anneal ed copper conplying with ASTM B 3 and
ASTM B 8. Interm xing of copper and al um num conductors is not permtted.

.4.2.2 I nsul ation

I nsul ation nust be in accordance with NFPA 70, and nust be UL |isted for
the application or neet the applicable sections of either | CEA or NEMA
st andar ds.

.4.2.3 Jacket s

Mul ti conductor cables shall have an overall PVC outer jacket.

.4.2.4 Direct Buried

Single and multi-conductor cables shall of a type identified for direct
burial. Service entrance cables shall conformto UL 854 for Type USE
servi ce entrance cable.

.4.2.5 I n Duct

Cabl es shall be single-conductor cable, in accordance w th NFPA 70.
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2.

2.

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

Medi um vol t age cable joints shall conply with EEE Std 404 and | EEE Std 592.
Medi um vol t age cable terminations shall comply with IEEE Std 48. Joints
shal | be the standard products of a manufacturer and shall be either of the

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

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

.5.2 Medi um Vol t age Separabl e I nsul at ed Connectors

Separ abl e i nsul ated connectors shall conmply with IEEE Std 386 and | EEE Std
592 and shall be of suitable construction or standard splice kits shall be
used. Separable insulated connectors are acceptable for voltages up to 35
kV. Connectors shall be of the | oadbreak type as indicated, of suitable
construction for the application and the type of cabl e connected, and shal

i ncl ude cabl e shield adaptors. Separable insulated connectors shall not be
used as substitutes for conventional permanent splices. External clanping
points and test points shall be provided.

.5.3 Low Vol tage Cable Splices

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

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

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

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

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

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

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

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

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

surrounds the joined conductors.

.5.4 Ter m nati ons

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

term nati ons, when such apparatus is provided with suitable bushings.

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

i nsi de outdoor equi pnent housi ngs which are seal ed agai nst norna
infiltration of mpisture and outside air, indoor, Class 2 terminations are
acceptable. Cass 3 terminations are not acceptable. Term nations, where
required, shall be provided with nounting brackets suitable for the

i ntended installation and with grounding provisions for the cable
shi el ding, netallic sheath, and arnor.
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2.5.4.1 Factory Prefornmed Type

Mol ded el astoner, wet-process porcelain, prestretched, and heat-shrinkabl e
term nations shall utilize factory preformed conmponents to the maxi mum
extent practicable rather than tape build-up. Terminations shall have
basic i npul se levels as required for the systemvoltage |level. Leakage

di stances shall conmply with wet withstand voltage test requirenments of |EEE
Std 48 for the next higher Basic Insulation Level (BIL) |evel.

2.5.4.2 Taped Term nati ons

Taped terninations shall use standard termination kits providing term na
connectors, field-fabricated stress cones, and rain hoods. Term nations
shall be at |east 635 long fromthe end of the tapered cable jacket to the
start of the terminal connector, or not less than the kit manufacturer's
recomendat i ons, whi chever is greater

2.6 CONDU T AND DUCTS

Duct |ines shall be concrete-encased, thin-wall type for duct |ines
bet ween manhol es and for other nediumvoltage |ines.

2.6.1 Metal li ¢ Conduit
Internediate netal conduit shall conmply with UL 1242. Rig

steel conduit shall conply with UL 6 and ANSI C80.1. Meta
fittings and outlets shall conply with UL 514A and NEVA FB

i d gal vani zed
I1ic conduit
1

2.6.2 Nonnetal I i ¢ Ducts
2.6.2.1 NOT USED

2.6.2.2 Concrete Encased Ducts

UL 651 Schedule 40 or NEMA TC 6 Type EB
2.6.2.3 Direct Buria

UL 651 Schedul e 80, or NEMA TC 6 Type DB
2.6.3 Condui t Seal i ng Conpound

Conpounds for sealing ducts and conduit shall have a putty-like consistency
wor kabl e with the hands at tenperatures as | ow as 2 degrees C (35 degrees
F), shall neither slunp at a tenperature of 150 degrees C (300 degrees F),
nor harden materially when exposed to the air. Compounds shall adhere to
cl ean surfaces of fiber or plastic ducts; metallic conduits or conduit
coatings; concrete, nasonry, or |ead; any cable sheaths, jackets, covers,
or insulation materials; and the common netals. Conpounds shall forma
seal wi thout dissolving, noticeably changing characteristics, or renoving
any of the ingredients. Conpounds shall have no injurious effect upon the
hands of worknen or upon materials.

2.7 MANHOLES, HANDHOLES, AND PULLBOXES
Manhol es, handhol es, and pul | boxes shall be as indicated. Strength of
manhol es, handhol es, and pul | boxes and their frames and covers shal

conformto the requirenents of |EEE C2. Precast-concrete manhol es shal
have the required strength established by ASTM C 478, ASTM C 478M  Franes
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2.

2

*

*

and covers shall be nade of gray cast iron and a nachi ne-fini shed seat
shal |l be provided to ensure a matching joint between franme and cover. Cast
iron shall conply with ASTM A 48M, d ass 30B, minimum Handholes for | ow
voltage cables installed in parking lots, sidewal ks, and turfed areas shal
be fabricated from an aggregate consisting of sand and with conti nuous
woven gl ass strands having an overall conpressive strength of at |east 69
MPa and a flexural strength of at least 34.5 MPa. Pullbox and handhol e
covers in sidewal ks, and turfed areas shall be of the same nmaterial as the
box. Concrete pull boxes shall consist of precast reinforced concrete
boxes, extensions, bases, and covers.

. 8 NOT USED
.9 TRANSFORMERS

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

9.1 NOT USED
2.9.2 Pad- Mount ed Transforners

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

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

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

provi sions for a padl ock

.9.2.1 Hi gh- Vol t age Conpartnents

hkhkhkkhkhkhhkhkhhhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhkhhhkhhhhhdhhhdhhhdhhhddhrhdhkrdhkrrhrx*x

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

oi | -imrersed, current-limting, bayonet-type fuses , nediumvoltage
separ abl e | oadbreak connectors, universal bushing wells and inserts or

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

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

i nsul ated and configured to terminate on a second set of high voltage
bushi ngs.

EE R I R I I SR I I R S R O R R S R I R R I S R R I R I R O
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2.9.2.2 Load- Break Switch

Radi al -feed oil-imersed type rated at 15 kV, 95 kV BIL, with a continuous
current rating and | oad-break rating of 200 anpere, and a make-and-| atch
rating of 10,000 rns anperes synmetrical. Locate the switch handle in the
hi gh-vol t age conpartnent.

2.9.2.3 Transforner Tank Sections

khkkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhhdhhhdhhhkhdhdhdhkrdhrkhrkx*

Transformers shall conmply with | EEE C57.12. 00, ANSI C57.12.21, and ANSI|
C57.12.26 and shall be of the mneral oil-insulated type or |ess-flamuable,
liquid-insulated type with high nol ecul ar-wei ght hydrocarbon |i quid.
Transformers shall be suitable for outdoor use and shall have 2 separate
wi ndi ngs per phase. Standard NEMA primary taps shall be provided. \Were
primary taps are not specified, 4, 2-1/2 percent rated kVA high-voltage
taps shall be provided 2 above and 2 bel ow rated, prinmary voltage.
perating handles for prinmary tap changers for de-energi zed operation shal
be | ocated within high-voltage conpartnments, externally to transforner
tanks. Adjacent to the tap changer operating handl e, a naneplate or

equi val ent stenciled inscription shall be provided and inscribed "DO NOT
OPERATE UNDER LOAD." Transformer ratings at 60 Hz shall be as foll ows:

Three-phase capacCity........... . i, as shown.

I MpEdaANCE. . .. 5.75%
Tenmperature RiSe. ... ... ... 65 degrees C
High-voltage winding............... ... .. .. 12,470 volts.
Hi gh-voltage winding connections................ ... iuon... Delta
Lowvoltage winding........ ... ... ... 480 volts.
Low vol tage winding connections................. ... ..., We

R I I R I I R I I O R I I S S I S R I R I I I R S I S R S I S O S O

2.9.2.4 Low Vol t age Cabl e Conpartnents

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

2.9.2.5 Accessori es

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

t hermoneter, |iquid-Ievel gauge, and drain valve with built-in sanpling
device shall be provided for each transformer station

I nsul at ed- bushi ng-type parking stands shall be provi ded adjacent to each
separ abl e | oad-break el bow to provide for cable isolation during
sectionalizing operations.
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.10 NOT USED
11 SURCGE ARRESTERS

Surge arresters shall conply with NEMA LA 1, |EEE C62.1, |EEE C62.2, and

| EEE C62.11 and shall be provided where indicated. Arresters shall be
distribution class, rated as shown. Arresters for use at elevations in
excess of 1.8 km (6000 feet) above nean sea | evel shall be specifically
rated for that purpose. Arresters shall be equipped with mounting brackets
suitable for the indicated installations. Arresters shall be of the

nmet al - oxi de varistor type

.12 GROUNDI NG AND BONDI NG
.12.1 Driven G ound Rods

Ground rods shall be copper-clad steel conforming to UL 467 not |ess than
19 mm (3/4 inch) in dianeter by 3.1 m (10 feet) in length. Sectional type
rods nay be used.

.12.2 Groundi ng Conduct ors

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

.13 CONCRETE AND REI NFORCEMENT

Concrete work shall have m ni mum 20 MPa conpressive strength and conformto
the requirenents of Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE
Concrete reinforcing shall be as specified in Section 03200A CONCRETE

REI NFORCEMENT.

.14  PADLOCKS
Padl ocks shall conmply with Section 08710 DOOR HARDWARE
.15 CABLE FI REPROCOFI NG SYSTEMS

Cabl e fireproofing systenms shall be listed in FM P7825a as a
fire-protective coating or tape approved for grouped el ectrical conductors
and shall be suitable for application on the type of mediumvoltage cables
provided. After being fully cured, materials shall be suitable for use
where exposed to oil, water, gases, salt water, sewage, and fungus and
shal | not damage cabl e jackets or insulation. Asbestos materials are not
accept abl e.

.15.1 Fi reproof Coating

Cabl e fireproofing coatings shall be compounded of water-based

t hernopl astic resins, flame-retardant chemnicals, and inorganic
nonconbusti bl e fibers and shall be suitable for the application nethods
used. Coatings applied on bundled cables shall have a derating factor of

| ess than 5 percent, and a dielectric strength of 95 volts per m | m nimum
after curing.
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2.15.2 Fi reproofing Tape

Fireproofing tape shall be at least 50 nm (2 inches) w de and shall be a
flexible, conformable, polyneric, elastoner tape designed specifically for
fireproofing cables.

2.15.3 Pl astic Tape

Preapplication plastic tape shall be pressure sensitive, 0.254 mm (10 ml)
thick, conforming to UL 510.

2.16 LI QUI D DI ELECTRI CS

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

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

2.17 FACTORY TESTS

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

a. Transforners: Manufacturer's standard routine design and ot her
tests in accordance with | EEE C57.12. 00.

b. Transforners rated 200 kVA and above: Reduced full-wave,
chopped-wave, and full-wave inmpul se test on each |line and neutra
termnal, in accordance with | EEE C57. 98.

c. Factory Preformed Termi nations: Wt wthstand voltage tests in
accordance with |EEE Std 48 for the next higher BIL |evel.

2.18 NOT USED
2.19 FAULT CURRENT ANALYSI S

Anal yses shall be prepared to denonstrate that the equi pnent sel ected and
system constructed neet the contract requirenents for equi pnment ratings,
coordi nation, and protection. They shall include a fault current analysis.
The studies shall be perforned by a registered professional engineer with
denonstrated experience in power system coordination in the |last three
years. The Contractor shall provide a list of references conplete with
poi nts of contact, addresses and tel ephone nunbers. The sel ection of the
engi neer is subject to the approval of the Contracting Oficer

2.19.1 Scope of Anal yses

The fault current analysis, and protective device coordi nati on study shal
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begin at: the source bus and extend down to system bused where fault
availability is 10,000 anmperes (symmetrical) for building/facility 600 volt
| evel distribution buses.

2.19.2 Det erm nati on of Facts

The tine-current characteristics, features, and naneplate data for each
exi sting protective device shall be determ ned and docurmented. The
Contractor shall coordinate with the Ft. Canpbell electric shop for fault
current availability at the site.

2.19.3 Singl e Line Di agram

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

(i ncludi ng generator and nmotor contributions). A fault-inpedance di agram
or a conputer analysis diagram may be provided. Each bus, device or
transformati on point shall have a unique identifier. |If a fault-inpedance
diagramis provided, inpedance 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.

2.19.4 Fault Current Analysis
2.19.4.1 Met hod

The fault current analysis shall be performed in accordance wth methods
described in | EEE Std 242, and | EEE Std 399.

2.19.4.2 Dat a

Actual data shall be utilized in fault cal culations. Bus characteristics
and transforner inpedances shall be those proposed. Data shall be
docunented in the report.

2.19.5 NOT USED
2.19.6 St udy Report

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

b. The report shall provide the calculation performed for the
anal yses, including conputer analysis prograns utilized. The nane
of the software package, devel oper, and version nunmber shall be
provi ded.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Equi prent and devi ces shall be installed and energi zed in accordance with
the manufacturer's published instructions. Steel conduits installed
underground shall be installed and protected fromcorrosion in conformance
with the requirenents of Section 16415A ELECTRI CAL WORK, | NTERI OR.  Except
as covered herein, excavation, trenching, and backfilling shall conformto
the requirenents of Section 02300 EARTHWORK. Concrete work shall have

m ni mum 20 MPa conpressive strength and conformto the requirenents of
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Section 03300 CAST-1 N- PLACE STRUCTURAL CONCRETE
1.1 Conf ormance to Codes

The installation shall conply with the requirenents and recomendati ons of
NFPA 70 and | EEE C2 as applicabl e.

1.2 Verification of D nensions

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

. 1.3 Di sposal of Liquid Dielectrics

PCB- cont ami nat ed di el ectrics must be marked as PCB and transported to and
i ncinerated by an approved EPA waste disposal facility. The Contractor
shall furnish certification of proper disposal. Contaninated dielectrics
shall not be diluted to | ower the contam nation |evel.

.2 CABLE | NSTALLATI ON

The Contractor shall obtain fromthe manufacturer an installation manual or
set of instructions which addresses such aspects as cabl e construction

i nsul ation type, cable dianeter, bending radius, cable tenperature,
lubricants, coefficient of friction, conduit cleaning, storage procedures,
noi sture seals, testing for and purging noisture, etc. The Contractor
shall then prepare a checklist of significant requirenents which shall be
submtted along with the manufacturers instructions in accordance with
SUBM TTALS.

2.1 Cable Installation Plan and Procedure

Cable shall be installed strictly in accordance with the cable

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

.2.1.1 Cabl e I nspection

The cabl e reel shall be inspected for correct storage positions, signs of
physi cal damage, and broken end seals. |f end seal is broken, novisture
shall be renoved fromcable in accordance with the cable manufacturer's
recommendat i ons.

.2.1.2 Duct C eani ng

Duct shall be cleaned with an assenbly that consists of a flexible nandre
(manuf acturers standard product in |lengths recomrended for the specific
size and type of duct) that is 6.4 nm (1/4 inch) |less than inside dianeter
of duct, 2 wire brushes, and a rag. The cleaning assenbly shall be pulled
t hrough conduit a mininumof 2 tinmes or until |ess than a volune of 131
cubic centimeters (8 cubic inches) of debris is expelled fromthe duct.
.2.1.3 Duct Lubrication

The cabl e lubricant shall be conpatible with the cable jacket for cable
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3.

that is being installed. Application of |ubricant shall be in accordance
with lubricant manufacturer's reconmendati ons.

.2.1. 4 Cabl e Installation

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

wi nch as required. The Contractor shall provide a pulling grip or pulling
eye in accordance with cable manufacturer's recomendations. The pulling
grip or pulling eye apparatus shall be attached to pol ypropyl ene or manill a
rope foll owed by lubricant front end packs and then by power cables. A
dynanometer shall be used to nonitor pulling tension. Pulling tension
shal |l not exceed cabl e manufacturer's reconmendations. The Contractor

shall not allow cables to cross over while cables are being fed into duct.
For cable installation in cold weather, cables shall be kept at 10 degrees
C (50 degrees F) tenperature for at |east 24 hours before installation.

.2.1.5 Cable Installation Pl an

The Contractor shall submit a cable installation plan for all cable pulls
in accordance with the detail draw ngs portion of paragraph SUBM TTALS.
Cable installation plan shall include:

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

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

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

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

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

i. Cable jamratio.

j.  Maximum al l owabl e pulling tension on each different type and size
of conductor.

k. Maxi mum al | owabl e pulling tension on pulling device.
2.2 Duct Line
Cabl es shall be installed in duct |lines where indicated. Cable splices in
| owvol tage cabl es shall be made in nmanhol es and handhol es only, except as
otherwi se noted. Cable joints in mediumvoltage cables shall be nade in

manhol es or approved pul | boxes only. Neutral and groundi ng conductors
shall be installed in the same duct with their associ ated phase conductors.
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3.2.3 NOT USED
3.2. 4 NOT USED
3.2.5 El ectri c Manhol es

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

3.3 CABLE JO NTS

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

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

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

3.4 FI REPROCFI NG

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

| eavi ng a nmanhol e.

3.4.1 Tape Met hod

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

3.4.2 Sprayabl e Met hod

Manhol es shall be power ventilated until coatings are dry and dewatered and
the coatings are cured. Ventilation requirenents shall be in accordance
with the manufacturer's instruction, but not less than 10 air changes per
hour shall be provided. Cable coatings shall be applied by spray, brush,
or glove to a wet filmthickness that reduces to the dry filmthickness
approved for fireproofing by FM P7825a. Application nethods and necessary
safety precautions shall be in accordance with the nanufacturers
instructions. After application, cable coatings shall be dry to the touch
in1lto 2 hours and fully cured in 48 hours, except where the nmanufacturer
has stated that because of unusual hum dity or tenperature, |onger periods
may be necessary.
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3.

3.

5 DUCT LI NES
5.1 Requi renent s

Nurmbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninumslope of 100 mm per 30 m Depending on the contour of the
finished grade, the high-point may be at a ternminal, a nmanhole, a handhol e,
or between manhol es or handhol es. Short-radi us manufactured 90-degree duct
bends may be used only for pole or equipment risers, unless specifically

i ndi cated as acceptable. The m ni mum manufactured bend radi us shall be 450
mm (18 inches) for ducts of less than 80 nm (3 inch) dianmeter, and 900 mm
(36 inches) for ducts 80 mm (3 inches) or greater in diameter. O herwi se,

| ong sweep bends having a mnimmradius of 7.6 mshall be used for a
change of direction of nore than 5 degrees, either horizontally or
vertically. Both curved and straight sections nay be used to formlong
sweep bends, but the maxi mum curve used shall be 30 degrees and
manuf act ured bends shall be used. Ducts shall be provided with end bells
whenever duct lines termnate in manhol es or handhol es.

.5.2 Tr eat nent

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

.5.3 Concr et e Encasement

Ducts requiring concrete encasenents shall conmply with NFPA 70, except that
el ectrical duct bank configurations for ducts 150 mm (6 inches) in dianeter
shal | be deternined by cal culation and as shown on the drawi ngs. The
separati on between adjacent electric power and conmuni cati on ducts shal
conformto |EEE C2. Duct |ine encasenents shall be monolithic
construction. Were a connection is made to a previously poured
encasenent, the new encasenment shall be well bonded or doweled to the

exi sting encasenent. The Contractor shall subnit proposed bondi ng nethod
for approval in accordance with the detail draw ng portion of paragraph
SUBM TTALS. At any point, except railroad and airfield crossings, tops of
concrete encasenents shall be not |ess than the cover requirenents listed
in NFPA 70. At railroad and airfield crossings, duct lines shall be
encased with concrete and reinforced as indicated to withstand specified
surface | oadi ngs. Tops of concrete encasenents shall be not less than 1.5 m
bel ow tops of rails or airfield paving unless otherw se indicated. Were

ducts are jacked under existing pavenment, rigid steel conduit will be
installed because of its strength. To protect the corrosion-resistant
conduit coating, predrilling or installing conduit inside a |larger iron

pi pe sl eeve (jack-and-sleeve) is required. For crossings of existing

rail roads and airfield pavenents greater than 15 min length, the
predrilling method or the jack-and-sleeve nethod will be used. Separators
or spacing blocks shall be made of steel, concrete, plastic, or a

conbi nati on of these materials placed not farther apart than 1.2 mon
centers. Ducts shall be securely anchored to prevent novenment during the
pl acenent of concrete and joints shall be staggered at |east 150 nm

SECTI ON 16375A Page 22



* * * Gafety Pays * * *
SOF FLI GHT SI MULATOR ADDI TI ON 001522

vertically.
3.5.4 Nonencased Direct-Buria

Top of duct lines shall be below the frost Iine depth but not |ess thanas
shown on plans and shall be installed with a m ninmumof 75 mmof earth
around each duct, except that between adjacent electric power and

conmuni cati on ducts, 300 nmof earth is required. Bottons of trenches
shal | be graded toward manhol es or handhol es and shall be snmpboth and free
of stones, soft spots, and sharp objects. \Were bottons of trenches
conprise materials other than sand, a 75 nmlayer of sand shall be laid
first and conpacted to approxi nate densities of surrounding firm soi
before installing ducts. Joints in adjacent tiers of duct shall be
vertically staggered at leastl 50 nm The first 150 nm | ayer of backfil
cover shall be sand conpacted as previously specified. The rest of the
excavation shall be backfilled and conpacted in 75 to 150 mm | ayers. Duct
banks may be held in alignnment with earth. However, high-tiered banks
shal |l use a wooden frane or equivalent formto hold ducts in alignnent
prior to backfilling.

3.5.5 Installati on of Couplings

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

3.5.5.1 NOT USED
3.5.5.2 Pl asti c Duct

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

3.5.6 Duct Line Markers

Duct line nmarkers shall be provided at the ends of |ong duct |ine stubouts
or for other ducts whose |ocations are indeterm nate because of duct
curvature or termnations at completely bel owgrade structures. In
addition to markers, a 0.127 mm (5 ml) brightly colored plastic tape, not
less than 75 nm (3 inches) in width and suitably inscribed at not nore than
3 m(10 feet) on centers with a continuous netallic backing and a
corrosion-resistant 0.0254 mm (1 ml) netallic foil core to pernit easy

| ocation of the duct line, shall be placed approximately 300 mm bel ow

fini shed grade | evels of such |ines.

3.6 MANHOLES, HANDHOLES, AND PULLBOXES
3.6.1 Cener a

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

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

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

unpaved areas, the top of nanhol e covers shall be approxinmately 15 nm above
the finished grade. Where existing grades that are higher than finished
grades are encountered, concrete assenblies designed for the purpose shal
be installed to elevate tenporarily the manhol e cover to existing grade
level. Al duct lines entering manhol es nust be installed on conmpact soi
or otherw se supported when entering a manhole to prevent shear stress on
the duct at the point of entrance to the nmanhole. Duct |ines entering
cast-in-place concrete nmanhol es shall be cast in-place with the manhol e.
Duct |ines entering precast concrete nmanhol es through a precast knockout
penetration shall be grouted tight with a portland cement nortar. PVC duct
lines entering precast nmanhol es through a PVC endbell shall be sol vent

wel ded to the endbell. A cast netal grille-type sunp frane and cover shal
be installed over the manhole sunp. A cable-pulling iron shall be
installed in the wall opposite each duct |ine entrance.

3.6.2 El ectri c Manhol es

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

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

3.6.3 Conmmmuni cati ons Manhol es

The nunber of hot-dip gal vani zed cable racks with a plastic coating over
t he gal vani zi ng indicated shall be installed in each tel ephone manhol e.
Each cabl e rack shall be provided with 2 cable hooks. Cables for the

t el ephone and communi cation systenms will be installed by others.

3.6.4 Handhol es

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

3.6.5 Pul | boxes

Pul | box tops shall be flush with sidewal ks or curbs or placed 15 nmabove
surroundi ng grades when renote from curbed roadways or sidewal ks. Covers
shal | be marked "Low Vol tage" and provided with 2 lifting eyes and 2

hol d-down bolts. Each box shall have a suitable opening for a ground rod.
Conduit, cable, ground rod entrances, and unused openi ngs shall be seal ed
with nortar.

3.6.6 G ound Rods

A ground rod shall be installed at the nmanhol es, handhol es and pul | boxes.

G ound rods shall be driven into the earth before the manhole floor is
poured so that approximtely 100 mm of the ground rod will extend above the
manhol e floor. Wen precast concrete manhol es are used, the top of the
ground rod may be bel ow the manhole floor and a No. 1/0 AWG ground
conduct or brought into the manhol e through a watertight sleeve in the
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manhol e wal |
3.7 PAD- MOUNTED EQUI PMENT | NSTALLATI ON

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

equi prent or scratch painted or coated surfaces. After installation
surfaces shall be inspected and scratches touched up with a paint or
coating provided by the manufacturer especially for this purpose.

3.7.1 Concr et e Pads
3.7.1. 1 Constructi on

Concrete pads for pad-nounted el ectrical equi pnent nay be either
pre-fabricated or shall be poured-in-place. Pads shall be constructed as

i ndi cated, except that exact pad di mensions and nmounting details are

equi pment specific and are the responsibility of the Contractor. Tops of
concrete pads shall be level and shall project 100 nm above fini shed paving
or grade and sloped to drain. Edges of concrete pads shall have 20 mm
chanfer. Conduits for primary, secondary, and groundi ng conductors shal

be set in place prior to placenment of concrete pads. Where grounding

el ectrode conductors are installed through concrete pads, PVC conduit

sl eeves shall be installed through the concrete to provi de physica
protection. To facilitate cable installation and termi nation, the concrete
pad shall be provided with a rectangul ar hole below the primry and
secondary conpartnents, sized in accordance with the manufacturer's
recommended di nensions. Upon conpl etion of equipnent installation the
rectangul ar hole shall be filled with masonry grout.

3.7.1. 2 Concrete and Rei nforcement

Concrete work shall have mnimum 20 MPa conpressive strength and conform
to the requirenents of Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE
Concrete pad reinforcenent shall be in accordance with Section 03200A
CONCRETE REI NFORCEMENT.

3.7.1.3 Seal i ng

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

3.8 CONNECTI ONS BETWEEN AERI AL AND UNDERGROUND SYSTEMS

Connecti ons between aerial and underground systens shall be nade as shown.
Under ground cabl es shall be extended up poles in guards or conduit to cable
term nations. Conduits shall be secured to the poles by 2-hole gal vani zed
steel pipe straps spaced not more than 3 mapart and with 1 strap not nore
than 300 nm from any bend or term nation. Cable guards shall be secured to
poles in accordance with the manufacturer's published procedures. Conduits
shal | be equi pped with bushings to protect cables and mininmze water entry.
Capnut pot heads shall be used to termni nate nedi umvoltage
mul ti pl e-conductor cable. Cables shall be supported by devices separate
fromthe conduit or guard, near their point of exit fromthe conduit or
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guard.
3.8.1 NOT USED
3.9 CONNECTI ONS TO BUI LDI NGS

Cabl es shall be extended into the various buildings as indicated, and shal
be connected to the first applicable termnation point in each building.
Interfacing with building interior conduit systenms shall be at conduit
stubouts termnating 1.5 m outside of a building. After installation of
cabl es, conduits shall be sealed w th caul king conpound to prevent entrance
of noisture or gases into buildings.

3.10 GROUNDI NG

A ground ring consisting of the indicated configuration of bare copper
conductors and driven ground rods shall be installed around pad-nounted
equi pnment as shown. Equi pnrent franmes of netal -encl osed equi prent, and

ot her noncurrent-carrying nmetal parts, such as cable shields, cable sheaths
and armor, and netallic conduit shall be grounded. At |east 2 connections
shall be provided froma transfornmer, to the ground. Metallic franes and
covers of handhol es and pull boxes shall be grounded by use of a braided,
copper ground strap wi th equival ent anpacity of No. 6 AWG

3.10.1 Groundi ng El ectrodes

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

a. Driven rod electrodes - Unless otherw se indicated, ground rods
shall be driven into the earth until the tops of the rods are
approxi mately 300 mm bel ow fi ni shed grade.

b. Gound ring - A ground ring shall be installed as shown consisting
of bare copper conductors installed 600 mm plus or mnus 75 mm
bel ow finished top of soil grade. Gound ring conductors shall be
sized as shown but no smaller than No. 2 AWG

c. Additional electrodes - Wen the required ground resistance i s not
nmet, additional electrodes shall be provided interconnected wth
groundi ng conductors to achi eve the specified ground resistance.
The additional electrodes will be up to three, 3 rods spaced a
m ni mum of 3 mapart driven perpendi cular to grade coupled and
driven with the first rod. 1In high ground resistance, UL |listed
chemically charged ground rods may be used. |If the resultant
resi stance exceeds 25 ohms neasured not |ess than 48 hours after
rainfall, the Contracting O ficer shall be notified i mediately.

3.10.2 Groundi ng and Bondi ng Connecti ons

Connecti ons above grade shall be nade by the fusion-welding process or with
bol ted sol derl ess connectors, in conpliance with UL 467, and those bel ow
grade shall be nmade by a fusion-wel ding process. Were grounding
conductors are connected to al um num conposition conductors, specially
treated or |ined copper-to-alun num connectors suitable for this purpose
shal | be used
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3.10.3 Groundi ng and Bondi ng Conductors

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

| ocated to provide nmaxi mum physical protection. Bends greater than 45
degrees in ground conductors are not permtted. Routing of ground
conductors through concrete shall be avoided. Wen concrete penetration is
necessary, nonnetallic conduit shall be cast flush with the points of
concrete entrance and exit so as to provide an opening for the ground
conductor, and the opening shall be sealed with a suitable compound after
install ation.

3.10. 4 Surge Arrester Grounding

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

3.10.5 Manhol e, Handhol e, or Concrete Pull box G oundi ng

Ground rods installed in manhol es, handhol es, or concrete pull boxes shal
be connected to cable racks, cable-pulling irons, the cable shielding,
netallic sheath, and arnor at each cable joint or splice by neans of a No.
4 AWG braided tinned copper wire. Connections to netallic cable sheaths
shal | be by nmeans of tinned termnals soldered to ground wires and to cable
sheaths. Care shall be taken in soldering not to damage netallic cable
sheat hs or shields. Gound rods shall be protected with a doubl e wrapping
of pressure-sensitive plastic tape for a distance of 50 nm above and 150 mm
bel ow concrete penetrations. Gounding el ectrode conductors shall be
neatly and firmy attached to manhol e or handhole walls and the anount of
exposed bare wire shall be held to a m ni num

3.10.6 Metal Splice Case G ounding

Metal splice cases for nediumvoltage direct-burial cable shall be grounded
by connection to a driven ground rod | ocated within 600 mm of each splice
box using a groundi ng el ectrode conductor having a current-carrying
capacity of at least 20 percent of the individual phase conductors in the
associ ated splice box, but not Iess than No. 6 AWG

3.10.7 Ri ser Pol e Groundi ng

A single continuous vertical grounding el ectrode conductor shall be
installed on each riser pole and connected directly to the grounding

el ectrodes indicated on the drawings or required by these specifications.
Al'l equipnment, neutrals, surge arresters, and itens required to be grounded
shal |l be connected directly to this vertical conductor. The grounding

el ectrode conductor shall be sized as shown. G ounding el ectrode
conductors shall be stapled to wood poles at intervals not exceeding 600 mm

3.11 FI ELD TESTI NG
3.11.1 Cenera
Field testing shall be performed in the presence of the Contracting

Oficer. The Contractor shall notify the Contracting Oficer 10 days prior
to conducting tests. The Contractor shall furnish all materials, |abor
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and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspections recomended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perfornmned,
personnel involved, devices tested, serial nunmber and name of test

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

3.11.2 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,

protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi prent which
are damaged due to inproper test procedures or handling.

3.11.3 G ound- Resi stance Tests

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

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

el ectrodes must still be provided.

a. Gound ring - 10 ohns.
3.11.4 NOT USED
3.11.5 Medi um Vol t age Cabl e Test

After installation and before the operating test or connection to an

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

3.11.6 Low Vol t age Cabl e Test

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

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

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

3.11.7 Liquid-Filled Transformer Tests

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

a. Insulation resistance test phase-to-ground.
b. Turns ratio test.
c. Correct phase sequence.
d. Correct operation of tap changer
3.11.8 NOT USED
3.11.9 NOT USED
3.11.10 NOT USED
3.11.11 NOT USED
3.11.12 Pre- Energi zati on Services

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

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

b. Pad-npbunted transforners
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3.11.13 Qperating Tests

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

3.12 MANUFACTURER S FI ELD SERVI CE

3.12.1 NOT USED

3.12.2 Install ati on Engi neer
After delivery of the equi prment, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent manufacturer to
supervise the installation of the equipnment, assist in the performance of
the onsite tests, initial operation, and instruct personnel as to the
operational and mai ntenance features of the equi pnent.

3.13  ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation
mat eri al or operation have been corrected.

-- End of Section --
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SECTI ON 16415A

ELECTRI CAL WORK, | NTERI OR
06/ 02
AVENDMENT 1

PART 1 GENERAL

1

1 REFERENCES

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

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

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

ANSI C39.1 (1981; R 1992) Requirenents for Electrica
Anal og I ndicating Instrunents

ANSI C78.1 (1991; Cr78.1a; R 1996) Fluorescent Lanps -
Rapi d- Start Types - Di nensi onal and
El ectrical Characteristics

ANSI C78. 1350 (1990) Electric Lanps - 400-Watt,
100- Vol t, S51 Singl e-Ended Hi gh-Pressure
Sodi um Lanps

ANSI C78. 1351 (1989) Electric Lanps - 250-Watt, 100-Volt
S50 Singl e-Ended Hi gh- Pressure Sodi um Lanps

ANSI C78. 1352 (1990) Electric Lanps - 1000-\Watt,
250- Vol t, S52 Singl e-Ended Hi gh-Pressure
Sodi um Lanps

ANSI C78. 1355 (1989) Electric Lanps - 150-Watt, 55-Volt
S55 Hi gh- Pressure Sodi um Lanps
ANSI C78. 1375 (1996) 400-watt, M9 Singl e- Ended
Met al - Hal i de Lanps
ANSI C78. 1376 (1996) 1000-WAtt, MA7 Metal - Halide Lanps
ANSI C78. 20 (1995) Electric Lanps - Characteristics of

I ncandescent Lamps A, G PS, and Sinmlar
Shapes with E26 Medi um Screw Bases

ANSI C78. 21 (1995) Physical and Electrica
Characteristics - Incandescent Lanps - PAR
and R Shapes

ANSI C78. 2A (1991) 18 & 26- Watt, Compact Fl uorescent
Quad Tube Lanps **
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(1992) 9 & 13-Watt, Compact Fl uorescent
Quad Tube Lanps **
(1995) Rigid Al um num Condui t

(1997) Specifications for Fluorescent Lanp
Bal | asts \ $18. 00$\ F\ X Addenda D & E

(1992) Ballasts for
Hi gh-1ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tipl e-Supply Type)

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

B 1

B 8

D 709

(1995) Hard-Drawn Copper Wre

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

(2000) Lami nated Thernosetting Materials

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

C37.13

C37.20.1

C62. 41

Std 81

(1990; R 1995) Low Vol tage AC Power
Circuit Breakers Used in Encl osures

(1993) Metal - Encl osed Low Vol t age Power
Circuit-Breaker Swi tchgear

(1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

(1983) Cuide for Measuring Earth
Resistivity, Gound |Inpedance, and Earth
Surface Potentials of a Ground System
(Part 1) \$31.00%\F

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

250

AB 1

FU 1

ICS 1

ICS 2

(1997) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun

(1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

(1986) Low Voltage Cartridge Fuses

(1993) Industrial Control and Systemns
(1993) Industrial Controls and Systens
Control lers, Contactors, and Overl oad

Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

(1993) Industrial Control and Systemns
Factory Built Assenblies

(1993) Industrial Control and Systens,
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NENVA
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NENVA

NENMA

NENVA

NENMA
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NENMA

NENVA

NFPA

NFPA

LE

PB

PB

SG

ST

TC

TC

VE

101

70

20

13
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Encl osur es

(1987) Recessed Luminaires, Ceiling
Conpatibility

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

(1998) Nonnetallic Qutlet Boxes, Device
Boxes, Covers and Box Supports

(1995) Panel boards

(1995) Deadfront Distribution Sw tchboards
(1998) Pol yvinyl-Chloride (PVC) Externally
Coat ed Gal vani zed Rigid Steel Conduit and
I nternedi ate Metal Conduit

(1995) Power Switchi ng Equi pnent

(1992) Dry-Type Transformers for Ceneral
Appl i cations

(1993) Electrical Nonnetallic Tubing (ENT)
(1998) El ectrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC- 40 and

EPC- 80)

(1996) Metal Cable Tray Systens

(1999) Ceneral Requirements for Wring
Devi ces

(1997) Wring Devices - D nensional
Requi renent s

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

(2000) Life Safety Code

(2002) National Electrical Code

U.S. NATI ONAL ARCH VES AND RECCORDS ADM NI STRATI ON ( NARA)

47 CFR 18

uL 1

UL 1010

UL 1022

I ndustrial, Scientific, and Medi cal
Equi pnent

UNDERWRI TERS LABORATORI ES (UL)

(2000) Fl exible Metal Conduit

(1995; Rev thru Mar 1999) Recepti cal - Pl ug
Conbi nati ons for Use in Hazardous
(Cassified) Locations

(1998) Line Isolation Mnitors
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

1029

1047

1242

1570

1571

1572

1660

198B

198C

198D

198E

198G

198H

198L

20

360

467

486A

486B

486C

486E
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(1994; Rev thru Dec 1997)
Hi gh-1ntensity-Di scharge Lanp Ball asts

(1995; Rev Jul 1998) Isol ated Power
Systens Equi prent

(1996; Rev Mar 1998) Internediate Meta
Condui t

(1995; Rev thru Nov 1999) Fl uorescent
Li ghting Fixtures

(1995; Rev thru Nov 1999) Incandescent
Li ghting Fixtures

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

(2000) Liquid-Tight Flexible Nonnetallic
Condui t

(1995) d ass H Fuses

(1986; Rev thru Feb 1998)

Hi gh- I nterrupting-Capacity Fuses,
Current-Limting Types

(1995) d ass K Fuses

(1988; Rev Jul 1988) Cass R Fuses

(1988; Rev May 1988) Fuses for
Suppl emrentary Overcurrent Protection

(1988; Rev thru Nov 1993) C ass T Fuses

(1995; Rev May 1995) D-C Fuses for
I ndustrial Use

(1995; Rev thru Oct 1998) GCeneral -Use Snap
Swi t ches

(1996; Rev thru QOct 1997) Liquid-Tight
Fl exi bl e Steel Conduit

(1993; Rev thru Apr 1999) G oundi ng and
Bondi ng Equi pnent

(1997; Rev thru Dec 1998) Wre Connectors

and Sol dering Lugs for Use with Copper
Conduct ors

(1997; Rev Jun 1997) Wre Connectors for
Use wi th Al um num Conduct ors

(1997; Rev thru Aug 1998) Splicing Wre
Connectors

(1994; Rev thru Feb 1997) Equi pnrent Wring
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Termnals for Use with Al un num and/ or
Copper Conductors

UL 489 (1996; Rev thru Dec 1998) Ml ded- Case
Circuit Breakers, Ml ded-Case Swi tches,
and Circuit-Breaker Encl osures

UL 498 (1996; Rev thru Jan 1999) Attachment Pl ugs
and Recept acl es
UL 5 (1996) Surface Metal Raceways and Fittings
UL 50 (1995; Rev thru Nov 1999) Encl osures for
El ectrical Equi pment
UL 506 (1994; R Cct 1997) Specialty Transforners
UL 508 (1999) Industrial Control Equi pnent
UL 510 (1994; Rev thru Apr 1998) Pol yviny

Chl ori de, Pol yethyl ene, and Rubber
I nsul ati ng Tape

UL 512 (1993; Rev thru Mar 1999) Fusehol ders

UL 514A (1996; Rev Dec 1999) Metallic Qutlet Boxes

UL 514B (1997; Rev Oct 1998) Fittings for Cable
and Conduit

UL 514C (1996; Rev thru Dec 1999) Nonnetallic
Qutl et Boxes, Flush-Device Boxes, and
Covers

UL 542 (1999) Lamphol ders, Starters, and Starter
Hol ders for Fluorescent Lanps

UL 6 (1997) Rigid Metal Conduit

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

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

UL 67 (1993; Rev thru Oct 1999) Panel boards

uL 797 (1993; Rev thru Mar 1997) Electrica

Metal I'i ¢ Tubing

UL 83 (1998; Rev thru Sep 1999)
Ther nopl astic-1nsul ated Wres and Cabl es

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

UL 845 (1995; Rev thru Nov 1999) Mdtor Contro
Centers
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UL 854 (1996; Rev Qct 1999) Service-Entrance
Cabl es
UL 869A (1998) Reference Standard for Service
Equi pnent
UL 877 (1993; Rev thru Nov 1999) Circuit Breakers

and Circuit-Breaker Enclosures for Use in
Hazardous (C assified) Locations

UL 886 (1994; Rev thru Apr 1999) CQutlet Boxes and
Fittings for Use in Hazardous (C assified)
Locati ons

UL 891 (1994; Rev thru Jan 1995) Dead- Front
Swi t chboar ds

UL 916 (1998) Energy Managenent Equi prent

UL 924 (1995; Rev thru Oct 97) Emergency Lighting
and Power Equi pnment

UL 935 (1995; Rev thru Oct 1998) Fl uorescent-Lanp
Bal | asts

UL 943 (1993; Rev thru May 1998) G ound- Faul t
Circuit-Interrupters

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

UL Elec Const Dir (1999) Electrical Construction Equi pnent
Directory

1.2 GENERAL
1.2.1 Rul es

The installation shall conformto the requirenents of NFPA 70 and NFPA 101
unl ess nore stringent requirenents are indicated or shown.

1.2.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi pment, conduit, and wiring. The Contractor shall become famliar
with all details of the work and verify all dimensions in the field so that
the outl ets and equi pnment shall be properly located and readily accessible.
Lighting fixtures, outlets, and other equi pment and naterials shall be
careful ly coordinated with nechanical or structural features prior to
installation and positioned according to architectural reflected ceiling
pl ans; otherwi se, lighting fixtures shall be symetrically |ocated
according to the room arrangenment when uniformillum nation is required, or
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 fromthe drawi ngs, details of and reasons for
departures shall be submtted and approved prior to inplenmenting any
change. The Contractor shall coordinate the electrical requirements of the
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nmechani cal work and provide all power related circuits, wiring, hardware
and structural support, even if not shown on the draw ngs.

1.2.3 Speci al Environnents
1.2.3.1 Weat her proof Locati ons

Wring, Fixtures, and equi pnment in designated |ocations shall conformto
NFPA 70 requirenents for installation in danp or wet |ocations.

1.2.3.2 NOT USED
1.2.3.3 Ducts, Plenuns and Ot her Air-Handling Spaces

Wring and equi pnent in ducts, plenunms and ot her air-handling spaces shal
be installed using materials and nmethods in conformance with NFPA 70unl ess
nore stringent requirements are indicated in this specification or on the
contract draw ngs.

1.2. 4 St andard Products

Mat eri al and equi pnent shall be a standard product of a manufacturer

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

1.2.5 Nanepl at es
1.2.5.1 I dentification Namepl at es

Major items of electrical equipnent and nmajor conponents shall be
permanently marked with an identification nane to identify the equi pnent by
type or function and specific unit nunber as indicated. Designation of
nmotors shall coincide with their designation in the notor control center or
panel . Unless otherw se specified, identification nameplates shall be made
of lam nated plastic in accordance with ASTM D 709 with bl ack outer |ayers
and a white core. Edges shall be chanfered. Plates shall be fastened with
bl ack-fini shed round-head drive screws, except notors, or approved
nonadhesi ve netal fasteners. When the naneplate is to be installed on an

i rregul ar-shaped object, the Contractor shall devise an approved support
suitable for the application and ensure the proper installation of the
supports and naneplates. |In all instances, the naneplate shall be
installed in a conspicuous location. At the option of the Contractor, the
equi prent manufacturer's standard enbossed naneplate material w th bl ack
paint-filled letters may be furnished in lieu of lamnated plastic. The
front of each panel board, motor control center, swtchgear, and switchboard
shal | have a nameplate to indicate the phase letter, correspondi ng col or
and arrangenment of the phase conductors. The foll ow ng equi pnent, as a

m ni mum shall be provided with identification nanepl ates:

M ni mum 6.4 mm M ni mum 3.2 mm
Hi gh Letters Hi gh Letters
Panel boar ds Control Power Transforners
Starters Control Devices
Safety Switches I nst runment Transforners

Swi t chboar ds
Transforners
Equi prent Encl osures
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M nimum 6.4 mm M nimum 3.2 mm
Hi gh Letters Hi gh Letters

Each panel, section, or unit in nmotor control centers, swtchgear or
simlar assenblies shall be provided with a naneplate in addition to
nanepl ates |isted above, which shall be provided for individual
conpartnents in the respective assenbly, including nanepl ates which
identify "future," "spare," and "dedi cated" or "equi pped spaces."

1.2.6 As-Bui It Draw ngs

Fol | owi ng the project conpletion or turnover, within 30 days the Contractor
shall furnish 2 sets of as-built drawings to the Contracting Oficer.

1.2.7 Recessed Light Fixtures (RLF) Option

The Contractor has the option to substitute inch-pound (1-P) RLF to netric
RLF. This option shall be coordinated with Section 09510A ACOUSTI CAL
CEl LI NGS.

1.3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Interior Electrical Equipnment; G RO

Detail drawi ngs consisting of equi pment draw ngs, illustrations,
schedul es, instructions, diagranms, and other information necessary
to define the installation. Detail draw ngs shall show the rating
of items and systens and how the conponents of an item and system
are assenbl ed, function together, and how they will be installed
on the project. Data and draw ngs for conponent parts of an item
or system shall be coordinated and submtted as a unit. Data and
draw ngs shall be coordinated and included in a single subm ssion.

Mul tipl e submi ssions for the sane equi pnent or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Oficer. In such cases, a list of data to be
submtted later shall be included with the first subm ssion.
Detail drawi ngs shall show physical arrangement, construction
details, connections, finishes, materials used in fabrication,
provi sions for conduit or busway entrance, access requirenents for
installation and mai nt enance, physical size, electrical
characteristics, foundation and support details, and equi prment
wei ght. Draw ngs shall be drawn to scal e and/or di mensi oned.
Optional itens shall be clearly identified as included or
excluded. Detail draw ngs shall as a m nimum i ncl ude:

a. Transfornmers.

b. Battery systemincluding calculations for the battery and
char ger.
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c. Voltage regul ators.

d. Single line electrical diagrans including primary,
netering, sensing and relaying, control wiring, and control | ogic.

e. Sway bracing for suspended | uninaires.
f. Lowering systens.

Structural drawi ngs showing the structural or physical features
of maj or equi pment itens, conponents, assenblies, and structures,
i ncludi ng foundations or other types of supports for equi pnent and
conductors. These drawi ngs shall include accurately scal ed or
di rensi oned outline and arrangenent or |ayout drawi ngs to show the
physi cal size of equi pment and conmponents and the relative
arrangenent and physical connection of related conponents.
Wei ght s of equi pnent, conponents and assenblies shall be provided
when required to verify the adequacy of design and proposed
construction of foundations or other types of supports. Dynamc
forces shall be stated for sw tching devices when such forces nust
be considered in the design of support structures. The
appropriate detail draw ngs shall show the provisions for
| evel i ng, anchoring, and connecting all items during installation
and shall include any recommendati ons nade by the manufacturer

El ectrical draw ngs including single-line and three-Iline
di agrams, and schematics or elementary di agrams of each el ectrical
system internal wiring and field connection diagranms of each
el ectrical device when published by the manufacturer; wring
di agrams of cabinets, panels, units, or separate nountings;
i nterconnection diagrans that show the wiring between separate
conponents of assenblies; field connection diagrans that show the
term nation of wiring routed between separate itenms of equipment;
internal wiring diagranms of equipment showing wiring as actually
provided for this project. Field wiring connections shall be
clearly identified.

I f departures fromthe contract drawi ngs are deenmed necessary by
the Contractor, conplete details of such departures, including
changes in related portions of the project and the reasons why,
shall be submitted with the detail drawi ngs. Approved departures
shal | be nmade at no additional cost to the Government.

SD- 03 Product Data
Manuf acturer's Catalog; G RO
Dat a conposed of catal og cuts, brochures, circul ars,
speci fications, product data, and printed information in
sufficient detail and scope to verify conpliance with the
requi renents of the contract docunents.
Mat eri al, Equipnent, and Fixture Lists; G RO
A conplete item zed listing of equipnent and materials proposed
for incorporation into the work. Each entry shall include an item

nunber, the quantity of itenms proposed, and the name of the
manuf acturer of each item
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Installation Procedures; G RO

Installati on procedures for rotating equi pnent, transformers,
swi tchgear, battery systems, voltage regul ators, and groundi ng
resistors. Procedures shall include diagrams, instructions, and
precautions required to install, adjust, calibrate, and test
devi ces and equi pnent.

As-Built Drawings; G RO

The as-built draw ngs shall be a record of the construction as
installed. The draw ngs shall include all the information shown
on the contract draw ngs, deviations, nodifications, and changes
fromthe contract draw ngs, however minor. The as-built draw ngs
shall be kept at the job site and updated daily. The as-built
drawi ngs shall be a full-sized set of prints marked to reflect al
devi ati ons, changes, and nodifications. The as-built draw ngs
shal | be conplete and show the | ocation, size, dinensions, part
identification, and other information. Additional sheets may be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality control
representative and by the Contracting Officer prior to the
subm ssi on of each nonthly pay estimate. Upon conpletion of the
work, the Contractor shall submit three full sized sets of the
marked prints to the Contracting Officer for approval. |f upon
review, the as-built drawings are found to contain errors and/or
om ssions, they will be returned to the Contractor for correction.

The Contractor shall correct and return the as-built drawings to
the Contracting O ficer for approval within ten cal endar days from
the tine the drawings are returned to the Contractor

Onsite Tests; G RO

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

SD- 06 Test Reports
Factory Test Reports; G RO
Si x copies of the information described belowin 216 x 280 nm
bi nders having a minimumof 5 rings fromwhich material my
readily be renoved and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
wi th tabs.
a. A list of equiprment used, with calibration certifications.
b. A copy of neasurenments taken
c. The dates of testing.
d. The equi prent and values to be verified.
e. The conditions specified for the test.

f. The test results, signed and dated.

g. A description of adjustments nade.

SECTI ON 16415A Page 10



* * * Gafety Pays * * *
SOF FLI GHT SI MULATOR ADDI TI ON 001522

Field Test Plan; G RO

A detail ed description of the Contractor's proposed procedures
for onsite test submtted 20 days prior to testing the installed
system No field test will be perforned until the test plan is
approved. The test plan shall consist of complete field test
procedures including tests to be perforned, test equi pnent
required, and tolerance linmts.

Field Test Reports; G RO

Si x copies of the informati on described belowin 216 x 280 nm
bi nders having a minimumof 5 rings fromwhich material my
readily be renpved and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
wi th tabs.

a. A list of equiprment used, with calibration certifications.
b. A copy of neasurenents taken.
c. The dates of testing.
d. The equi pnment and values to be verified.
e. The conditions specified for the test.
f. The test results, signed and dated.
g. A description of adjustnments nade.
h. Final position of controls and device settings.
SD-07 Certificates
Mat eri al s and Equi pnent; G RO

The I abel or listing of the Underwiters Laboratories, Inc.
will be accepted as evidence that the materials or equi pnent
conformto the applicable standards of that agency. In lieu of
this label or listing, a statenent froma nationally recognized,
adequat el y equi pped testing agency indicating that the itens have
been tested in accordance with required procedures and that the
materi al s and equi pment conply with all contract requirements will
be accepted. However, materials and equi pment installed in
hazardous | ocati ons nust bear the UL | abel unless the data
subm tted fromother testing agency is specifically approved in
witing by the Contracting Officer. Itens which are required to
be listed and | abeled in accordance with Underwiters Laboratories
must be affixed with a UL |abel that states that it is UL |isted.
No exceptions or waivers will be granted to this requiremnent.
Material s and equi prent will be approved based on the
manuf acturer's published data.

For other than equipnent and materials specified to conformto
UL publications, a manufacturer's statenent indicating conplete
conpliance with the applicable standard of the Anerican Society
for Testing and Materials, National Electrical Mnufacturers
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Associ ation, or other commercial standard, is acceptable.
SD-08 Manufacturer's Instructions

Installation instructions
SD-09 Manufacturer's Field Reports

VFD Factory Test Plan; G RO

Factory test results
SD-10 Operation and Mai ntenance Data

Vari abl e frequency drives, Data Package 4

Submit operation and mai nt enanace manual s in accordance with
Section 01781, "Qperation and Mintenance Data." Provide service
and mai ntenance information including preventive maintenance,
assenbly, and disassenbly procedures. |Include electrical draw ngs
fromelectrical general sections. Subnmit additional informtion
necessary to provide conplete operation, repair, and maintenance
i nformation, detailed to the smallest replaceable unit. Include
copies of as-built submittals. Provide routine preventative
mai nt enance i nstructions, and equi pnment required. Provide
i nstructions on how to nodify program settings, and nodify the
control program Provide instructions on drive adjustnent,
troubl e-shooti ng, and configuration. Provide instructions on
process tuni gn and system cali bration.

1.4 WORKMANSHI P

Mat eri al s and equi prent shall be installed in accordance with NFPA 70,
reconmendati ons of the manufacturer, and as shown.

1.5 SEI SM C REQUI REMENTS

Seisnmc details shall conformto Sections 13080 SEI SM C PROTECTI ON FOR
M SCELLANEQUS EQUI PMENT and 16070A SElI SM C PROTECTI ON FOR ELECTRI CAL
EQUI PMENT be as i ndicated

PART 2 PRODUCTS

Products shall conformto the respective publications and ot her

requi renents specified below. Materials and equi prent not |isted bel ow
shall be as specified el sewhere in this section. Itens of the same
classification shall be identical including equi pnent, assenblies, parts,
and conponents.

2.1 Swi t chboar ds
2.2 CABLES AND W RES

Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No.
10 AWG and snal | er dianmeter shall be solid, except that conductors for
renote control, alarm and signal circuits, classes 1, 2, and 3, shall be
stranded unl ess specifically indicated otherw se. Conductor sizes and
anpaci ti es shown are based on copper, unless indicated otherw se. Al
conductors shall be copper
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2.2.1 Equi pnrent Manuf acturer Requirenents

VWhen manufacturer's equi pment requires copper conductors at the

term nations or requires copper conductors to be provided between
conponents of equi pment, provide copper conductors or splices, splice
boxes, and other work required to neet nanufacturer's requirenents.

2.2.2 Al um num Conduct or s
Al um num conductors shall not be used.
2.2.3 I nsul ation

Unl ess indicated otherw se, or required by NFPA 70, power and |ighting

wi res shall be 600-volt, Type THW, THHN, or THWconform ng to UL 83
except that grounding wire may be type TWconform ng to UL 83;
renote-control and signal circuits shall be Type TW THWor TF, conform ng
to UL 83. Were lighting fixtures require 90-degree Centigrade (C
conductors, provide only conductors with 90-degree C insulation or better

2.2. 4 Bondi ng Conduct ors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and snal |l er dianeter;
ASTM B 8, Cass B, stranded bare copper wire for sizes No. 6 AWG and | arger
di anet er.

2.2.5 Service Entrance Cabl es
Service entrance (SE) and underground service entrance (USE) cables, UL 854.

2.3 CABLE TRAYS

khkhkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhdhhhdhhhdhhhdhhhddhkrdhrkhkrk*x*

Cable tray shall conformto NEMA VE 1, shall forma wreway system and
shal |l be of nonminal 150 nm depth. Cable trays shall be constructed of
aluminum. Trays shall include splice and end pl ates, dropouts, and

m scel | aneous hardware. Edges, fittings, and hardware shall be finished
free fromburrs and sharp edges. Fittings shall have not |ess than the

| oad-carrying ability of straight tray sections and shall have

manuf acturer's m ni mum standard radi us. Radius of bends shall be 305 nm
Red network and bl ack network cable trays shall maintain 1 mseparation at
all tines, both horizontally and vertically. Cable tray shall be al um num

R I I R I I I I R I S I S R I R I I R S S R S I S O

2.3.1 NOT USED

2.3.2 Solid Bottom (Non-Secure Cabling)

R I I I I I R R S I S I S R I I R I I R S S S R S I S O S

Solid bottomtype cable trays shall be of nom nal 300 nmw dth. Rung
spaci ng shall be on 230 nm nmaxi num centers.

khkhkkhkhkhkhkhhhkhhhkhhhkhhhhhhhhhhhhhhhhhhhhkhhhkhhhkhhhkhhhhhhhhdhhhdhhhkhdhkrdhrkhrxx*x

2.3.3 Encl osed Shi el ded

khkkkhkhkhkhkhhhkhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhdhhhdhhhdhhhddhkrrhrkhrkx*

Encl osed Shi el ded-type cable trays shall be nominal 300 mMmm wi dth. Top
bottom and sides shall be solid type metal construction. Top shall be
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| ockabl e in place to prevent unauthorized entrance. Cable tray shall be

red in color.
EE IR I I R I I I I b I I I I b I b I b R b I I AR S b I I I b I b R b I b A I S b I b I b R b I b b b b I I b I b I b b b b R b S b

2.4 NOT USED

2.5 NOT USED

2.6 CI RCU T BREAKERS

2.6.1 MOLDED- CASE Cl RCUI T BREAKERS

Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489and UL 877
for circuit breakers and circuit breaker enclosures |ocated i n hazardous
(classified) locations. GCircuit breakers may be installed in panel boards,
swi t chboards, enclosures, nmptor control centers, or conbinati on nptor
controll ers.

2.6.1.1 Construction

Circuit breakers shall be suitable for mounting and operating in any
position. Lug shall be listed for copper and al um num conductors in
accordance with UL 486E. Single-pole circuit breakers shall be full nodule
size with not nore than one pole per nodule. Milti-pole circuit breakers
shall be of the comon-trip type having a single operating handl e such that
an overload or short circuit on any one pole will result in all poles
openi ng simultaneously. Sizes of 100 anmperes or |ess may consist of

singl e-pol e breakers pernmanently factory assenbled into a nulti-pole unit
havi ng an internal, nechanical, nontanperable comon-trip mechani sm and
external handle ties. Al circuit breakers shall have a quick-make,

qui ck- break overcenter toggl e-type nechanism and the handl e nmechani sm
shall be trip-free to prevent holding the contacts cl osed agai nst a
short-circuit or sustained overload. All circuit breaker handl es shal
assune a position between "ON' and "OFF" when tripped automatically. Al
ratings shall be clearly visible.

2.6.1.2 Rat i ngs

Vol tage ratings shall be not less than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at |east equal to the
avail abl e short-circuit current at the line termnals of the circuit
breaker and correspond to the UL listed integrated short-circuit current
rating specified for the panel boards and sw tchboards. Mol ded-case circuit
breakers shall have nom nal voltage ratings, nmaxi mum continuous-current
ratings, and maxi mum short-circuit interrupting ratings in accordance with
NEMA AB 1. Ratings shall be coordinated with system X R rati o.

2.6.1.3 Cascade System Rati ngs
Circuit breakers used in series conbinations shall be in prohibited.
2.6.1.4 Ther mal - Magnetic Trip El enents
Thermal magnetic circuit breakers shall be provided as shown. Automatic
operation shall be obtained by nmeans of thermal-magnetic tripping devices
| ocated in each pole providing inverse tine delay and instantaneous circuit
protection. The instantaneous nagnetic trip shall be adjustable and

accessible fromthe front of all circuit breakers on frame sizes above 150
anper es.
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2.

2.

6.2 Solid-State Trip El enents

Solid-state circuit breakers shall be provided as shown. All electronics
shal | be sel f-contained and require no external relaying, power supply, or
accessories. Printed circuit cards shall be treated to resist noisture
absorption, fungus growth, and signal |eakage. Al electronics shall be
housed in an encl osure which provides protection agai nst arcs, nmgnetic

i nterference, dust, and other contam nants. Solid-state sensing shal
nmeasure true RMS current with error |ess than one percent on systems with
di stortions through the 13th harmonic. Peak or average actuating devices
are not acceptable. Current sensors shall be torodial construction
encased in a plastic housing filled with epoxy to protect agai nst danmage
and noi sture and shall be integrally mounted on the breaker. Were

i ndi cated on the drawi ngs, circuit breaker frames shall be rated for 100
percent continuous duty. Circuit breakers shall have tripping features as
shown on the draw ngs and as descri bed bel ow

a. Long-time current pick-up, adjustable from50 percent to 100
percent of continuous current rating.

b. Adjustable long-tinme del ay.

c. Short-tine current pick-up, adjustable from1l.5 to 9 tines
long-tine current setting.

d. Adjustable short-tine del ay.

e. Instantaneous current pick-up, adjustable from11.5 to 9 tines
long-tine current setting.

f. Gound-fault pick-up, adjustable from20 percent to 60 percent of
sensor rating, but not greater than 1200 anperes. Sensing of
ground-fault current at the main bonding junper or ground strap
will not be permtted.

g. Adjustable ground-fault del ay.
h. Gound-fault | square tines t swtch.

i. Overload and short-time and ground-fault trip indicators shall be
provi ded.

6.3 Current-Limting Crcuit Breakers

Current-limting circuit breakers shall be provided as shown.
Current-limting circuit breakers shall limt the let-through | square
times t to a value less than the | square tinmes t of one-half cycle of the
symmetrical short-circuit current waveform On fault currents below the
threshold of limtation, breakers shall provide conventional overload and

short-circuit protection. Integrally-fused circuit breakers shall not be
used.
.6.4 SWD Gircuit Breakers

Circuit breakers rated 15 anperes and intended to switch 277 volts or |ess
fluorescent lighting |oads shall be marked "SWD. "
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2.

2.

6.5 HACR Circuit Breakers

Circuit breakers 60 anperes or below, 240 volts, 1-pole or 2-pole, intended
to protect nmulti-nmptor and conbi nation-load installations involved in
heating, air conditioning, and refrigerating equi pnrent shall be marked

"Li sted HACR Type."

.6.6 Low Vol t age Power
a. Construction:

Low vol tage power circuit breakers shall conformto | EEE C37.13, ANSI C37.16,
and NEMA SG 3 and shall be three-pole, single-throw, stored energy,

manual |y or electrically operated, as required with drawout nounting.
Solid-state trip el enents which require no external power connections shal

be provided. Circuit breakers shall have an open/cl ose contact position

i ndi cator, charged/di scharged stored energy indicator, primry di sconnect
devices, and a nechanical interlock to prevent nmaking or breaking contact

of the primary di sconnects when the circuit breaker is closed. Contro
voltage shall be as indicated. The circuit breaker enclosure shall be
suitable for its intended |ocation

b. Ratings:
Vol tage ratings shall be not |ess than the applicable circuit voltage.
Circuit breakers shall be rated for 100 percent continuous duty and shal
have trip current ratings and frane sizes as shown. Nom nal voltage
ratings, maxi mum conti nuous-current ratings, and nmaxi mum short-circuit
interrupting ratings shall be in accordance with ANSI C37.16. Tri pping
features shall be as follows:

1. Long-tinme current pick-up, adjustable from50 percent to 100
percent of sensor current rating.

2. Adjustable long-tine del ay.

3. Short-tine current pick-up, adjustable from1.5 to 9 tines
long-tine current setting.

4. Adjustable short-time del ay.

5. Instantaneous current pick-up, adjustable from1l.5 to 9 tines
long-tine current setting.

6. Gound-fault pick-up, adjustable from 20 percent to 60 percent
of sensor rating, but in no case greater than 1200 anperes.
Sensing of ground-fault current at the main bonding junper or
ground strap shall not be permtted.

7. Adjustable ground-fault delay.

8. Overload and short-circuit and ground-fault trip indicators
shal I be provided.

6.7 NOT USED
2.6.8 Ground Fault Circuit Interrupters

UL 943. Breakers equipped with ground fault circuit interrupters shal
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have ground fault class, interrupting capacity, and voltage and current
ratings as indicated.

2.7 NOT USED
2.8 CONDUI T AND TUBI NG
2.8.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
uL 797
2.8.2 El ectrical Nonnetallic Tubing (ENT)
NEMA TC 13.
2.8.3 El ectrical Plastic Tubing and Conduit
NEMA TC 2.
2.8.4 Fl exi bl e Conduit, Steel and Plastic
CGeneral - purpose type, UL 1; liquid tight, UL 360, and UL 1660.
2.8.5 I ntermedi ate Metal Conduit
UL 1242.
2.8.6 PVC Coated Rigid Steel Conduit
NEMA RN 1.
2.8.7 Ri gi d Al um num Condui t
ANSI CB80.5 and UL 6.
2.8.8 Rigid Metal Conduit
UL 6.
2.8.9 Rigid Plastic Conduit
NEMA TC 2, UL 651 and UL 651A
2.8.10 Surface Metal Electrical Raceways and Fittings
UL 5.
2.9 CONDUI T AND DEVI CE BOXES AND FI TTI NGS
2.9.1 Boxes, Metallic CQutlet
NEMA OGS 1 and UL 514A
2.9.2 Boxes, Nonnetallic, Qutlet and Flush-Device Boxes and Covers

NEMA CS 2 and UL 514C.
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2.

9.3 Boxes, Qutlet for Use in Hazardous (C assified) Locations

UL 886.

.9.4 Boxes, Switch (Encl osed), Surface-Munted

UL 98.

.9.5 Fittings for Conduit and Qutl et Boxes

UL 514B.

.9.6 Fittings For Use in Hazardous (C assified) Locations

UL 886.

. 9.7 Fittings, PVC, for Use with Rigid PVC Conduit and Tubi ng

UL 514B.

.10 CONDUI T COATI NGS PLASTI C RESIN SYSTEM

NEMA RN 1, Type A-40.

11 CONNECTORS, W RE PRESSURE

11,1 For Use Wth Copper Conductors

UL 486A.

.11.2 For Use Wth Al um num Conductors

UL 486B.

.12 ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMENT

UL 467.

.12.1 G ound Rods

Ground rods shall be of copper-clad steel conform ng to UL 467 not |ess
than 19.1 mm in dianmeter by 3.1 nmeter in length of the sectional type
driven full length into the earth.

.12.2 G ound Bus

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

.13 ENCLOSURES

NEMA I CS 6 or NEMA 250 unl ess ot herw se specified.

.13.1 Cabi nets and Boxes

Cabi nets and boxes with volune greater than 0.0164 cubic neters shall be
in accordance with UL 50, hot-dip, zinc-coated, if sheet steel.
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2.13.2 Circuit Breaker Encl osures
UL 4809.

2.13.3 Circuit Breaker Enclosures for Use in Hazardous (C assified)
Locati ons

UL 877.

2.14 LI GHTI NG FI XTURES, LAMPS, BALLASTS, EMERGENCY EQUI PMENT, CONTROLS AND
ACCESSORI ES

The foll owi ng specifications are supported and suppl enented by infornmation
and details on the drawings. Additional fixtures, if shown, shall conform
to this specification. Lighting equipnent installed in classified
hazardous | ocations shall conformto UL 844. Lanps, |anphol ders, ballasts,
transformers, electronic circuitry and other |ighting system conmponents
shal | be constructed according to industry standards. Equi prent shall be
tested and listed by a recogni zed i ndependent testing |aboratory for the
expected installation conditions. Equiprment shall conformto the standards
listed bel ow

2.14. 1 Lamps

Lanps shall be constructed to operate in the specified fixture, and shal
function without derating life or output as listed in published data.
Lanps shall nmeet the requirenents of the Energy Policy Act of 1992.

a. Incandescent and tungsten hal ogen | anps shall be designed for 125
volt operation (except for |ow voltage |anps), shall be rated for
mnimmlife of 2,000 hours, and shall have col or tenperature
bet ween 2,800 and 3, 200 degrees Kelvin. Tungsten hal ogen | anps
shal | incorporate quartz capsule construction. Lanps shall comply
with ANSI C78.20 and sections 238 and 270 of ANSI C78.21

b. Fluorescent |anps shall be green-tipped and shall have col or
tenperature as shown . They shall be designed to operate with the
bal |l asts and circuitry of the fixtures in which they will be used.

Fl uorescent |anps, including spares, shall be manufactured by one
manuf acturer to provide for color and perfornmance consi stency.
Fl uorescent |anps shall conply with ANSI C78.1. Fluorescent tube
| anp efficiencies shall neet or exceed the follow ng requirenents.

T8, 32 watts (4" 1amp) 2800 | unens
T12,34 watts (4" 1am) 2800 | unens
T8,59 watts (8" | amp) 5700 | unens
T12,60 watts (8" |amp) 5600 | unens
T8/ U, 31-32 watts (U-tube) 2600 | unens
T12/ U, 34 watts (U-tube) 2700 | unens

(1) Linear fluorescent |anps, unless otherw se indicated, shal

be 1219 mm long 32 watt T8, 265 mA, with mninum CRl of 75.

Lanps of other lengths or types shall be used only where specified
or shown. Lanps shall deliver rated |life when operated on rapid
start ball asts.
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2.14.2

(2) Small conpact fluorescent |anps shall be twin, double, or
triple tube configuration as shown with bi-pin or four-pin snap-in
base and shall have m nimum CRI of 85. They shall deliver rated
life when operated on ballasts as shown. 9 and 13 watt doubl e
tube lanmps shall conply with ANSI C78.2B. 18 and 26 watt double
tube lanps shall conply with ANSI C78.2A. M nimum starting
tenperature shall be 0 degrees C for twin tube |anps and for
double and triple twin tube [anps without internal starter; and -9
degrees C for double and triple twin tube lanmps with interna
starter.

(3) Long conpact fluorescent |anps shall be 18, 27, 39, 40, 50,
or 55 watt bi-axial type as shown with four-pin snap-in base;
shal | have m ni mum CRI of 85; and shall have a mnimum starting
tenmperature of 10 degrees C . They shall deliver rated |ife when
operated on rapid start ballasts.

Hi gh intensity discharge |anps, including spares, shall be
manuf act ured by one manufacturer in order to provide color and
performance consistency. High intensity discharge |anps 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 |anps, unless

ot herwi se shown, shall have nedi um or nogul screw base and m ni num
starting tenperature of -29 degrees C. Metal halide |anps,

unl ess ot herwi se shown, shall have mnimum CRI of 65; color
tenmperature 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. Lanps shall comply
with all applicable ANSI C78.1350, ANSI Cr78.1351, ANSI Cr78.1352,
ANSI C78. 1355, ANSI C78. 1375, and ANSI Cr78.1376.

Bal | asts and Transforners

Bal | asts or transforners shall be designed to operate the designated |anps
within their optinmmspecifications, w thout derating the |anps. Lanp and
bal | ast conbi nati ons shall be certified as acceptable by the | anp
manuf act urer.

a.

Low vol tage i ncandescent transforners shall be Class Il UL listed
120/ 12 volt or 120/24 volt step-down transformers as required for
the | anps shown. Transformers shall be high power factor type and
shall be rated for continuous operation under the specified | oad.
Transfornmers shall be encased or encased and potted, and nounted
integrally within the lighting fixture unless otherw se shown.

Fl uorescent ballasts shall conmply with ANSI C82.1 and shall be
nounted integrally within fluorescent fixture housing unless

ot herwi se shown. Ballasts shall have maxi mum current crest factor
of 1.7; high power factor; Cass A sound rating; mnmaxi mum operating
case tenperature of 25 degrees C above anbient; and shall be
rated Class P. Unless otherw se indicated, the mni num nunber of
bal | asts shall be used to serve each individual fixture. A single
bal | ast may be used to serve nultiple fixtures if they are
continuously nounted, identically controlled and factory
manufactured for that installation with an integral w reway.

(1) Conpact fluorescent ballasts shall conply with | EEE C62. 41
Category A transient voltage variation requirenents and shall be
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nounted integrally w thin conpact fluorescent fixture housing

unl ess ot herwi se shown. Ballasts shall have m ni mum bal | ast
factor of 0.95; maxi mum current crest factor of 1.6; high power
factor; maxi mum operating case tenmperature of 25 degrees C above
anbi ent; shall be rated Cass P; and shall have a sound rating of
Class A. Ballasts shall neet FCC Cl ass A specifications for
EM/RFlI em ssions. Ballasts shall operate fromnoninal |ine

vol tage of 120 or 277 volts at 60 Hz and mai ntain constant |ight
output over a line voltage variation of + 10% Ballasts shal
have an end-of-lanmp-life detection and shut-down circuit.
Bal | asts shall be UL Iisted and shall contain no PCBs. Ballasts
shal |l contain potting to secure PC board, provide |lead strain
relief, and provide a noisture barrier

(2) Electronic fluorescent ballasts shall comply with 47 CFR 18
for electromagnetic interference. Ballasts shall withstand line
transients per |EEE C62.41, Category A. Ballasts shall have tota
harnmoni ¢ distortion between 10 and 20% mini num frequency of

20, 000Hz; filanment voltage between 2.5 and 4.5 volts; naximm
starting inrush current of 20 anperes; and shall conply with the
m ni mum Bal | ast Efficacy Factors shown in the table bel ow.

M ni mum starting tenperature shall be 10 degrees C . Ballasts
shall carry a nanufacturer's full warranty of three years,

i ncluding a mni num $10 | abor al | owance per ball ast.

ELECTRONI C FLUORESCENT BALLAST EFFI CACY FACTORS

LAMP TYPE OF NOM NAL NUVBER M NI MUM

TYPE STARTER OPERATI ONAL OF BALLAST
& LAMP VOLTAGE LAMPS EFFI CACY

FACTOR

32W T8 rapid 120 or 277 V 1 2.54
start 2 1. 44
li near & 3 0.93
U-t ubes 4 0.73

34W T12 rapid 120 or 277 V 1 2.64
start 2 1.41
li near & 3 0.93
U-t ubes

59W T8 rapid 120 or 277 V 2 0. 80
start
i near

60W T12 rapid 120 or 277 V 2 0. 80
start
| i near

(3) Magnetic fluorescent ballasts shall be energy-saving,
autonmatic resetting type, approved for the application by the
Certified Ballast Manufacturers and conplying with ANSI C82.1 and
UL 935. Mninumballast starting tenperature shall be 4.4 degrees
C for normal service and -18 degrees C where cold tenperature

SECTI ON 16415A Page 21



* * * Gafety Pays * * *

SOF FLI GHT SI MULATOR ADDI TI ON 001522

service is required. Magnetic fluorescent ballasts shall have a
bal | ast factor not |ess than shown in the foll ow ng table:

MAGNETI C FLUORESCENT BALLAST FACTORS*

Design starting tenperature above 4.4 degrees C with 60 Hz input frequency

LAMP NUVBER NOM NAL TYPE OF M N. BALLAST
TYPE OF OPERATI ONAL STARTER FACTOR
LAMPS I NPUT VOLTAGE & LAWP
25W F25T8 1 120v rapi d start . 96
1 277v . 96
2 120v .95
2 277v .94
32W F32T8 1 120v rapi d start . 96
1 277v .95
2 120v . 85
2 277v . 96
96W FO6T8 1 120 or 277v i nstant start 1.10
2 . 85

*  For

bal | asts not specifically designed for use with di nming controls.

(4) Dinmng fluorescent ballasts shall be electronic and shal
conply with the applicable electronic ballast specifications shown
above. Dimming ballasts shall be conpatible with the specified

di nming control equi pnment and shall operate the |anps shown in the
range fromfull rated light output to 1 percent of full rated
light output. Di mring ballasts shall provide snooth square | aw

di nmi ng such that perceived dimrming action is proportionate to the
noti on of the dimming control. Single or two-lanmp di mm ng
bal | asts shall be used. Milti-lanp diming ballasts shall be
designed to operate |anps of the sane |ength and current rating.

(5) Dinmmng conpact fluorescent ballasts shall be electronic and
shall comply with the applicable conpact fluorescent and di mm ng
bal | ast specifications shown above. Ballasts shall operate the

| anps shown in the range fromfull rated |light output to 5 percent
of full rated light output. Ballast power factor shall be <90%

t hr oughout di mmi ng range. THD shall be <10% at naxi mum | i ght

out put and <20% at mininmumlight output. Ballast shall ignite the
| anps at any |ight output setting sel ected.

Hi gh intensity discharge ballasts shall conply with UL 1029 and,
if multiple supply types, with ANSI C82.4. Ballasts shall have
m ni mum bal | ast factor of 0.9; high power factor; Cass A sound
rating; and maxi mum operating case tenperature of 25 degrees C

above anbi ent.

(1) Electronic high intensity discharge ballasts shall be
constant wattage autotransforner type; shall have |l ess than 10%
bal | ast | oss; shall have total harnonic distortion between 10 and
20% and shall have a mininmum starting tenperature of -18 degrees
C.

(2) Magnetic high intensity discharge ballasts shall have a
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m ni mum starting tenperature of -29 degrees C
2.14.3 Fi xtures

Fi xtures shall be in accordance with the size, shape, appearance, finish,
and performance shown. Unless otherw se indicated, lighting fixtures shal
be provided with housings, junction boxes, wiring, |anpholders, nmounting
supports, trim hardware and accessories for a conplete and operable
installation. Recessed housings shall be mninum 20 gauge cold rolled or
gal vani zed steel as shown. Extruded al um num fixtures shall have m ni mum

wal I thickness of 3 mm. Plastic |enses shall be 100%virgin acrylic or as
shown. d ass |lenses shall be tenpered. Heat resistant glass shall be
borosilicate type. Conoi d recessed reflector cones shall be Al zak with

cl ear specular lowiridescent finish.

a. Incandescent fixtures shall conply with UL 1571. |ncandescent
fixture specular reflector cone trins shall be integral to the
cone and shall be finished to match. Painted trimfinishes shal
be white with mininumreflectance of 88% Low voltage
i ncandescent fixtures shall have integral step-down transforners.

b. Fluorescent fixtures shall conply with UL 1570. Recessed ceiling
fixtures shall conply with NEMA LE 4. Fixtures shall be plainly
mar ked for proper lanp and ballast type to identify [anp di aneter,
wattage, color and start type. Marking shall be readily visible
to service personnel, but not visible fromnormal view ng angles.
Fl uorescent fixture lens franes on recessed and surface nounted
troffers shall be one assenbly with mitered corners. Parabolic
| ouvers shall have a low iridescent finish and 45 degree cut-off.
Louver intersection joints shall be hairline type and shal
conceal nounting tabs or other assenbly methods. Louvers shall be
free from bl emi shes, lines or defects which distort the visua
surface. Integral ballast and wireway compartnents shall be
easily accessible without the use of special tools. Housings
shal |l be constructed to include groundi ng necessary to start the
| anps. Open fixtures shall be equipped with a sleeve, wire guard,
or other positive nmeans to prevent lanmps fromfalling. Medium
bi - pi n | anmphol ders shall be twist-in type with positive | ocking
position. Long conpact fluorescent fixtures and fixtures
utilizing U bend | anps shall have clanps or secondary | anmphol ders
to support the free ends of the |anps.

c. Hghintensity discharge fixture shall conmply with UL 1572.
Recessed ceiling fixtures shall conply with NEMA LE 4. Reflectors
shal | be anodi zed al umi num Fixtures for horizontal |anmps shal
have position oriented | anmphol ders. Lanphol ders shall be
pul se-rated to 5,000 volts. Fixtures indicated as classified or
rated for hazardous | ocations or special service shall be designed
and i ndependently tested for the environnent in which they are
installed. Recessed |lens fixtures shall have extruded al um num
lens frames. Ballasts shall be integral to fixtures and shall be
accessi ble without the use of special tools. Renote ballasts
shal | be encased and potted. Lanps shall be shielded fromdirect
view with a UV absorbing nmaterial such as tenpered gl ass, and
shall be circuited through a cut-off switch which will shut off
the lanp circuit if the lens is not in place.

d. Emergency lighting fixtures and accessories shall be constructed
and independently tested to neet the requirenments of applicable
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codes. Batteries shall be Nicad or equal with no required
nmai nt enance, and shall have a minimumlife expectancy of five
years and warranty period of three years.
e. Exit Signs
Exit signs shall be ENERGY STAR conpliant, thereby neeting the follow ng
requi renents. Input power shall be less than 5 watts per face. Letter

size and spacing shall adhere to NFPA 101. Lum nance contrast shall be
greater than 0.8. Average |um nance shall be greater than 15 cd/m

2 measured at nor nal (0 degree) and 45 degree view ng angles. M nimum
| um nance shall be greater than 8.6 cd/m

2 measured at nornmal and 45 degree view ng angles. Maxi mumto m ni num
| um nance shall be less than 20:1 neasured at nornal and 45 degree view ng
angl es. The manufacturer warranty for defective parts shall be at least 5
years.

2.14. 4 Lanphol ders, Starters, and Starter Hol ders
UL 542
2.14.5 U trasonic, and Passive Infrared Occupancy Sensors
UL 916
2.15 LONM VOLTAGE FUSES AND FUSEHOLDERS
2.15.1 Fuses, Low Voltage Cartridge Type
NEMA FU 1.
2.15.2 Fuses, High-Interrupting-Capacity, Current-Limting Type
Fuses, Class G J, L and CC shall be in accordance with UL 198C.
2.15.3 Fuses, O ass K, Hi gh-Interrupting-Capacity Type
UL 198D.
2.15.4 Fuses, Cass H
UL 198B.
2.15.5 Fuses, dass R
UL 198E.
2.15.6 Fuses, Class T
UL 198H.
2.15.7 Fuses for Supplementary Overcurrent Protection
UL 198G
2.15.8 Fuses, D-C for Industrial Use

UL 198L.
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2.

2.

2.

15.9 Fusehol ders

UL 512.

16 | NSTRUVENTS, ELECTRI CAL | NDI CATI NG
ANSI C39. 1.

17 LI GHTI NG LOAERI NG SYSTEM

The lighting |l owering systemshall be UL listed, and shall provide for
notorized |owering of light fixtures (as shown on plans) wi th high nmounting
hei ghts. The | owering system housi ngs, |ocking cans, gasket cover and
button encl osure shall be fabricated fromtype 304 stainless steel with a
2-B finish.

As the contact suspension unit is raised and | owered, a uniformtracking
system shall assure automatic line up and | ocking every tine. Wen the
lumnaire is in its raised and operating position the contact suspension
unit shall automatically make electrical circuits and engages "nechanica

| ock” consequently relieving the gear box pulleys and | owering cable and
the security box fromtension. The full weight that the contact unit is
supporting shall be carried by twin stainless steel cast |ocking cans.

M crochi p technol ogy provides capability to unlock chandelier from contact
unit and lower it to pre-determ ned height with the push of a single
button. programred sequencing allows operator to view raising and | owering
of chandelier wi thout having to continuously push or twist a swtch.

The | ocking cans relieve the tension fromthe | owering cable and tension
occurs only when the unit is lowered and raised as the contact unit
automatically follows the tracking guide. The unit shall be directiona
and shall always return to the sane position. After unlocking the

um naire for maintenance, the electric circuit automatically breaks.
There shall be no electrical danger when the luminaire is | owered.

El ectrical circuits shall automatically be broken during | owering and no
line cables shall be with the lumnaire. Pulleys shall be supplied to
carry the lowering cable along the desired rope runs.

17,1 Suspensi on Contact Units

Contact units shall have a |load capacity of 115 kg. Unit shall be provided
with four contacts plus ground (for switched circuit and power to quartz
restrike). Cover shall be stainless steel with stainless steel twi n |ocking
cam stainless steel gasket cover and button cover. The top nmounting
housi ng shall be cast iron. Unit shall be rated for 277 V, 20 anps.

.17.2 Mounti ng Pul | ey

the wall and ceiling mounting pulley shall be cast iron and painted to
mat ch surroundi ngs. Pulley shall have oilite bronze bearings for
mai nt enance free life.

.17.3 Lowering Cabl e

The | owering cable shall be 3175nmm di aneter 7x19 gal vani zed st eel
Lowering cables shall be plied with continuous | ength.
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2.17.4 Not Used
2.17.5 Mbt or

Mot or shall be 1/4 HP permanent split capacitor with thermal overl oad
protection. Shall draw nmaxi mum 2.6 anps, including control systemat 115
VAC, 60 Hz.

2.18 MOTOR CONTROLS AND MOTOR CONTRCL CENTERS
2.18.1 CGener a

NEMA I CS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845
Panel boar ds suppl yi ng non-linear |oads shall have neutrals sized for 200
percent of rated current.

2.18.2 Motor Starters

Conbi nation starters shall be provided with circuit breakers, fusible
swi tches, or switches equi pped with high-interrupting-capacity
current-limting fuses as indicated.

2.18.2.1 Reduced- Vol tage Starters

Reduced-vol tage starters shall be provided. Reduced-voltage starters shal
be of the single-step autotransforner, reactor, or resistor type having an
adjustable time interval between application of reduced and full voltages
to the motors. We-delta reduced voltage starter or part w nding increnent
starter having an adjustable tinme delay between application of voltage to
first and second wi nding of notor may be used in lieu of the reduced
voltage starters specified above for starting of notor-generator sets,
centrifugally operated equi pnent or reciprocating conpressors provided with
aut omati ¢ unl oaders.

2.18.3 Ther mal - Over | oad Protection

Each notor of 93 W(1/8 hp) or larger shall be provided with

t her mal - overl oad protection. Polyphase notors shall have overl oad
protection in each ungrounded conductor. The overl oad-protection device
shal |l be provided either integral with the notor or controller, or shall be
mounted in a separate enclosure. Unless otherw se specified, the
protective device shall be of the nanually reset type. Single or double
pol e tunbler switches specifically designed for alternating-current
operation only may be used as nanual controllers for single-phase notors
having a current rating not in excess of 80 percent of the switch rating.

2.18.4 Low Vol t age Motor Overl oad Rel ays
2.18.4.1 Cenera

Thermal and magnetic current overload relays shall conformto NEMA ICS 2
and UL 508. Overload protection shall be provided either integral with the
motor or nmotor controller, and shall be rated in accordance with the

requi renents of NFPA 70. Standard units shall be used for notor starting
times up to 7 seconds. Slow units shall be used for notor starting tines
from8 to 12 seconds. Qick trip units shall be used on hernetically

seal ed, subnersible punps, and simlar notors.
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2.18.4.2 Construction

Manual reset type thermal relay shall be nelting alloy or binetallic
construction. Automatic reset type thermal relays shall be binetallic
construction. Magnetic current relays shall consist of a contact mechani sm
and a dash pot nounted on a conmon frane.

2.18.4.3 Rat i ngs

Vol tage ratings shall be not |ess than the applicable circuit voltage.

Trip current ratings shall be established by selection of the replaceable
overl oad device and shall not be adjustable. Were the controller is
renotely-located or difficult to reach, an autonatic reset, non-conpensated
overload relay shall be provided. WManual reset overload relays shall be
provi ded otherw se, and at all |ocations where automatic starting is
provided. Were the nmotor is located in a constant anbi ent tenperature,
and the thernmal device is located in an anbient tenperature that regularly
varies by nore than minus 10 degrees C, an anbi ent tenperature-conpensated
overload relay shall be provided.

2.18.5 Aut omati ¢ Control Devices
2.18.5.1 Direct Control

Automatic control devices (such as thernostats, float or pressure switches)
which control the starting and stopping of notors directly shall be
designed for that purpose and have an adequate kilowatt rating.

2.18.5.2 Pi |l ot - Rel ay Contr ol

Where the automatic-control device does not have such a rating, a nagnetic
starter shall be used, with the autonmatic-control device actuating the
pilot-control circuit.

2.18.5.3 Manual / Aut omati ¢ Sel ecti on

a. \Were conbinati on nmanual and automatic control is specified and
the automatic-control device operates the notor directly, a
doubl e-t hrow, three-position tunbler or rotary switch (marked
MANUAL - OFF- AUTOVATI C) shall be provided for the manual control

b. \Where conbination 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
t hree-position selector switch marked MANUAL- OFF- AUTOVATI C

c. Connections to the selector switch shall be such that; only the
normal automatic regulatory control devices will be bypassed when
the switch is in the Manual position; all safety control devices,
such as | ow or high-pressure cutouts, high-tenperature cutouts,
and notor-overload protective devices, shall be connected in the
nmotor-control circuit in both the Manual and the Automatic
positions of the selector switch. Control circuit connections to
any MANUAL- OFF- AUTOVATIC switch or to nore than one autonatic
regul atory control device shall be made in accordance with wiring
di agram approved by the Contracting Oficer unless such diagramis
i ncluded on the drawings. All controls shall be 120 volts or |ess
unl ess ot herwi se indi cat ed.

SECTI ON 16415A Page 27



* * * Gafety Pays * * *

SOF FLI GHT SI MULATOR ADDI TI ON 001522

2.19  PANELBQOARDS

Dead-front construction, NEMA PB 1 and UL 67.
2.20 RECEPTACLES
2.20.1 NOT USED

2.20.2 Heavy Duty Grade

NEMA WD 1. Devices shall conformto all requirements for heavy duty
recept acl es.

2.20.3 St andard Grade
UL 498.
2.20.4 Ground Fault Interrupters
UL 943, dass A or B
2.20.5 Hazardous (C assified) Locations
UL 1010.
2.20.6 NEMA St andard Receptacl e Configurations
NEMVA WD 6.
a. Single and Dupl ex, 15-Anmpere and 20- Anpere, 125 Volt

15-anmpere, non-locking: NEMA type 5-15R, locking: NEMA type L5-15R,
20- anpere, non-locking: NEMA type 5-20R, |ocking: NEMA type L5-20R

b. 15- Ampere, 250 Volt
Two- pol e, 3-wire grounding, non-locking: NEMA type 6-15R, | ocking: NEMA
type L6-15R.  Three-pole, 4-wire grounding, non-locking: NEMA type 15-15R,
l ocking: NEMA type L15-15R

c. 20-Anmpere, 250 Volt
Two- pol e, 3-wire groundi ng, non-locking: NEMA type 6-20R |ocking: NEMA
type L6-20R.  Three-pole, 4-wire grounding, non-locking: NEMA type 15-20R,
l ocking: NEMA type L15-20R

d. 30-Anpere, 125/250 Volt
Three-pole, 3-wire, non-locking: NEMA type 10-30R, |ocking: NEMA type
L10-30R.  Three-pole, 4-wire groundi ng, non-locking: NEMA type 14-30R,
l ocking: NEMA type L14-30R

e. 30-Anmpere, 250 Volt
Two- pol e, 3-wire grounding, non-locking: NEMA type 6-30R |ocking: NEMA
type L6-30R  Three-pole, 4-wire grounding, non-locking: NEMA type 15-30R,
l ocking: NEMA type L15-30R

f. 50-Anpere, 125/250 Volt
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Three-pole, 3-wire: NEMA type 10-50R.  Three-pole, 4-wire grounding: NEMA
type 14-50R
g. 50-Anmpere, 250 Volt

Two- pol e, 3-wire grounding: NEMA type 6-50R  Three-pole, 4-wire
groundi ng: NEMA type 15-50R

2.21 Servi ce Entrance Equi pnent
UL 869A.

2.22 SPLI CE, CONDUCTOR
UL 486C.

2.23 PONER- SW TCHGEAR ASSEMBLI ES | NCLUDI NG SW TCHBOARDS
Assenblies shall be netal -encl osed, freestandi ng general - purpose type in
accordance with NEMA PB 2, UL 891, and | EEE C37.20.1 and shall be installed
to provide front and rear access. Busses shall be copper . Assenbly shal
be approximately 2.3 neters high; arrangenent of circuit breakers and
other itens specified shall be as indicated. The withstand rating and
interrupting capacity of the switchboards and circuit breakers shall be
based on the maxi mum fault current avail able.

2.23.1 Circuit Breakers
Crcuit breakers shall be nol ded-case circuit breakers.

2.24  SNAP SW TCHES
UL 20.

2.25 TAPES

2.25.1 Pl astic Tape
UL 510.

2.25.2 Rubber Tape
UL 510.

2.26  TRANSFORMERS
Singl e- and three-phase transformers shall have two w ndi ngs per phase.
Ful | -capacity standard NEMA taps shall be provided in the prinmary w ndings
of transformers unl ess otherw se indicated. Three-phase transfornmers shal
be configured with delta-we w ndi ngs, except as indicated. "T"
connections may be used for transformers rated 15 kVA or bel ow
Transformers supplying non-linear |oads shall be UL listed as suitable for
suppl ying such loads with a total K-factor of K-13 for the transforner

feedi ng the 350A conputer room di sconnect and K-4 for transforners feeding
"CP" panel s.
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2.26.1 Transforners, Dry-Type

Transformers shall have 220 degrees C insul ation systemfor transformers 15
kVA and greater, and shall have 180 degrees C insulation systemfor

transformers rated 10 kVA and less, with tenperature rise not exceedi ng 150
degrees C under full-rated load in maxi mum anbi ent tenperature of 40
degrees C. Transforner of 115 degrees C tenperature rise shall be capable
of carrying continuously 115 percent of naneplate kVA wi thout exceeding

i nsul ation rating.

a. 600 Volt or Less Primary:
NEMA ST 20, UL 506, general purpose, dry-type, self-cooled, ventilated
Transformers shall be provided in NEMA 1 enclosure. Transforners shall be
qui et type with maxi num sound | evel at |east 3 decibels |ess than NEMVA
standard | evel for transforner ratings indicated.
2.26.2 NOT USED
2.26.3 Aver age Sound Leve
The average sound level in decibels (dB) of transformers shall not exceed

the following dB Il evel at 300 mm for the applicable kVA rating range
l'isted unless otherw se indicated:

kVA Range dB Sound Leve
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 | SOLATED PONER SYSTEM EQUI PMENT
UL 1047, with nmonitor UL 1022.

2.28 NOT USED

2.29 NOT USED

2.30 NOT USED

2.31 W RI NG DEVI CES

NEMA WD 1 for wiring devices, and NEMA WD 6 for dinensional requirenents of
Wi ring devices.

2.32 VARI ABLE FREQUENCY DRI VES ( VFD)

Provi de frequency drive to control the speed of induction nmotor(s). The
VFD shal | include the follow ng mnimum functions, features and ratings.

a. Input circuit breaker per UL 489 with a m ni num of 10, 000 anps

symmetrical interrupting capacity and door interlocked externa
operator.
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b. A converter stage per UL 508C shall change fixed voltage, fixed
frequency, ac line power to a fixed dc voltage. The converter
shall utilize a full wave bridge design incorporating diode
rectifiers. Silicon Controlled Rectifiers (SCR) are not
acceptable. The converter shall be insensitive to three phase
rotation of the ac line and shall not cause di spl acenent power
factor of less than .95 | aggi ng under any speed and | oad condition

c. An inverter stage shall change fixed dc voltage to variable
frequency, variable voltage, ac for application to a standard NEVA
design B squirrel cage notor. The inverter shall be switched in a
manner to produce a sine coded pul se wi dth nmodul ated (PWW) out put
wavef orm

d. The VFD shall be capabl e of supplying 120 percent of rated ful
| oad current for one mnute at nmaxi mum anbi ent tenperature.

e. The VFD shall be designed to operate froma 480 volt, + or - 10
percent, three phase, 60 Hz supply, and control notors with a
correspondi ng vol tage rating.

f. Acceleration and deceleration time shall be independently
adj ustabl e from one second to 60 seconds.

g. Adjustable full-tinme current limting shall limt the current to a
preset val ue which shall not exceed 120 percent of the controller
rated current. The current limting action shall maintain the
V/Hz ratio constant so that variable torque can be mmintai ned.
Short tinme starting override shall allow starting current to reach
175 percent of controller rated current to maxi num starting torque.

h. The controllers shall be capable of producing an output frequency
over the range of 3 Hz to 60 Hz (20 to one speed range), w thout
| ow speed coggi ng. Over frequency protection shall be included
such that a failure in the controller electronic circuitry shal
not cause frequency to exceed 110 percent of the nmaxi nmum
control | er output frequency sel ected.

i. Mnimmand maxi mum out put frequency shall be adjustable over the
follow ng ranges: 1) Mninmum frequency 3 Hz to 50 percent of
maxi mum sel ect ed frequency; 2) Maxi mum frequency 40 Hz to 60 Hz.

j. The controller efficiency at any speed shall not be | ess than 96
percent.

k. The controllers shall be capable of being restarted into a notor
coasting in the forward direction w thout tripping.

I. Protection of power seniconductor conponents shall be acconplished
wi t hout the use of fast acting sem conductor output fuses.
Subj ecting the controllers to any of the foll owi ng conditions
shall not result in conponent failure or the need for fuse
repl acnent:
1. Short circuit at controller output

2. Gound fault at controller output
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3. Open circuit at controller output
4. I nput undervoltage

5. Input overvoltage

6. Loss of input phase

7. ACIline switching transients

8. Instantaneous overl oad

9. Sustained overl oad exceedi ng 115 percent of controller rated
current

10. Over tenperature
11. Phase reversa

m Solid state notor overload protection shall be included such that
current exceedi ng an adjustable threshold shall activate a 60
second timng circuit. Should current remain above the threshold
continuously for the timng period, the controller wll
automatically shut down.

n. A slip conpensation circuit shall be included which will sense
changi ng notor | oad conditions and adjust output frequency to
provi de speed regul ation of NEMA B notors to within +/ - 0.5
percent of maxi mum speed without the necessity of a tachoneter
gener at or.

0. The VFD shall be factory set for manual restart after the first
protective circuit trip for mal function (overcurrent, undervoltage,
overvol tage or overtenperature) or an interruption of power. The
VFD shal |l be capable of being set for automatic restart after a
selected tine delay. If the drive faults again within a specified
time period (adjustable 0-60 seconds), a nmanual restart wll be
required.

p. The VFD shall include external fault reset capability. Al the
necessary logic to accept an external fault reset contact shall be
i ncl uded.

g. Provide critical speed |lockout circuitry to prevent operating at
frequencies with critical harnonics that cause resonant
vi brations. The VFD shall have a mni num of three user selectable
bandwi dt hs.

r. Provide the follow ng operator control and nonitoring devices
nounted on the front panel of the VFD:

1. Manual speed potentioneter.
2. Hand-Of-Auto ( HOA ) switch.
3. Power on light.

4. Drive run power |ight.
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5. Local display.

s. Provide properly sized NEMA rated by-pass and isol ation contactors
to enabl e operation of notor in the event of VFD failure.
Mechani cal and el ectrical interlocks shall be installed between
t he by-pass and isolation contactors. Provide a selector switch
and transfer delay tiner.

PART 3 EXECUTI ON

3.

1 GROUNDI NG

Groundi ng shall be in confornmance with NFPA 70, the contract draw ngs, and
the foll owi ng specifications.

1.1 G ound Rods

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

nmet hod described in EEE Std 81. The maxi mum resi stance of a driven ground
shal | not exceed 25 ohns under normally dry conditions. |If this resistance
cannot be obtained with a single rod, additional rods not less than 1.8
nmeters on centers. In high-ground-resistance, UL listed chemically
charged ground rods nmay be used. |If the resultant resistance exceeds 25
ohns neasured not | ess than 48 hours after rainfall, the Contracting
Oficer shall be notified i mediately. Connections bel ow grade shall be
fusi on wel ded. Connections above grade shall be fusion welded or shall use
UL 467 approved connectors.

1.2 G ound Bus

Ground bus shall be provided in the electrical equipnent roons as

i ndi cated. Noncurrent-carrying netal parts of transformer neutrals and
other electrical equipnent 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

term nating approxi mately 100 nm above the floor. Connections and splices
shal |l be of the brazed, wel ded, bolted, or pressure-connector type, except
that pressure connectors or bolted connections shall be used for
connections to renovabl e equi pnent. For raised floor equipnent roons in
conput er and data processing centers, a mninmmof 4, one at each corner
mul ti pl e groundi ng systenms shall be furnished. Connections shall be bolted
type in lieu of thermowel d, so they can be changed as required by additions
and/or alterations.

. 1.3 Groundi ng Conduct ors

Equi prent groundi ng bars shall be provided in all panel boards. The

equi prent groundi ng conductor shall be carried back to the service entrance
groundi ng connection or separately derived groundi ng connection. Al

equi pment groundi ng conductors, including netallic raceway systens used as
such, shall be bonded or joined together in each wring box or equiprent
encl osure. Metallic raceways and groundi ng conductors shall be checked to
assure that they are wired or bonded into a conmon junction. Metallic
boxes and enclosures, if used, shall also be bonded to these groundi ng
conductors by an approved neans per NFPA 70. Wen switches, or other
utilization devices are installed, any designated grounding termi nal on

t hese devices shall al so be bonded to the equi pment groundi ng conduct or
junction with a short jumnper.
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3.

2  WRI NG METHODS

Wring shall conformto NFPA 70, the contract draw ngs, and the follow ng
specifications. Unless otherw se indicated, wiring shall consist of

i nsul ated conductors installed in electrical metallic tubing . \Where
cables and wires are installed in cable trays, they shall be of the type
permtted by NFPA 70 for use in such applications. Wre fill in conduits
shal | be based on NFPA 70 for the type of conduit and wire insulations
specified. Wre fill in conduits located in Class | or Il hazardous areas
shall be Iimted to 25 percent of the cross sectional area of the conduit.

2.1 Conduit and Tubi ng Systens

Conduit and tubing systenms shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
descri bed in paragraph WRI NG METHODS. M ni num si ze of raceways shall be
15 mm (27 nm for communication conduits). Only metal conduits will be
permtted when conduits are required for shielding or other specia

pur poses indicated, or when required by conformance to NFPA 70.

Nonnetal lic conduit and tubing nay only be used in danp, wet or corrosive
| ocati ons when pernitted by NFPA 70 and the conduit or tubing systemis
provided with appropriate boxes, covers, clanps, screws or other
appropriate type of fittings. Electrical metallic tubing (EMI) nay be
installed only within buildings. EMI may be installed in concrete and
grout in dry locations. EM installed in concrete or grout shall be
provided with concrete tight fittings. EMI shall not be installed in danp
or wet locations, or the air space of exterior masonry cavity walls.

Bushi ngs, manufactured fittings or boxes providing equival ent neans 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 |isted adapters
shal |l be used to connect EMI to rigid nmetal conduit, cast boxes, and
conduit bodies. Alunm numconduit nmay be used only where installed exposed
in dry locations. Nonalum num sl eeves shall be used where al um num 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 07840A FI RESTOPPI NG Except as ot herwi se
specified, IMC nay be used as an option for rigid steel conduit in areas as
permtted by NFPA 70. Raceways shall not be installed under the firepits
of boilers and furnaces and shall be kept 150 nm away from parallel runs
of flues, steam pipes and hot-water pipes. Raceways shall be conceal ed
within finished walls, ceilings, and floors unless otherw se shown.
Raceways crossing structural expansion joints or seismc joints shall be
provided with suitable expansion fittings or other suitable neans to
conpensate for the building expansi on and contraction and to provide for
continuity of grounding.

.2.1.1 Pull Wres

A pull wire shall be inserted in each enpty raceway in which wiring is to
be installed if the raceway is nore than 15 neters in length and contains
nore than the equival ent of two 90-degree bends, or where the raceway is
nore than 45 neters in length. The pull wire shall be of No. 14 AW
zinc-coated steel, or of plastic having not less than 1.4 MPa (200 psi)
tensile strength. Not |less than 254 nm of slack shall be |left at each end
of the pull wre.

.2.1.2 Condui t St ub- Ups

VWhere conduits are to be stubbed up through concrete floors, a short el bow
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shall be installed below grade to transition fromthe horizontal run of
conduit to a vertical run. A conduit coupling fitting, threaded on the

i nside shall be installed, to allow terninating the conduit flush with the
finished floor. Wring shall be extended in rigid threaded conduit to

equi prent, except that where required, flexible conduit nmay be used 150 nm
above the floor. Enmpty or spare conduit stub-ups shall be plugged flush
with the finished floor with a threaded, recessed pl ug.

3.2.1.3 Bel ow Sl ab-on-Grade or in the G ound

El ectrical wiring bel ow sl ab-on-grade shall be protected by a conduit
system Conduit passing vertically through sl abs-on-grade shall be rigid
steel or IMC. Rigid steel or IMC conduits installed bel ow sl ab-on-grade or
in the earth shall be field wapped with 0.254 nm thick pipe-w apping

pl astic 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 G ade
Conduit installed in slabs is prohibited.
3.2.1.5 Changes in Direction of Runs

Changes in direction of runs shall be nade with symetrical bends or
cast-netal fittings. Field-mde bends and of fsets shall be nade with an
approved hi ckey or conduit-bendi ng machi ne. Crushed or deforned raceways
shall not be installed. Trapped raceways in danp and wet | ocations shall be
avoi ded where possible. Lodgment of plaster, dirt, or trash in raceways,
boxes, fittings and equi prent shall be prevented during the course of
construction. C ogged raceways shall be cleared of obstructions or shal

be repl aced.

3.2.1.6 Supports

Metal lic conduits and tubing,and the support systemto which they are
attached, shall be securely and rigidly fastened in place to prevent
vertical and horizontal novenent at intervals of not nobre than 3 neters
and within 900 nm of boxes, cabinets, and fittings, with approved pipe
straps, wall brackets, conduit clanps, conduit hangers, threaded C clanps,
beam cl anps, or ceiling trapeze. Loads and supports shall be coordi nated
wi th supporting structure to prevent damage or deformation to the
structure. Loads shall not be applied to joist bridging. Attachment shal
be by wood screws or screwtype nails to wood; by toggle bolts on hollow
masonry units; by expansion bolts on concrete or brick; by machi ne screws,
wel ded t hreaded studs, heat-treated or spring-steel-tension clanps on stee
work. Nail-type nylon anchors or threaded studs driven in by a powder
charge and provided with | ock washers and nuts may be used in lieu of
expansi on bolts or machi ne screws. Raceways or pipe straps shall not be
wel ded to steel structures. Cutting the main reinforcing bars in

rei nforced concrete beans or joists shall be avoided when drilling holes
for support anchors. Holes drilled for support anchors, but not used,
shall be filled. |In partitions of light steel construction, sheet-neta

screws may be used. Raceways shall not be supported using wire or nylon
ties. Raceways shall be independently supported fromthe structure. Upper
raceways shall not be used as a neans of support for |ower raceways.
Supporting means shall not be shared between electrical raceways and
nmechani cal piping or ducts. Cables and raceways shall not be supported by
ceiling grids. Except where permtted by NFPA 70, wiring shall not be
supported by ceiling support systems. Conduits shall be fastened to
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sheet -netal boxes and cabinets with two | ocknuts where required by NFPA 70,
where insul ating bushings are used, and where bushi ngs cannot be brought
into firmcontact with the box; otherw se, a single | ocknut and bushi ng may
be used. Threadless fittings for electrical metallic tubing shall be of a
type approved for the conditions encountered. Additional support for

hori zontal runs is not required when EMI rests on steel stud cutouts.

3.2.1.7 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenbers, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be

consi dered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.8 Exposed Ri sers

Exposed risers in wire shafts of nultistory buildings shall be supported by
U-cl anp hangers at each floor level, and at intervals not to exceed 3
net ers.

3.2.1.9 NOT USED
3.2.1.10 Conmuni cati ons Raceways

Conmruni cati ons raceways indicated shall be installed in accordance with the
previous requirements for conduit and tubing and with the additiona

requi renent that no length of run shall exceed 30 nmeters for 25 nm or

| arger sizes, and shall not contain nore than two 90-degree bends or the
equi valent. Additional pull or junction boxes shall be installed to comply
with these linmtations whether or not indicated. |Inside radii of bends in
conduits of 25 nm (1 inch) size or larger shall not be less than ten tines
t he nom nal dianeter.

3.2.2 NOT USED
3.2.3 Cabl e Trays

Cabl e trays shall be supported in accordance with the recommendati ons of

t he manufacturer but at no nore than 1.8 nmeter intervals. Contact
surfaces of alum num connections shall be coated with an anti oxi dant
conmpound prior to assenbly. Adjacent cable tray sections shall be bonded

t oget her by connector plates of an identical type as the cable tray
sections. The Contractor shall submt the manufacturer's certification
that the cable tray systemneets 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 subnitted by the Contractor
shal | denmonstrate that the conpleted cable tray systens will conmply with
the specified requirenents. Cable trays shall term nate 250 nm from both
sides of snoke and fire partitions. Conductors run through snoke and fire
partitions shall be installed in 103 mm (4 inch) rigid steel conduits with
groundi ng bushi ngs, extending 300 mm beyond each side of the partitions.
The installation shall be sealed to preserve the snmoke and fire rating of
the partitions. Penetrations shall be firestopped in accordance with
Secti on 07840A Fl RESTOPPI NG

3.2. 4 Cabl es and Conductors

Installation shall conformto the requirements of NFPA 70. Covered, bare
or insulated conductors of circuits rated over 600 volts shall not occupy
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t he sane equi pnent wiring enclosure, cable, or raceway with conductors of
circuits rated 600 volts or |ess.

3.2.4.1 Si zi ng

Unl ess ot herwi se noted, all sizes are based on copper conductors and the

i nsul ation types indicated. Sizes shall be not |ess than indicated.
Branch-circuit conductors shall be not smaller than No. 12 AWG  Conductors
for branch circuits of 120 volts nmore than 30 nmeters |ong and of 277 volts
nore than 70 neters long, frompanel to | oad center, shall be no snaller
than No. 10 AWG Cass 1 rempte control and signal circuit conductors
shall be not less than No. 14 AWG Cass 2 renpte control and signa
circuit conductors shall be not less than No. 16 AWG C ass 3 | ow ener gy,
renote-control and signal circuits shall be not |ess than No. 22 AWG

3.2.4.2 Use of Al um num Conductors in Lieu of Copper
Al 'um num 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 ldentification and Taggi ng

Power, control, and signal circuit conductor identification shall be

provi ded within each encl osure where a tap, splice, or termnation is nade.
Where several feeders pass through a comon pull box, the feeders shall be
tagged to indicate clearly the electrical characteristics, circuit nunber,
and panel designation. Phase conductors of |ow voltage power circuits
shall be identified by color coding. Phase identification by a particul ar
color shall be maintained continuously for the length of a circuit,

i ncl udi ng 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 nore than one
systemare installed in the sane raceway or box, other neutral
shall be white with colored (not green) stripe. The color coding
for 3-phase and singl e-phase | ow vol tage systens shall be as
fol | ows:

120/ 208-vol t, 3-phase: Black(A), red(B), and blue(Q
277/ 480-volt, 3-phase: Brown(A), orange(B), and yell ow(C).
120/ 240-vol t, 1-phase: Black and red.

b. Conductor phase and voltage identification shall be nade by
col or-coded insulation for all conductors smaller than No. 6 AWG
For conductors No. 6 AWG and |l arger, identification shall be made
by col or-coded insulation, or conductors with black insulation my
be furnished and identified by the use of half-Iapped bands of
colored electrical tape wapped around the insulation for a
m ni mum of 75 mm of [ ength near the end, or other nmethod as
submtted by the Contractor and approved by the Contracting
Oficer.

c. Control and signal circuit conductor identification shall be made
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3.

by col or-coded insul ated conductors, plastic-coated self-sticking
printed markers, permanently attached stanped nmetal foil nmarkers,

or equival ent neans as approved. Control circuit termnals of

equi prent shall be properly identified. Term nal and conduct or
identification shall match that shown on approved detail draw ngs.
Hand lettering or nmarking is not acceptable.

3 BOXES AND SUPPCRTS

Boxes shall be provided in the wiring or raceway systens where required by
NFPA 70 for pulling of wires, making connections, and nounting of devices
or fixtures. Pull boxes shall be furnished with screw fastened covers.

I ndi cated el evations are approxi mate, except where mini num nmounting hei ghts

for hazardous areas are required by NFPA 70. Unless otherwi se indicated,
boxes for wall swi tches shall be nmounted 1.2 nmeters above finished floors.
Switch and outl et boxes |ocated on opposite sides of fire rated walls

shal |l be separated by a m ni mum hori zontal distance of 600 mm The tota
conbi ned area of all box openings in fire rated walls shall not exceed
0.0645 square neters per 9.3 square neters. Maxi mum box areas for

i ndi vidual boxes in fire rated walls vary with the manufacturer and shal
not exceed the maxi mum specified for that box in UL Elec Const Dir. Only
boxes listed in UL Elec Const Dir shall be used in fire rated walls.

. 3.1 Box Applications

Each box shall have not |ess than the volume required by NFPA 70 for nunber
of conductors enclosed in box. Boxes for nmetallic raceways shall be |isted
for the intended use when located in nornmally wet |ocations, when flush or
surface mounted on outside of exterior surfaces, or when located in
hazardous areas. Boxes installed in wet |ocations and boxes installed
flush with the outside of exterior surfaces shall be gasketed. Boxes for
nounting lighting fixtures shall be not |less than 102 nm square, or

oct agonal , except smaller boxes may be installed as required by fixture
configuration, as approved. Cast-netal boxes with 2.4 mm wall thickness
are acceptable. Boxes in other locations shall be sheet steel except that
al um num boxes nay be used with al um num conduit, and nonnetal | ic boxes nay
be used with nonnetallic conduit and tubing or nonnetallic sheathed cable
system when permitted by NFPA 70. Boxes for use in nasonry-block or tile
wal I s shall be square-cornered, tile-type, or standard boxes havi ng
square-cornered, tile-type covers.

.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screwtype
nails of equal holding strength, with bolts and nmetal expansion shields on
concrete or brick, with toggle bolts on hollow masonry units, and with
machi ne screw or wel ded studs on steel work. Threaded studs driven in by
powder charge and provided with | ockwashers and nuts, or nail-type nylon
anchors may be used in lieu of expansion shields, or machi ne screws.
Penetration of nore than 38.1 mm (1-1/2 inches) into reinforced-concrete
beanms or nmore than 19.1 mm (3/4 inch) into reinforced-concrete joists
shal |l avoid cutting any main reinforcing steel. The use of brackets which
depend on gypsum wal | board or plasterboard for primary support will not be
permtted. In partitions of |ight steel construction, bar hangers with 25
nm | ong studs, nmounted between netal wall studs or netal box nmounting
brackets shall be used to secure boxes to the building structure. Wen
nmetal box nounting brackets are used, additional box support shall be

provi ded on the side of the box opposite the brackets. This additional box
support shall consist of a mnimum 300 mm | ong section of wall stud,
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bracketed to the opposite side of the box and secured by two screws through
the wal | board on each side of the stud. Metal screws may be used in lieu
of the netal box nounting brackets.

3.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-conbustible materi al
boxes shall be installed so that the edge of the box is not recessed nore
than 6 mMm fromthe finished surface. Boxes nounted in conbustible walls
or ceiling material shall be mounted flush with the finished surface. The
use of gypsumor plasterboard as a nmeans of supporting boxes will not be
permtted. Boxes installed for concealed wiring shall be provided with
sui tabl e extension rings or plaster covers, as required. The bottom of
boxes installed in nmasonry-block walls for concealed wiring shall be
mounted flush with the top of a block to mnimze cutting of the bl ocks,
and boxes shall be located horizontally to avoid cutting webs of bl ock
Separ ate boxes shall be provided for flush or recessed fixtures when
required by the fixture terminal operating tenperature, and fixtures shal
be readily renovable for access to the boxes unless ceiling access panels
are provided.

3.3.4 Installation in Overhead Spaces

In open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-netal
boxes having threadl ess connectors and sheet netal boxes shall be supported
directly fromthe building structure or by bar hangers. Hangers shall not
be fastened to or supported fromjoist bridging. Were 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 nore
than 600 mm fromthe box.

3.4 DEVI CE PLATES

One- pi ece 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-netal, or inpact resistant plastic having
rounded or bevel ed edges. Plates on finished walls shall be of steel with
baked enanel finish or inpact-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 wi thout the use of mats or

simlar devices. Plaster fillings will not be permitted. Plates shall be
installed with an alignnent tolerance of 1.6 nmm The use of
sectional -type device plates will not be permitted. Plates installed in

wet | ocations shall be gasketed and provided with a hinged, gasketed cover,
unl ess ot herwi se specified.

3.5 RECEPTACLES
3.5.1 Si ngl e and Dupl ex, 15 or 20-anmpere, 125 volt

Si ngl e and dupl ex receptacles shall be rated 15 amperes, 125 volts,
two-pole, three-wire, grounding type with polarized parallel slots. Bodies
shal |l be of ivory to match color of switch handles in the same roomor to
harmoni ze with the color of the respective wall, and supported by nounting
strap having plaster ears. Contact arrangenent 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 termnal. The third grounding pole shall be
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connected to the netal nounting yoke. Switched receptacles shall be the
sanme as ot her receptacles specified except that the ungrounded pole of each
suitabl e 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 Cass A type unless

ot herwi se shown. Gound fault circuit protection shall be provided as
requi red by NFPA 70 and as indicated on the draw ngs.

3.5.2 NOT USED
3.5.3 Fl oor Qutlets

Fl oor outlets shall be adjustable and each outlet shall consist of a
cast-nmetal body with threaded openings for conduits, adjustable ring flange
ring, and cover plate with 15 mm or 20 mm threaded flush plug. Each

t el ephone 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 renoval of service fittings.

3.5.4  \Wat herproof Applications

Weat her proof receptacles shall be suitable for the environment, danp or wet
as applicable, and the housings shall be |abeled to identify the all owabl e
use. Receptacles shall be marked in accordance with UL 514A for the type
of use indicated; "Danp |locations", "Wt Locations", "Wt Location Only
VWhen Cover Cl osed". Assenblies shall be installed in accordance with the
manuf acturer's recomendati ons.

3.5.4.1 Danp Locations

Receptacles in damp | ocations shall be nounted in an outlet box with a
gasket ed, weat herproof, cast-nmetal cover plate (device plate, box cover)
and a gasketed cap (hood, receptacle cover) over each receptacle opening.
The cap shall be either a screwon type pernanently 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 | oaded hinge.

3.5.4.2 Wet Locati ons

Receptacles in wet |ocations shall be installed in an assenbly rated for
such use whether the plug is inserted or wthdrawn, unless otherw se
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 Recept acl es, 20- Amrpere, 250-Volt
Recept acl es, single, 20-anpere, 250-volt, shall be ivory nolded plastic,

two-pole, three-wire or three-pole, four-wire, grounding type conplete with
appropriate nating cord-grip plug.
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3.5.7 NOT USED
3.5.8 Recept acl es, 30- Amrpere, 250-Volt

Recept acl es, single, 30-anpere, 250-volt, shall be nol ded-plastic,
three-pole, three-wire type, conplete with appropriate mating cord-grip

pl ug.
3.5.9 NOT USED
3.5.10 Recept acl es, 50- Amrpere, 250-Volt

Recept acl es, single, 50-anpere, 250-volt, shall be flush nolded plastic,
three-pole, three-wire type, conplete with appropriate mating cord-grip
pl ug.

3.5.11 Speci al - Pur pose or Heavy-Duty Receptacl es

Speci al - pur pose or heavy-duty receptacles shall be of the type and of

rati ngs and nunber 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 anperes or |ess, shall be
| ocked by rotating the plug. Locking type receptacles, rated nore than 50
anperes, shall utilize a |ocking ring.

3.6 WALL SW TCHES

Wal | switches shall be of the totally enclosed tunbler type. The wall
switch handle and switch plate color shall be ivory . Wring ternminals
shall be of the screw type or of the sol derless pressure type having

sui tabl e conductor-rel ease arrangenment. Not nore than one switch shall be
installed in a single-gang position. Switches shall be rated 120 or
277-volt for use on alternating current only. Pilot lights indicated shal
consi st of yoke-nmounted candel abra-base sockets rated at 75 watts, 125
volts, and fitted with glass or plastic jewels. A clear 6-watt |anp shal
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. Dinming switches shall be solid-state flush nounted, sized
for the | oads.

3.7 SERVI CE EQUI PMENT

Servi ce-di sconnecti ng neans shall be of the nolded-case circuit breaker
type with an external handl e for manual operation. When service

di sconnecting neans is a part of an assenbly, the assenbly shall be listed
as suitable for service entrance equi pnent. Enclosures shall be sheet
netal with hinged cover for surface nounting unl ess otherw se indicated.

3.8 PANEL BOARDS

Circuit breakers and switches used as a notor disconnecting nmeans shall be
capabl e of being | ocked in the open position. Door |ocks shall be keyed
ali ke. Namepl ates shall be as approved. Directories shall be typed to

i ndi cate | oads served by each circuit and nmounted in a hol der behind a
clear protective covering. Busses shall be copper
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3.8.1 NOT USED
3.8.2 Panel boar ds

Panel boards shall be circuit breaker equi pped as indicated on the draw ngs.

3.9 NOT USED
3.10 UNDERGROUND SERVI CE

Unl ess otherwi se indicated, interior conduit systens shall be stubbed out
1.5 m beyond the building wall and 600 mm bel ow finished grade, for
interface with the exterior service lateral conduits and exterior

comuni cations conduits. Qutside conduit ends shall be bushed when used
for direct burial service |lateral conductors. Qutside conduit ends shall be
capped or plugged until connected to exterior conduit systens. Underground
service lateral conductors will be extended to building service entrance
and terninated in accordance with the requirenments of Section 16375A
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND and NFPA 70.

3.11 NOT USED
3.12 MOTCORS

Each notor shall conformto the kW and voltage ratings indicated, and
shal | have a service factor and other characteristics that are essential to
t he proper application and performance of the motors under conditions shown
or specified. Three-phase motors for use on 3-phase 208-volt systens shal
have a nameplate rating of 200 volts. Unless otherw se specified, al
notors shall have open franes, and continuous-duty classification based on
a 40 degree C anbient tenperature reference. Polyphase notors shall be
squirrel -cage type, having normal -starting-torque and | ow starting-current
characteristics, unless other characteristics are specified in other
sections of these specifications or shown on contract draw ngs. The
Contractor shall be responsible for selecting the actual kil owatt
(horsepower) ratings and other notor requirenents necessary for the
applications indicated. Wen electrically driven equi prent furnished under
ot her sections of these specifications materially differs fromthe design
the Contractor shall make the necessary adjustnments to the wring,

di sconnect devices and branch-circuit protection to acconmpdate the

equi prent actually install ed.

3.13 MOTOR CONTROL

Each notor or group of notors requiring a single control shall be provided
under other sections of these specifications with a suitable controller and
devices that will performthe functions as specified for the respective
notors. Each notor of 93 W(1/8 hp) or larger shall be provided with

t her mal - overl oad protection. Polyphase notors shall have overl oad
protection in each ungrounded conductor. The overl oad-protection device
shal |l be provided either integral with the notor or controller, or shall be
mounted in a separate enclosure. Unless otherw se specified, the
protective device shall be of the nanually reset type. Single or double
pol e tunbler switches specifically designed for alternating-current
operation only may be used as nanual controllers for single-phase notors
having a current rating not in excess of 80 percent of the switch rating.
Automatic control devices such as thernostats, float or pressure sw tches
may control the starting and stopping of notors directly, provided the
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devi ces used are designed for that purpose and have an adequate kil owatt
rating. Wien 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. Wen conbination nanual and automatic contro

is specified and the automatic-control device operates the notor directly,
a doubl e-throw, three-position tunbler or rotary switch shall be provided
for the manual control; when the autonatic-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- AUTOVATI C.
Connections to the selector switch shall be such that only the norma
automatic regulatory control devices will be bypassed when the switch is in
the Manual position; all safety control devices, such as |ow or

hi gh- pressure cutouts, high-tenmperature cutouts, and notor-overl oad
protective devices, shall be connected in the nmotor-control circuit in both
t he Manual and the Automatic positions of the selector switch. Contro
circuit connections to any MANUAL- OFF- AUTOVATIC switch or to nore than one
automatic regul atory control device shall be made in accordance with wiring
di agram approved by the Contracting Oficer unless such diagramis included
on the drawings. Al controls shall be 120 volts or |ess unless otherw se

i ndi cat ed.

3.13.1 Reduced- Vol t age Controllers

Reduced- vol tage starters shall be of the single-step autotransforner,
reactor, or resistor type having an adjustable tine interval between
application of reduced and full voltages to the notors. We-delta reduced
voltage starters or part w nding increment starters having an adjustable
time del ay between application of voltage to first and second w ndi ng of
nmotor may be used in lieu of the reduced voltage starters specified above
for starting of notor-generator sets, centrifugally operated equi pnent or
reci procating conpressors provided with autonatic unl oaders.

3.14 MOTOR- DI SCONNECT MEANS

Each notor shall be provided with a di sconnecti ng neans when required by
NFPA 70 even though not indicated. For single-phase notors, a single or
doubl e pole toggle switch, rated only for alternating current, will be
acceptabl e for capacities | ess than 30 anperes, provided the anpere rating
of the switch is at l|east 125 percent of the motor rating. Switches shal
di sconnect all ungrounded conductors.

3.15 TRANSFORMER | NSTALLATI ON

Thr ee- phase transfornmers shall be connected only in a delta-we or
wye-delta configuration as indicated. "T" connections may be used for
transformers rated at 15 kVA or below. Dry-type transformers shown | ocated
within 1.5 neters of the exterior wall shall be provided in a weat herproof
enclosure. Transforners to be | ocated within the building nay be provided
in the manufacturer's standard, ventil ated indoor encl osure designed for
use in 40 degrees C anbient tenperature, unless otherw se indicated.

3.16 LI GHTI NG FI XTURES, LAMPS AND BALLASTS

Thi s paragraph shall cover the installation of lanps, lighting fixtures and
ballasts in interior or building nounted applications.

3.16.1 Lamps

Lanps of the type, wattage, and voltage rating indicated shall be delivered

SECTI ON 16415A Page 43



* * * Gafety Pays * * *
SOF FLI GHT SI MULATOR ADDI TI ON 001522

to the project in the original cartons and installed just prior to project
conpletion. Lanps installed and used for working light during construction
shall be replaced prior to turnover to the Government if nore than 15% of
their rated |life has been used. Lanps shall be tested for proper operation
prior to turn-over and shall be replaced if necessary with new | anps from
the original manufacturer. 10% spare |anps of each type, fromthe origina
manuf acturer, shall be provided.

3.16.2 Li ghting Fixtures

Fi xtures shall be as shown and shall conformto the follow ng
specifications and shall be as detailed on the drawings. |Illustrations
shown on the drawi ngs are indicative of the general type desired and are
not intended to restrict selection to fixtures of any particular

manuf acturer. Fixtures of simlar designs and equival ent energy
efficiency, light distribution and brightness characteristics, and of equa
finish and quality will be acceptable if approved. |In suspended acoustica
ceilings with fluorescent fixtures, the fluorescent energency |ight
fixtures shall be furnished with self-contained battery packs.

3.16.2.1 Accessori es

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

3.16.2.2 Ceiling Fixtures

Ceiling fixtures shall be coordinated with and suitable for installation
in, on or fromthe ceiling as shown. Installation and support of fixtures
shall be in accordance with NFPA 70 and manufacturer's recomrendati ons.
Where seismic requirenents are specified herein, fixtures shall be
supported as shown or specified. Recessed fixtures shall have adjustable
fittings to permt alignment with ceiling panels. Recessed fixtures
installed in fire-resistive ceiling construction shall have the sane fire
rating as the ceiling or shall be provided with fireproofing boxes having
materials of the sane fire rating as the ceiling, in conformance w thUL
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 Gid Type Ceilings

Fi xtures 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
nounted along the grid rail as shown. Wrk above the ceiling shall be
coordi nated anmong the trades to provide the lighting |ayout shown.

Fi xtures mounted to the grid shall have trimexactly conpatible with the
grid. Contractor shall coordinate trins with ceiling trades prior to
ordering fixtures. Metric fixtures shall be designed to fit the netric
grid specified. Fixtures in continuous rows shall be coordinated between
trades prior to ordering. Fixtures shall be nounted using independent
supports capabl e of supporting the entire weight of the fixture. No
fixture shall rest solely on the ceiling grid. Recessed fixtures installed
in seismc areas should be installed utilizing specially designed seisnic
clips. Junction boxes shall be supported at four points.

3.16.2. 4 Suspended Fi xtures

Suspended fixtures shall be provided with swi vel hangers or hand-straights
so that they hang plumb. Pendants, rods, or chains 1.2 neters or |onger
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excluding fixture shall be braced to prevent swaying using three cables at
120 degrees of separation. Suspended fixtures in continuous rows shal

have internal w reway systens for end to end wiring and shall be properly
aligned to provide a straight and continuous row w t hout bends, gaps, |ight
| eaks 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 nmatch the col or and gl oss
specified. Pendants shall be finished to match fixtures. Aircraft cable
shal |l be stainless steel. Canopies shall be finished to match the ceiling
and shall be low profile unless otherw se shown. Maxi num di stance between
suspensi on points shall be 3.1 nmeters or as recommended by the
manuf act urer, whichever is |ess.

Suspended fixtures installed in seisnic areas shall have 45% swi vel hangers
and shall be located with no obstructions within the 45%range in al
directions. The stem canopy and fixture shall be capable of 45% sw ng.

3.16.3 Bal | asts

Renote type ballasts or transformers, where indicated, shall be mounted in
a well ventilated, easily accessible location, within the maxi num operating
di stance fromthe | anp as designated by the manufacturer.

3.16. 4 Enmer gency Light Sets

Emergency |ight sets shall conformto UL 924 with the nunmber of heads as
i ndicated. Sets shall be permanently connected to the wiring system by
conductors installed in short |lengths of flexible conduit.

3.17 BATTERY CHARGERS
Battery chargers shall be installed in conformance with NFPA 70.
3.18 EQUI PMENT CONNECTI ONS

Wring not furnished and installed under other sections of the
specifications for the connection of electrical equipnent as indicated on

t he drawi ngs shall be furnished and installed under this section of the
speci fications. Connections shall conply with the applicable requirenents
of paragraph WRI NG METHODS. Flexible conduits 2 m or less in |length
shal |l be provided to all electrical equipment subject to periodic renoval,
vi bration, or novenent and for all nmotors. Al nmotors shall be provided

wi th separate groundi ng conductors. Liquid-tight conduits shall be used in
danp or wet |ocations.

3.18.1 Mot ors and Mot or Contr ol
Motors, motor controls, and notor control centers shall be installed in
accordance with NFPA 70, the manufacturer's recomendati ons, and as
i ndicated. Wring shall be extended to notors, nmotor controls, and notor
control centers and term nated.

3.18.2 Installati on of Governnent - Furni shed Equi pnent

Wring shall be extended to the equi pnent and term nated.
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3.19 NOT USED
3.20 PAI NTI NG AND FI NI SHI NG

Fi el d-applied paint on exposed surfaces shall be provided under Section
09900 PAI NTS AND COATI NGS

3.21 REPAI R OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channel i ng, chasing, or drilling of floors, walls, partitions, ceiling, or
ot her surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shal |l be carefully done, and any danage to buil ding, piping, or equipnent
shall be repaired by skilled mechanics of the trades involved at no

addi tional cost to the Government.

3.22 FI ELD TESTI NG

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer 10 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

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

equi prent, and test results. Al field test reports will be signed and
dated by the Contractor.

3.22.1 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,

protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pment which
are damaged due to inproper test procedures or handling.

3.22.2 G ound- Resi stance Tests

The resistance of each groundi ng el ectrode system shall be neasured using
the fall-of-potential nethod defined in IEEE Std 81. Soil resistivity in
the area of the grid shall be neasured concurrently with the grid
nmeasurenents. Gound resistance neasurenents shall be nmade before the

el ectrical distribution systemis energized and shall be nmade in normally
dry conditions not |ess than 48 hours after the last rainfall. Resistance
nmeasur enents of separate groundi ng el ectrode systens shall be nade before
the systens are bonded together bel ow grade. The conbi ned resistance of
separate systens nmay be used to neet the required resistance, but the
speci fied nunber of electrodes nust still be provided.

a. Gid electrode - 10 ohns.
3.22.3 Ground-Gid Connection |Inspection
Al'l bel owgrade ground-grid connections will be visually inspected by the

Contracting O ficer before backfilling. The Contractor shall notify the
Contracting OFficer 8 hours before the site is ready for inspection
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3.22.4 NOT USED
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 transforners.
a. Insulation resistance test phase-to-ground, each phase.
b. Turns ratio test.
3.22.9 Crcuit Breaker Tests
The following field tests shall be perfornmed 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 conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Cosed breaker contact resistance test.
d. Mnual and electrical operation of the breaker
3.22.9.3 Circuit Breakers, Ml ded Case
a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Cosed breaker contact resistance test.
d. Manual operation of the breaker.
3.23  OPERATI NG TESTS
After the installation is conmpleted, and at such time as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval . The equi pnent shall be denpbnstrated to operate in accordance
with the specified requirenents. An operating test report shall be
submitted in accordance with paragraph FI ELD TEST REPORTS.
3.24 FI ELD SERVI CE
3.24.1 Onsite Training
The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consi st
of a total of 8 hours of normal working time and shall start after the

systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,

SECTI ON 16415A Page 47



* * * Gafety Pays * * *
SOF FLI GHT SI MULATOR ADDI TI ON 001522

starting, stopping, servicing the equiprment, as well as all major el enents
of the operation and nmi ntenance nanuals. Additionally, the course
instructions shall denpbnstrate all routine maintenance operations. A VHS
format video tape of the entire training shall be submtted.

3.24.2 Install ati on Engi neer
After delivery of the equi pment, the Contractor shall furnish one or nore
field engineers, regularly enmployed by the equi pnent manufacturer to
supervise the installation of equi pnent, assist in the perfornmance of the
onsite tests, oversee initial operations, and instruct personnel as to the
operational and mai ntenance features of the equi pnent.

3.25  ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation
mat eri al or operation have been corrected.

-- End of Section --
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