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1. CONTRACT ID CODE PAGE OF PAGES

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT 1 |4

2. AMENDMENT/MODIFICATION NO. 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO. (If applicable)
0001 20 MAY 2003

6. ISSUED BY CODE 7. ADMINISTERED BY (/f other than Item 6) CODE

US ARMY ENGINEER DISTRICT, FORT WORTH
ATTN: CESWF-CT (RM 2A19)

PO BOX 17300

FORT WORTH, TX 76102-0300

8. NAME AND ADDRESS OF CONTRACTOR (No., street, county, State and ZIP Code) (X) |9A. AMENDMENT OF SOLICIATION NO.

DACAG63-03-B-0001

@ 9B. DATED (SEE ITEM 11)
28 APRIL 2003

10A. MODIFICATION OF CONTRACT/ORDER NO.

D 10B. DATED (SEE ITEM 11)

CODE |FACILITY CODE

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

E The above numbered solicitation is amended as set forth in Item 14. The hour and date specified for receipt of Offers E] is extended, D is not extended.
Offers must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following methods:
(a)By completing items 8 and 15, and returning 1 copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer submitted;

or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGMENT TO BE RECEIVED AT
THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER. If by virtue of this
amendment your desire to change an offer already submitted, such change may be made by telegram or letter, provided each telegram or letter makes reference to the
solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (If required)

13. THIS ITEM ONLY APPLIES TO MODIFICATION OF CONTRACTS/ORDERS.
IT MODIFIES THE CONTRACT/ORDERNO. AS DESCRIBED IN ITEM 14.

CHECK ONE |A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE CONTRACT ORDER
. NO. IN ITEM 10A.

B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,
appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

D. OTHER (Specify type of modification and authority)

E. IMPORTANT: ContractorD is not, D is requiredto signthisdocumentandreturn —__ copiesto the issuingoffice.

14. DESCRIPTION OF AMENDMENT/MODIFICATION (Organized by UCF section headings, including solicitation/contract subject matter where feasible.)

The Solicitation for Enlisted Barracks Complex Ill, Fort Hood, Texas, is amended as follows:

See Continuation Sheet.

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)

15B. CONTRACTOR/OFFEROR 15C. DATE SIGNED |16B. UNITED STATES OF AMERICA 16C. DATE SIGNED
(Signature of person authorized to sign) (Signature of Contracting Officer)

NSN 7540-01-152-8070 STANDARD FORM 30 (REV. 10-83)

Previous edition unusable Prescribed by GSA FAR (48 CFR) 53.243



Item 14. Continued.
CHANGES TO BID OPENING DATE

1. Standard Form 1442, First Page,

(a) tem No. 12.B.- Insert “10 days” in this box.

(b) tem No. 13.A.- In the second line, change the bid opening date and time from "28 May 2003
at 2 p.m. local time" to "12 June 2003 at 2 p.m. local time".

Note: A revised standard form 1442 is issued with this amendment reflecting these changes.

Note: An award is anticipated by June 30. All large businesses be aware that the apparent low
bidder will be directed to submit a Subcontracting Plan five days after bid opening.

CHANGES TO THE BIDDING SCHEDULE

2. Replace the Bidding Schedule with the accompanying new Bidding Schedule, bearing the notation
"ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-03-B-0001"

CHANGES TO THE SPECIFICATIONS
3. Replacement Sections - Replace the following sections with the accompanying new sections of the

same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO
SOLICITATION NO. DACA63-03-B-0001:"

SECTION 00100 BIDDING SCHEDULE/INSTRUCTIONS TO BIDDERS

SECTION 01368 SPECIAL PROJECT PROCEDURES FOR FORT HOOD

SECTION 01770 CONTRACT CLOSEOUT

SECTION 04200A MASONRY

SECTION 07413A METAL SIDING

SECTION 07416A STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
SECTION 08520A ALUMINUM WINDOWS

SECTION 09915 COLOR SCHEDULE

SECTION 13815 AUTOMATED METER READING SYSTEM

SECTION 16311A MAIN ELECTRIC SWITCHING STATION AND SUBSTATION

CHANGES TO THE DRAWINGS

4. Write-in Change to Drawing A-A104, Elevation 6 — Change “10 mailboxe” to read “ 12 mailboxes.”

5. Replacement Drawings - Replace the drawings listed below with the attached new drawings of the
same number, bearing the notation “AM #0001".

G202.cal G202 INDEX SHEET (VOLUME ONE OF FOUR)
A-1601.cal A-1601 ROOM FINISH SCHEDULE

G204.cal G204 INDEX SHEET (VOLUME TWO OF FOUR)
A-E601.cal A-E601 TELECOMMUNICATIONS RISER DIAGRAM
B-1501.cal B-1501 SIGNAGE DETAILS

B-1601.cal B-1601 ROOM FINISH SCHEDULE

B-S201.cal B-S201 PARTIAL FOUNDATION PLAN - ZONE B1 & B4

Am #0001 Page 2 of 4



B-S302.cal B-S302 FOUNDATION SECTIONS I

B-E401.cal B-E401 COMMO PLAN ZONES B1 & B4 FIRST FLOOR
B-E402.cal B-E402 COMMO PLAN ZONES B2 & B3 FIRT FLOOR
B-E403.cal B-E403 COMMO PLAN ZONES B1 & B4 2ND & 3RD FLOORS
B-E404.cal B-E404 COMMO PLAN ZONES B2 & B3 2ND & 3RD FLOORS
B-E601.cal B-E601 COMMUNICATIONS RISER DIAGRAM
C-A101.cal C-Al01 OVERALL 4 AND 6 UNIT FLOOR PLANS
C-Al102.cal C-A102 TYPICAL UNIT FLOOR PLAN

C-A405.cal C-A405 ENLARGED PLAN |

C-A502.cal C-A502 MISCELLANEOUS DETAILS |

C-1501.cal C-1501 SIGNAGE DETAILS

C-P101.cal C-P101 PLUMBING LEGEND & SCHEDULES

C-P202.cal C-P202 PLUMBING FLOOR PLAN - TYPICAL UNITS
C-P501.cal C-P501 LARGE SCALE PLUMBING FLOOR PLAN
C-P601.cal C-P601 PLUMBING RISER DIAGRAMS AND DETAIL
C-E601.cal C-E601 COMMUNICATIONS RISER DIAGRAM
C-F201.cal C-F201 COMPANY OPERATION BUILDING TYPICAL UNIT LIFE SAFETY PLAN
E-S101.cal E-S101 STRUCTURAL NOTES & MISCELLANEOUS DETAILS
E-E301.cal E-E301 POWER & COMMO PLAN

E-E601.cal E-E601 POWER & COMMO RISER DIAGRAMS
E-E701.cal E-E701 PANEL SCHEDULES

G208.cal G208 INDEX SHEET (VOLUME FOUR OF FOUR)
D-A101.cal D-Al101 FLOOR PLAN AND ELEVATIONS

D-A102.cal D-A102 SWITCHING STATION FLOOR PLAN AND ELEVATIONS
D-S202.cal D-S202 DISTRIBUTION BAY FOUNDATION PLAN
D-S701.cal D-S701 FRAMING SECTIONS & DETAILS |

D-U3001.cal D-U3001 SUBSTATION ELECTRICAL LAYOUT PLAN 1
D-U3002.cal D-U3002 SUBSTATION ELECTRICAL LAYOUT PLAN 2
D-U3003.cal D-U3003 SUBSTATION ELECTRICAL UTILITIES PLAN 1
D-U3014.cal D-U3014 SUBSTATION ELECTRICAL UTILITIES PLAN 12
D-U3023.cal D-U3023 SUBSTATION ELECTRICAL UTILITIES PLAN21
D-U3026.cal D-U3026 SUBSTATION ELECTRICAL UTILITIES PLAN 24
D-U3028.cal D-U3028 SUBSTATION ELECTRICAL UTILITIES PLAN 26
D-U3029.cal D-U3029 SUBSTATION ELECTRICAL UTILITIES PLAN 27
D-U3031.cal D-U3031 SUBSTATION ELECTRICAL UTILITIES PLAN 29
D-U3032.cal D-U3032 SUBSTATION ELECTRICAL UTILITIES PLAN 30
D-U3033.cal D-U3033 SUBSTATION ELECTRICAL UTILITIES PLAN 31
D-U3035.cal D-U3035 SUBSTATION ELECTRICAL UTILITIES PLAN 33
D-U3036.cal D-U3036 SUBSTATION ELECTRICAL UTILITIES PLAN 34
D-U3037.cal D-U3037 SUBSTATION ELECTRICAL UTILITIES PLAN 35
D-U3038.cal D-U3038 SUBSTATION ELECTRICAL UTILITIES PLAN 36
D-U3039.cal D-U3039 SUBSTATION ELECTRICAL UTILITIES PLAN 37
D-U3040.cal D-U3040 SUBSTATION ELECTRICAL UTILITIES PLAN 38
D-U3044.cal D-U3044  SUBSTATION ELECTRICAL UTILITIES PLAN 42
D-U3046.cal D-U3046 SUBSTATION ELECTRICAL UTILITIES PLAN 44
D-U3048.cal D-U3048 SUBSTATION ELECTRICAL UTILITIES PLAN 46
D-U3050.cal D-U3050 SUBSTATION ELECTRICAL UTILITIES PLAN 48
D-U3052.cal D-U3052 SUBSTATION ELECTRICAL UTILITIES PLANN 50
D-U3053.cal D-U3053 SUBSTATION ELECTRICAL UTILITIES PLAN 51
D-U3054.cal D-U3054 SUBSTATION ELECTRICAL UTILITIES PLAN 52
D-U3055.cal D-U3055 SUBSTATION ELECTRICAL UTILITIES PLAN 53
D-U3059.cal D-U3059 SUBSTATION ELECTRICAL UTILITIES PLAN 57
D-U3061.cal D-U3061 SUBSTATION ELECTRICAL UTILITIES PLAN 59
D-U3063.cal D-U3063 SUBSTATION ELECTRICAL UTILITIES PLAN 61
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D-U3064.cal
D-U3067.cal
D-U3070.cal
D-U3072.cal
D-U6001.cal
D-U6002.cal
D-U7001.cal
D-E201.cal

D-E301.cal

D-E401.cal

D-E801.cal

D-U3064
D-U3067
D-U3070
D-U3072
D-U6001
D-U6002
D-U7001
D-E201

D-E301

D-E401

D-E801

SUBSTATION ELECTRICAL UTILITIES PLAN 62

SUBSTATION ELECTRICAL UTILITIES PLAN 65

SUBSTATION ELECTRICAL UTILITIES PLAN 68

SWITCHING STATION LAYOUT PLAN

SUBSTATION & SWITCHING STATION ONE-LINE DIAGRAM 1
SUBSTATION & SWITCHING STATION ONE-LINE DIAGRAM 2
SUBSTATION SCHEDULES AND MATERIAL LIST

SUBSTATION & SWITCHING STATION BUILDINGS LIGHTING PLANS
& DETAILS

SUBSTATION & SWITCHING STATION BUILDINGS POWER PLANS &
PANEL SCHEDULES

SUBSTATION & SWITCHING STATION BUILDINGS
COMMUNICATIONS PLANS & RISER

SUBSTATION & SWITCHING STATION BUILDINGS GROUDING
DETAILS

6. New Drawings - The new drawings listed below which accompany this amendment, bearing the
notation "AM #0001" shall be added to and become a part of the contract documents:

G209.cal
D-E802.cal

Am #0001

G209
D-E802

INDEX SHEET CONTINUATION (VOLUME FOUR OF FOUR)
SUBSTATION & SWITCHING STATION RELAY & CONTROL PANEL
DETAILS

END OF AMENDMENT
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-03-B-0001

1. SOLICITATION NUMBER 2. TYPE OF SOLICITATION 3. DATE ISSUED PAGE OF PAGES
SOLICITATION, OFFER,

AND AWARD s :
(Construction, Alteration, or Repair) | PACA63-03-B-0001 FALED BID (F5) 28 April 2003 lof2
D NEGOTIATED (RFP)
IMPORTANT - The "offer" section on the reverse must be fully completed by the offeror.

4. CONTRACT NUMBER 5. REQUISITION/PURCHASE REQUEST NUMBER 6. PROJECT NUMBER
W45XMA23430004

7. ISSUED BY CODE 8. ADDRESS OFFER TO

U.S. ARMY ENGINEER DISTRICT, FORT WORTH (SEE BLOCK 7)

POST OFFICE BOX 17300
819 TAYLOR STREET, ROOM 2A19
FORT WORTH, TEXAS 76102-0300

A. NAME B. TELEPHONE NUMBER (Include area code) (NO COLLECT CALLS)
9. FOR INFORMATION CALL J|'01iBY 3. ORINGDERFF (817) 886-1061  FAX: (817) 886-6408

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

10. THE GOVERNMENT REQUIRES PERFORMANCE OF THE WORK DESCRIBED IN THESE DOCUMENTS (Title, identifying number, date):

ENLISTED BARRACKS COMPLEX I,
FORT HOOD, TEXAS

E-MAIL: ruby.j.oringderff@swf02.usace.army.mil
WEB ADDRESS: http://ebs.swf.usace.army.mil

NOTE: Based on GAO decision (B-291166.2, December 6, 2002), a bid bond with only computer
generated signatures, and there is not a signature affixed to the document after the computer
generation, it must be rejected due to the absence of a valid signature.

11. The Contractor shall begin performance within 10 calendar days and complete it within * calendar days after receiving
|:| award, notice to proceed. This performance period is mandatory, |:| negotiable. (See *Section 01000 )
12A. THE CONTRACTOR MUST FURNISH ANY REQUIRED PERFORMANCE PAYMENT BONDS? 12B. CALENDAR DAYS

(If "YES," indicate within how many calendar days after award in Item 12B.)
VES D NO 10 (Am#1)

13. ADDITIONAL SOLICITATION REQUIREMENTS:

A. Sealed offers in original and copies to perform the work required are due at the place specified in Item 8 by 2:00 p.m. (hour)
local time 12 JUN 2003 (Am#l) (date). If this is a sealed bid solicitation, offers will be publicly opened at that time. Sealed envelopes
containing offers shall be marked to show the offeror's name and address, the solicitation number, and the date and time offers are due.

B. An offer guarantee is, |:| is not required.

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

60

D. Offers providing less than calendar days for Government acceptance after the date offers are due will not be considered and will
be rejected.
NSN 7540-01-155-3212 1442-103

STANDARD FORM 1442 (REV. 4-85) (EG)

Designed using Perform Pro, WHS/DIOR, Oct 96 Prescribed by GSA - FAR (48 CFR) 53.236-1(d)



OFFER (Must be fully completed by offeror)

14. NAME AND ADDRESS OF OFFEROR (Include ZIP Code)

E-MAIL ADDRESS:
DUNS: CAGE CODE:

15. TELEPHONE NUMBER (Include area code)
() - JFAX( ) -

16. REMITTANCE ADDRESS (Include only if different than Iltem 14)

CODE FACILITY CODE

17. The offeror agrees to perform the work required at the prices specified below in strict accordance with the terms of this solicitation, if this offer is

accepted by the Government in writing within

calendar days after the date offers are due. (Insert any number equal or greater than the

minimum requirement stated in 13D. Failure to insert any number means the offeror accepts the minimum in Item 13D.)

AS SET FORTH IN THE BID SCHEDULE

AMOUNTS >

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

19. ACKNOWLEDGEMENT OF AMENDMENTS
(The offeror acknowledges receipt of amendments to the solicitation - give number and date of each)

AMENDMENT NO.

DATE

20A. NAME AND TITLE OF PERSON AUTHORIZED TO SIGN OFFER (Type or print)

20B. SIGNATURE 20C. OFFER DATE

AWARD (To be completed by Government)

21. ITEMS ACCEPTED

22. AMOUNT

23. ACCOUNTING AND APPROPRIATION DATA

24.SUBMIT INVOICES TO ADDRESS SHOWN IN ITEM

(4 copies unless otherwise specified)

>

25. OTHER THAN FULL AND OPEN COMPETITION PURSUANT TO
[ ] 10Us.c. 23040) ) [ Jarusc 2530 )

26. ADMINISTERED BY CODE I

27. PAYMENT WILL BE MADE BY

CONTRACTING OFFICER WILL COMPLETE ITEM 28 OR 29 AS APPLICABLE

|:|28. NEGOTIATED AGREEMENT (Contractor is required to sign this

document and return _________ copies to the issuing office.) Contractor
agrees to furnish and deliver all items or perform all work requirements
identified on this form and any continuation sheets for the consideration
stated in this contract. The rights and obligations of the parties to this
contract shall be governed by (a) this contract award, (b) the solicitation, and
(c) the clauses, representations, certifications, and specifications
incorporated by reference in or attached to this contract.

|:| 29. AWARD. (Contractor is not required to sign this document.) Your
offer on this solicitation is hereby accepted as to the items listed. This award
consummates the contract, which consists of (a) the Government solicitation
and your offer, and (b) this contract award. No further contractual document
is necessary.

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

31A. NAME OF CONTRACTING OFFICER (Type or print)

30B. SIGNATURE 30C. DATE

31B. UNITED STATES OF AMERICA 31C. AWARD DATE

BY

STANDARD FORM 1442 BACK (REV. 4-85)



ACCOVPANYI NG AMENDMENT NO. 0001 TO SCOLI CI TATI ON NO. DACA63- 03- B- 0001

Enlisted Barracks Conplex IIl (Project)

Fort Hood, Texas

(Locat i on)

Sol i citati on No. DACA63-03-B-0001

Bl DDI NG SCHEDULE

(to be attached to SF 1442)

[tem Esti mat ed Uni t Esti mat ed
No. Descri ption Quantity Uni t Cost Anount
BASE BID: Al work required by the plans and specifications for the construction of
the Enlisted Barracks Conplex excluding all Options.
0001 Barracks Buil di ngs; conplete

(I'ncluding all utilities to the

1524mm (5-Ft) line exclusive

of all work |isted separately) Job Sum *xx S
0002 Sol di er Community Buil di ng

conplete (Including all utilities

to the 1524mm (5-Ft) |ine exclusive

of all work |isted separately) Job Sum *xx S
0003 Ten Conpany QOperations Buil dings, conplete

(I'ncluding all utilities to the

1524mm (5-Ft) line exclusive of al

work |isted separately) Job Sum *okk s
0004 Central Plant, conplete

(I'ncluding all utilities to the

1524mm (5-Ft) line exclusive of al

work |isted separately) Job Sum *xx S
0005 Subst ati on, conplete (Excluding work

required by the design/build itens

shown in Bid Item 0009). Job Sum ok S
0006 Swi tching Station, conplete (Excluding

work required by the design/build itens

shown in Bid Item 0009) Job Sum ok S
0007 Drilled Piers (excluding piers for design/build itemns)
0007AA 460nmm (18-1n) Drilled Piers 1,761.3 M $ $
0007AB 460nmm (18-1n) Casing 624.7 M $ $

00010-3




ACCOVPANYI NG AMENDMENT NO. 0001 TO

SOLI Cl TATI ON NO. DACA63- 03- B- 0001
Sol i citati on No. DACA63-03-B-0001

Bl DDI NG SCHEDULE (cont)

[tem Esti mat ed Uni t Esti mat ed
No. Descri ption Quantity Uni t Cost Anount
0007AC 610mm (24-1n) Drilled Piers 969. 8 M $ $
0007AD 610(24-1n) Casing 326.4 M $ $
0007AE 762mm (30-1n) Drilled Piers 274.0 M $ $
0007AF 762mm (30-1n) Casing 82.2 M $ $
0007AG 915mm (36-1n) Drilled Piers 546. 9 M $ $
0007AH 915mm (36-1n) Casing 182.1 M $ $
0007Al 1067mm (42-1n) Drilled Piers 128.5 M $ $
0007AJ 1067nmm (42-1n) Casing 42.8 M $ $
0008 Al work to design and construct

the road to the Switching Station Job Sum *xx S
0009 Al work to design and construct

t he poles, foundations and |ines

fromthe Substation to the Switch

Station; and structures and

foundati ons within the substation and

switch station as required by

specification section 16311. Job Sum *xx S
0010 Al'l Exterior Wrk outside the

bui | di ngs’” 1524mm (5-Ft) line (Including

of all utilities, earthwork, paving

sidewal k, curb and gutter, denplition

turfing, pavilions and all other

work not |isted separately Job Sum *xx S
0011 Mbbi | i zati on & Denpbilization Job Sum ok S
0012 Fi nal Record Draw ngs Job Sum *xx $ 100, 000. 00
0013 Operation & Maintenance Manual s Job Sum FHHE $ 100, 000. 00
(AmM#l)
0014 The nonetary value for all warranty work (base bid and exerci sed options),

which will

be retained by the Governnent during the warranty period as set

forth in the Contract,

is established at 1 percent of the anpunt awarded for

construction.

This is the anount the Governnent wil |

charge to or w thhold

fromthe Contractor to ensure that the Contractor

perfornms the construction

warranty within the tinefranes specified under

Contract Specifications

Section 01770 CONTRACT CLOSEQUT, paragraph "Contractor's Response to

Construction Warranty Service Requirenents."

In preparing the contract

00010-4



ACCOVPANYI NG AMENDVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 03- B- 0001
Sol i citati on No. DACA63-03-B-0001
Bl DDI NG SCHEDULE (cont)

Esti mat ed Uni t Esti mat ed
Descri ption Quantity Uni t Cost Anount

0015

0016

schedul e, the Contractor shall create a work activity subsequent to Project
Transfer. This activity shall be for a period of 365 days, be valued at 1
percent of the anpbunt awarded for construction, and shall be all ocated
against CLIN 0001. Paynent of this activity will be pursuant to Section
01770 CONTRACT CLOSEQUT. The Governnent's award of this line item does not
entitle the Contractor to any additional conpensation

* % % * % % * % % kkhkkkkhkkkkkkkk

TOTAL BASE BID $

Option No. 1: Al work required by the plans and specifications for the
construction of the 15KV “MM” and associ ated pol es and hardware i ncl udi ng
15kv circuit breaker

Job Sum ok S
Option No. 2: Al work required by the plans and specifications for the
construction of the 15KV |ine “MAM” and associ ated pol es and hardware and
denolition of line and poles as indicated on the plans including 15kv
circuit breaker.

Job Sum o $

TOTAL BASE BIB PLUS OPTIONS 1 & 2  $

00010-5



Solicitation No. DACA63-01-B-0001
Bl DDI NG SCHEDULE (cont)
NOTES:
1. ARI THMETI C DI SCREPANCI ES: (1989 JUL)
(a) For the purpose of initial evaluation of bids, the following will be
utilized in resolving arithnetic discrepancies found on the face of the bidding
schedul e as submtted by bidders:

(1) Qovi ously nisplaced decinmal points will be corrected,;

(2)In case of discrepancy between unit price and extended price, the unit
price will govern;

(3) Apparent errors in extension of unit prices will be corrected; and
(4) Apparent errors in addition of |unp-sum and extended prices will be
corrected.

(b) For the purposes of bid evaluation, the Government will proceed on the

assunption that the bidder intends his bid to be evaluated on the basis of the
unit prices, extensions, and totals arrived at by resolution of arithnetic

di screpanci es as provi ded above and the bid will be so reflected on the abstract
of bids. (EFARS 14.406-2)

2. If anodification to a bid based on unit prices is submtted, which provides for
a lunp sum adjustnent to the total estinmated cost, the application of the |unp sum
adjustrment to each unit price in the bid schedule nmust be stated. If it is not

stated, the bidder agrees that the |unp sum adjustnment shall be applied on a pro
rata basis to every unit price in the bid schedul e.

3. Bidders nmust bid on all itens.

4. Costs attributable to Division 01 - General Requirenents are assuned to be
prorated anong bid items |isted.

5. Responders are advised that this requirenment nay be del ayed, canceled or revised
at any tine during the solicitation, selection, evaluation, negotiation and/or fina
award process based on decisions related to DOD changes in force structure and

di sposition of the Arned Services.

6. For the purpose of this solicitation, the word "itenf shall be considered to
nmean "schedul e" as used in Provision 52,214-0019, CONTRACT AWARD- - SEALED
Bl DDI NG - CONSTRUCTI ON, in Section 00100 | NSTRUCTI ONS, CONDI TI ONS, AND NOTI CES TO
Bl DDERS, excl uding additives, deductives or options

7 EVALUATION OF OPTIONS (JUL 1990) (FAR 52.217-5)

Except when it is determ ned in accordance with FAR 17.206(b) not to be in the
Government's best interests, the Government will evaluate offers for award purposes
by adding the total price for all options to the total price for the basic

requi renent. Evaluation of options will not obligate the Government to exercise the
option(s).

00010-6



Solicitati on No. DACA63-01-B-0001
Bl DDI NG SCHEDULE (cont)

8 OPTI ON FOR | NCREASED QUANTI TY — SEPARATELY PRI CED LI NE | TEM ( MAR 1998)
(FAR 52.217-7)

The Governnment nmay require the conpletion of the nunbered line item identified
in he Bidding Schedule as an option item in the quantity and at the price stated in
t he Biddi ng Schedule. The Contracting O ficer may exercise the option by witten
notice to the Contractor within the period specified in the Bidding Schedul e.

Conpl etion of added itens shall continue at the same schedul e as the Base Bid unl ess
ot herwi se noted in the SPECI AL CONTRACT REQUI REMENTS, paragraph 1 entitled
COMVENCEMENT, PROSECUTI ON AND COVPLETI ON OF WORK.

9. The CGovernnent reserves the right to exercise the option(s) either singularly or

in any conbination for up to 90 cal endar days after award of the Base Bid wi thout an
increase in the Oferor's Bid Price.

10. ABBREVI ATI ONS

mm mllimeter
M met er
In i nch
Ft f oot

END OF BI DDI NG SCHEDULE
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-03-B-0001

SECTION 00100
BIDDING SCHEDULE/INSTRUCTIONS TO BIDDERS

LOCAL INSTRUCTION

PROJECT INFORMATION

a. For technical information regarding plans and specifications contact John Oblak, Fort Worth District
Office, Corps of Engineers, Fort Worth, Texas, telephone, via telephone (817)886-1754; via e-mail: john.s.
oblak@swf02.usace.army.mil

b. For information regarding bidding procedures or bonds, contact Ruby Oringderff via telephone (817) 886-
1061; via email ruby.j.oringderff@swf02.usace.army.mil; or visit Room 2A19, 819 Taylor Street, Fort Worth,
Texas. Collect calls not accepted.

c. Bids will be publicly opened, at the time and date stated in the solicitation, in Room 2A20, 8§19 Taylor
Street, Fort Worth, Texas.

d. Hand Carried Bids: Hand carried bids prior to 30 minutes before bid opening must be deposited in the "Bid
Depository," Room 2A19, 819 Taylor Street, Fort Worth, Texas. Hand carried bids within 30 minutes of the stated
bid opening time should be taken to the Bid Opening Room, Room 2A20, prior to the time stated for bid opening.

GENERAL NOTICES

a. Bidders must provide full, accurate, and complete information as required by this solicitation and its
attachments. The penalty for making false statements in bids is prescribed in 18 USC 1001. (FAR 52.214-4)

b. The Affirmative Action Requirement of the Equal Opportunity Clause may apply to any contract resulting
from this IFB.

FACSIMILE BIDS

The fax number listed in the provision 52.214-31, Facsimile Bids, is available for use by all bidders and offerors on
a "first come, first served" basis and is, therefore, subject to heavy use for long periods of time. Accordingly,
bidders are cautioned that "last minute" bids may be received late due to heavy message traffic. The government
assumes no responsibility for such late bids.

BID GUARANTEE

Reference the provision 52.228-1, Bid Guarantee. Facsimile Bonds are not acceptable. NOTE: Based on GAO
decision (B-291166.2, December 6, 2002), a bid bond with only computer generated signatures, and there is not a
signature affixed to the document after the computer generation, must be rejected due to the absence of a valid
signature.

BIDDER'S QUALIFICATIONS

Pursuant to FAR 9.1, before a bid is considered for award, the bidder will be requested by the Government to

submit a statement regarding his previous experience in performing comparable work, his business and technical
organization, financial resources, and plant available to be used in performing the work.

NOTICE REGARDING POTENTIAL EMPLOYMENT ON MILITARY INSTALLATION
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If the work called for by this request for proposal is located on a military installation, offerors should check with
post/base security to determine if potential employees will be allowed on the base/post to seek employment.

SMALL BUSINESS SUBCONTRACTING PLAN

a. This notice applies to Large Businesses only.

b. Reference FAR 52.219-9, SMALL BUSINESS SUBCONTRACTING PLAN. The bidder/offeror shall
take into consideration only those subcontracts that he/she will award when preparing the subcontracting plan
required by the FAR.

¢. The Contracting Officer will NOT make award under this solicitation without an APPROVED
subcontracting plan.

d. To be approved, the plan must contain at a minimum, the eleven elements set forth in FAR 52.219-9,
paragraph (d). Pursuant to AFARS 19.705-4(d), your plan will be reviewed and scored in accordance with AFARS
Appendix DD to ensure it clearly represents your firm's ability to carry out the terms and conditions set forth in the
contract clauses. AFARS Appendix DD (pages 199 - 205) may be accessed via the Internet at
http://farsite.hill.af.mil/reghtml/regs/other/afars/ APDD.htm#P13_1130 (AM #1)

e. Subcontracting Plan Floors. These are the minimum percentages of subcontracted dollars that will be
approved. The current floors for Fiscal Year 2003 are as follows:

Small Business 57.2%
Small Disadvantages Business 8.9%
Women-Owned Small Business 8.1%
Service-Disabled Veteran-Owned Small Business 3.0%
HUBZone Small Business 3.0%

f. Current copies of Standard Form 294 and 295 can be found at
http://contacts.gsa.gov/webforms.nsf/(formslist)?openform&count=1000&category=Standard+Forms&expandview.

g. Contractors may post subcontracting opportunities at the Small Business Administration’s SubNet:
http://web.sba.gov/subnet/index.cfm.

AMENDMENTS TO THIS INVITATION FOR BIDS (IFB)

Pursuant to FAR 14.208, the right is reserved, as the interest of the Government may require, to revise or
amend the specifications or drawings or both prior to the date set for receipt of bids. Such revisions and
amendments, if any, will be announced by an amendment or amendments to this solicitation. If revisions and
amendments are of a nature, which requires material changes in quantities or bid prices or both, the date set for
opening of bids may be postponed by such number of days, as in the opinion of the issuing officer, will enable
bidders to revise their bids. In such cases, the amendment will include an announcement of the new date for
opening of bids.

All amendments to this solicitation will be made through the use of the Internet. No additional media (CD
ROMS, Floppy Disks, Faxes, or paper) will be provided unless the Government determines that it is necessary.
Contractors may view/download this solicitation and all amendments from the Internet after solicitation issuance at
the following Internet address: https://ebs.swf.usace.army.mil/ebs/AdvertisedSolicitations.asp. All offerors are
required to check the Ft. Worth District Contracting Division website daily to be notified of any changes to this
solicitation.

ESTIMATED CONSTRUCTION COST

The estimated cost of the proposed construction is between $25,000,000.00 and $50,000,000.00.

SPECIAL NOTICE CONCERNING INDIVIDUAL SURETIES
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The Security interest, including pledged assets as set forth in the contract clause 52.228-11, PLEDGES OF
ASSETS, and executed Standard Form 28 entitled "AFFIDAVIT OF INDIVIDUAL SURETY" shall be furnished
with the bond. Failure to provide with the bid bond a pledge of assets (security interest) in accordance with FAR
28.203-1 will result in rejection of a bid that is bonded by individual sureties.

NOTIFICATION OF UNSUCCESSFUL BIDDERS

a. Federal Acquisition Regulation (FAR) Subpart 14.409-1, Award of Unclassified Contracts, requires that
the contracting officer notify each unsuccessful bidder in writing or electronically within three days after contract
award.

b. This provision serves as your notice that the Ft. Worth District will post all contract award information for
this solicitation electronically on the Fort Worth District Contracting Division Home Page located at
https://ebs.swf.usace.army.mil/ebs/AdvertisedSolicitations.asp. All bidders are required to review this page daily
after bid opening for award information. We will not issue unsuccessful bidder letters in writing.

PARTNERING

In order to accomplish this contract, the government is encouraging the formation of a cohesive partnership
with the contractor and its subcontractors. This partnership would strive to draw on the strengths of each
organization in an effort to achieve a quality project done right the first time, within budget, and on schedule. This
partnership would be bilateral in make-up and participation would be totally voluntary. Any cost associated with
effectuating this partnership will be agreed to by both parties and will be shared equally with no change in contract
price.

PRINCIPAL CONTRACTING OFFICER

The Contracting Officer who signs this contract will be the Principal Contracting Officer for this contract.
However, any Contracting Officer assigned to the Fort Worth District, contracting within his or her authority, may
take formal action on this contract when a contract action needs to be taken and the Principal Contracting Officer is
unavailable.

PERFORMANCE OF WORK BY CONTRACTOR

The successful bidder/offeror must furnish the Contracting Officer within 20 days after award the following a
description of the work which he intends to perform with his own organization (e.g., earthwork, paving, brickwork,
or roofing), the percentage of the total work this represents, and the estimated cost thereof.

FAR PROVISIONS

52.204-6 DATA UNIVERSAL NUMBERING SYSTEM (DUNS) NUMBER (JUN 99)

(a) The offeror shall enter, in the block with its name and address on the cover page of its offer, the annotation
“DUNS” followed by the DUNS number that identifies the offeror’s name and address exactly as stated in the offer.
(b) If the offeror does not have a DUNS number, it should contact Dun and Bradstreet directly to obtain one. A
DUNS number will be provided immediately by telephone at no charge to the offeror. For information on obtaining
a DUNS number, the offeror, if located within the United States, should call Dun and Bradstreet at 1-800-333-0505.
The offeror should be prepared to provide the following information:
(1) Company name.
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(2) Company address.

(3) Company telephone number.

(4) Line of business.

(5) Chief executive officer/key manager.

(6) Date the company was started.

(7) Number of people employed by the company.
(8) Company affiliation.

(c) Offerors located outside the United States may obtain the location and phone number of the local Dun and
Bradstreet Information Services office from the Internet Home Page at http://www.customerservice@dnb.com. If
an offeror is unable to locate a local service center, it may send an e-mail to Dun and Bradstreet at
globalinfo@mail.dnb.com.

(End of provision)

52.211-2 AVAILABILITY OF SPECIFICATIONS LISTED IN THE DOD INDEX OF
SPECIFICATIONS AND STANDARDS (DODISS) AND DESCRIPTIONS LISTED IN
THE ACQUISITION MANAGEMENT SYSTEMS AND DATA REQUIREMENTS
CONTROL LIST, DOD 5010.12-L (DEC 1999)

Copies of specifications, standards, and data item descriptions cited in this solicitation may be obtained--
(a) From the ASSIST database via the Internet at http://assist.daps.mil; or
(b) By submitting a request to the--Department of Defense Single Stock Point (DoDSSP), Building 4, Section
D, 700 Robbins Avenue, Philadelphia, PA 19111-5094, Telephone (215) 697-2667/2179, Facsimile (215) 697-
1462.
(End of provision)

52.211-14 NOTICE OF PRIORTIY RATING FOR NATIONAL DEFENSE USE (SEP 1990)

Any contract awarded as a result of this solicitation will be [ ] DX rated order; [X] DO rated order certified for
national defense use under the Defense Priorities and Allocations System (DPAS) (15 CFR 700), and the Contractor
will be required to follow all of the requirements of this regulation.

(End of provision)

52.214-3 AMENDMENTS TO INVITATIONS FOR BIDS (DEC 1989)

(a) If this solicitation is amended, then all terms and conditions which are not modified remain unchanged.

(b) Bidders shall acknowledge receipt of any amendment to this solicitation (1) by signing and returning the
amendment, (2) by identifying the amendment number and date in the space provided for this purpose on the form
for submitting a bid, (3) by letter or telegram, or (4) by facsimile, if facsimile bids are authorized in the solicitation.
The Government must receive the acknowledgment by the time and at the place specified for receipt of bids.

(End of provision)

52.214-4 FALSE STATEMENTS IN BIDS (APR 1984)
Bidders must provide full, accurate, and complete information as required by this solicitation and its attachments.
The penalty for making false statements in bids is prescribed in 18 U.S.C. 1001.
(End of provision)
52.214-5 SUBMISSION OF BIDS (MAR 1997)
(a) Bids and bid modifications shall be submitted in sealed envelopes or packages (unless submitted by

electronic means) (1) addressed to the office specified in the solicitation, and (2) showing the time and date
specified for receipt, the solicitation number, and the name and address of the bidder.
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(b) Bidders using commercial carrier services shall ensure that the bid is addressed and marked on the
outermost envelope or wrapper as prescribed in subparagraphs (a)(1) and (2) of this provision when delivered to the
office specified in the solicitation.

(c) Telegraphic bids will not be considered unless authorized by the solicitation; however, bids may be
modified or withdrawn by written or telegraphic notice.

(d) Facsimile bids, modifications, or withdrawals, will not be considered unless authorized by the solicitation.

(e) Bids submitted by electronic commerce shall be considered only if the electronic commerce method was
specifically stipulated or permitted by the solicitation.

(End of provision)

52.214-6 EXPLANATION TO PROSPECTIVE BIDDERS (APR 1984)

Any prospective bidder desiring an explanation or interpretation of the solicitation, drawings, specifications, etc.,
must request it in writing soon enough to allow a reply to reach all prospective bidders before the submission of
their bids. Oral explanations or instructions given before the award of a contract will not be binding. Any
information given a prospective bidder concerning a solicitation will be furnished promptly to all other prospective
bidders as an amendment to the solicitation, if that information is necessary in submitting bids or if the lack of it
would be prejudicial to other prospective bidders.

(End of provision)

52.214-7 LATE SUBMISSIONS, MODIFICATIONS, AND WITHDRAWALS OF BIDS (NOV 1999)

(a) Bidders are responsible for submitting bids, and any modifications or withdrawals, so as to reach the
Government office designated in the invitation for bids (IFB) by the time specified in the IFB. If no time is specified
in the IFB, the time for receipt is 4:30 p.m., local time, for the designated Government office on the date that bids
are due.

(b)(1) Any bid, modification, or withdrawal received at the Government office designated in the IFB after the
exact time specified for receipt of bids is “late” and will not be considered unless it is received before award is
made, the Contracting Officer determines that accepting the late bid would not unduly delay the acquisition; and--

(1) If it was transmitted through an electronic commerce method authorized by the IFB, it was received
at the initial point of entry to the Government infrastructure not later than 5:00 p.m. one working day prior to the
date specified for receipt of bids; or

(1) There is acceptable evidence to establish that it was received at the Government installation
designated for receipt of bids and was under the Government's control prior to the time set for receipt of bids.

(2) However, a late modification of an otherwise successful bid that makes its terms more favorable to the
Government, will be considered at any time it is received and may be accepted.

(c) Acceptable evidence to establish the time of receipt at the Government installation includes the time/date
stamp of that installation on the bid wrapper, other documentary evidence of receipt maintained by the installation,
or oral testimony or statements of Government personnel.

(d) If an emergency or unanticipated event interrupts normal Government processes so that bids cannot be
received at the Government office designated for receipt of bids by the exact time specified in the IFB and urgent
Government requirements preclude amendment of the IFB, the time specified for receipt of bids will be deemed to
be extended to the same time of day specified in the solicitation on the first work day on which normal Government
processes resume.

(e) Bids may be withdrawn by written notice received at any time before the exact time set for receipt of bids. If
the IFB authorizes facsimile bids, bids may be withdrawn via facsimile received at any time before the exact time
set for receipt of bids, subject to the conditions specified in the provision at 52.214-31, Facsimile Bids. A bid may
be withdrawn in person by a bidder or its authorized representative if, before the exact time set for receipt of bids,
the identity of the person requesting withdrawal is established and the person signs a receipt for the bid.

(End of provision)

52.214-18 PREPARATION OF BIDS--CONSTRUCTION (APR 1984)
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(a) Bids must be (1) submitted on the forms furnished by the Government or on copies of those forms, and (2)
manually signed. The person signing a bid must initial each erasure or change appearing on any bid form.

(b) The bid form may require bidders to submit bid prices for one or more items on various bases, including--

(1) Lump sum bidding;

(2) Alternate prices;

(3) Units of construction; or

(4) Any combination of subparagraphs (1) through (3) above.

(c) If the solicitation requires bidding on all items, failure to do so will disqualify the bid. If bidding on all items
is not required, bidders should insert the words "no bid" in the space provided for any item on which no price is
submitted.

(d) Alternate bids will not be considered unless this solicitation authorizes their submission.

(End of provision)

52.214-19 CONTRACT AWARD--SEALED BIDDING--CONSTRUCTION (AUG 1996)

(a) The Government will evaluate bids in response to this solicitation without discussions and will award a
contract to the responsible bidder whose bid, conforming to the solicitation, will be most advantageous to the
Government, considering only price and the price-related factors specified elsewhere in the solicitation.

(b) The Government may reject any or all bids, and waive informalities or minor irregularities in bids received.

(¢) The Government may accept any item or combination of items, unless doing so is precluded by a restrictive
limitation in the solicitation or the bid.

(d) The Government may reject a bid as nonresponsive if the prices bid are materially unbalanced between line
items or subline items. A bid is materially unbalanced when it is based on prices significantly less than cost for
some work and prices which are significantly overstated in relation to cost for other work, and if there is a
reasonable doubt that the bid will result in the lowest overall cost to the Government even though it may be the low
evaluated bid, or if it is so unbalanced as to be tantamount to allowing an advance payment.

(End of provision)

52.214-31 FACSIMILE BIDS (DEC 1989)

(a) Definition. "Facsimile bid," as used in this solicitation, means a bid, modification of a bid, or withdrawal of
a bid that is transmitted to and received by the Government via electronic equipment that communicates and
reproduces both printed and hand-written material.

(b) Bidders may submit facsimile bids as responses to this solicitation. These responses must arrive at the place
and by the time, specified in the solicitation.

(c) Facsimile bids that fail to furnish required representations or information or that reject any of the terms,
conditions, and provisions of the solicitation may be excluded from consideration.

(d) Facsimile bids must contain the required signatures.

(e) The Government reserves the right to make award solely on the facsimile bid. However, if requested to do
so by the Contracting Officer, the apparently successful bidder agrees to promptly submit the complete original
signed bid.

(f) Facsimile receiving data and compatibility characteristics are as follows:

(1) Telephone number of receiving facsimile equipment: (817) 886-6408
(2) Compatibility characteristics of receiving facsimile equipment (e.g., make and model number, receiving speed,
communications protocol): Digital Facsimile Transceiver; Make: Lanier; Model: 2230; Compatibility: CCITT
Group 2 and 3, Communications: Half Duplex.

(g) If the bidder chooses to transmit a facsimile bid, the Government will not be responsible for any failure

attributable to the transmission or receipt of the facsimile bid including, but not limited to, the following:
(1) Receipt of garbled or incomplete bid.
(2) Availability or condition of the receiving facsimile equipment.
(3) Incompatibility between the sending and receiving equipment.
(4) Delay in transmission or receipt of bid.
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(5) Failure of the bidder to properly identify the bid.
(6) Illegibility of bid.
(7) Security of bid data.
(End of clause)

52.214-34 SUBMISSION OF OFFERS IN THE ENGLISH LANGUAGE (APR 1991)
Offers submitted in response to this solicitation shall be in the English language. Offers received in other than
English shall be rejected.
(End of provision)
52.214-35 SUBMISSION OF OFFERS IN U.S. CURRENCY (APR 1991)
Offers submitted in response to this solicitation shall be in terms of U.S. dollars. Offers received in other than U.S.

dollars shall be rejected.
(End of provision)

52.216-1 TYPE OF CONTRACT (APR 1984)

The Government contemplates award of a firm fixed price contract resulting from this solicitation.
(End of clause)

52.217-5 EVALUATION OF OPTIONS (JUL 1990)

(a) Except when it is determined in accordance with FAR 17.206(b) not to be in the Government's best
interests, the Government will evaluate offers for award purposes by adding the total price for all options to the total
price for the basic requirement. Evaluation of options will not obligate the Government to exercise the option(s).

(b) The Government may reject an offer as nonresponsive if it is materially unbalanced as to prices for the
basic requirement and the option quantities. An offer is unbalanced when it is based on prices significantly less
than cost for some work and prices which are significantly overstated for other work.

(End of provision)

52.225-12 NOTICE OF BUY AMERICAN ACT REQUIREMENT-- CONSTRUCTION
MATERIALS UNDER TRADE AGREEMENTS (MAY 2002)

(a) Definitions. Construction material, designated country construction material, domestic construction
material, foreign construction material, and NAFTA country construction material, as used in this provision, are
defined in the clause of this solicitation entitled “Buy American Act --Construction Materials under Trade
Agreements” (Federal Acquisition Regulation (FAR) clause 52.225-11).

(b) Requests for determination of inapplicability. An offeror requesting a determination regarding the
inapplicability of the Buy American Act should submit the request to the Contracting Officer in time to allow a
determination before submission of offers. The offeror shall include the information and applicable supporting data
required by paragraphs (c) and (d) of FAR clause 52.225-11 in the request. If an offeror has not requested a
determination regarding the inapplicability of the Buy American Act before submitting its offer, or has not received
a response to a previous request, the offeror shall include the information and supporting data in the offer.

(c) Evaluation of offers. (1) The Government will evaluate an offer requesting exception to the requirements of
the Buy American Act, based on claimed unreasonable cost of domestic construction materials, by adding to the
offered price the appropriate percentage of the cost of such foreign construction material, as specified in paragraph
(b)(4)(i) of FAR clause 52.225-11.
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(2) If evaluation results in a tie between an offeror that requested the substitution of foreign construction
material based on unreasonable cost and an offeror that did not request an exception, the Contracting Officer will
award to the offeror that did not request an exception based on unreasonable cost.

(d) Alternate offers. (1) When an offer includes foreign construction material, other than designated country or
NAFTA country construction material, that is not listed by the Government in this solicitation in paragraph (b)(3) of
FAR clause 52.225-11, the offeror also may submit an alternate offer based on use of equivalent domestic,
designated country, or NAFTA country construction material.

(2) If an alternate offer is submitted, the offeror shall submit a separate Standard Form 1442 for the
alternate offer, and a separate price comparison table prepared in accordance with paragraphs (c) and (d) of FAR
clause 52.225-11 for the offer that is based on the use of any foreign construction material for which the
Government has not yet determined an exception applies.

(3) If the Government determines that a particular exception requested in accordance with paragraph (c) of
FAR clause 52.225-11 does not apply, the Government will evaluate only those offers based on use of the
equivalent domestic, designated country, or NAFTA country construction material, and the offeror shall be required
to furnish such domestic, designated country, or NAFTA country construction material. An offer based on use of
the foreign construction material for which an exception was requested--

(1) Will be rejected as nonresponsive if this acquisition is conducted by sealed bidding; or
(i1) May be accepted if revised during negotiations.
(End of provision)

52.232-38 SUBMISSION OF ELECTRONIC FUNDS TRANSFER INFORMATION WITH OFFER
(MAY 1999)

The offeror shall provide, with its offer, the following information that is required to make payment by electronic
funds transfer (EFT) under any contract that results from this solicitation. This submission satisfies the requirement
to provide EFT information under paragraphs (b)(1) and (j) of the clause at 52.232-34, Payment by Electronic
Funds Transfer--Other than Central Contractor Registration.

(1) The solicitation number (or other procurement identification number).

(2) The offeror's name and remittance address, as stated in the offer.

(3) The signature (manual or electronic, as appropriate), title, and telephone number of the offeror's official
authorized to provide this information.

(4) The name, address, and 9-digit Routing Transit Number of the offeror's financial agent.

(5) The offeror's account number and the type of account (checking, savings, or lockbox).

(6) If applicable, the Fedwire Transfer System telegraphic abbreviation of the offeror's financial agent.

(7) If applicable, the offeror shall also provide the name, address, telegraphic abbreviation, and 9-digit Routing
Transit Number of the correspondent financial institution receiving the wire transfer payment if the offeror's
financial agent is not directly on-line to the Fedwire and, therefore, not the receiver of the wire transfer payment.

(End of provision)

52.233-2 SERVICE OF PROTEST (AUG 1996)

(a) Protests, as defined in section 33.101 of the Federal Acquisition Regulation, that are filed directly with an
agency, and copies of any protests that are filed with the General Accounting Office (GAO), shall be served on the
Contracting Officer (addressed as follows) by obtaining written and dated acknowledgment of receipt from
Chief, Contracting Division, U.S. Army Engineer District, Fort Worth, 819 Taylor Street, Room 2A19, Fort Worth,
Texas 76102-0300.

(b) The copy of any protest shall be received in the office designated above within one day of filing a protest
with the GAO.

(End of provision)

52.236-27 SITE VISIT (CONSTRUCTION)(FEB 1995)
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(a) The clauses at 52.236-2, Differing Site Conditions, and 52.236-3, Site Investigations and Conditions
Affecting the Work, will be included in any contract awarded as a result of this solicitation. Accordingly,
offerors or quoters are urged and expected to inspect the site where the work will be performed.

(b) Site visits may be arranged during normal duty hours by contacting:

Leon Carroll, Area Engineer, 254-532-3047 (AM #1)

Central Texas Area Office
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Ft Hood Enlisted Barracks Conplex 111, PN 54520, FY 03 FHEB3
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 03- B- 0001

SECTI ON 01368

SPECI AL PRQJECT PROCEDURES FOR FORT HOOD
AM #0001

PART 1 GENERAL

This Section covers the project requirements unique to Fort Hood, Texas.
These unique requirenents relate to items such as the digging permt
process; use of Fort Hood airfields; tracer wire and marking tape
specifications for the location of utility systens; Fort Hood | andfil
operations and permt requirements; |ocal jacking, boring, and tunneling
requi renents; backfl ow prevention assenbly docunentation; and Custoner
Service I nspection certifications.

1.1 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

Casing Pipe; G

10 days prior to jacking, boring, and tunneling activity, furnish
catal og data for casing pipe.

AM #0001 Pai nt Usage and Material Safety Data Sheet (MsSDS); G

Submit two copies of all paint systens for this contract and the
associ ated MsDS. One copy for the Contracting Oficer
Representative (COR) and the other copy for the Air Quality
Manager (tel ephone, 254-287-5284), DPW Environnmental Division.

AM #0001 Data for HVAC Units; G

Submit two copies of all HVAC units and rel ated data of each unit
(i.e. name of manufacturer, nodel nunber, type of refrigerants and
amount (in pounds). One copy for the Contracting Oficer
Representative (COR) and the other copy for the Ozone Depl eting
Chemical (ODC) Program Manager (phone no. 254-287-8714) DPW

Envi ronnental Divi sion.

SD- 04 Sanpl es
Pl astic Marking Tape and Tracer Wre; G
10 days prior to installation of utilities, furnish 305 mm | ong
sanpl es of marking tape for each applicable utility. Furnish 305
mnm |ong sanple of the tracer wre.

SD-07 Certificates
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Ft Hood Enlisted Barracks Conplex 111, PN 54520, FY 03 FHEB3
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 03- B- 0001

Custoner Service Inspections; G

The Contractor shall supply a "Customer Service |nspection”
certificate for the water supply in accordance with the Texas
Conmi ssion on Environmental Quality (TCEQ regul ations. The

conpl eted and signed certificate shall be submitted to the
Contracting Oficer for review and final approval. The ORI G NAL
of the signed and dated formwi |l be retained by Fort Hood DPW
(aut hori zed person).

A blank certificate is located at the end of this section. See
par agr aph CUSTOVER SERVI CE | NSPECTI ONS for additional information.

Digging Pernmits; G

Digging pernmits must be obtained prior to any digging, drilling or
excavation. See paragraph DI Gd NG PERM TS for additi onal
i nformation.

Fort Hood Airfield Use; G

Installation Airfield use is prohibited unless DA Forns 5205-R
5206- R and 5207-R are conpleted, submtted and approved. See
par agr aph FORT HOOD Al RFI ELDS for additional information.

Landfill Permt; G

Contractor shall obtain permssion fromFort Hood's Directorate of
Public Wirks (DPW to use the Post's landfill. Submt

docunentati on granting permi ssion and a conpleted landfill permt

to the Contracting Officer prior to start of construction. A blank
permt formis |located at the end of this section. See paragraph

CONDI TI ONS FOR USE OF FORT HOOD LANDFILL for additional

i nformati on.

Backfl ow Prevention Assenbly Tests; G

Certification of proper operation of backflow preventers shall be
acconplished in accordance with state regul ations by an individual
certified by the state to performsuch tests. |If no state

requi renent exists, the Contractor shall have the manufacturer's
representative test the device to ensure the unit is properly
installed and performng as intended. The Contractor shall
provide witten docunentation, including TCEQ s Appendix F form
at the tine of the final inspection for the facility, that the
tests have been perforned and that the backfl ow preventers operate
properly. The ORIG NAL of the signed and dated fornms and
docunents will be retained by Fort Hood DPW (authorized person).

A copy of the TCEQ rul e and sanple of the form ("Appendi x F Sanpl e
Backfl ow Preventi on Assenbly Test and Mai ntenance Report") can be
obtained fromthe TCEQ s home page at the web site:
http://163.234.20. 106/i ndex. htm or
http://info.sos.state.tx.us/fids/30_0290 0047-23. htm .

Certification of Natural Gas Heating Equi pnent; G
The Contractor shall conply with the Texas Conmi ssion on

Environnental Quality (TCEQ air emnission requirenent for water
heaters, snmall boilers, and process heaters. Submt a document or
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certificate to verify that the natural gas-fired heating equi pment
having a maxi numrated rating capacity of 2.0 million British
Thermal Units per hour (MMVBtu/hr) or less is in conpliance with
the Nitrogen Oxide limts as specified in 30 Texas Adm nistrative
Code (TAC), Part 1, Chapter 117, Subchapter D, division 1, Rule
117. 465.

1.2 FORT HOOD Al RFI ELD USE

Contractors perform ng work under this contract may use airfields at Fort
Hood with prior witten notification and approval, providing:

a. Al requests for Installation Airfield use shall be coordinated
through the Ofice of the Commander, Installation Airfields,
AFZF- DPC- AC, Hood Arny Airfield, Fort Hood, TX 76544, tel ephone (254)
287- 4266/ 5838.

b. Potential users shall submt conpleted DA Fornms 5205-R
(Certificate of Insurance), 5206-R (Civil Aircraft Landing Pernit), and
5207-R (Hol d Harm ess Agreenent). Forns are avail able through the
Poi nt of Contact (POC) nentioned in paragraph (a) above. User requests
and specified forns shall be submitted at | east 60 days before the
first intended |anding.

1.3 DI GAd NG PERM TS

The Contractor shall obtain digging permits directly fromthe Fort Hood
Post DPWbefore any drilling, digging, or excavation is undertaken

Provi de a conpleted form FHT 420- X10, Coordi nati on for Land Excavation, to
the DPWbuil ding 4612, Fort Hood, Texas for each pernmit. Allow 20 days for
CGovernment review of digging permt requests. A digging permt for a
specified area of excavation expires 30 days after the issue date;
Contractor must re-apply for a new permit to performexcavation in the area
if the excavation was not started within the 30-day period. Permts wll
identify all underground utilities within 1500 mm of the designated area.
Contractor shall be responsible for all repairs, costs, and danmages due to
excavating without permt or damaging an identified utility. Unidentified
utilities shall be repaired by the Contractor at Governnment expense.

1.4  UTILITY I NSTALLATI ON REQUI REMENTS
1.4.1 Pl astic Marking Tape and Tracer Wre

Marki ng tape to be manufactured with integral wires or foil backing.
Furni sh and install the follow ng marking tape and tracer wre:

a. Plastic Marking Tape

Pl astic marking tape shall be acid and al kali-resistant polyethyl ene
film 152 mMmm wide with m ni mumthickness of 0.102 nm (0.004 inch)
Tape shall have a mininmumstrength of 12.1 MPa (1750 psi) | engthwi se
and 10.3 MPa (1500 psi) crosswise. The tape shall be of a type
specifically manufactured for marki ng underground utilities. Tape shal
be color as specified in Table 1 and bear a continuous printed

i nscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric
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O ange: Tel ephone, Tel egraph, Tel evi sion,
Pol i ce, and Fire Conmunications
Yel | ow. Gas
Bl ue Wat er
G een Wast ewat er

1

b. Tracer Wre

For gas, water, force sanitary sewer mmins, gas service lines, water
service lines, and other pressurized utility systems, place No.10 AWG
THWN, CU, direct burial in trench bottomprior to sand beddi ng, and
brought up in valve boxes and risers, with 305mm (12 i nches) m ni nmum
| eads above finished grade. Only direct-burial splices shall be used.
Tracer is not required for underground el ectrical

4.2 Jacki ng, Boring, and Tunneling

Conduct boring and jacking in a manner which does not interfere with the
operation of the railroad or street or weakens or danmges the embanknment or
structure. Bore or jack fromthe | ow or downstream end wherever possible.
Unl ess ot herwi se shown or specified, the top of the casing pipe shall be a
m ni mum of 914 nmm bel ow the finished road surface and 1220 mm bel ow t he
bottom of the railroad track ball ast.

a. Uilities

Excavat e where possible and verify the location and depth of buried
utilities which will be crossed.

b. Casing Pipe

Smooth wal |l steel pipe, ASTM A 53 with welded joints. M ni num wal
t hi ckness of 4.76 mm unl ess ot herwi se shown or specified.

c. Casing

Unl ess otherwi se indicated or specified, install a casing pipe of a
di amet er which provides a mninumof 50 mm clearance between the

out side diameter of the carrier pipe joint and the inside wall of the
casing. Upon installation of the carrier pipe, sand grout the entire
annul ar space between the casing and carrier pipe walls.

.5 CONDI TI ONS FOR USE OF FORT HOCD LANDFI LL

Use of the Fort Hood Municipal Solid Waste Landfill, located at the

i ntersection of Turkey Run Road and O ark Road, by the Contractor is

subj ect to the operating requirenents inposed on the landfill by the
Landfill Operating Permit. Al waste delivered to the landfill will be

i nspected by the landfill operating Contractor for materials that are not
authorized in the landfill. Trucks that contain unauthorized waste will be
diverted for renoval of the unauthorized material before being allowed to
proceed to the working facility to dunp their load. Landfill operating
hours are 0730-1700 Monday through Friday and 0730-1400 on Sat urday.
Questions concerning landfill policy and procedures may be answered by
calling the landfill at 532-2256.

The follow ng classes of materials are not authorized in the Fort Hood
Muni ci pal Solid Waste Landfill and will be diverted as described bel ow
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Recycl e Materials: Cardboard and paperboard, |ight nmetal, alum num
and steel containers, paper, and plastic containers. Trucks entering the
landfill with recyclable materials will be directed to a series of roll-off
containers located at the entrance to the landfill for removal of the
materials. Contractor/Transporters will be responsible for renoving the
unaut hori zed naterials fromthe | oad and placing themin the properly
mar ked cont ai ner before proceeding to dunp their | oad.

Conpost Materials: Untreated wood, branches, shrubs, grass, wood chips,
unservi ceabl e or odd sized pallets shall be separated fromthe refuse | oad
and delivered to the Fort Hood Conpose Center |ocated across Turkey Run
Road fromthe landfill.

Clean Fill Material and Inert Constructions and Denolition Wastes:
Soil, sand, sod, rock, clean masonry, brick, concrete, and paverment. These
materials are not accepted at the landfill. Trucks containing these

materials shall be disposed of as directed by the Contracting Oficer (KO
or the KOs Authorized representative.

Sal vageabl e Itens: Tires, white goods and appliances, bulk scrap
netal, |lead-acid batteries, and engi ne and machi ne parts. Sal vageabl e
items should be delivered to DRMO Bl dg. 4286, |located at 80th St. and Tank
Destroyer Blvd, phone 287-2723, Monday- Thursday, 0730-1300.

Serviceable Pallets: Serviceable pallets are to be delivered to Post
Recycling Center Bldg. 4621, located at 65th St. and Rail head Dr., phone
287- 6732, Monday- Friday, 0730-1600.)

Freon: Freon shall be collected in 50 pound retrievabl e containers
and turned in to DPWsupply, Bldg. 4406, 77th and \Warehouse, phone
288- 2383, Monday- Thursday, 0630-1700. An enpty container will be furnished
upon turn-in of the full container. Each container nust be |abeled (R-12,
R-22, etc.) and shall not be mxed. |If Freon is unintentionally nixed, the
Contractor shall properly |abel the container as nixed and informthe DPW
supply of the suspected m xture.

Regul at ed Wast e: Regul at ed wastes such as |iquid waste, fluorescent
light bulbs, oil filters, ordinance, explosives, pressurized gases, PCB
bal | asts, paints, solvents, antifreeze, pesticides, herbicides, radioactive
material, and bio hazardous material are not accepted at the landfill.

Regul ated waste shall be delivered to the DPWWaste C assification Unit,

Bl dg. 1345, located at 37th and North Ave., phone 288- SNAP, Monday- Fri day,
0800- 1600, unl ess otherw se specified in the Contract. Al turn-ins are by
appoi ntnent only. Call the DPWdC assification Unit, 288-7627, to schedul e
an appointment. The DPWC assification Unit can help contractors with
cont ai ners, packing procedures, waste classifications, and state
notification.

Asbestos: Generator manifests nust be obtained fromthe DPW Waste
Classification Unit, Bldg. 1345, located at 37th and North Ave, phone

288- 7627, Monday- Friday, 0800-1600. The transporter must have two
originally signed mani fests and then give the landfill 24 hours prior

noti ce, phone 532-2256. Delivery of asbestos containing material (ACM,
friable and non-friable, must be nade prior to 1200 on the day of delivery.
Al ACM nust be doubl e bagged, in an enclosed trailer, off-loaded by hand
and the driver nust have two originally signed nmanifests. One |arge bundle
is not acceptable due to the possibility of bag breakage upon off-1oading
and di sposal activities. Non-friable ACMthat has been damaged or has the
potential of being damaged by off |oading, grinding, cutting, sanding,
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di sposal or other invasive actions nust also be doubl e bagged.

Speci al Wastes: Properly characterized special wastes including fue
(TPH) contam nated soils (<1500 ppn), and denolition debris contani nated
with |l ead paint (TCLP <5.0 ng/L) are allowed in the landfill.
Docurentation of all characterization tests nust be provided to the Fort
Hood DPW Waste C assification Unit and the landfill nanager a m ni mum 48
hours prior to delivery of the naterial to the landfill. The Transporter
must have a properly conpleted nanifest at the tine of delivery to the
landfill. Copies of the Landfill's Waste Acceptance Pl an, which contains
specific requirenments for disposal of the materials, may be obtained from
DPW Envi ronnment al , phone 287-8713; DPW Services, phone 287-9606 or 288-7842;
or the Landfill Operating Contractor, phone 532-2256.

The requirenents of this clause are not intended to limt the Contractor's
rights; the Contractor nmay di spose of recycl abl e, salvageable, regul ated
materials in any |lawful manner the Contractor chooses outside of Fort Hood
boundaries to the extent allowed by other contract provisions.

1.5.1 Landfill Perm't

Contractor shall conplete the attached Landfill Permt and give copies,

| am nated or inserted in page protectors, to drivers so that the drivers
could leave themin their trucks. Drivers can just hand the pernit to the
scal e operator at the landfill rather than having to renmenber al

i nformation.

1.6 CUSTOVER SERVI CE | NSPECTI ONS
1.6.1 Certification Requirenents

A Customer Service Inspection and Certification nmust be performed in
accordance with the Texas Adnministrative Code, Title 30, Part 1, Chapter
290, Subchapter D, Rule 290.46 before providing continuous water service to
new construction; on any existing service when the water purveyor has
reason to believe that cross-connections or other potential contani nant
hazards exist; or after any nmaterial inprovenent, correction, or addition
to the private water distribution facilities.

1.6.2 | nspection

The Custoner Inspection certifies that all perfornmed work neets the
requi renents of the Texas Admi nistrative Code, Title 30, Part 1, Chapter
290, Subchapter D, Rul e 290. 46.

1.6.3 | nspecti on Personne

Custonmer Service Inspections nust be perforned by personnel neeting the
requi renents described in the Texas Admi nistrative Code, Title 30, Part 1
Chapter 290, Subchapter D, Rule 290. 46.

1.6.4 I nspection Certification Form

Oiginal copies of the Custoner Service Inspection Certification shall be
provided to the Contracting Officer's Representative prior to fina

i nspection and acceptance. Certification forns will be maintained by the
Fort Hood DPWWater and Wastewater Utility representative. A sanple form
is provided at the end of this section. The formsubnmitted shall neet al
provi sions of Rule 290.46. The form (appendi x D) can al so be down | oaded
fromthe TNRCC s hone page at the web site:
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http://info.sos.state.tx.us/fids/30 0290 0047-22. htm .
1.7 Appendi x F Sanpl e Backfl ow Preventi on Assenbly Test & Maint. Report

The certificate "Appendi x F. Sanpl e Backfl ow Preventi on Assenbly Test and
Mai nt enance Report" is attached at the end of this section.

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON
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3.1 FORNVS
3.1.1 Landfill Perm't

LANDFI LL PERM T
US ARMY Corps of Engi neers

CCE POC and tel ephone phone nunber:

Contract Narme:

Contract Nunber:

Contract conpletion date or end of authorization date:

Buil ding or areas affected (i.e., Soldier's Devel opment Center):

Prime Contractor's Nane:

Contractor POC and phone (i.e. soneone on site that can get immediate
action):
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3.1.2 Appendi x D. Custoner Service Inspection Certificate
Fi gure: 30 TAC 8§290.47(d) Page 1 of 2
Fi gure: 30 TAC 8§290. 47(d)
Appendi x D. Customer Service Inspection Certificate

Custonmer Service Inspection Certificate

Name of PWS PWs |.D. #
Locati on of Service

Reason for |nspection: New construction
Exi sting service where contam nant hazards are suspected [ 1]
Maj or renovation or expansion of distribution facilities [ 1]

I , upon inspection of the private water
distribution facilities connected to the aforenentioned public water supply
do hereby certify that, to the best of my know edge:

(1) No direct connection between the Conpl i ance Non- Conpl i ance
public drinking water supply and a

potential source of contam nation exists.

Potential sources of contami nation are

i solated fromthe public water system by

an air gap or an appropriate backfl ow

prevention assenbly in accordance with

Conmi ssi on regul ati ons. [ 1] [ 1]

(2) No cross-connection between the
public drinking water supply and a

private water system exists. Were an
actual air gap is not maintained between
the public water supply and a private

wat er supply, an approved reduced
pressure-zone backfl ow prevention assenbly
is properly installed and a service
agreenent exists for annual inspection and
testing by a certified backfl ow prevention
assenbly tester. [ 1] [ 1]

(3) No connection exists which would all ow

the return of water used for condensing,

cooling or industrial processes back to the

public water supply. [ 1] [ 1]

(4) No pi pe or pipe fitting which contains

nore than 8.0% | ead exists in private water

distribution facilities installed on or

after July 1, 1988. [ 1] [ 1]

(5) No sol der or flux which contains nore

than 0.2% | ead exists in private water

distribution facilities installed on or

after July 1, 1988. [ 1] [ 1]

| further certify that the following naterials were used in the
installation of the private water distribution facilities:

http://info.sos.state.tx.us/fids/30_0290 _0047-22. ht n
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Fi gure: 30 TAC 8§290.47(d) Page 2 of 2
Service lines Lead [ ] Copper [ ] PVC[ ] Oher [ ]
Sol der Lead [ ] Lead Free [ ] Solvent Wld [ ] Oher [ ]

| recognize that this docunent shall becone a permanent record of the
af orenmenti oned Public Water Systemand that | amlegally responsible for
the validity of the information |I have provided.

Renmar ks:

Si gnature of | nspector Regi strati on Nunber
Title Type of Registration
Dat e

http://info.sos.state.tx.us/fids/30_0290 _0047-22. ht n
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-- End of Section --

SECTI ON 01368 Page 11



Ft Hood Enlisted Barracks Conplex 111, PN 54520, FY 03 FHEB3
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 03- B- 0001

SECTI ON 01770
CONTRACT CLCSEQUT
04/ 2001
Anmendnent No. 0001
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.

(An#1)

TRI - SERVI CE CADDY G S TECHNCOLOGY CENTER ( TSC)

TSC- 01 A/ E/ C CADD St andard Manual (Current
Rel ease as of Contract Award date)

U S. ARMWY CORPS OF ENG NEERS ( COE)

CCE- 02 ARCHI TECTURAL AND ENG NEERI NG | NSTRUCTI ONS
MANUAL ( SWD- AEI M, Sout hwestern Division
(Current issue as of Contract Award date)

1.2 PAYMENT

Contract closeout activities such as, but not linited to, operation and
mai nt enance manual s, record drawi ngs, warranty requirenents, equipment
warranty identification tags, and inventories, payrolls, and shop draw ng
submittals, are subsidiary activities of the contract work; separate
paynment will not be made for any activity unless otherw se specified.

Fi nal contract paynent will not be made until conpletion and approval of
all contract closeout activities.

1.3 HVAC TESTI NG

The HVAC Testing that the Contractor schedul es after substantial conpletion
pursuant to paragraph entitled "Testing of Heating and Air-Conditioning
Systens" of Section 01000 CONSTRUCTI ON SCHEDULE has a value to the
CGovernment of 10 percent of the value of the equipnment to be tested. The
Contractor shall reserve that amount to be paid on any equi pnment that will
require testing after substantial conpletion pursuant to the above

ref erenced specification paragraph

1.4 OPERATI ON AND MAI NTENANCE MANUALS

The Contractor shall be responsible for the preparation, coordination
execution and submittal of all operation and mai ntenance nmanuals (O & M
Manual s), including spare parts lists, special tools, inventories of

equi prent manual s and mai nt enance i nstructions, and shall conduct al
training for operating and service personnel. Operation and nai ntenance
manual s shall cover all systeminstallations provided in this contract and
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shall be in sufficient detail to facilitate normal naintenance and
t roubl eshooti ng by persons wi th m ni nrum experience with the installed
equi prent .

1.4.1 Submittal Requirenents

Al of the above listed itens required in the technical specifications
shall be submitted to the Contracting Oficer not |ess than 90 days prior

to the schedul ed contract conmpletion date . Fully devel oped and approved
operation and mai nt enance manual s shall be provided 30 days prior to
scheduling training for operating and service personnel. The Contractor

shal | coordinate the content of each instruction period required in the
techni cal specifications with the Contracting Oficer's Representative
prior to the actual start of the training period.

1.4.1.1 Vi deo taping of Training for Operating and Service Personne

Each instruction or training period as di scussed above, shall be video
taped in VHS FORMAT by the Contractor. The taping shall include the entire
session(s). The original video tape(s) shall be |abeled and turned over to
the Contracting Officer. The video canera and tapes utilized by the
Contractor, shall be of a quality to enable clear and understandabl e

pl aybacks of the recorded events.

1.4.1.2 Draft O & M Manual s

On those systens where conpl ete and conprehensive operation and nai nt enance
manual s cannot be fully devel oped until the systen(s) is checked, tested,
and/ or bal anced, and the checking, testing, and/or bal anci ng has not been
done when subnittals are required, a proposed draft of those system

manual (s) shall be submitted. 10 percent of the each subsequent schedul ed
progress paynment will be retained until the conplete O & M Manual s

subm ttal package have been submitted and approved. Subnit fully devel oped
O & M Manual s of the drafts for approval after the systens have been
checked, tested, and/or bal anced.

1.4.1.3 Conmencenent of Warranty of Construction

Failure to submit all specified O & M manuals, spare parts listings, spare
parts, special tools, inventories of installed property, and training video
tapes in a timely manner will be considered as del ayi ng substantia

conpl etion of the work. Comencenent of warranty under the Contract C ause
WARRANTY OF CONSTRUCTI ON wi Il not occur until all these itens are delivered
and approved by the Contracting O ficer, but not earlier than the date of
final acceptance of the work by the CGovernment. Wen the O & M Manual s
with drafts are approved they will not constitute a reason for del aying the
start of the warranty peri od.

1.4.2 Gover nment Possessi on of Work

The Governnment may take possession of any conpleted or partially conpl eted
wor k as provided for under Contract Cl ause entitled "USE AND POSSESSI ON
PRIOR TO COMPLETION." If the installed equi pment and/or systens thereto,
have not been accepted by the Governnent due to the Contractor's failure to
submt the above specified itens, the Contractor shall operate and naintain
such plant or systemat no additional cost to the Governnent until such
time that the specified itens have been received, approved and any
subsequent testing, check-out and/or training has been conpl et ed.
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1.5 PREPARATI ON AND SUBM SSI ON OF OPERATI ON AND NMAI NTENANCE MANUALS

Thi s paragraph establishes general requirements for the preparation and
subm ssi on of equi pnent operating, nmaintenance, and repair manual s as
called for in the various sections of the specifications. Specific
instruction(s) relating to a particular systemor piece of equipnment shal
be incorporated into the manuals in accordance with the applicable
techni cal specification.

1.5.1 CGeneral Requirenents

Furni sh operations and nai ntenance manuals on CD-ROM di sk along with a
single hard copy. Docunents on the CD-ROM di sk shall be in portable
docunent format (.pdf); all printed and graphi c docunents, draw ngs, and
illustrations shall be legible. Hard copy requirements are specified bel ow.

1.5.1.1 Hard Cover Bi nders

The manual s shall be permanently bound and have a hard cover. The
following identification shall be inscribed on the cover: the words

"EQUI PMENT OPERATI NG, MAI NTENANCE, AND REPAI R MANUAL: " and the narne,
bui | di ng nunmber, location, and indication of utility or systems covered.
Manual s shall be approximately 216 mm by 279 mm (8-1/2 by 11 inches) with

| arge sheets folded in and capabl e of being easily pulled out for

reference. Al manuals for a single facility nmust be simlar in appearance.

1.5.1.2 War ni ng Page

A war ni ng page shall be provided to warn of potential dangers (if they

exi st), such as high voltage, toxic chenicals, flamuable |iquids, explosive
mat eri al s, carcinogens, or high pressures. The warning page shall be

pl aced inside the front cover, in front of the title page.

1.5.1.3 Titl e Page

The titl e page shall show the nane of the preparing firm (designer or
contractor) and the date of publication

1.5.1.4 Tabl e of Contents
Provide in accordance with standard comercial practice.

1.5.2 Equi pnent Operating, Miintenance, and Repair Manual s

1.5.2.1 Cener a
Separate manual s shall be provided for each utility system as defi ned
hereinafter. Manuals shall be provided in the nunber of copies specified
in the applicable technical section. Mnuals shall include, in separate
sections, the followi ng information for each item of equi pnent:

a. Performance sheets and graphs show ng capacity data, efficiencies,
el ectrical characteristics, pressure drops, and flow rates. Marked-up
catal ogs or catal og pages do not satisfy this requirement. Performance
i nfornati on shall be presented as conci sely as possible and contain only
data pertaining to equiprment actually install ed.

b. Catalog cuts showi ng application information
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c. Installation information showi ng m ni num acceptabl e requirenents.

d. Operation and mmi ntenance requirements. Include adequate
illustrative material to identify and | ocate operating controls, indicating
devices and | ocations of areas or items requiring maintenance.

(1) Describe, in detail, starting and stopping procedures for
conponents, adjustments required to obtain optinmm equi pnment perfornance
and corrective actions for mal functions.

(2) Maintenance instructions describing the nature and frequency
of routine mai ntenance and procedures to be followed. |ndicate any speci al
tools, materials, and test equi pnent that may be required.

e. Repair information including diagrams and schematics, gui dance for
di agnosi ng probl ens, and detailed instructions for naking repairs. Provide
troubl eshooting informati on that includes a statement of the indication or

synpt om of trouble and the sequential instructions necessary. Include test
hookups to determ ne the cause, special tools and test equi pnent, and
net hods for returning the equi pnent to operating conditions. Infornmation

may be in chart formor in tabular format with appropriate headi ngs.

f. Parts lists and nanes and addresses of closest parts supply
agenci es.

g. Nanmes and addresses of |ocal nanufacturers representatives.
1.5.2.2 Facility Heating Systemns
Information shall be provided on the foll owi ng equi pnent: Boilers, water
treatment, chenical feed punps and tanks, converters, heat exchangers,
punps, unit heaters, fin-tube radiation, air handling units (both heating
only and heating and cooling), and valves (associated with heating systens).
1.5.2.3 Ai r-Conditioning Systens
Provide information on chillers, packaged air-conditioning equiprent,
towers, water treatnent, chemical feed punps and tanks, air-cooled
condensers, punps, conpressors, air handling units, and val ves (associ ated
with air-conditioning systens).
1.5.2.4 Tenperature Control and HVAC Distribution Systens
a. Provide the information described for the followi ng equiprent:
Val ves, fans, air handling units, punps, boilers, converters, and heat
exchangers, chillers, water cool ed condensers, cooling towers, and
fin-tube radiation.
b. Provide all information described for the follow ng equiprent:

Control air conpressors, control conmponents (sensors, controllers,
adapters, and actuators), and fl ow neasuring equi prent.

1.5.2.5 Central Heating Plants
Provide the information described for the foll ow ng equi pnent: Boilers,

converters, heat exchangers, punps, fans, steamtraps, pollution contro
equi prent, chem cal feed equi pnent, control systemnms, fuel handling
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equi pnment, de-aerators, tanks (flash, expansion, return water, etc.), water
sof teners, and val ves.

1.5.2.6 District Heating Distribution Systens

Provide the information described for the foll owi ng equi pnent: Val ves,
fans, punps, converters and heat exchangers, steamtraps, tanks (expansion
flash, etc.) and piping systens.

1.5.2.7 Exterior Electrical Systemns

Information shall be provided on the followi ng equi prent: Power
transfornmers, relays, reclosers, breakers, and capacitor bank controls.

1.5.2.8 Interior Electrical Systens

I nformation shall be provided on the foll owi ng equi pnent: Relays, notor
control centers, switchgear, solid state circuit breakers, notor
controller, and EPS |ighting systens, control systens (w re diagrans and
troubl eshooting flow chart), and special groundi ng systens.

1.5.2.9 Ener gy Managenent and Control System

The mai ntenance manual shall include descriptions of naintenance for al
equi pment, including inspection, periodic preventative nai ntenance, fault
di agnosi s, and repair or replacenment of defective conponents.

1.5.2.10 Donestic Water Systens

The identified information shall be provided on the follow ng equi pnent:
Tanks, unit process equi pnment, punps, notors, control and nonitoring

i nstrunentation, |aboratory test equipnment, chenical feeders, valves,
swi tching gear, and automatic controls.

1.5.2.11 Wast ewat er Treatment Systens

The identified information shall be provided on the follow ng equi pnent:
Tanks, unit process equi pnment, punps, nmotors, control and nonitoring

i nstrumentation, |aboratory test equipment, chenical feeders, valves,
scrapers, skimers, conm nutors, blowers, sw tching gear, and autonmatic
control s.

1.5.2.12 Fire Protection Systens
I nformation shall be provided on the foll owi ng equi pnent: Al arm val ves,
manual val ves, regul ators, foam and gas storage tanks, piping materials,
sprinkl er heads, nozzles, punps, and punp drivers.

1.5.2.13 Fire Detection Systens
The mai ntenance manual shall include description of maintenance for al
equi prent, including inspection, periodic preventive mai ntenance, fault
di agnosi s, and repair or replacement of defective components.

1.5.2.14 Pl unmbi ng Syst emns
Information shall be provided on the foll owi ng equi pnent: Witer heaters,

val ves, pressure regul ators, backflow preventors, piping materials, and
pl unmbi ng fi xtures.
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1.5.2.15 Li quid Fuel s Systens

Information shall be provided on the followi ng equi pment: Tanks, automatic
val ves, manual valves, filter separators, punps, mechanical | oading arnms,
nozzles, meters, electronic controls, electrical switch gear, and fluidic
controls.

1.5.2.16 Cat hodi ¢ Protection Systens

Information shall be provided on the followi ng material and equi prent:
Rectifiers, neters, anodes, anode backfill, anode lead wire, insulation
material and wire size, automatic controls (if any), rheostats, sw tches,
fuses and circuit breakers, type and size of rectifying el enents, type of
oil in oil-inrersed rectifiers, and rating of shunts.

1.5.2.17 Cenerator Installations

Information shall be provided on the foll owi ng equi pnent: GCenerator sets,
autonmatic transfer panels, governors, exciters, regulators, starting
systenms, sw tchgear, and protective devices.

1.5.2.18 M scel | aneous Systens

Information shall be provided on the followi ng: Conmunication and ADP
systens, security and intrusion alarm elevators, material handling, active
sol ar, photovoltaic, and other simlar type special systems not otherw se
speci fi ed.

1.6 RECORD DRAW NGS

Record drawi ngs shall be a record of the construction as installed and
conpleted by the Contractor. They are a record of all deviations,

nodi fications, or changes from contract set of draw ngs , however m nor

whi ch were incorporated in the work. They include all the information
shown on the contract set of draw ngs, any Contractor-original draw ngs,

all additional work not appearing on the contract draw ngs, and all changes
which are made after final inspection of the contract work

1.6.1 Contractor-Origi nal Record Draw ngs

Contractor-original record drawi ngs are those draw ngs drawn by the
Contractor to further explain the Contract docunments such as subcontractor
submttals for fire protection/detection, comunication, and other systens,
and approved Contractor's solutions to problenms. Submit these draw ngs as
full-size reproduci bl e sheets and CADD files. CADD files shall conformto
the Working CADD file requirenments specified in paragraph "Final Record
Drawi ngs. "

1.6.2 Prelim nary Record Draw ngs

The Contractor shall mark up both a reproducible set and a set of prints to
show as-built conditions. These two sets, hereafter called prelimnary
record drawi ngs, or singly, reproducibles or prints, shall be kept current
and available on the jobsite at all tines, except as noted bel ow. For

drawi ngs contained within the Specifications, the Contractor shall mark up
copi es of these drawi ngs to show as-built conditions; these copies will be
considered the prelimnary record drawi ngs and shall be kept current and
avail able on the jobsite at all times, except as noted below. A menber of
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the Contractor's Quality Control Organization shall be assigned
responsibility for the naintenance and currency of the prelinmnary record
drawi ngs. This assignnent and any reassi gnnent of duties concerning the
mai nt enance of the record drawi ngs shall be pronptly reported to the
Contracting Officer's representative for approval. Al changes fromthe
contract drawi ngs which are nade in the work or additional infornmation

whi ch m ght be uncovered in the course of construction, including uncharted
utilities, shall be accurately and neatly recorded as they occur by neans
of details and notes. All changes and/or required additions to the
prelimnary record drawi ngs shall be clearly identified in a contrasting
color and which is conpatible with reproduction of the prelimnary record
drawi ngs. Prelimnary record drawi ngs shall be updated by Friday of each
week. During periods when the reproduci bles are being copied and are
therefore not available at the jobsite, the Contractor shall continue
posting all required data to the prints. The Contractor shall mnimze the
time that the reproducibles are away fromthe jobsite and shall update them
with all as-built data inmediately upon their return. The prelimnary
record drawings will be jointly inspected for accuracy and conpl et eness by
the Contracting Officer's representative and the assigned representative of
the Contractor's Quality Control Organization prior to subm ssion of each
nmont hly pay estimate. See paragraph, "Wthholding for Prelimnary Record
Drawi ngs." The record drawi ngs shall show the foll ow ng information, but
not be limted thereto:

a. The location and description of utility Iines or other installation
of any kind or description known to or found to exist within the
construction area. The location of exterior utilities includes actua
nmeasured horizontal distances fromutilities to permanent facilities/
features. These neasurenents shall be within an accuracy range of 150 mm
and shall be shown at sufficient points to permt easy |ocation of
utilities for future maintenance purposes. Measurenents shall be shown for
all change of direction points and all surface or underground conponents
such as val ves, manholes, drop inlets, cleanouts, neter, etc. The genera
dept h range of each underground utility line shall be shown (i.e., 900 mm
to 1200 mm in depth). The description of exterior utilities includes the
actual quantity, size, and material of utility |ines.

b. The location and size of all uncharted existing utilities
encount er ed.

c. The location and di mensi ons of any changes within the building or
structure.

d. Correct grade or alinenment of roads, structures or utilities if any
changes were made from contract draw ngs.

e. Correct elevations if changes were made in site grading.

f. Changes in details of design or additional information obtained
fromworking drawi ngs specified to be prepared and/or furnished by the
Contractor including but not limted to fabrication, erection, installation
pl ans and placing details, pipe sizes, insulation material, dinensions of
equi prent foundations, etc.

g. The topography and grades of all drainage installed or affected as
a part of the project construction

h. Options
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Where contract drawi ngs or specifications allow options, only the option
sel ected for construction shall be shown on the record draw ngs.

1.6.2.1 Bl ue Line or Black Line Prints

Blue Iine or black line prints shall be full size. Al blue or black |ine
prints shall exhibit good readable print with clear, sharp, dark |ines, and
shal | not be sneared, faded, double inmged, or have torn or ragged edges.

1.6.2.2 Prefinal |nspection For Each Item of Work

As part of the prefinal inspection for each itemof work, the prelimnary
record drawi ngs will be reviewed. They shall conply with this
specification prior to scheduling the final inspection, and/or prior to
substantial conpletion of the item of work.

1.6.2.3 Prelim nary Record Drawi ng Final Submtta

Prior to scheduling the final acceptance inspection of the last or only bid
schedul e item of work, the prelimnary record draw ngs shall be conpleted
and delivered to the Contracting Officer's Representative for review and
approval. If upon review, the drawings are found to contain errors and/or
om ssions, they will be returned to the Contractor for corrections.

Failure of the Contractor to nmake tinely delivery of the prelimnary record
drawi ngs on any or all itens of work will be cause for the Governnent to
del ay substantial conpletion and to assess |iqui dated danages in accordance
with the ternms and conditions of the contract.

1.6.2.4 Wthholding for Prelimnary Record Draw ngs

Failure by the Contractor to maintain current and satisfactory prelimnary
record drawi ngs in accordance with these requirements will result in

wi t hhol di ng from progress paynents 10 percent of the progress paynent
amount until such tine as the record draw ngs are brought into conpliance.
This withheld amount will be indicated on nonthly paynent estimates unti
the Contractor has fulfilled these contract requirenents.

1.6.2.5 Fi nal | nspection

For each interimitem of work, furnish a copy of the prelimnary record
drawi ngs for that item which the Contractor has reproduced fromthe
approved prelimnary record draw ng reproducibles, to the Contracting
Oficer's representative at the tinme of final inspection for that item At
the tine of final inspection on the last or only itemof work, the
Contractor shall deliver a copy of the conplete set of the approved
prelimnary record drawings to the Contracting Oficer's Representative.

1.6.3 Fi nal Record Draw ngs

Upon approval of the prelimnary record draw ngs, the Contracting O ficer
will return the approved prelimnary record drawing prints back to the
Contractor. The Contractor will then nodify the CADD files as may be
necessary to correctly show all the features of the project as it was
constructed by bringing the contract set into agreenent with the
prelimnary record draw ngs, including addi ng additional draw ngs and CADD
files as nmay be necessary. The Contractor shall furnish the as-built
drawings in the same file format as the Wrking CADD files. The CADD files
are located on the Contract CD-ROM disk in Bentley Systens M croStation
These CADD files are part of the permanent records of this project and the

SECTION 01770 Page 8



Ft Hood Enlisted Barracks Conplex 111, PN 54520, FY 03 FHEB3
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 03- B- 0001

Contractor shall be responsible for the protection and safety thereof until
final subnittal to the Contracting Oficer. Draw ngs, tracings, or CADD
files damaged or lost by the Contractor shall be satisfactorily replaced by
the Contractor at the Contractor's expense. CADD files will be audited by
the Contracting Oficer and for accuracy and conformance to the above
specified drafti ng and CADD st andards.

1.6.3.1 Drafting

Only personnel proficient in the preparation of engineering draw ngs and
CADD shall be enployed to nodify the original contract draw ngs, prepare
addi ti onal new draw ngs, and nodify the CADD files. Al nodifications and
new drawi ngs shall conformto applicable requirenents specified in the

par agraph "CADD Standards." The Contractor shall ensure that all delivered
CADD digital files and data (e.g., sheet files, nodel files, cell/block
libraries) are conpatible with the Governnent's target CADD system and
operating system and adhere to the standards and requirenents specified.
The term "conpati ble" neans that data is in native digital format i.e., .dgn
(McroStation) or .dwg (AutoCAD). It is the responsibility of the
Contractor to ensure this |level of compatibility.

1.6.3.2 CADD St andar ds

CADD drawi ngs shall be prepared in accordance with the applicable genera
and di scipline-specific provisions for drawing formats, |evel/layer
assignments, line colors, line weights, and |ine types of the TSC 01
(Tri-Service A/E/C Standards)

The CADD st andards, including seed/prototype files containing the
Covernnent's preset standard settings and electronic reference files
contai ning the Governnent's standard border/title block sheets, are
| ocated at the following Wb site:

http://tsc.wes.army. m |/ products/standards/ aec/ aecst dweb. asp.
The Contractor shall submit a witten request for approval of any
devi ations fromthe Governnent's established CADD standards. Deviations
will not be permitted unless prior witten approval of such deviations has
been received fromthe Governnent.
1.6.3.3 Fi nal Revi sions

When final revisions have been conpl eted, place the words "REVI SED RECORD
DRAWNG " in letters at |east 5 mm high, and the date of conpletion in the
revi sion block above the | atest existing revision notation on each draw ng
CADD fil e.

1.6.3. 4 Bor der Sheets

The border sheet to be used for any new record draw ngs shall be the sane
as used on the original draw ngs.

1.6.3.5 Copi es of the Final Record Draw ngs
Blue line or black line prints shall be full size. Al blue or black |ine
prints shall exhibit good readable print with clear, sharp, dark |ines, and

shal |l not be sneared, faded, double imged, or have torn or ragged edges.

1.6.3.6 Del et e Paragraph (An#1)
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1.6.3.7 Submittal Requirenents

The Contractor shall submit to the Contracting Officer the final record
drawi ngs, consisting of one set of full size blue line or black |ine
prints, one full size vellumreproducible set, and two sets of corrected
CADD files on CD-ROM di sks; verification that the CADD fil es have been

| oaded and work on the designated conputer systens and are error- and

virus-free; the approved prelimnary blue |ines; (An¥#1)
and all required reproduced itenms. All paper prints, reproducible

dr awi ngs, (Am#l) and CADD files will becone the property of the
Gover nnent .

1.6.4 Post - Record Drawi ng Wrk

In event the Contractor acconplishes additional work which changes the
as-built conditions of the facility after subm ssion of the record

drawi ngs, the Contractor shall furnish revised and/ or additional draw ngs
(hard copy and CADD files), as required to depict as-built conditions. The
requi renents for these additional draw ngs, including CADD files, will be
the sane as for the record drawings included in the original subm ssion

1.6.5 Payment for Final Record Draw ngs

The amount listed for Final Record Drawings in the Bidding Schedule will be
paid to the Contractor upon the Contracting O ficer's acceptance of the
conpl eted record draw ngs.

1.7 ADDI TI ONAL WARRANTY REQUI REMENTS

The warranty requirenments specified in this paragraph are in addition to
those specified in the Contract C ause WARRANTY OF CONSTRUCTION in Section
00700 CONTRACT CLAUSES.

1.7.1 Per f or mance Bond

It is understood that the Contractor's Performance Bond will remain

ef fective throughout the life of all warranties and warranty extensions.
This paragraph is applicable to the Contractor's Warranty of Construction
only and does not apply to manufacturers' warranties on equi pnent, roofing,
and ot her products.

(a) In the event the Contractor or the Contractor's designated
representative fails to conmence and diligently pursue any work required
under the Warranty of Construction Paragraph within a reasonable tine after
recei pt of witten notification pursuant to the requirements thereof, the
Contracting Oficer shall have a right to demand that said work be
perfornmed under the Perfornance Bond by nmaking written 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 perfornmed by others, and after conpletion of the work, shall nake
demand for reinbursenent of any or all expenses incurred by the Governnment
whil e performng the work, including, but not linmted to admnistrative
expenses.

(b) Warranty repair work which arises to threaten the health or safety

of personnel, the physical safety of property or equi pnent, or which
i mpairs operations, habitability of living spaces, etc., will be handl ed by
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the Contractor on an inmedi ate basis as directed verbally by the
Contracting O ficer or the Contracting Officer's authorized representative.
Witten verification will follow verbal instructions. Failure of the
Contractor to respond as verbally directed will be cause for the
Contracting Officer or the Contracting Oficer's authorized representative
to have the warranty repair work performed by others and to proceed agai nst
the Contractor as outlined in the paragraph (a) above.

1.7.2 Pre-Warranty Conference

Prior to contract conpletion and at a tinme designated by the Contracting
Oficer or Contracting Oficer's authorized representative, the Contractor
shall neet with the Contracting Oficer to devel op a nutual understandi ng
with respect to the requirenments of Contract C ause WARRANTY OF
CONSTRUCTI ON.  Conmuni cati on procedures for Contractor notification of
warranty defects, priorities with respect to the type of defect, reasonable
time required for Contractor response, and other details deemed necessary
by the Contracting O ficer or Contracting Oficer's authorized
representative for the execution of the construction warranty shall be
establ i shed/ revi ewed at this neeting.

In connection with these requirenents and at the time of the Contractor's
quality control conpletion inspection, the Contractor will furnish the
nane, 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 single point of contact will be located within the | ocal
service area of the warrantied construction, will be continuously
avail able, and will be responsive to Governnent inquiry on warranty work

action and status. This requirement does not relieve the Contractor of any
of Contractor's responsibilities in connection with Contract C ause
WARRANTY OF CONSTRUCTI ON

1.7.3 Equi prent Warranty ldentification Tags

The Contractor shall provide warranty identification tags on all equi prment
installed under this contract. Tags and installation shall be in
accordance with the requirenents of Paragraph: EQU PMENT WARRANTY

| DENTI FI CATI ON TAGS

1.7.4 Contractor's Response to Construction Warranty Service Requirenents

The following warranty service requirenents are applicable to contracts for
Fort Hood and will supersede requirenents listed in Paragraph: Warranty of
Construction. Foll owi ng notification by the Contracting Oficer or the
Contracting OFficer's Representative the Contractor shall respond to a
warranty service requirenent identified by the Contracting Officer's
Representative in accordance with the "Warranty Service Priority List" of
this program This list prioritizes warranty work into the categori es.

The Contractor shall subnmt a report on any warranty itemthat has been
repaired during the warranty period. The report shall include the cause of
the problem date reported, corrective action taken, and when the repair
was conpleted. |If the Contractor does not performthe construction
warranty within the timeframes specified, the Governnent will performthe
wor k and backcharge the construction warranty paynment item established.

The Contractor shall establish an activity in the Contractor's schedul e

with this amobunt. The duration for this activity will be 365 days.
Payment for this activity will be as follows: 25 percent after six nonths
of the warranty period has passed; the remaining 75 percent will be paid at
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the end of the warranty period, if there are no outstanding warranty itens.:
First Priority 1A Performon site inspection to evaluate situation

determ ne course of action, initiate work within 24 hours and work
continuously to conmpletion or relief.

Second Priority 1B Performon site inspection to evaluate situation
determi ne course of action, initiate work within 48 hours and work
continuously to conmpletion or relief.

Third Priority Al other work to be initiated within 5 work days and work
continuously to conpletion or relief.

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

1A Air Traffic Control and Air Navigation Systems and Equi prent.
1A Air Conditioning System

a. Hospital

b. Buildings with conputer equipment.

c. Commissary and Main PX

d. d ubs.

e. Barracks, nmess halls, BOQ BEQ (entire buildi ng down).

f. Troop nedical and dental

1B Air Conditioning Systens
a. Recreational support.
b. Air conditioning leak in part of building, if causing
damage.
c. Admin buildings with ADP equi pnment not on priority list.

1A Door s
a. Overhead doors not operational

1A El ectri cal
a. Power failure (entire area or any buil ding operationa
after 1600 hours).
b. Traffic control devices.
c. Security lights.

1B El ectrica
a. Power failure (no power to a roomor part of building).
b. Receptacle and lights.
c. Fire alarm systens.

1A Gas
a. Leaks and breaks.
b. No gas to fam |y housing unit or cantonment area

1A Heat

Hospital / Medi cal facilities.

Conmi ssary and Main PX

C ubs.

Area power failure affecting heat.

OO0 TOD

1B Heat
Medi cal storage.
Barr acks.

o
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1A Intrusion Detection Systens
Fi nance, PX and Conmi ssary, and high security areas.

1B Intrusion Detection Systens
Systens other than priority 1A

1A Ki t chen Equi pnment
a. Dishwasher
b. Al other equi pment hanpering preparation of a mneal.

1B Ki t chen Equi pnment
Al'l other equiprment not in priority 1A

1B Pl umbi ng
a. Flush valves.
b. Fixture drain, supply Iine combde, or water pipe |eaking.
c. Comode | eaking at base.

1A Refri geration

Conmi ssary.

Mess hal I .

Col d storage.
Hospi t al

Medi cal storage.

Poaoop

1B Refri geration
Mess hall - other than walk-in refrigerators and freezers.

1A Roof Leaks
Tenporary repairs will be made where maj or danmge to
property is occurring.

1B Roof Leaks
Check for location of leak during rain to be repaired on
priority 2 (major damage to property i s not occurring).

1A Swi mm ng Pool s

Chl orine | eaks or broken punps.
1A Tank Wash Racks (Bird Baths)

Al systems which prevent tank wash.
1A Water (Exterior)

Nor mal operation of water punp station.
1B Water (Exterior)

No water to facility.
1A Water, Hot (and Steam

a. Hospitals.

b. Mess halls.
c. BOQ BEQ barracks (entire building)
d. Medical and dental

1B Wat er, Hot
No hot water in portion of building listed in priority 1A
(items a through c).

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

Shoul d parts be required to conplete the work and the parts are not

i medi ately avail able the Contractor shall have a maxi num of 12 hours after
arrival at the job site to provide the Contracting Oficer's Representative
with firmwitten proposals for energency alternatives and tenporary
repairs for Governnent participation with the Contractor to provide
enmergency relief until the required parts are available on site for the
Contractor to perform pernmanent warranty repair. The Contractors proposals
shall include a firmdate and tine that the required parts shall be

avail able on site to conplete the permanent warranty repair. The
Contracting Oficer's Representative 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
Al ternatives considered by the Contracting Oficer's Representative wll
include the alternative for the Contractor to "Do Nothing" while waiting
until the required parts are available to perform pernmanent warranty
repair. Negotiating a proposal which will require Governnent participation
and the expenditure of Government funds shall constitute a separate
procurenent action by the using service.

1.8 EQUI PMENT WARRANTY | DENTI FI CATI ON TAGS
1.8.1 Ceneral Requirenents

The Contractor shall provide warranty identification tags on all Contractor
and Governnment furni shed equi pnent which he has install ed.

1.8.1.1 Tag Description and Installation

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 fading caused by
sunlight, precipitation, etc. These tags shall have a pernmanent
pressure-sensitive adhesi ve back, and they shall be installed in a position
that is easily (or nobst easily) noticeable. Contractor furni shed equi pnent
that has differing warranties on its conponents will have each conponent

t agged.

1.8.1.2 Sanpl e Tags
Sanpl e tags shall be submitted to the Contracting O ficer's Authorized
Representative for review and approval. These tags shall be filled out
representative of how the Contractor will conplete all other tags.

1.8.1.3 Tags for Warranted Equi pnent

The tag for this equi pnent shall be simlar to the follow ng. Exact fornmat

and size will be as approved by the Contracting Oficer's Authorized
Representative. The Contractor warranty expires (warranty expirati on date)
and the final manufacturer's warranty expiration dates will be determ ned

as specified by the Paragraph "WARRANTY OF CONSTRUCTI ON. "
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EQUI PMENT WARRANTY
CONTRACTOR FURNI SHED EQUI PMENT

SERI AL NO

|
I
| MFG MODEL NO
|
|
|

| CONTRACT NO
|

| CONTRACTOR NAVE
|

| CONTRACTOR WARRANTY EXPI RES

|
| MFG WARRANTY( | ES) EXPI RE

1.8.1.4 Duplicate Infornmation

If the manufacturer's nane (MFG, nodel nunber and serial nunber are on the
manuf acturer's equi pnent data plate and this data plate is easily found and
fully legible, this informati on need not be duplicated on the equi pnent
warranty tag.

1.8.2 Executi on

The Contractor will conplete the required information on each tag and
install these tags on the equi pnent by the time of and as a condition of
final acceptance of the equipnent. The Contractor will schedule this
activity in the Contractor progress reporting system The final acceptance
i nspection is schedul ed based upon notice fromthe Contractor, thus if the
Contractor is at fault in this inspection being delayed, the Contractor
will, at the Contractor's own expense, update the in-service and warranty
expiration dates on these tags.

1.8.3 Paynment

The work outlined above is a subsidiary portion of the contract work, and
has a value to the CGovernnent approximating 5% of the value of the
Contractor furnished equipnment. The Contractor will assign up to that
amount, as approved by the Contracting O ficer's Authorized Representative.

1.8.4 Equi prent Warranty Tag Repl acenent

Under the terns of this contract, the Contractor's warranty with respect to
work repaired or replaced shall run for one year fromthe date of repair or
repl acenent. Such activity shall include an updated warranty
identification tag on the repaired or replaced equi pnent. 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.

1.9 | N\VENTORY OF CONTRACTOR FURNI SHED AND | NSTALLED EQUI PMENT
A list of equiprment or units of equipnent that require electrical power or

fuel, or may require renoval or replacenment such as AHUs, fans, air
condi tioners, conpressors, condensers, boiler, thermal exchangers, punps,
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cooling towers, tanks, fire hydrants, sinks, water closets, |avatories,
urinals, shower stalls, and any other large plunbing fixtures, |ight
fixtures, etc., shall be made and kept up to date as installed. The |ist
shal |l be reviewed periodically by the Government to insure conpl eteness and
accuracy. Partial paynent will be withheld for equipnment not incorporated
inthe list. List shall include on each itemas applicable: Description
Manuf acturer, Model or Catal og No., Serial No., |nput (power, voltage, BTU
etc.), Qutput (power, voltage, BTU, tons, etc.), Size or Capacity (tanks),
and net inventory costs; any other data necessary to describe item and
shall list all warrantors and warranty periods for each item of equi pnent.
Final list shall be turned over to the Authorized Representative of the
Contracting O ficer at the tinme of the Contractor's quality control

conpl etion inspection

PART 2 PRCDUCTS ( NOT USED)

PART 3  EXECUTI ON (NOT USED)

-- End of Section --
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SECTI ON 04200A

MASONRY
10/ 01 Anendnment No. 0001

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.
ACl | NTERNATI ONAL ( ACl)
ACl SP-66 (1994) AClI Detailing Manua

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

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenment

ASTM A 153/ A 153M (2000) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 615/ A 615M (2000) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM C 55 (1999) Concrete Brick

ASTM C 62 (2000) Building Brick (Solid Masonry Units
Made from Clay or Shal e)

ASTM C 67 (2000) Sampling and Testing Brick and
Structural Clay Tile

ASTM C 90 (2000) Loadbearing Concrete Masonry Units

ASTM C 91 (1999) Masonry Cenent

ASTM C 126 (1999) Ceranmic dazed Structural d ay

Facing Tile, Facing Brick, and Solid
Masonry Units

ASTM C 129 (2000) Nonl oadbearing Concrete Masonry
Units

ASTM C 140 (1999b) Sanpling and Testing Concrete
Masonry Units

ASTM C 216 (2000) Facing Brick (Solid Masonry Units
Made from Cl ay or Shal e)

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM C 476 (1999) G out for Masonry
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ASTM C 494/ C 494M (1999a) Chenical Adm xtures for Concrete
ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ati on

ASTM C 641 (1982; R 1998el) Staining Materials in

Li ght wei ght Concr et e Aggregates

ASTM C 780 (2000) Preconstruction and Construction
Eval uation of Mdrtars for Plain and
Rei nforced Unit Masonry

ASTM C 1019 (2000) Sampling and Testing G out

ASTM C 1072 (2000) Measurenent of Masonry Fl exural
Bond Strength

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernmal |nsul ati on Board

ASTM D 2000 (1999) Rubber Products in Autonotive
Appl i cations

ASTM D 2240 (2000) Rubber Property - Duroneter Hardness

ASTM D 2287 (1996a) Nonrigid Vinyl Chloride Polyner
and Copol ynmer Ml di ng and Extrusion
Conpounds

ASTM E 119 (2000) Fire Tests of Building Construction
and Materials

ASTM E 447 (1997) Conpressive Strength of Msonry
Pri sms

ASTM E 514-74 (1974) Integral Liquid Polyneric Adm xture

1.2 RELATED SECTI ONS

See the follow ng section for additional requirenents:
04225 H GH PERFORMANCE CONCRETE MASONRY

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

Masonry Work; G
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Drawi ngs including plans, elevations, and details of wal
rei nforcement; details of reinforcing bars at corners and wal
i ntersections; offsets; tops, bottons, and ends of walls; contro
and expansion joints; and wall openings. Bar splice |locations
shal |l be shown. Draw ngs shall be provided showi ng the | ocation
and | ayout of glass block units. |If the Contractor opts to
furni sh i nch-pound CMJ products, draw ngs showi ng el evati on of
wal | s exposed to view and indicating the location of all cut CMJ
products shall be submtted for approval. Bent bars shall be
identified on a bendi ng di agram and shall be referenced and
| ocated on the drawi ngs. Wall dinensions, bar clearances, and
wal | openi ngs greater than one masonry unit in area shall be

shown. No approval will be given to the shop draw ngs until the
Contractor certifies that all openings, including those for
nmechani cal and el ectrical service, are shown. If, during

construction, additional nasonry openings are required, the

approved shop drawi ngs shall be resubmitted with the additional

openi ngs shown along with the proposed changes. Location of these

addi ti onal openings shall be clearly highlighted. The nininum

scale for wall elevations shall be 1 to 50. Rei nf or cenment

bendi ng details shall conformto the requirenents of ACl SP-66.
SD- 03 Product Data

Clay or Shale Brick; G
Concrete Brick; G

Manuf acturer's descriptive data.
Col d Weat her Installation; G
Col d weat her construction procedures.
SD- 04 Sanpl es

Concrete Masonry Units (CMJ); G

Clay or Shale Brick; G

Col or sanples of three stretcher units and one unit for each
type of special shape. Units shall show the full range of color
and texture.

Anchors, Ties, and Bar Positioners; G

Two of each type used.

Expansi on-Joint Material; G

One pi ece of each type used.
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Joint Reinforcenent; G

One pi ece of each type used, including corner and wall
i ntersection pieces, showing at |east two cross wres.

I nsul ation; G

One piece of board type insulation, not |ess than 400 by 600 mMm
in size, containing the |abel indicating the rated perneance and
R-val ues.

Portabl e Panel; G

One panel of clay or shale brick, 600 by 600 mm containing
approxi mately 24 brick facings to establish range of col or and
texture.

SD- 06 Test Reports

Ef fl orescence Test; G
Field Testing of Mrtar; G
Field Testing of Gout; G

Masonry Cenent; G
Fire-rated CMJ;, G

Test reports froman approved i ndependent |aboratory. Test
reports on a previously tested nmaterial shall be certified as the
same as that proposed for use in this project.

Speci al | nspection; G
Copi es of masonry inspector reports.
SD-07 Certificates

Clay or Shale Brick;
Concrete Brick;
Concrete Masonry Units (CWMJ);

Control Joint Keys;

Anchors, Ties, and Bar Positioners;
Expansi on-Joi nt Materi al s;

Joi nt Rei nforcenent;

Rei nforcing Steel Bars and Rods;
Masonry Cenent;

Mortar Col ori ng;

I nsul ati on;

Precast Concrete Itens;

Mortar Admni Xt ures;

G out Adm xtures;

Certificates of conpliance stating that the materials neet the
speci fied requirenents.

| nsul ati on;
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Certificate attesting that the pol yurethane or polyisocyanurate
i nsul ation furnished for the project contains recovered materi al
and showi ng an estimated percent of such recovered nateri al

1.4 SAMPLE MASONRY PANELS

After material sanples are approved and prior to starting nmasonry work,
sanpl e masonry panels shall be constructed for each type and col or of
masonry required. At least 48 hours prior to constructing the sanple pane
or panels, the Contractor shall submit witten notification to the
Contracting OFficer's Representative. Sanple panels shall not be built in,
or as part of the structure, but shall be | ocated where directed.

1.4.1 Configuration

Panel s shall be L-shaped or otherwi se configured to represent all of the
wal | elenents. Panels shall be of the size necessary to denonstrate the
acceptabl e I evel of workmanship for each type of masonry represented on the
project. The mininumsize of a straight panel or a | eg of an L-shaped
panel shall be 2.4m LONG BY 2.4m H GH BY 1. 6m W DE

1.4.2 Conposition

Panel s shall show full color range, texture, and bond pattern of the
masonry work. Panels shall also be furnished with (water repellant) seal er
as specified herein. The Contractor's nethod for nortar joint tooling;
grouting of reinforced vertical cores, collar joints, bond beans, and
lintels; positioning, securing, and | apping of reinforcing steel

posi tioning and | apping of joint reinforcement (including prefabricated
corners); and cleaning of masonry work and application of sealer shall be
denonstrated during the construction of the panels. |Installation or
application procedures for anchors, wall ties CMJ control joints, brick
expansion joints, insulation, flashing, brick soldier, rowlock courses and
weep hol es shall be shown in the sanmple panels. The panels shall contain a
masonry bonded corner that includes a bond beam corner. Panels shall show
pargi ng and installation of electrical boxes and conduit. Panels that
represent reinforced masonry shall contain a 600 by 600 mm opening placed
at least 600 nm above the panel base and 600 nm away fromall free edges,
corners, and control joints. Required reinforcing shall be provided around
this opening as well as at wall corners and control joints.

1.4.3 Constructi on Met hod

Where anchored veneer walls are required, the Contractor shall denonstrate
and receive approval for the method of construction; i.e., either bring up
the two wythes together or separately, with the insulation and appropriate
ties placed within the specified tol erances across the cavity. Tenporary
provi sions shall be denonstrated to preclude nortar or grout droppings in
the cavity and to provide a clear open air space of the di nmensi ons shown on
the drawi ngs. Were masonry is to be grouted, the Contractor shal

denonstrate and receive approval on the nethod that will be used to bring
up the masonry wythes; support the reinforcing bars; and grout cells, bond
beams, lintels, and collar joints using the requirenments specified herein

If sealer is specified to be applied to the masonry units, sealer shall be
applied to the sanple panels. Panels shall be built on a properly designed
concrete foundation.

1.4.4 Usage
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The conpl eted panels shall be used as the standard of workmanship for the
type of masonry represented. Masonry work shall not comence until the
sanmpl e panel for that type of masonry construction has been conpl eted and
approved. Panels shall be protected fromthe weat her and construction
operations until the masonry work has been conpl eted and approved. After
conpl etion of the work, the sanple panels, including all foundation
concrete, shall becone the property of the Contractor and shall be renoved
fromthe construction site

1.5 DELI VERY, HANDLI NG, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contam nating nateri al

1.5.1 Hi gh Performance Masonry Units

Hi gh Performance Concrete masonry units shall be covered or protected from
i ncl enent weather. Prefabricated lintels shall be marked on top sides to
show either the lintel schedul e number or the nunber and size of top and
bott om bars.

1.5.2 Rei nforcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcenent shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of loose ml|l scale and rust.

1.5.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and other packaged materials shall be delivered in unopened
containers, plainly narked and | abel ed with manufacturers' nanes and
brands. Cenentitious material shall be stored in dry, weathertight

encl osures or be conpletely covered. Cenment shall be handled in a nmanner
that will prevent the inclusion of foreign materials and danage by water or
danpness. Sand and aggregates shall be stored in a manner to prevent
contam nati on or segregation

1.6 SPECI AL | NSPECTI ON

A qualified masonry inspector approved by the Contracting Oficer shal
performinspection of the masonry work. M nimum qualifications for the
masonry inspector shall be 5 years of reinforced nasonry inspection

experi ence or acceptance by a State, municipality, or other governnental
body having a program of exam ning and certifying inspectors for reinforced
masonry construction. The masonry inspector shall be present during
preparati on of masonry prisnms, sanpling and placing of masonry units,

pl acenent of reinforcement (including placement of dowels in footings and
foundati on wal I s), inspection of grout space, imediately prior to closing
of cleanouts, and during grouting operations. The nasonry inspector shal
assure Contractor conpliance with the drawi ngs and specifications. The
masonry inspector shall keep a conplete record of all inspections and shal
submt daily witten reports to the Quality Control Supervisory
Representative reporting the quality of masonry construction

PART 2 PRODUCTS
2.1 GENERAL REQUI REMENTS

The source of materials which will affect the appearance of the finished
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wor k shall not be changed after the work has started except with
Contracting O ficer's approval.

2.2 CLAY OR SHALE BRI CK

Col or range and texture of clay or shale brick shall be as indicated in
Section 09915 - COLOR SHCEDULE and shall conformto the approved sanpl e.
Grade SWshall be used for brick in contact with earth or grade and for al
exterior work. Brick shall be tested for efflorescence. Cay or shale
brick units shall be delivered factory-blended to provide a uniform
appearance and color range in the conpleted wall.

2.2.1 Solid Clay or Shale Brick

Solid clay or shale brick shall conformto ASTM C 216, Type FBS. Brick
size shall be nodul ar and the nom nal size of the brick used shall be 57 mm
thick, 90 mm wi de, and 190 mm long. M ninum conpressive strength of the
brick shall be 17.2 MPa .

2.3 CONCRETE MASONRY UNI TS (CWJ)
Al'l concrete masonry units (cnu) shall be H gh Performance Concrete Masonry

Units (HPCMJ) as specified in Section 04225 - H GH PERFORVANCE CONRETE
MASONRY. 2. 3. 1 Ki nds and Shapes

Units shall be nodular in size and shall include closer, janb, header
lintel, and bond beam units and speci al shapes and sizes to conplete the
work as indicated. |In exposed interior masonry surfaces, units having a

bul | nose shall be used for vertical external corners except at door

wi ndow, and | ouver janbs. Radius of the bullnose shall be 25 mm. Units
used i n exposed masonry surfaces in any one building shall have a uniform
fine to mediumtexture and a uniform col or

2.3.1.1 Architectural Units

Units shall have patterned face shell. Face shell pattern shall be split
face. Wndow sill units on the first floor of the Soldier Conmunity
Bui | di ng and t he Conpany Operations Buildings shall be smooth face units.
Smooth face units shall also be provided as substrait where ceramic tile is
shown on exterior veneer. Units shall be integrally col ored and provi ded
with an integral liquid polymetric (water repellant) adm xture ( "Dry
Bl ock" by the WR Grace Co.) in accordance with ASTM E 514-74 during
manufacture. Color shall be as indicated in Section 09915 - COLOR SCHEDULE
Patterned face shell shall be properly aligned in the conpleted wall.

2.3.2 Fire-Rated CMJ

Fire-rated CMJ shall be Fire-Rated HPCMJ as specified in Section 04225 -
H GH PERFORMANCE CONCRETE MASONRY

2.4 PRECAST CONCRETE | TEM5

Trim lintels, copings, splashblocks and door sills shall be factory-nade
units froma plant regularly engaged i n produci ng precast concrete units.
Unl ess ot herwi se indicated, concrete shall be 28 MPa (4000 psi) minimm
conformng to Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE using 13 mm
(1/2 inch) to No. 4 nom nal -size coarse aggregate, and mi ni num

rei nforcement shall be the reinforcenent required for handling of the
units. Cearance of 20 mm shall be mmintai ned between rei nforcenent and
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faces of units. Unless precast-concrete itens have been subjected during
manuf acture to saturated-steam pressure of at |east 827 kPa (120 psi) for
at least 5 hours, the itens, after casting, shall be either danp-cured for
24 hours or steamcured and shall then be aged under cover for 28 days or

| onger. Cast-concrete nenbers wei ghing over 35 kg shall have built-in

| oops of gal vanized wire or other approved provisions for lifting and
anchoring. Units shall have beds and joints at right angles to the face,
with sharp true arises and shall be cast with drip grooves on the underside
where units overhang walls. Exposed-to-view surfaces shall be free of
surface voids, spalls, cracks, and chi pped or broken edges. Precast units
exposed-to-view shall be of uniform appearance and col or equal to adjacent
concrete itemcolor/finish. Unless otherwi se specified, units shall have a
snooth dense finish. Prior to use, each itemshall be wetted and inspected
for crazing. Itens show ng evidence of dusting, spalling, crazing, or
havi ng surfaces treated with a protective coating will be rejected.

2.4.1 Lintel s

Precast or cast-in-place lintels, unless otherwi se show, shall be of a

t hi ckness equal to the wall and reinforced with two No. 4 bars for the ful
length. Top of lintels shall be | abeled "TOP" or otherw se identified and
each lintel shall be clearly marked to show | ocation in the structure.

2.4.2 Sills and Copi ngs

Sills and copings shall be cast with washes. Sills for wi ndows having
mul i ons shall be cast in sections with head joints at mullions and a 6 mm
(1/4 inch) allowance for nortar joints. The ends of sills, except a 20 nm
wi de margin at exposed surfaces, shall be roughened for bond. Treads of
door sills shall have rounded nosings.

2.4.3 Spl ash Bl ocks

Spl ash bl ocks shall be as detailed. Reinforcenent shall be the
manuf acturer's standard.

2.5 STONE | TEMS
For stone itens refer to Section 04735 - CAST STONE
2.6 MORTAR

Mortar shall be Type S in accordance with the proportion specification of
ASTM C 270 except Type S cenment-line nortar proportions shall be 1 part
cenent, 1/2 part lime and 4-1/2 parts aggregate; when nasonry cenent ASTM C
91 is used the maxi mumair content shall be linmted to 12 percent and
performance equal to cenent-lime nortar shall be verified. Verification of
masonry cenent performance shall be based on ASTM C 780 and ASTM C 1072.
Mortar for prefaced concrete masonry units shall contain aggregates with
100 percent passing the 2.36 mm sieve and 95 percent passing the 1.18 mm
sieve. Pointing nortar in kitchens shall contain amroni um stearate, or
alumnumtri-stearate, or calciumstearate in an anmount equal to 3 percent
by wei ght of cenent used. Cenment shall have a low al kali content and be of
one brand. Aggregates shall be from one source.

2.6.1 Adm xt ures

In cold weat her, a non-chloride based accel erating adnm xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
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contain less than 0.2 percent chlorides, and shall conformto ASTM C 494/C
494M Type C. Al exposed exterior masonry (brick, split-face CMJ units,
and smooth-face CMJ units) shall be laid using nmortar with an integra
liquid polymeric (water repellant) adm xture in accordance with ASTM E
514-74.

2.6.2 Col ori ng

Mortar coloring shall be added to the nmortar used for exposed nasonry
surfaces to produce a uniformcolor as indicated in Section 09915: Col or
Schedul e. Two colors of nortar shall be provided. Mrtar color for
split-face and snooth-face units shall be equal to split-face in color
Mortar color for brick shall be equal to brick in color. Mortar coloring
shal | not exceed 3 percent of the weight of cenment for carbon black and ten
percent of the weight of cenment for all other pignents. Mrtar coloring
shall be chemcally inert, of finely ground |ineproof pigment, and

furni shed in accurately pre-nmeasured and packaged units that can be added
to a neasured anmount of cenent.

2.7 GRaur
Grout shall conformto ASTM C 476. Cenent used in grout shall have a | ow
al kali content. Gout slunmp shall be between 200 and 250 mm Grout shal
be used subject to the limtations of Table Ill. Proportions shall not be

changed and naterials with different physical or chenmical characteristics
shall not be used in grout for the work unless additional evidence is
furni shed that the grout neets the specified requirenents.

2.7.1 Adm xt ur es

In cold weat her, a non-chloride based accel erating adm xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494/C
494M Type C

2.7.2 Grout Barriers

Grout barriers for vertical cores shall consist of fine nesh wire,
fiberglass, or expanded netal

2.8 ANCHCRS, TIES, AND BAR POSI TI ONERS

Anchors and ties shall be fabricated w thout drips or crinps and shall be
zinc-coated in accordance with ASTM A 153/ A 153M Cdass B-2. Steel wre
used for anchors and ties shall be fabricated fromsteel wire conformng to
ASTM A 82. Anchors and ties shall be sized to provide a m ni mumof 16 nm
nortar cover from either face.

2.8.1 Wre Mesh Ties
Wre nesh for tying 100 nm thick concrete masonry unit partitions to other
i ntersecting masonry partitions shall be 13 nm mesh of mninum 16 gauge
steel wire. Mninmumlengths shall be not |ess than 300 nm .

2.8.2 \all Ties
VWal | ties shall be rectangul ar-shaped or Z-shaped fabricated of 5 nm

di ameter zinc-coated steel wire. Rectangular wall ties shall be no Iless
than 100 nm wide. Wall ties may also be of a continuous type conform ng
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to paragraph JO NT REI NFORCEMENT. Adjustable type wall ties, if approved
for use, shall consist of two essentially U shaped el enments fabricated of 5
mm dianeter zinc-coated steel wire. Adjustable ties shall be of the
double pintle to eye type and shall allow a maxi num of 13 mm eccentricity
bet ween each el ement of the tie. Play between pintle and eye openi ng shal
be not nore than 2 mm . The pintle and eye el enents shall be formed so
that both can be in the sane pl ane.

2.8.3 Dovetail Anchors

Dovetail anchors shall be of the flexible wire type, 5 mm dianeter
zinc-coated steel wire, triangular shaped, and attached to a 12 gauge or
heavi er steel dovetail section. These anchors shall be used for anchorage
of veneer wythes or conposite-wall facings extending over the face of
concrete colums, beanms, or walls. Cells within vertical planes of these
anchors shall be filled solid with grout for full height of walls or
partitions, or solid units may be used. Dovetail slots are specified in
Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE

2.8.4  Adjustable Anchors

Adj ust abl e anchors shall be 5 mm dianeter steel wire, triangular-shaped.
Anchors attached to steel shall be 8 nm diameter steel bars placed to
provide 2 nm play between flexible anchors and structural steel nenbers.
Spacers shall be welded to rods and colums. Equival ent wel ded-on stee
anchor rods or shapes standard with the flexible-anchor nmanufacturer nay be
furni shed when approved. Wl ds shall be cl eaned and gi ven one coat of
zinc-rich touch up paint.

2.8.5 Bar Positioners

Bar positioners, used to prevent displacenent of reinforcing bars during

t he course of construction, shall be factory fabricated from9 gauge stee
wire or equivalent, and coated with a hot-di p gal vani zed finish. Not nore
than one wire shall cross the cell

2.9 JA NT REI NFORCEMENT

Joint reinforcement shall be factory fabricated fromsteel w re conformng
to ASTM A 82, wel ded construction. Tack welding will not be acceptable in
rei nforcement used for wall ties. Wre shall have zinc coating conform ng
to ASTM A 153/ A 153M Cass B-2. Al wires shall be a mninmmof 9 gauge.
Rei nf orcenment shall be | adder type design, having one longitudinal wire in
the nortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcenent shall be placed a m nimumof 16 nm cover from
either face. The distance between crosswires shall not exceed 400 nm .
Joint reinforcement for straight runs shall be furnished in flat sections
not less than 3 m long. Joint reinforcenent shall be provided with
factory forned corners and intersections. |f approved for use, joint
rei nforcement may be furnished with adjustable wall tie features.

2.10 REI NFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615/ A 615M G ade
60.

2.11 CONTROL JA NT KEYS

Control joint keys shall be a factory fabricated solid section of natura
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or synthetic rubber (or conbination thereof) conform ng to ASTM D 20000r

pol yvi nyl chloride conformng to ASTM D 2287. The material shall be
resistant to oils and solvents. The control joint key shall be provided
with a solid shear section not less than 16 mmthick and 10 nmm thick
flanges, with a tolerance of plus or mnus 2 nm(1/16 inch) . The contro
joint key shall fit neatly, but without forcing, in nasonry unit janb sash
grooves. The control joint key shall be flexible at a tenperature of m nus
34 degrees C after five hours exposure, and shall have a duroneter
hardness of not |ess than 70 when tested in accordance with ASTM D 2240.

2.12 EXPANS| ON- JO NT MATERI ALS

Backer rod and seal ant shall be adequate to accombdate joi nt conpression
equal to 50 percent of the width of the joint. The backer rod shall be
conpressi bl e rod stock of polyethylene foam polyurethane foam butyl
rubber foam or other flexible, nonabsorptive material as recomended by
t he seal ant manufacturer. Sealant shall conformto Section 07900JO NT
SEALI NG

2.13 | NSULATI ON
2.13.1 Ri gi d Board-Type Insul ation

Ri gi d board-type insulation shall be extruded pol ystyrene, polyurethane, or
pol yi socyanurate. Polystyrene shall conformto ASTM C 578.

Pol yi socyanurate shall conformto ASTM C 1289, Type | or Type Il. The

i nsul ation shall be a standard product and shall be marked with not |ess
than the manufacturer's trademark or name, the specification nunber, the
per meance and R-val ues.

2.13.1.1 I nsul ation Thickness and Air Space

The cavity space shall allow for a maxi mum board-type insul ation thickness
of 40 mm (1 1/2"), and a mininumair space of 20 mMm.

2.13.1.2 Aged R-Val ue

The insulation shall provide a mininumaged Rvalue of 1.32 SI Units (7.5
IP Units) for the overall thickness. The aged R-val ue shall be determ ned
at 24 degrees C in accordance with the appropriate referenced
specification. The stated R-value of the insulation shall be certified by
an i ndependent testing | aboratory or certified by an i ndependent Regi stered
Pr of essi onal Engineer if tests are conducted in the nanufacturer's

| aboratory.

2.13.1.3 Recovered Materi al

Contractor shall comply with EPA requirenents in accordance with Section
01670 RECYCLED / RECOVERD MATERI ALS. The pol yurethane or polyi socyanurate
foam shall have a mininumrecovered nmaterial content of 9 percent by weight
of the core material.

2.13.2 | nsul ati on Adhesi ve

I nsul ati on adhesive shall be specifically prepared to adhere the insulation
to the masonry danpproofing and, where applicable, to the thru-wal

flashing. The adhesive shall not deleteriously affect the insulation or
danppr oofing, and shall have a record of satisfactory and proven
performance for the conditions under which to be used.
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2. 14 FLASHI NG

Fl ashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL.
Provi de horizontal flashing full wi dth of veneer (100 nm at top of
split-face veneer units, where split-face veneer and brick veneer abutt.
(A1)

2.15 WEEP HOLE VENTI LATORS

Weephol e ventilators shall be prefabricated alum numgrill type vents
designed to prevent insect entry with nmaximumair entry. Ventilators shal
be sized to match nodul ar construction with a standard 10 nm nortar joint.

2.15.1 MORTAR DROPPI NG COLLECTI ON DEVI CE

Mortar dropping collection device shall be manufactured of high density
pol yet hyl ene, nylon or recycl ed pol yester designed to catch nortar

dr oppi ngs above the | evel of the weep holes. The collection device will
all ow water and air to nove through the device to the weep hol es.

PART 3 EXECUTI ON
3.1 ENVI RONVENTAL REQUI REMENTS
3.1.1 Hot Weat her Install ation

The foll owi ng precautions shall be taken if masonry is erected when the
anbient air tenperature is nore than 37 degrees C in the shade and the
relative humdity is Il ess than 50 percent. All masonry materials shall be
shaded fromdirect sunlight; nortar beds shall be spread no nmore than 1.2 m

ahead of masonry; masonry units shall be set within one mnute of
spreading nortar; and after erection, masonry shall be protected from
direct exposure to wind and sun for 48 hours.

3.1.2 Col d Weat her Installation

Bef ore erecting masonry when anbi ent tenperature or nean daily air
tenmperature falls below 4 degrees C, a witten statenent of proposed cold
weat her construction procedures shall be submitted for approval. The

foll owi ng precautions shall be taken during all cold weather erection

3.1.2.1 Preparation

Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the masonry
is dry to the touch. Sections of masonry deened frozen and danaged shal

be renobved before continuing construction of those sections.

a. Air Tenmperature 4 to O degrees C. Sand or mxing water shall be
heated to produce nortar tenperatures between 4 and 49 degrees C .

b. Air Tenperature O to minus 4 degrees C. Sand and mi xi hg wat er
shal |l be heated to produce nortar tenperatures between 4 and 49
degrees C . Tenperature of nortar on boards shall be naintained
above freezing.

c. Air Temperature minus 4 to minus 7 degrees C. Sand and m xi ng

SECTI ON 04200a Page 12



Ft Hood Enlisted Barracks Conplex 111, PN 54520, FY 03 FHEB3
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 03- B- 0001

wat er shall be heated to provide nortar tenperatures between 4 and
49 degrees C . Tenperature of nmortar on boards shall be

mai nt ai ned above freezing. Sources of heat shall be used on both
sides of walls under construction. Wndbreaks shall be enpl oyed
when wind is in excess of 24 knf hour

d. Air Tenmperature ninus 7 degrees C and below. Sand and mi xi ng
wat er shall be heated to provide nortar tenperatures between 4 and
49 degrees C. Enclosure and auxiliary heat shall be provided to
mai ntain air tenperature above O degrees C. Tenperature of units
when laid shall not be less than mnus 7 degrees C

3.1.2.2 Conpl et ed Masonry and Masonry Not Bei ng Wrked On

a. Mean daily air tenperature 4 to O degrees C. Masonry shall be
protected fromrain or snow for 24 hours by covering with
weat her -resi stive menbrane.

b. Mean daily air tenperature O to mnus 4 degrees C. Masonry shal
be conpletely covered with weat her-resi stant nenbrane for 24 hours.

c. Mean Daily Air Tenperature minus 4 to minus 7 degrees C. Masonry
shal |l be conpletely covered with insulating blankets or equally
protected for 24 hours.

d. Mean Daily Tenperature mnus 7 degrees C and Below. Masonry
tenmperature shall be maintained above 0 degrees C for 24 hours by
encl osure and suppl enentary heat, by electric heating bl ankets,

i nfrared heat |anps, or other approved nethods.

3.2 LAYI NG MASONRY UNI TS

Masonry units shall be laid in running bond pattern unless otherw se

i ndi cated. Facing courses shall be level wth back-up courses, unless the
use of adjustable ties has been approved in which case the tol erances shal
be plus or minus 13 nm. Each unit shall be adjusted to its final position
while nortar is still soft and plastic. Units that have been disturbed
after the nortar has stiffened shall be renoved, cleaned, and relaid with
fresh nortar. Air spaces, cavities, chases, expansion joints, and spaces
to be grouted shall be kept free frommnortar and other debris. Units used
i n exposed masonry surfaces shall be selected fromthose having the | east
amount of chi pped edges or other inperfections detracting fromthe
appearance of the finished work. Vertical joints shall be kept plunb.
Units being laid and surfaces to receive units shall be free of water film
and frost. Solid units shall be laid in a nonfurrowed full bed of nortar
Mortar for veneer wythes shall be bevel ed and sl oped toward the center of
the wthe fromthe cavity side. Units shall be shoved into place so that
the vertical joints are tight. Vertical joints of brick and the vertica
face shells of concrete masonry units, except where indicated at control
expansion, and isolation joints, shall be conpletely filled with nortar.
Mortar will be permitted to protrude up to 13 mm into the space or cells
to be grouted. Means shall be provided to prevent nortar from dropping
into the space below. In double wythe construction, the inner wthe may be
brought up not nore than 400 mm ahead of the outer wthe. Collar joints
shall be filled with nortar or grout during the laying of the facing wthe,
and filling shall not lag the laying of the facing wthe by nore than 200
nm .

3.2.1 Surface Preparation
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Sur faces upon which nasonry is placed shall be cleaned of laitance, dust,
dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at least 3 mm.
Sandbl asting shall be used, if necessary, to renove |laitance from pores and
to expose the aggregate.

3.2.2 Fornms and Shores

Forms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other danage to supported nasonry and
sufficiently tight to prevent |eakage of nortar and grout. Supporting
fornms and shores shall not be renpbved in | ess than 10 days.

3.2.3 Concrete Masonry Units

Units in piers, pilasters, columms, starting courses on footings, solid
foundation walls, lintels, and beans, and where cells are to be filled with
grout shall be full bedded in nortar under both face shells and webs.

Q her units shall be full bedded under both face shells. Head joints shal
be filled solidly with nortar for a distance in fromthe face of the unit
not |less than the thickness of the face shell. Foundation walls bel ow
grade shall be grouted solid. Janb units shall be of the shapes and sizes
to conformwith wall units. Solid units nmay be incorporated in the masonry
wor k where necessary to fill out at corners, gable slopes, and el sewhere as
approved. Double walls shall be stiffened at wall-nounted pl unbing
fixtures by use of strap anchors, two above each fixture and two bel ow each
fixture, located to avoid pipe runs, and extending fromcenter to center of
the double wall. Walls and partitions shall be adequately reinforced for
support of wall-hung plunbing fixtures when chair carriers are not
speci fi ed.

3.2. 4 Clay or Shale Brick Units
Brick facing shall be laid with the better face exposed. Brick shall be
laid in running bond with each course bonded at corners, unless otherw se
i ndi cated. Mbdlded brick shall be laid with the frog side down. Brick that
is cored, recessed, or has other deformations may be used in sills, treads,
sol di er courses, except where deformations will be exposed to view.

3.2.4.1 Wetting of Units
Wetting of clay, shale brick, or hollow brick units having an initial rate
of absorption of nore than 0.155 gm per mnute per square cm (1 gm per
m nute per square inch) of bed surface shall be in conformance with ASTM C
67. The nethod of wetting shall ensure that each unit is nearly saturated
but surface dry when | aid.

3.2.4.2 Solid Units
Bed, head, and collar joints shall be conpletely filled with nortar

3.2.4.3 Hol | ow Units
Hol l ow units shall be laid as specified for concrete nmasonry units.

3.2.5 Tol er ances

Masonry shall be laid plumb, true to line, with courses level. Bond
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pattern shall be kept plunb throughout. Corners shall be square unless
noted otherwi se. Except for walls constructed of prefaced concrete nasonry
units, masonry shall be laid within the follow ng tol erances (plus or m nus
unl ess ot herwi se noted):

3.2.5.1 Surface to Recieve Ceramic Tile
Masonry surfaces shall be level and plunb with struck joints and square
openings. No variations in the surfaces exceeding 3m®min 30 neters and no
abrupt irregularities exceeding 1.6 mmshall be all owed where ceranmic tile
is installed over masonry areas.

3.2.5.2 Surfaces to Recieve Vinyl Wallcovering
Masonry surfaces shall be level and plunb with struck joints and square
openings. No variations in the surfaces exceeding 3mqmin 30 neters and no

abrupt irregularities shall be allowed where vinyl coated wallcovering is
installed over nasonry areas.

TABLE 11
TOLERANCES

Variation fromthe plunb in the lines
and surfaces of columms, walls and ari ses

In adj acent nmasonry units 3 mm
In 3 m 6 mMm
In 6 m 10 mm
In 12 mor nore 13 mm
Variations fromthe plunmb for external corners,

expansi on joints, and other conspicuous |ines

In 6 m 6 mMm
In 12 mor nore 13 mm
Variations fromthe level for exposed lintels,

sills, parapets, horizontal grooves, and ot her

conspi cuous |ines

In 6 m 6 mMm
In 12 mor nore 13 mm
Variation fromlevel for bed joints and top

surfaces of bearing walls

In 3 m 6 mMm
In 12 mor nore 13 mm
Variations fromhorizontal |ines
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TOLERANCES
In 3 m 6 nmMm
In 6 m 10 mm
In 12 mor nore 13 mm
Variations in cross sectional dinensions of
colums and in thickness of walls
M nus 6 mMm
Pl us 13 mm

3.2.6 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to acconmpdate the
wor k of others, shall be done by masonry mechani cs usi ng power nasonry
saws. Concrete masonry units nay be wet or dry cut. Wet cut units, before
being placed in the work, shall be dried to the same surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the masonry shall be made carefully so that wal

pl ates, cover plates or escutcheons required by the installation wll

conpl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provi ded above
openi ngs over 300 mm wide for pipes, ducts, cable trays, and other wal
penetrations, unless steel sleeves are used.

3.2.7 Joi nting
Joints shall be tooled when the nortar is thunbprint hard. Horizonta
joints shall be tooled last. Joints shall be brushed to renove all |oose
and excess nortar. Mrtar joints shall be finished as follows:

3.2.7.1 Fl ush Joints

Joints in conceal ed masonry surfaces and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be nade by cutting

off the nmortar flush with the face of the wall. Joints in unparged masonry
wal I s bel ow grade shall be pointed tight. Flush joints for architectura
units, such as fluted units, shall conpletely fill both the head and bed
joints.

3.2.7.2 Tool ed Joints

Joints in exposed exterior and interior brick masonry surfaces shall be
tool ed slightly concave. Joints in exposed exterior split-face cmu masonry
surfaces shall be tooled flush. Joints shall be tooled with a jointer
slightly larger than the joint width so that conplete contact is made al ong
the edges of the unit. Tooling shall be performed so that the nmortar is
conpressed and the joint surface is sealed. Jointer of sufficient |ength
shall be used to obtain a straight and true nortar joint.

3.2.7.3 Door and W ndow Frame Joints
On the exposed interior side of exterior frames, joints between franes and

abutting masonry walls shall be raked to a depth of 10 mfmm. On the
exterior side of exterior frames, joints between frames and abutting
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masonry walls shall be raked to a depth of 10 mm.
3.2.8 Joint Wdths

Joint widths shall be as follows:
3.2.8.1 Concrete Masonry Units

Concrete masonry units shall have 10 mm joints.
3.2.8.2 Brick

Brick joint widths shall be the difference between the actual and nom nal
di rensions of the brick in either height or Iength. Brick expansion joint
wi dt hs shall be as shown.

3.2.9 Enbedded |tens

Spaces around built-in itens shall be filled with nortar. Openings around
flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the masonry work
progresses. Anchors, ties and joint reinforcement shall be fully enbedded
inthe nortar. Cells receiving anchor bolts and cells of the first course
bel ow bearing plates shall be filled with grout.

3.2.10 Unfi ni shed Wrk

Unfi ni shed work shall be stepped back for joining with new work. Toot hing
may be resorted to only when specifically approved. Loose nortar shall be
renoved and the exposed joints shall be thoroughly cleaned before |aying
new wor K.

3.2.11 Masonry WVl | Intersections

Each course shall be nmasonry bonded at corners and el sewhere as shown.
Masonry wal ls shall be anchored or tied together at corners and

i ntersections with bond beamreinforcenment and prefabricated corner or tee
pi eces of joint reinforcenent as shown.

3.2.12 Partitions

Partitions shall be continuous fromfloor to underside of floor or roof
deck where shown. Openings in firewalls around joists or other structura
nmenbers shall be filled as indicated or approved. Where suspended ceilings
on both sides of partitions are indicated, the partitions other than those
shown to be continuous may be stopped approximately 100 mm above the
ceiling level. An isolation joint shall be placed in the intersection

bet ween partitions and structural or exterior walls as shown. Interior
partitions having 100 mm nominal thick units shall be tied to intersecting
partitions of 100 nm wunits, 125 mm into partitions of 150 nm wunits, and
175 into partitions of 200 nm or thicker units. Cells within vertica

pl ane of ties shall be filled solid with grout for full height of partition
or solid masonry units nmay be used. |Interior partitions having masonry

wal I's over 100 mm thick shall be tied together with joint reinforcenent.
Partitions containing joint reinforcement shall be provided with
prefabricated pieces at corners and intersections or partitions.

3.3 ANCHCORED VENEER CONSTRUCTI ON
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The inner and outer wythes shall be conpletely separated by a continuous
ai rspace as shown on the drawings. Both the inner and the outer wythes
shall be laid up together except when adjustable joint reinforcenent
assenbl i es are approved for use or when danpproofing on board-type
insulation is installed against the inner wthe. Wen both wythes are not
brought up together, through-wall flashings shall be protected from danage
until they are fully enclosed in the wall. The airspace between the wthes
shal | be kept clear and free of nortar droppings. A coarse gravel or

drai nage material shall be placed behind the weep holes in the cavity to a
m ni mum depth of 100 mm of coarse aggregate or 250 nm of drainage
material to keep nmortar droppings from plugging the weep hol es.

3.3.1 Danpproofing and Board- Type Insul ation

Masonry units to receive danmpproofing and board-type insulation shall be
free from chi pped edges, protrusions, cracks, and other inperfections which
could interfere with installed systens. Joint reinforcenent, anchors, and
ties shall be kept clean of danpproofing, noisture, and other foreign
matter when the outer wthe is laid. Danpproofing is specified in Section
07110 Bl TUM NOUS DAMPPROCKFI NG I nsul ation shall be kept dry prior to,
during, and after installation. The cavity between the wthes shall not be
filled with I oose fill insulation.

3.4  WEEP HOLES

Weep hol es shall be provided not nmore than 600 nm on centers in nortar
joints of the exterior wythe above wall flashing, over foundations, bond
beans, through wall flashings, and any other horizontal interruptions of
the cavity. Wep holes shall be forned by placing short |engths of

wel | -greased No. 10, 8 mm noninal dianeter, braided cotton sash cord in
the nortar and withdrawi ng the cords after the wall has been conpleted or
Weep hol es shall be constructed using weep hole ventilators. O her
approved net hods nmay be used for providing weep hol es. Wep hol es shall be
set above the base flashing as specified along with the nortar dropping
collection device. The base flashing shall extend up the inner wthe a
hei ght of six inches above the nortar dropping collection device, or per
manuf acturers reconmendati ons. Wep hol es shall be kept free of nmortar and
ot her obstructions.

3.5 COWPOSI TE WALLS

Masonry wyt hes shall be tied together with joint reinforcement or with unit
wal |l ties. Facing shall be anchored to concrete backing with wire dovet ai
anchors set in slots built in the face of the concrete as specified in
Section 03300 CAST-I| N PLACE STRUCTURAL CONCRETE. The facing wthe shall be
anchored or tied to the backup at a nmaxi mum spaci ng of 400 nm on center
vertically and 600 nm on center horizontally. Unit ties shall be spaced
not over 600 nm on centers horizontally, in courses not over 400 mm apart
vertically, staggered in alternate courses. Ties shall be laid not closer
than 16 mm to either nmasonry face. Ties shall not extend through contro
joints. Collar joints between nasonry facing and nmasonry backup shall be
filled solidly with grout.

3.6 MORTAR

Mortar shall be mixed in a mechanically operated nortar mxer for at |east
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3 mnutes, but not nmore than 5 mnutes. Measurenent of ingredients for
nortar shall be by volune. Ingredients not in containers, such as sand,
shal | be accurately measured by the use of neasuring boxes. Water shall be
mxed with the dry ingredients in sufficient anbunt to provide a workable
m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of | oss of water through evaporation
shal | be retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after mxing shall be discarded.

3.7 REI NFORCI NG STEEL

Rei nf orcenment shall be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which m ght destroy or reduce its bond prior to

pl acing grout. Bars with kinks or bends not shown on the draw ngs shal

not be used. Reinforcenent shall be placed prior to grouting. Unless

ot herwi se indicated, vertical wall reinforcenent shall extend to within 50
mm of tops of walls.

3.7. 1 Posi tioni ng Bars

Vertical bars shall be accurately placed within the cells at the positions
i ndi cated on the drawi ngs. A mnimm clearance of 13 nm shall be

nmai nt ai ned between the bars and nmasonry units. M ni num cl earance between
paral l el bars shall be one diameter of the reinforcenent. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at intermediate intervals of not nore than 192

di ameters of the reinforcement. Colum and pilaster ties shall be wired in
position around the vertical steel. Ties shall be in contact with the
vertical reinforcenent and shall not be placed in horizontal bed joints.

3.7.2 Splices

Bars shall be |apped a m ni mum of 48 di aneters of the reinforcenent.
Wl ded or mechani cal connections shall devel op at | east 125 percent of the
specified yield strength of the reinforcenent.

3.8 JA NT REI NFORCEMENT

Joint reinforcement shall be installed at 400 nm on center or as

i ndi cated. Reinforcenent shall be |apped not |ess than 150 nm .
Prefabricated sections shall be installed at corners and wal

i ntersections. The longitudinal wires of joint reinforcenent shall be
pl aced to provide not less than 16 mm cover to either face of the unit.

3.9 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plunbing, heating, or other
nmechani cal fixtures, voids at door and w ndow janbs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openi ngs. Walls below grade, lintels, and bond beans shall be filled solid
with grout. Units other than open end units nay require grouting each
course to preclude voids in the units. Gout not in place within 1-1/2
hours after water is first added to the batch shall be discarded.
Sufficient time shall be allowed between grout lifts to preclude

di spl acement or cracking of face shells of masonry units. |If blowouts,
flowouts, msalignment, or cracking of face shells should occur during
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construction, the wall shall be torn down and rebuilt.
3.9.1 Vertical Gout Barriers for Fully Gouted Walls

Grout barriers shall be provided not nmore than 10 m apart, or as required,
tolimt the horizontal flow of grout for each pour

3.9.2 Hori zontal Grout Barriers

G out barriers shall be enbedded in nortar below cells of hollow units
recei ving grout.

3.9.3 Grout Hol es and d eanouts
3.9.3.1 G out Hol es

Grouting holes shall be provided in slabs, spandrel beans, and ot her

i n-pl ace overhead construction. Holes shall be |ocated over vertica
reinforcing bars or as required to facilitate grout fill in bond beans.
Addi ti onal openi ngs spaced not nore than 400 nm on centers shall be

provi ded where grouting of all hollow unit masonry is indicated. Qpenings
shall not be less than 100 nm in dianmeter or 75 by 100 nm in horizontal
di mensi ons. Upon conpl etion of grouting operations, grouting holes shal
be pl ugged and finished to match surroundi ng surfaces.

3.9.3.2 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout hol es shall be provided at the bottom of every pour in cores
contai ning vertical reinforcement when the height of the grout pour exceeds
1.5 m. \Were all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to permt
cleaning of all cells. Ceanout holes shall be provided at a naxi mum
spaci ng of 800 mm where all cells are to be filled with grout. A new
series of cleanouts shall be established if grouting operations are stopped
for nmore than 4 hours. Ceanouts shall not be less than 75 by 100 mm

openi ngs cut fromone face shell. Mnufacturer's standard cutout units nay
be used at the Contractor's option. C eanout holes shall not be closed
until masonry work, reinforcement, and final cleaning of the grout spaces
have been conpleted and i nspected. For walls which will be exposed to

vi ew, cl eanout holes shall be closed in an approved manner to match
surroundi ng nmasonry.

3.9.4 Grouti ng Equi pnent
3.9.4.1 G out Punps

Punpi ng t hrough al umi numtubes will not be permitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
segregation, or contam nation. Upon conpletion of each day's punping
waste materials and debris shall be renoved fromthe equi pnent, and
di sposed of outside the masonry.

3.9.4.2 Vi brators

Internal vibrators shall nmmintain a speed of not |ess than 5,000 inpul ses
per mnute when subnerged in the grout. At |east one spare vibrator shal
be maintained at the site at all times. Vibrators shall be applied at

uni formy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be limted to tine necessary to
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produce satisfactory consolidation w thout causing segregation
3.9.5 G out Pl acenent

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in two-wythe solid unit masonry cavity until nortar
joints have set for at |east 3 days during hot weather and 5 days during
cold danp weather. Grout shall not be placed in hollow unit masonry until
nortar joints have set for at |least 24 hours. Gout shall be placed using
a hand bucket, concrete hopper, or grout punp to conpletely fill the grout
spaces w t hout segregation of the aggregates. Vibrators shall not be
inserted into lower pours that are in a sem-solidified state. The height
of grout pours and type of grout used shall be limted by the dinensions of
grout spaces as indicated in Table Ill. Lowlift grout nethods nay be used
on pours up to and including 1.5 m in height. H gh-lift grout nethods
shal | be used on pours exceeding 1.5 m in height.

3.10 BOND BEANS

Bond beans shall be filled with grout and reinforced as indicated on the
drawi ngs. Gout barriers shall be installed under bond beamunits to
retain the grout as required. Reinforcement shall be continuous, including
around corners, except through control joints or expansion joints, unless
ot herwi se indicated on the drawi ngs. Were splices are required for
continuity, reinforcenent shall be | apped 48 bar dianmeters. A mininum

cl earance of 13 mm shall be maintained between reinforcement and interior
faces of units.

3.11 CONTROL JA NTS

Control joints shall be provided as indicated and shall be constructed by
usi ng special control-joint units and/or sash janb units with control joint
key in accordance with the details shown on the drawi ngs. Sash janmb units
shall have a 19 by 19 nm (3/4 by 3/4 inch) groove near the center at end
of each unit. The vertical nortar joint at control joint |ocations shal
be continuous, including through all bond beans except the floor |evels
(second floor, third floor etc.) or the roof |evel bond beans. This shal
be acconplished by utilizing half blocks in alternating courses on each
side of the joint. The control joint key shall be interrupted in courses
cont ai ni ng conti nuous bond beam steel. In single wthe exterior masonry
wal I's, the exterior control joints shall be raked to a depth of 20 mm
backer rod and seal ant shall be installed in accordance with Secti on 07900
JO NT SEALI NG Exposed interior control joints shall be raked to a depth
of 6 mMm. Concealed control joints shall be flush cut.

3.12 BRI CK EXPANSI ON JO NTS AND CONCRETE MASONRY VENEER JO NTS

Brick expansion joints and concrete nasonry veneer joints shall be provided
and constructed as shown on the drawi ngs. Joints shall be kept free of
nortar and ot her debris.

3.13 SHELF ANGLES

Shel f angl es shall be adjusted as required to keep the nmasonry |level and at
the proper elevation. Shelf angles shall be gal vani zed. Shelf angles
shal |l be provided in sections not longer than 3 m and installed with a 6
mm gap between sections. Shelf angles shall be nitered and wel ded at

buil ding corners with each angle not shorter than 1.2 m wunless limted by
wal I configuration.

SECTI ON 04200a Page 21



Ft Hood Enlisted Barracks Conplex 111, PN 54520, FY 03 FHEB3
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 03- B- 0001

3.14  LINTELS
3.14.1 Masonry Lintels

Masonry lintels shall be constructed with Iintel units filled solid with
grout in all courses and reinforced with a mninmumof two No. 4 bars in the
bottom course unl ess otherw se indicated on the drawings. Linte

rei nforcement shall extend beyond each side of masonry opening 40 bar

di ameters or 600 nm whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 13 nm above the
bottom i nside surface of the lintel unit.

3.14.2 Precast Concrete and Steel Lintels

Precast concrete lintels with the sane di nensions, reinforcing, and bearing
| engths may be used for cast-in-place concrete lintels shown on the

drawi ngs. Precast lintels shall have oversized holes (four tines bay
dianmeter) to thread janb vertical reinforcing through. Epoxy grout space
around reinforcing after lintel has been set. Precast concrete and stee
lintels shall be as shown on the drawings. Lintels shall be set in a ful
bed of nortar with faces plunb and true. Steel and precast lintels shal
have a m ni mum bearing | ength of 200 mm unl ess otherw se indicated on the
dr awi ngs.

3.15 SI LLS AND COPI NGS

Sills and copings shall be set in a full bed of nortar with faces plunb and
true.

3.16  ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL
3.16.1 Anchorage to Concrete

Anchorage of masonry to the face of concrete colums, beanms, or walls shal
be with dovetail anchors spaced not over 400 mm on centers vertically and
600 nm on center horizontally.

3.16.2 Anchorage to Structural Stee

Masonry shall be anchored to vertical structural steel framng with
adj ustabl e steel wire anchors spaced not over 400 mm on centers
vertically, and if applicable, not over 600 nm on centers horizontally.

3.17 I NSULATI ON

Anchored veneer walls shall be insul ated, where shown, by installing
board-type insulation on the cavity side of the inner wthe. Board type
i nsul ation shall be applied directly to the dampproofed nmasonry or
thru-wall flashing with adhesive. Insulation shall be neatly fitted

bet ween obstructions w thout inmpaling of insulation on ties or anchors.
The insulation shall be applied in parallel courses with vertical joints
breaki ng m dway over the course bel ow and shall be applied in noderate
contact with adjoining units w thout forcing, and shall be cut to fit
neat |y agai nst adj oi ni ng surfaces.

3.18 SPLASH BLOCKS

Spl ash bl ocks shall be | ocated as shown.
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3.19 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to
hardeni ng, nmortar and grout daubs or splashings shall be conpletely renoved
frommasonry-unit surfaces that will be exposed, painted, dampproofing

i nsulated with board-type insulation, or covered with vinyl coated

wal | covering. Before conpletion of the work, defects in joints of masonry
to be exposed or painted shall be raked out as necessary, filled with
nortar, and tooled to match existing joints. Inmmediately after grout work
is conpleted, scum and stains which have percol ated t hrough the masonry
wor k shall be renbved using a high pressure streamof water and a stiff
bristled brush. Masonry surfaces shall not be cleaned, other than renoving
excess surface nortar, until nortar in joints has hardened. Masonry
surfaces shall be left clean, free of nortar daubs, dirt, stain, and

di scol oration, including scumfrom cleaning operations, and with tight
nortar joints throughout. Metal tools and nmetal brushes shall not be used
for cleaning.

3.19.1 Concrete Masonry Unit Surfaces

Exposed concrete masonry unit surfaces shall be dry-brushed at the end of
each day's work and after any required pointing, using stiff-fiber bristled
brushes.

3.19.2 Clay or Shale Brick Surfaces

Exposed clay or shale brick masonry surfaces shall be cl eaned as necessary
to obtain surfaces free of stain, dirt, nortar and grout daubs,

ef fl orescence, and discoloration or scum from cl eani ng operations. After
cl eani ng, the sanple panel of simlar naterial shall be exani ned for

di scoloration or stain as a result of cleaning. |If the sanple panel is
di scol ored or stained, the method of cleaning shall be changed to assure
that the masonry surfaces in the structure will not be adversely affected.

The exposed masonry surfaces shall be water-soaked and then cleaned with a
solution proportioned 30 nL trisodi um phosphate and 30 nL | aundry
detergent to 1 L of water or cleaned with a proprietary nmasonry cl eani ng
agent specifically recomrended for the color and texture by the clay
products manufacturer. The solution shall be applied with stiff fiber
brushes, followed i mediately by thorough rinsing with clean water
Proprietary cleaning agents shall be used in conformance with the cl eaning
product manufacturer's printed recommendati ons. Efflorescence shall be
removed in conformance with the brick manufacturer's recomrendati ons.

3.20 BEARI NG PLATES

Bearing plates for beans, joists, joist girders and simlar structura
nmenbers shall be set to the proper line and el evati on with danp-pack
beddi ng nortar, except where non-shrink grout is indicated. Bedding nortar
and non-shrink grout shall be as specified in Section 03300 CAST-1 N PLACE
STRUCTURAL CONCRETE.

3.21 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal
be covered wi th nonstaining waterproof covering or nmenbrane when work is
not in progress. Covering of the top of the unfinished walls shal
continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a m nimumof 600 nm down on each side of
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the wall and shall be held securely in place. Before starting or resum ng
top surface of masonry in place shall be cleaned of |oose nortar and
foreign materi al

3.22 TEST REPORTS
3.22.1 Field Testing of Mortar

At | east three specinmens of nortar shall be taken each day. A layer of
nortar 13 to 16 mm thick shall be spread on the nmasonry units and all owed
to stand for one nminute. The specinens shall then be prepared and tested
for conpressive strength in accordance with ASTM C 780.

3.22.2 Field Testing of G out

Field sanmpling and testing of grout shall be in accordance with the
appl i cabl e provi sions of ASTM C 1019. A nini mum of three speci nens of
grout per day shall be sanpled and tested. Each specinen shall have a
mnimmulti mate conpressive strength of 13.8 MPa at 28 days.

3.22.3 Ef f| orescence Test

Brick which will be exposed to weathering shall be tested for

ef fl orescence. Tests shall be schedul ed far enough in advance of starting
masonry work to pernmit retesting if necessary. Sanpling and testing shal
conformto the applicable provisions of ASTM C 67. Units neeting the
definition of "effloresced" will be subject to rejection

3.22.3.1 Seal er
Al'l exposed masonry (brick and split-face cnmu) shall be sealed with "Prine
A Pell 200" by Chenprobe after all masonry is installed and cl eaned.
Coverage Rate shall be determ ned by Technical Representative of product
and the sanpl e panel constructed on site. Refer to 09900 and 09915 for
addi ti onal specifications

3.23 SPECI AL | NSPECTI ON AND TESTI NG FOR SEI SM C- RESI STI NG SYSTEMS
Speci al inspections and testing for seismc-resisting systens and
conponents shall be done in accordance with Section 01452 SPECI AL
| NSPECTI ON FOR SEI SM C- RESI STI NG SYSTEMS.

-- End of Section --
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SECTI ON 07413A
MVETAL SI DI NG
10/ 01
Anmendnent No. 0001
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
designation only.
ALUM NUM ASSCOCI ATI ON ( AA)
AA Desi gn Manual (2000) Al um num Desi gn Manual :
Specification & Guidelines for Al um num
Structures
AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- Forned Mnl (1996) Col d- Forned Steel Design Manual
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (2000) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1999) Steel Sheet, 55% Al um num Zi nc
Al |l oy- Coated by the Hot-Di p Process

ASTM B 117 (1997) Operating Salt Spray (Fog) Testing
Appar at us

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

Organi ¢ Coati ngs

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

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

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

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

Speci mens Subj ected to Corrosive
Envi ronnment s
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ASTM D 2244 (1995) Cal cul ation of Color Differences
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 ki ng of
Exterior Paint Filns

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

AMERI CAN SOCI ETY OF ClVIL ENG NEERS ((ASCE)

ASCE 7 (1998) M ni mum Desi gn Loads for Buil dings
and Gt her Structures

METAL BUI LDI NG MANUFACTURERS ASSOCI ATI ON ( MBMA)

MBVA Low Ri se (1996) Low Ri se Buil ding Systenms Mnual
Bl dg. Sys. Mnl.

1.2  CGENERAL REQUI REMENTS
1.2.1 Desi gn

Criteria, |oading conbinations, and definitions shall be in accordance with
ASCE 7. Maxi mum cal cul ated fiber stress shall not exceed the allowable
value in the AlSI or AA nanuals; a one third overstress for wind is

al l owed. M dspan defl ection under nmaxi num design |oads shall be linmted to
L/ 180. Contract draw ngs show the design wind | oads and the extent and
general assenbly details of the metal siding. Menbers and connections not
shown on the draw ngs shall be designed by the Contractor. Siding panels
and accessories shall be the products of the sanme manufacturer. Steel
siding design shall be in accordance with Al SI Col d-Forned Mdl. Al um num
siding design shall be in accordance with AA Design Manual .

1.2.2 Architectural Considerations
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Panel s profile shall be as shown on the draw ngs.
1.3 SUBM TTALS
Covernment 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 submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Siding; G AE
Drawi ngs consi sting of catal og cuts, design and erection
drawi ngs, shop coating and finishing specifications, and ot her
data as necessary to clearly describe design, materials, sizes,
| ayouts, construction details, fasteners, and erection. Draw ngs
shal | be acconpani ed by engi neering design calculations for the
si di ng panel s.
SD- 04 Sanpl es
Accessori es
One sanple of each type of flashing, trim closure, cap and
simlar itens. Size shall be sufficient to show construction and
configurati on.
Siding; G AE

One pi ece of each type and finish (exterior and interior) to be
used, 225 mm long, full width.

Fast eners

Two sanpl es of each type to be used with statenent regarding
i ntended use. |If so requested, random sanples of bolts, nuts, and
washers as delivered to the jobsite shall be taken in the presence

of the Contracting O ficer and provided to the Contracting Oficer
for testing to establish conpliance with specified requirenents.

Gaskets and I nsul ati ng Conpounds
Two sanpl es of each type to be used and descriptive data.
Seal ant

One sanmple, approximately 0.5 kg, and descriptive data.

SD-07 Certificates
Si di ng
Install ati on
Accessori es
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Certificates attesting that the panels and accessories conform
to the requirenents specified. Certified |laboratory test reports
showi ng that the sheets to be furnished are produced under a
continuing quality control programand that a representative
sanpl e consisting of not |ess than 5 pieces has been tested and
has met the quality standards specified for factory color finish.
M1l certification for structural bolts, siding, and wall |iner
panel s.

1.4 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 hertight coverings and kept dry. Storage acconmodations for neta
siding shall provide good air circulation and protection fromsurface

st ai ni ng.

1.5 WARRANTI ES

The Contractor shall provide a weather tight warranty for the netal siding
for a period of 20 years to include siding panel assenbly, 10 years agai nst
the wear of color finish, and 10 years agai nst the corrosion of fasteners
caused by ordinary wear and tear by the elenents. The warranties shal
start upon final acceptance of the work or the date the Government takes
possessi on, whichever is earlier.

PART 2 PRODUCTS
2.1 SI DI NG

Panel s shall be steel and shall have a factory color finish. Length of
sheets shall be sufficient to cover the entire hei ght of any unbroken wal
surface when length of run is 9 m or less. Wen length of run exceeds 9
m each sheet in the run shall extend over two or nore spans. Sheets
longer than 9 m may be furnished if approved by the Contracting Oficer
Wdth of sheets with interlocking ribs shall provide not |ess than 300 nm
of coverage in place. Panels systemshall be fromthe sane manufacturer as
the structural standing seam netal roof system

2.1.1 VWal | Panel s

Wal | panels shall have interlocking ribs for securing adjacent sheets.
Wal | panels shall be fastened to framework using conceal ed fasteners.

2.1.2 St eel Panel s

Zinc-coated steel conformng to ASTM A 653/ A 653M al um num zinc all oy
coated steel conforming to ASTM A 792/ A 792M AZ 50 coating (An#l); or
al um num coat ed steel confornming to ASTM A 463/ A 463M Type 2, coating
designation T2 65. Uncoated wall panels shall be 0.6 nmthick mninum

2.2 FACTORY COLOR FI NI SH
Panel s shall have a factory applied polyvinylidene fluoridefinish 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
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Section 09915 COLOR SCHEDULE. The exterior coating shall be a nom nal 0.025
mm thickness consisting of a topcoat of not less than 0.018 mm dry film

t hi ckness and the paint manufacturer's reconmended prinmer of not |ess than

0.005 mm thickness. (Am#l) The interior color finish shall consist of a
backer coat with a dry filmthickness of 0.013 nm. The exterior color

finish shall nmeet the test requirenments specified bel ow

2.2.1 Salt Spray Test

A sanmple of the sheets shall withstand a salt spray test for a m ni mum of
2016 hours in accordance with ASTM B 117, including the scribe requirenent
in the test. |mrediately upon renoval of the panel fromthe test, the
coating shall receive a rating of not less than 8F, few No. 8 blisters, as
determ ned by ASTM D 714; and a rating of 6, 3.0 mm failure at scribe, as
det erm ned by ASTM D 1654.

2.2.2 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.

2.2.3 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 D 4587, test
condition B for 1000 total hours. The coating shall withstand the

weat hering test w thout cracking, peeling, blistering, |oss of adhesion of
the protective coating, or corrosion of the base netal. Protective coating
that can be readily renpved frombase netal with tape in accordance with
ASTM D 3359, Test Method B, shall be considered as an area indicating | oss
of adhesion. Followi ng the accel erated weathering test, the coating shal
have a chalk rating not | 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.

2.2. 4 Hum dity Test
When subjected to a humidity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Creepage or corrosion.

2.2.5 | npact Resi stance
Fact ory- pai nted sheet shall withstand direct and reverse inpact in
accordance with ASTM D 2794 13 mm di aneter hem spherical head indenter,
equal to 6.7 tines the netal thickness in mm expressed in Newt on-neters,
with no | oss of adhesion.

2.2.6  Abrasion Resistance Test
VWhen subjected to the falling sand test in accordance with ASTM D 968,
Met hod A, the coating systemshall withstand a nminimumof 50 liters of sand
bef ore the appearance of the base netal. The term "appearance of base
netal" refers to the netallic coating on steel or the al um num base netal

2.3  ACCESSCRI ES
Flashing, trim metal closure strips, caps, and simlar nmetal accessories
shal |l be the manufacturer's standard products. Exposed netal accessories
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shall be finished to match the panels furnished. Ml ded closure strips
shal | be bitum nous-saturated fiber, closed-cell or solid-cell synthetic
rubber or neoprene, or polyvinyl chlorided prenolded to match configuration
of the panels and shall not absorb or retain water.

2.4 FASTENERS

Fasteners for steel panels shall be zinc-coated steel, alum num corrosion
resisting steel, or nylon capped steel, type and size specified bel ow or as
ot herwi se approved for the applicable requirements. Fasteners for
attaching wall panels to supports shall provide both tensile and shear
strength of not |less than 3340 N per fastener. Fasteners for accessories
shal |l be the manufacturer's standard. Nonpenetrating fastener systemfor
wal | panel s using concealed clips shall be manufacturer's standard for the
system provi ded.

2.4.1 Screws
Screws shall be as recomrended by the nanufacturer
2.4.2 End- Wl ded St uds

Aut omat i c end-wel ded studs shall be shoul dered type with a shank di aneter
of not less than 5 mm and cap or nut for hol ding panels agai nst the
shoul der.

2.4.3 Expl osi ve Actuated Fasteners

Fasteners for use with explosive actuated tools shall have a shank of not
less than 3.68 mm with a shank | ength of not less than 13 mm for
fastening panels to steel and not less than 25 mm for fastening panels to
concrete.

2.4.4 Blind Rivets

Blind rivets shall be aluminumwith 5 mm nom nal dianmeter shank or
stainless steel with 3 mm noninal dianeter shank. Rivets shall be
threaded stemtype if used for other than the fastening of trim Rivets
with hollow stens shall have cl osed ends.

2.4.5 Bol ts

Bolts shall be not |less than 6 nm dianeter, shoul dered or plain shank as
required, with proper nuts.

2.5  SEALANT
Seal ant shall be an elastoneric type containing no oil or asphalt. Exposed
seal ant shall be pol yurethane based, be equal to siding panel in color, and
shall cure to a rubberlike consistency.

2.6  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 conpounds
shal | be nonrunning after drying.

PART 3 EXECUTI ON
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3.1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissimlar materials which are not conpatible
when contacting each other shall be insulated fromeach other by neans of
gaskets or insulating compounds. |nproper or nislocated drill holes shal
be plugged with an oversize screw fastener and gasketed washer; however,
panel s with an excess of such holes or with such holes in critica

| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free from seal ant, netal cuttings, hazardous burrs, and ot her
foreign material. Stained, discolored, or danaged sheets shall be renpved
fromthe site.

3.1.1 Si di ng and Accessories

Siding shall be applied with the | ongitudinal configurations in the
vertical position. Accessories shall be fastened into fram ng nenbers,
except as otherw se approved. Closure strips shall be provided as

i ndi cated and where necessary to provide weathertight construction. Siding
installations shall coordinate with Section 07416 - STRUCTURAL STANDI NG
SEAM METAL ROOF (SSSMR) SYSTEM installation. Roofing and Metal Siding
shall be fromthe same manufacturer.

3.1.1.1 Conceal ed Fastener Wall Panel s

Panel s shall be fastened to fram ng nembers with conceal ed fastening clips
or other conceal ed devices standard with the manufacturer. Spacing of
fastening clips and fasteners shall be in accordance with the
manufacturer's witten instructions. Spacing of fasteners and anchor clips
al ong the panel interlocking ribs shall not exceed 300 nmm on center except
when ot herwi se approved. Fasteners shall not puncture netal sheets except
as approved for flashing, closures, and trim exposed fasteners for these
situations shall be installed in straight lines. [Interlocking ribs shal

be sealed with factory-applied sealant. Joints at accessories shall be
seal ed.

-- End of Section --
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SECTI ON 07416A
STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
10/ 01
Anmendnent No. 0001
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
designation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC ASD Spec S335 (1989) Specification for Structural Steel
Bui |l di ngs - All owabl e Stress Design,
Pl astic Design
AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- For ned Mnl (1996) Col d- Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (2000) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1999) Steel Sheet, 55% Al um num Zi nc
Al l oy- Coated by the Hot-Di p Process

ASTM B 117 (1997) Operating Salt Spray (Fog) Testing
Appar at us

ASTM C 518 (1998) Steady-State Heat Flux Measurenents

and Thermal Transm ssion Properties by
Means of the Heat Flow Meter Apparatus

ASTM C 1289 (2002) Faced Rigid Cellular
Pol yi socyanurate Thermal I|nsul ati on Board

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 523 (1989; R 1999) Specul ar d oss
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ASTM D 610 (1995) Evaluating Degree of Rusting on

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASCE

D

D

D

D

D

D

D

D

E

G

Pai nt ed Steel Surfaces

714 (1987; R 1994el) Eval uating Degree of
Blistering of Paints

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

1308 (1987; R 1998) Effect of Househol d
Chemicals on Cear and Pigmented O ganic
Fi ni shes

1654 (1992) Eval uation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronnent s

2244 (1995) Cal cul ation of Color Differences
fromlnstrunentally Measured Col or
Coor di nat es

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

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

3359 (1997) Measuring Adhesion by Tape Test

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

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

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

903 (1996) Sol ar Absorptance, Reflectance, and
Transmittance of Materials Using
I ntegrating Spheres

1592 (1998) Structural Perfornmance of Sheet

Met al Roof and Siding Systens by Uniform
Static Air Pressure Difference

154 (2000ael ) Standard Practice for Qperating
Fl uorescent Light Apparatus for W
Exposure of Nonnetallic Materials
AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

(1998) M ni mum Desi gn Loads for Buil dings
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and Ot her Structures

VETAL BUI LDI NG MANUFACTURERS ASSQOCI ATI ON ( MBIVA)

MBVA Low Ri se (1996) Low Ri se Buil ding Systems Manua
Bl dg. Sus. Mnl.

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSOCI ATI ON
( SMACNA)

SMACNA- 02 (1993; Errata) Architectural Sheet Metal
Manual

STEEL JO ST I NSTI TUTE (SJl)

SJI Specs & Tabl es (1994) Standard Specifications Load Tabl es
and Weight Tables for Steel Joists and
Joi st Grders

1.2 GENERAL REQUI REMENTS

The Contractor shall furnish a comrercially avail able roofing system which
satisfies all requirements contained herein and has been verified by |oad
testing and i ndependent design anal yses to neet the specified design

requi renents.

1.2.1 Structural Standi ng Seam Metal Roof (SSSMR) System

The SSSMR system covered under this specification shall include the entire
roofing system the standing seam netal roof panels, fasteners, connectors,
roof securement conponents, and assenblies tested and approved in
accordance with ASTM E 1592. In addition, the system shall consist of
panel finishes, slip sheet, insulation, vapor retarder, all accessories,
conponents, and trimand all connections with roof panels. This includes
roof penetration itens such as vents, curbs, gutters and downspouts;
eaves, ridge, hip, valley, rake, gable, wall, or other roof system
flashings installed and any other conponents specified within this contract
to provide a weathertight roof system

1.2.2 Manuf act ur er

The SSSMR system shall be the product of a manufacturer who has been in the
practice of manufacturing and desi gning SSSMR systenms for a period of not

| ess than 3 years and has been involved in at |east five projects sinlar
in size and conplexity to this project.

1.2.3 Installer

The installer shall be certified by the SSSVMR system nanufacturer to have
experience in installing the furnished roof systemon at |east three other
projects that are of conparabl e size, scope and conplexity as this project.
The installer nay be either enployed by the manufacturer or be an

i ndependent installer

1.3 DESI GN REQUI REMENTS

SECTI ON 07416a Page 3



Ft Hood Enlisted Barracks Conplex 111, PN 54520, FY 03 FHEB3
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 03- B- 0001

The design of the SSSMR system shall be provided by the Contractor as a
conpl ete system Menbers and connections not indicated on the draw ngs,
but required for the systemto function, shall be designed by the
Contractor. Roof panels, conponents, transitions, accessories, and
assenblies shall be supplied by the sane roofing system nanufacturer

1.3.1 Design Criteria
Design criteria shall be in accordance with ASCE 7.
1.3.2 Dead Loads

The dead | oad shall be the weight of the SSSMR system Coll ateral | oads
such as sprinklers, mechanical and el ectrical systens, and ceilings shal
not be attached to the panels.

1.3.3 Li ve Loads
1.3.3.1 Concentrated Loads

The panel s and anchor clips shall be capable of supporting a 1335 N
concentrated | oad. The concentrated |oad shall be applied at the pane

m dspan and will be resisted by a single standing seam netal roof panel
assuned to be acting as a beam The undefornmed shape of the panel shall be
used to deternine the section properties.

1.3.3.2 Uni f or m Loads

The panel s and conceal ed anchor clips shall be capable of supporting a
m ni mumuni formlive | oad of 960 Pa.

1.3. 4 W nd Loads

The design wind uplift pressure for the roof systemshall be computed and
applied using a basic speed of 90 nph, and inportance factor of 1 (one) and
exposure factor of C. The design uplift force for each connection assenbly
shal |l be that pressure given for the area under consideration, multiplied
by the tributary load area of the connection assenbly. The safety factor
listed bel ow shall be applied to the design force and conpared agai nst the
ultimte capacity. Prying shall be considered when figuring fastener

desi gn | oads.

a. Single fastener in each connection......... 3.0
b. Two or nore fasteners in each connection...2.25
1.3.5 Thermal Loads
Roof panels shall be free to nove in response to the expansi on and
contraction forces resulting froma total tenmperature range of 104 degrees
C (220 degrees F) during the life of the structure.
1.3.6 Fram ng Menbers Supporting the SSSMR Syst em
Any additions/revisions to fram ng nmenbers supporting the SSSMR systemto
accommodat e the manufacturer/fabricator's design shall be the Contractor's

responsibility and shall be subnmitted for review and approval. New or
revi sed fram ng nmenbers and their connections shall be designed in

SECTI ON 07416a Page 4



Ft Hood Enlisted Barracks Conplex 111, PN 54520, FY 03 FHEB3
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 03- B- 0001

accordance with Al SI Cold-Fornmed Wwnl. Maxi num defl ection under applied
live load, or wind | oad shall not exceed 1/180 of the span | ength.

1.3.7 Roof Panel s Design

St eel panels shall be designed in accordance with Al SI Col d- Fornmed wnl .

The structural section properties used in the design of the panels shall be
det erm ned usi ng the unl oaded shape of the roof panels. The calcul ated
panel deflection fromconcentrated | oads shall not exceed 1/180 of the span
l ength. The cal cul ated panel deflection under applied |live | oad, snow, or
wi nd | oad shall not exceed 1/180 times the span |l ength. Deflections shal
be based on panel s being continuous across three or nore supports.

Defl ection shall be cal cul ated and neasured al ong the major ribs of the
panel s.

1.3.8 Accessories and Their Fasteners

Accessories and their fasteners shall be capable of resisting the specified
design wind uplift forces and shall allow for thermal novenent of the roof
panel system Exposed fasteners shall not restrict free novenent of the
roof panel systemresulting fromthermal forces. There shall be a m nimm
of two fasteners per clip. Single fasteners with a mnimum di ameter of 9
mm will be allowed when the supporting structural menbers are prepunched
or predrill ed.

1.4 PERFORVANCE REQUI REMENTS

The SSSMR shall be tested for wind uplift resistance in accordance wth
ASTM E 1592; SSSMR systens previously tested and approved by the Corps of
Engi neers' STANDARD TEST METHOD FOR STRUCTURAL PERFORMANCE OF SSMRS BY

UNI FORM STATI C Al R PRESSURE DI FFERENCE nay be acceptable. Two tests shal
be performed. Test 1 shall simulate the edge condition with one end havi ng
crossw se restraint and other end free of crosswise restraint. The maxi num
span length for the edge condition shall be 750 nm Test 2 shall simulate
the interior condition with both ends free of crosswise restraint. The
maxi mum span length for the interior condition shall be 1.5 m. Externa
rei nforcement, such as clanps on the ribs, shall not be installed to

i mprove uplift resistance. Bolts through seans shall not be installed.

Full scale testing is required to verify the adequacy of the SSSMRS. Once
a SSSMRS manufacturer is found to be adequate for a specific |oading
condition, that certification nmay be used for future projects, as long as
no changes are nade in the system conponents.

1.5 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
Structural Standing Seam Metal Roof System G AE
Met al roofing drawi ngs and specifications and erection draw ngs;
shop coating and finishing specifications; and other data as

necessary to clearly describe design, materials, sizes, |layouts,
standi ng seam configuration, construction details, provisions for
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t hermal nmovenment, line of panel fixity, fastener sizes and

spaci ngs, seal ants and erection procedures. Draw ngs shal

reflect the intent of the architectural detailing using the

manuf acturer's proprietary products and fabricated itens as

requi red. The SSSMR system shop drawi ngs shall be provided by the
netal roofing manufacturer.

SD- 03 Product Data
Desi gn Analysis; G AE

Desi gn anal ysis signed by a Registered Professional Engineer
enpl oyed by the SSSMR manufacturer. The design anal ysis shal
include a list of the design |oads, and conpl ete cal cul ations for
t he support system (when provided by the Contractor), roofing
system and its conponents; valley designs, gutter/downspout
cal cul ations, screw pullout test results, and shall indicate how
expected thernmal novenents are accomodat ed.

Qualifications; G AE

Qualifications of the nmanufacturer and installer. Provide the
follow ng information; Project Name, roof system name and phone
nunber of owner contact, and description of roof conplexity (e.g.
val | eys, dorners, nulti-level, etc...)

SD- 04 Sanpl es
Accessories; G AE.

One sanple of each type of flashing, trim closure, thernal
spacer block, cap and simlar itens. Size shall be sufficient to
show construction and configuration
Roof Panels; G AE

One pi ece of each type to be used, 225 mm long, full w dth.
Factory Color Finish; G AE

Three 75 by 125 mm sanpl es of each type and col or
Fast eners.

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

I nsul ati on;

One piece, 300 by 300 mm of each type and thickness to be
used, with a label indicating the rated perneance (if faced) and
R-val ues. The flane spread, and snoke devel oped rating shall be

shown on the label or provided in a letter of certification

Gaskets and Insul ati ng Conpounds.
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Two sanpl es of each type to be used and descriptive data
Seal ant .
One sanple, approximately 0.5 kg, and descriptive data.
Conceal ed Anchor d i ps.
Two sanpl es of each type used.
Subpurlins.
One piece, 225 nm |ong.
EPDM Rubber Boot s.
One pi ece of each type
SD- 06 Test Reports
Test Report for Uplift Resistance of the SSSMR, G AE.
The report shall include the follow ng information:

a. Details of the SSSMR system showi ng the roof pane
cross-section with di nensions and thickness.

b. Details of the anchor clip, dinensions, and thickness.

c. Type of fasteners, size, and the nunber required for each
connecti on.

d. Purlins/subpurlins size and spacing used in the test.

e. Description of the seamnmi ng operation including equipnent
used.

f. Maximum al |l owabl e uplift pressures. These pressures are
determined fromthe ultimate | oad divided by a factor of safety
equal to 1.65.

g. Any additional information required to identify the SSSWVR
system t est ed.

h. Signature and seal of an independent registered engi neer
who witnessed the test.

SD- 07 Certificates
Structural Standing Seam Metal Roof System
a. Certification that the actual thickness of uncoated
sheets used in SSSMRS conponents including roofing panels,
subpurlins, and conceal ed anchor clips conplies with specified
requi renents.
b. Certification that materials used in the installation are

mll certified.
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c. Previous certification of SSSMR systemtested under the
Cor ps of Engineers' Standard Test Method in lieu of ASTM E 1592
testi ng.

d. Certification that the sheets to be furnished are
produced under a continuing quality control programand that a
representative sanple consisting of not |ess than three pieces has
been tested and has nmet the quality standards specified for
factory col or finish.

e. Certification of installer. Installer certification
shal | be furnished.

f. Warranty certificate.
(1) Submt sanples of Contractor's Wathertightness Warranty
bond, 20-year Manufacturer's Material Warranties, and
Manuf acturer's 20-year system weathertightness warranty.
(2) At the conpletion of the project the Contractor shall furnish
si gned copies of the 5-year Warranty for Structural Standing Seam
Met al Roof (SSSMR) System a sanple copy which is attached to this
section, 5-year Weathertightness Warranty Bond, and the 20-year
system weat herti ght ness warranty.

Insulation; G AE

Certificate attesting that the pol yurethane or polyisocyanurate
i nsul ation furnished for the project contains recovered materi al
and showi ng an estimated percent of such recovered nateri al

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 hertight coverings and kept dry. Storage conditions shall provide good
air circulation and protection from surface staining.

1.7 WARRANTI ES

The SSSMR system shall be warranted as outlined bel ow. Any energency
tenmporary repairs conducted by the owner shall not negate the warranties.

1.7.1 Contractor's Watherti ghtness Warranty

The SSSMR system shall be warranted by the Contractor on a no penal sum
basis for a period of five years against material and workmanship
deficiencies; systemdeteriorati on caused by exposure to the el enents

and/ or inadequate resistance to specified service design | oads, water

| eaks, and wind uplift damage. The SSSWMR system covered under this
warranty shall include the entire roofing systemincluding, but not limted
to, the standing seam netal roof panels, fasteners, connectors, roof

secur enent components, and assenblies tested and approved in accordance
with ASTM E 1592. I n addition, the systemshall consist of panel finishes,
slip sheet, insulation, vapor retarder, all accessories, conponents, and
trimand all connections with roof panels. This includes roof penetration
itenms such as vents, curbs, and gutters and downspouts; eaves, ridge, hip
val l ey, rake, gable, wall, or other roof systemflashings installed and any
ot her conponents specified within this contract to provide a weatherti ght
roof system and itens specified in other sections of these specifications
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that are part of the SSSMR system Al naterial and workmanship
deficiencies, systemdeterioration caused by exposure to the el enents
and/ or inadequate resistance to specified design |oads, water |eaks and
wi nd uplift damage shall be repaired as approved by the Contracting
Oficer. See the attached Contractor's required warranty for issue

resol ution of warrantable defects. This warranty shall warrant and cover
the entire cost of repair or replacenent, including all material, |abor
and rel ated narkups. The Contractor shall supplenent this warranty with
witten warranties fromthe installer and system manufacturer, which shal
be submitted along with Contractor's warranty; however, the Contractor
shall be ultimately responsible for this warranty. The Contractor's
witten warranty shall be as outlined in attached WARRANTY FOR STRUCTURAL
STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM and shall start upon fina
acceptance of the facility. It is required that the Contractor provide a
separate bond in an ampunt equal to the installed total roofing system cost
in favor of the owner (Governnment) covering the Contractor's warranty
responsibilities effective throughout the five year Contractor's warranty
period for the entire SSSMR system as outlined above.

1.7.2 Manuf acturer's Material Warranties.

The Contractor shall furnish, in witing, the follow ng manufacturer's
mat eri al warranties which cover all SSSMR system conponents such as roof
panel s, anchor clips and fasteners, flashing, accessories, and trim
fabricated fromcoil material

a. A manufacturer's non-prorated 20 year material warranty warranting
that the alum num zinc-coated steel, alum numzinc alloy coated steel or
al um num coated steel as specified herein will not rupture, structurally
fail, fracture, deteriorate, or becone perforated under nornal design
at nospheric conditions and service design |loads. Liability under this
warranty shall be limted exclusively to the cost of either repairing or
repl aci ng nonconform ng, ruptured, perforated, or structurally failed coi
mat eri al . Repl acement shall include shipping costs and all material and
| abor costs involved in the physical replacenent of failed material

b. A manufacturer's non-prorated 20 year exterior material finish
warranty on the factory colored finish warranting that the finish, under
normal at nmospheric conditions at the site, will not crack, peel, or
del am nate; chalk in excess of a nunerical rating of eight, as determ ned
by ASTM D 4214 test procedures; or change color in excess of five CIE or
Hunter Lab color difference (delta E) units in accordance with ASTM D 2244,

Liability under this warranty is exclusively linted to refinishing with
an air-drying version of the specified finish or replacing the defective
coated materi al

c. A roofing system manufacturer's non-prorated, 20 year system
weat herti ght ness warranty.

1.8  COORDI NATI ON MEETI NG
A coordi nation nmeeting shall be held 30 days prior to the first submttal

for mutual understanding of the Structural Standing Seam Metal Roof (SSSMR)
System contract requirenments. This neeting shall take place at the

buil ding site and shall include representatives fromthe Contractor, the
roof system manufacturer, the roofing supplier, the erector, the SSSMR
desi gn engi neer of record, and the Contracting Oficer. Al itens required

by paragraph SUBM TTALS shall be discussed, including applicable standard
manuf act urer shop drawi ngs, and the approval process. The Contractor shal
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coordi nate tinme and arrangenents for the neeting.
PART 2 PRODUCTS
2.1 ROOF PANELS

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 . W dt h of sheets shal
provi de not nmore than 400 nm of coverage in place. SSSMR systemw th
roofing panels greater than 300 mm in width shall have standi ng seans
rolled during installation by an electrically driven seam ng nachi ne.

Hei ght of standing seans shall be not less than 50 mm . Wall Panel System
as specified in Section 07413 - METAL SIDI NG shall be provided by the
SSSMRS manuf act urer.

2.1.1 St eel Panel s

St eel panels shall be zinc-coated steel confornming to ASTM A 653/ A 653M

al um num zinc alloy coated steel conformng to ASTM A 792/ A 792M AZ 50
coating; or alum num coated steel conform ng to ASTM A 463/ A 463M Type 2,
coating designation T2 65. Zinc, zinc-alumnumalloy or alum num coated
panel s shall be 0.584 mm thick mininum Panels shall be within 95 percent
of reported tested thickness as noted in wind uplift resistance testing
requi red in paragraph PERFORMANCE REQUI REMENTS

2.2 CONCEALED ANCHOR CLI PS

Conceal ed anchor clips shall be the sane as the tested roofing system
Clip bases shall have factory punched or drilled holes for attachnent.
Clips shall be nmade fromnultiple pieces with the allowance for the tota
thermal nmovenent required to take place within the clip

2.3 ACCESSORI ES

Flashing, trim metal closure strips, caps and simlar nmetal accessories
shal |l be the manufacturer's standard products, with the exception that
their netal thickness shall match that of the panels furnished. Exposed
nmet al accessories shall have the sanme finish systenms as the panels

furni shed. Mol ded closure strips shall be closed-cell or solid-cel
synthetic rubber or neoprene, or polyvinyl chloride prenolded to match
configuration of the panels and shall not absorb or retain water. The use
of a continuous angle butted to the panel ends to forma closure will not
be al | owed.

2.4 FASTENERS

Fasteners for steel roof panels shall be zinc-coated steel, alum num
corrosion resisting steel, or nylon capped steel, type and size specified
bel ow or as ot herwi se approved for the applicable requirenents.

Fasteners for structural connections shall provide both tensile and shear
ultimate | oad resistance of not |ess than 3340 N per fastener. Fasteners
for accessories shall be the manufacturer's standard. Exposed roof
fasteners shall be seal ed or have seal ed washers on the exterior side of
the roof to waterproof the fastener penetration. Washer nmaterial shall be
conpatible with the roofing; have a mnimum di aneter of 10 nm for
structural connections; and gasketed portion of fasteners or washers shal
be neoprene or other equally durable elastomeric nmaterial approximtely 3
mm thick. Exposed fasteners for factory color finished panels shall be
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factory finished to match the color of the panels.
2.4.1 Screws

Screws for attaching anchor devices shall be not less than No. 14. Actua
screw pull out test results shall be perforned for the actual material gage
and yield strength of the structural purlins or subpurlins to which the
clipis to be anchored/attached. Qher screws shall be as recomended by
the manufacturer to nmeet the strength design requirenments of the panels.

2.4.2 Bol ts

Bolts shall be not |less than 6 nm dianeter, shouldered or plain shank as
required, with | ocking washers and nuts.

2.4.3 Structural Blind Fasteners

Blind screwtype expandabl e fasteners shall be not |less than 6 mm
dianmeter. Blind (pop) rivets shall be not less than 3 mm ninimum di aneter.

2.5 PURLI NS and SUBPURLI NS

Cold formed supporting structural menbers/subpurlins shall have a m ni mum
thickness of 1.5 mm and a nminimumtensile yield strength of 345 MPa. Hot
rolled structural menbers shall have a m ninumthickness of 6 mMmm and a
mnimmtensile yield strength of 248 MPa. Purlins and subpurlins shall be
shop pai nt ed.

2.6 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 CO_OR SCHEDULE. The exterior coating shall be a nom nal 0.025
mm thi ckness consisting of a topcoat of not |less than 0.018 mm dry film

t hi ckness and t he paint manufacturer's reconmended primer of not |ess than

0.005 mm thickness. (AM#l) The interior color finish shall consist of a
backer coat with a dry filmthickness of 0.013 nm. The exterior color

finish shall meet the test requirenments specified bel ow

2.6.1 Salt Spray Test

A sanple of the sheets shall withstand a salt spray test for a m ni mum of
2016 hours in accordance with ASTM B 117, including the scribe requirenent
inthe test. |Inmrediately upon renoval of the panel fromthe test, the
coating shall receive a rating of not less than 8F, few No. 8 blisters, as
determ ned by ASTM D 714; and a rating of 6, 3.0 nm failure at scribe,
as determined by ASTM D 1654.

2.6.2 Formability Test
VWhen subjected to testing in accordance with ASTM D 522 Method B, 3 nm
di ameter mandrel, the coating filmshall show no evidence of cracking to
t he naked eye.
2.6.3 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 D 4587, test
condition B for 1000 total hours. The coating shall wthstand the
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weat hering test wi thout cracking, peeling, blistering, |oss of adhesion of
the protective coating, or corrosion of the base netal. Protective coating
that can be readily renpved frombase netal with tape in accordance with
ASTM D 3359, Test Method B, shall be considered as an area indicating |oss
of adhesion. Follow ng the accelerated weathering test, the coating shal
have a chalk rating not | 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,

2.6.4 Hum dity Test

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

2.6.5 | mpact Resi stance

Fact ory- pai nted sheet shall withstand direct and reverse inpact in
accordance with ASTM D 2794 13 mm di aneter hem spherical head indenter,
equal to 6.7 tines the netal thickness in mm expressed in Newton-neters,
wi th no cracking.

2.6.6 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 nminimumof 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 net al

2.6.7 Specul ar d oss

Fi ni shed roof surfaces shall have a specul ar gl oss value of 30 plus or
m nus 5 at 60 degrees when neasured in accordance with ASTM D 523.

2.6.8 Pol | uti on Resi st ance

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

2.6.8.1 Sol ar Refl ectance

Coating shall have an initial solar reflectance greater than or equal to
0.25 when tested in accordance with the procedures in ASTM E 903. After 3
years of outdoor exposure, coating shall have a solar reflectance greater
than or equal to 0.15. (ENERGY STAR Roof conpliant for high-reflectance and
| ow enissivity roofing)

2.7 I NSULATI ON

Long-termthermal resistance (LTTR) of polyisocyanurate insulation shal

be not |less than 21.3 hour x square feet x degree F/ BTU. LTTR shall be
determ ned in accordance with practice and details in Annex Al of ASTM C
1289. Insulation shall be a standard product with the insulation

manuf acturer, factory marked or identified with insulation manufacturer's
name or trademark and R-value. Identification shall be on individua

pi eces or individual packages. Insulation , including facings, shall have a
flame spread not in excess of 75 and a snoke devel oped rating not in excess
of 450 when tested in accordance with ASTM E 84.
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2.7.1 Pol yi socyanurate Rigid Board Insulation for Use Above a Roof Deck

Pol yi socyanurate insulation shall conformto ASTM C 1289, Type Il, dass 2,
(having a m nimumrecovered material content of 9 percent by wei ght of core
material in the polyisocyanurate portion). Facings shall be non-asphaltic,
gl ass fiber nat.

2.7.2 Bl anket | nsul ation

Bl anket insulation shall conformto ASTM C 991, Type | (unfaced), and shal
not be computed in the R-Value of the roof but provided for reasons as
noted i n paragraph 3.2. 1.

2.8 STEEL SUPPORT PLATES

Steel support plates (e.g. at valleys, ridges, or hips) shall be a nminimm
of 16 gauge.

2.9 SEALANT

Seal ants shall be el astomeric type containing no oil or asphalt. Exposed
seal ant shall be pol yurethane based, colored to match the roof in col or and
shall cure to a rubberlike consistency. Pol yur et hne seal ant

manuf acturer's recommended cl eaner and priner shall be applied to

pol yvi nyl i dene fluoride painted surfaces before sealant is applied.
Factory-installed seal ant shall be provided in the standing seamribs and
panel cli ps.

2.10 GASKETS AND | NSULATI NG COVPOUNDS

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

2.11 RUBBER BOOTS

Fl ashi ng devi ces around pi pe penetrations shall be flexible, one-piece

devi ces nol ded from weat her-resi stant EPDM rubber. Silicone boots shall be
used on hot stacks or vents. The boots shall have base rings nmade of

al um num or corrosion resisting steel that conformto the contours of the
roof panel to forma weather-tight seal

2.12 PREFABRI CATED CURBS AND EQUI PMENT SUPPCORTS

Pref abri cated curbs and equi prment supports shall be of structural quality,
gal vani zed sheet steel or aluminum wth mtered and wel ded joints.

Fi ni sh shall be the sanme as provided on the roof panels. Integral base

pl ates and water diverter crickets shall be provided. M ninum height of
curb shall be 200 nm above finish roof. Curbs shall be constructed to
mat ch roof slope and to provide a | evel top surface for mounting of

equi prent. Curb flange shall be constructed to match configuration of roof
panels. Curb size shall be coordinated, prior to curb fabrication, wth

t he nmechani cal equi pnment to be supported. Strength requirenents for

equi pnment supports shall be coordinated to include all anticipated | oads.
Fl ashings shall not be rigidly attached to underlying structure so as to
not restrict the thermal novenment of adjacent roof planes..

2.12.1 GQUTTERS AND DOMNSPQUTS
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Provide 24 Ga. mninmum gutters, conductor heads, and downspouts per
drawi ngs of the same material, color, and finish as the SSSMR system roof
panel s. Detail per SMACNA-02.

2.13 UNDERLAYMENTS
2.13.1 Rubberi zed Under | aynent

Rubberi zed underl aynent shall be equal to TWMetal and Tile Underl aynent by
TAMKO WATERPROOFI NG or "Metal Mate" nmanufactured by Building Materials
Corporation of America. Underlaynent shall be resistant to danage from W
radi ation for a mnimum of 60 days when exposed to the weather.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with the nmanufacturer'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. Ml ded closure strips shall be installed wherever
roofing sheets ternminate in open-end configurations, exclusive of
flashings. The closure strip installation shall be weather-tight and

seal ed. Screws shall be installed with a clutching screw gun, to assure
screws are not stripped. Field test shall be conducted on each gun prior
to starting installation and periodically thereafter to assure it is
adjusted properly to install particular type and size of screw as
recommended by manufacturer's literature. |nproper or nislocated dril

hol es shall be plugged with an oversize screw fastener and gasketed washer
however, sheets with an excess of such holes or with such holes in critica
| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free from seal ant, netal cuttings, hazardous burrs, and ot her
foreign material. Stained, discolored, or danaged sheets shall be renpved
fromthe site.

3.1.1 Field Forming of Panelswill not be permtted.

3.1.2 Purlins and Subpurlins

Unl ess ot herwi se shown, purlins and subpurlins shall be anchored to the
structural fram ng nenmbers with bolts or screws. Attachnent to the
substrate (when provided) or to the panels is not permitted. The purlin
spaci ng shall not exceed 750 mm on centers at the corner, edge and ridge
zones, and 1500 mm nmaxi mum on centers for the remainder of the roof.
Corner, edge, and ridge zones are as defined in ASCE 7 Purlins shall be
adjusted so that their tops are in the sane apporxi ate plane. Pl aneness
tol erance shall be as recommended by the panel system manufacturer.

3.1.3 Roof Panel Installation

Roof panels shall be installed with the standing seans in the direction of
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the roof slope. The side seam connections for installed panels shall be
conpleted at the end of each day's work. Method of applying joint seal ant
shall conformto the manufacturer's reconmendation to achieve a conplete
weat her-tight installation. End |laps of panels shall be provided in
accordance with the manufacturer's instructions. Cosures, flashings, EPDM
rubber boots, roof curbs, and related accessories shall be installed
according to the nmanufacturer's drawi ngs. Fasteners shall not puncture
roofing sheets except as provided for in the manufacturer's instructions
for erection and installation. Expansion joints for the standing seam roof
system shall be installed at |ocations indicated on the contract draw ngs
and other |ocations indicated on the manufacturer's drawi ngs. Roof pane
installation shall coordinate with Section 07413 - METAL SI DI NG

install ation.

3.1. 4 Conceal ed Anchor dips

Conceal ed anchor clips shall be fastened directly to the structural fram ng
nmenbers. Attachment to the substrate (when provided) or to the nmetal deck
is not permtted. The nmaxi mum di stance, parallel to the seans, between
clips shall be 750 mm on center at the corner, edge, and ridge zones, and
1500 nm rmaxi nrum on centers for the remai nder of the roof.

3.2 I NSULATI ON | NSTALLATI ON

I nsul ation shall be continuous over entire roof surface. Were expansion
joints, term nations, and other connections are made, the cavity shall be
filled with batt insulation with vapor retarder providing equival ent
R-val ue and permrating as remaining insulation. Insulation shall be
installed as indicated and in accordance with manufacturer's instructions.

3.2.1 Board I nsul ation with Bl anket I|nsul ation

Ri gid board insulation shall be laid in close contact. Board 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 agai nst each other, and shall have a mninmumof 1 fastener
per 0.37 square nmeters. Layout and joint pattern of insulation and
fasteners shall be indicated on the shop drawings. |f nmore than one |ayer
of insulation is required, joints in the second | ayer shall be offset from
joints in the first layer. Selected thickness of insulation shall be such
that it's top surface shall be in plane with tops of purlins. A layer of
bl anket insul ation shall be placed over underlaynment adhered to the rigid
board i nsul ati on and conpressed agai nst the underside of the netal roofing
to reduce thernal bridgi ng, danpen noi se, and prevent roofing flutter

This layer of blanket insulation shall be conpressed a m ni rum of 50
percent.

3.3 GQUTTERS AND DOWNSPOUTS

Gutters and downspouts shall be installed as indicated. GQutters shall be
supported by continuous cleats. Downspouts shall be rigidly attached to
the buil ding. Supports shall be spaced according to manufacturer's
recomendat i ons.

3.4  UNDERLAYMENT
Install rubberized underlaynment at all roof edges, hips, valleys and under

all roof panels. Install directly over the board insulation and purlins,
beneath the metal roof panels. Al underlaynent shall be installed so that
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successive strips overlap the next lower strip in shingle fashion

Under |l aynment shall be installed in accordance with manufacturer's witten

instructions. The underlaynment shall ensure that any water that penetrates

bel ow t he netal roofing panels will drain outside the building envel ope.
3.5 CUTTING OF PREFI Nl SHED GALVALUME- COATED STEEL

Cutting of prefinished gal val une-coated steel shall be acconplished only
with tools that shear the netal, such as full-panel shears, nibblers, and
manual and electric tin snips. Abrasive blade, circular matal blade, and
power or had hacksaw or jigsaw blade cutting will not be acceptable.

3.6 O L CANNI NG AND WRI NKLI NG

G| canning or winkling caused by out-of-plane purlins, out-of-adjustnent
nmechani cal seaner, hand or mechani cal seam ng of out-of-nmodul e panels, or
restriction of thermal novenment of panels will be caused for rejection of
af fected panel s.

3.7 CLEANI NG AND TOUCH- UP

Exposed SSSMR systens, including gutters and downspouts, shall be cl eaned
during and at conpletion of installation. Debris (e.g. netal particles)
that coul d cause discoloration and harmto the panels, flashings, closures
and ot her accessories shall be renmoved. Gease and oil filns, excess

seal ants, and handling marks shall be renoved and the work shall be
scrubbed cl ean. Exposed netal surfaces shall be free of dents, creases,
waves, scratch marks, and solder or weld marks. |nmediately upon

det ection, abraded or corroded spots on shop-painted surfaces shall be wire
brushed and touched up with the sane material used for the shop coat.
Factory color finished surfaces shall be touched up with the manufacturer's
recommended touch up paint, using a fine artist brush. Application of paint
with a broad brush will be cause for rejection of affected panels,

flashing, or accessories..
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDI NG SEAM METAL ROCF ( SSSMR) SYSTEM

FACI LI TY DESCRI PTI ON

BUI LDI NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OMNER

OMNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

THE SSSMR 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 SSSMR SYSTEM COVERED UNDER THI' S WARRANTY SHALL | NCLUDE, BUT
SHALL NOT BE LIMTED TO, THE FOLLOAN NG  THE ENTI RE ROCOFI NG SYSTEM
MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL MEMBERS, METAL ROCF PANELS,
FASTENERS, CONNECTCRS, ROOF SECUREMENT COVPONENTS, AND ASSEMBLI ES TESTED AND
APPROVED | N ACCORDANCE W TH ASTM E 1592. I N ADDI TI ON, THE SYSTEM PANEL

FI Nl SHES, SLIP SHEET, | NSULATI ON, VAPOR RETARDER, ALL ACCESSORI ES,
COVPONENTS, AND TRI M AND ALL CONNECTI ONS ARE | NCLUDED. THI'S | NCLUDES ROOF
PENETRATI ON | TEMS SUCH AS VENTS, CURBS, SKYLIGHTS; | NTERI OR OR EXTERI OR
GQUTTERS AND DOMNSPQUTS; EAVES, RIDGE, HI P, VALLEY, RAKE, GABLE, WALL, OR
OTHER ROOF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COMPONENTS SPECI FI ED
WTH N THI' S CONTRACT TO PROVI DE A WEATHERTI GHT ROCOF SYSTEM AND | TEMS

SPECI FI ED I N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE SSSMR
SYSTEM

ALL MATERI AL DEFI Cl ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE, AND LEAKAGE
ASSCCI ATED W TH THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL BE

REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER.  TH S WARRANTY SHALL COVER
THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL MATERI AL, LABOR, AND
RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY COMMVENCED ON THE DATE OF

FI NAL ACCEPTANCE ON AND W LL REMAIN I N EFFECT
FOR STATED DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED (BY COVPANY PRESI DENT)

(Conpany Presi dent) (Dat e)
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI' S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER ANDY OR | NSTALLER OF THE SSSMR SYSTEM WH 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 | 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 GHTNI NG, 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 GOVERNVENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALI SM ClVIL DI SOBEDI ENCE, WAR, OR DAMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAVMAGE BY STRUCTURAL FAI LURE, SETTLEMENT, MOVEMENT, DI STORTION, WARPACE,
OR DI SPLACEMENT OF THE BU 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 FACTORI ES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE SSSMR SYSTEM DUE TO ACTI ONS BY THE OANER TO
I NHI BI T FREE DRAI NAGE OF WATER FROM THE ROOF AND GUTTERS AND DOANSPQUTS OR
ALLOW PONDI NG WATER TO COLLECT ON THE ROOF 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 SSSMR SYSTEM | T DOES NOT | NCLUDE ANY
CONSEQUENTI AL DAMAGE TO THE BUI LDI NG | NTERI OR 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 TH S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES.

* %
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

**REPORTS OF LEAKS AND SSSVR 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 El THER THE
OMER OR CONTRACTI NG COFFI CER.  EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MMEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAI R OR REPLACE THI S SSSMR SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERVANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W THI N 30 DAYS AFTER RECEI PT OF NOTI CE, AND COVWPLETED 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 SSSMR SYSTEM REPAI RED OR REPLACED BY OTHERS
AND CHARGE THE COST TO THE CONTRACTOR

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 OANER OR CONTRACTI NG OFFI CER ElI 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 MJUST 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 COVPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAME 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 REPCRTER, COURTRCOM OR S| TE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. EI THER PARTY DESI RI NG A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARI NG WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRI TTEN ARBI TRATOR S DECI SI ON W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG. THE DECI SI ON 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 I N THE MECHANI CAL ROOM OR
OTHER APPROVED LOCATI ON DURI NG THE ENTI RE WARRANTY PERI OD.

-- End of Section --
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SECTI ON 08520A

ALUM NUM W NDOWS
03/ 00Anmendnent No. 0001

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.

ALUM NUM ASSCCI ATI ON ( AA)

AA DAF- 45 (1997) Designation System for Al um num
Fi ni shes

AVERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMA)

AANA 101 (1997) Vol untary Specifications for
Al umi num Vinyl (PVC) and Wod W ndows and
d ass Doors

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

ASTM E 283 (1991) Determning the Rate of Air Leakage
Through Exterior Wndows, Curtain Wills,
and Doors Under Specified Pressure
Di fferences Across the Specinen

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

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

ASTM E 413 (1987; R 1999) Rating Sound Insul ation
ASTM E 547 (1996) Water Penetration of Exterior
W ndows, Curtain Walls, and Doors by
Cyclic Static Air Pressure Differential

ASME | NTERNATI ONAL ( ASME)

ASME A39.1 (1995; A39.1la; A39.1b) Safety Requirenents
for Wndow O eani ng
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| NSECT SCREENI NG WEAVERS ASSOCI ATI ON (| SWA)

| SWA | W5 089 (1990) Recommended Standards and
Specifications for Insect Wre Screening
(Wre Fabric)

NATI ONAL FENESTRATI ON RATI NG COUNCI L ( NFRC)

NFRC 100 (1997) Procedure for Determ ng
Fenestration Product U factors

NFRC 200 (1997) Procedure for Determ ning
Fenestration Product Solar Heat Gain
Coefficients at Normal | ncidence

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

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

SCREEN MANUFACTURERS ASSOCI ATI ON ( SMA)

SMA ANSI / SMA 1004 (1987) Al umi num Tubul ar Franme Screens for
W ndows

1.2 W NDOW PERFORNMANCE

Al umi num wi ndows shall meet the foll owi ng performance requirenents.
Testing requirenents shall be perfornmed by an independent testing
| aboratory or agency.

1.2.1 Structural Performance

Structural test pressures on w ndow units shall be for positive |oad
(inward) and negative load (outward) in accordance with ASTM E 330. After
testing, there shall be no gl ass breakage, permanent damage to fasteners,
hardware parts, support arns or actuating nechani sns or any other danage
whi ch coul d cause wi ndow to be inoperable. There shall be no pernmanent
deformati on of any main frame, sash or ventilator menmber in excess of the
requi renents established by AAVA 101 for the w ndow types and
classification specified in this section.

1.2.2 Air Infiltration

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

1.2.3 Wat er Penetration

Wat er penetration shall not exceed the ampunt established by AAMA 101 for
each wi ndow type when tested in accordance with ASTM E 547.

1.2. 4 Ther mal Per f or nance

Thermal transmittance for thermally broken al um num wi ndows with insulating

gl ass shall not exceed a U-factor of 4.3 W nfK (0.75 Btu/hr—ftz—F)
det erm ned according to NFRC 100, and a solar heat gain coefficient (SHGC

of 2.3 WnfK (0.40 Bt ul/ hr-ft?2- F) deternined according to NFRC 200. W ndow
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units shall conply with the U S. Departnent of Energy, Energy Star W ndow
Program for the Southern Cimate Zone.

1.2.5 Life Safety Criteria

W ndows shall conformto NFPA 101 Life Safety Code when rescue and/or
second neans of escape are indicated.

1.2.6 Sound Attenuation
The wi ndow unit shall have a m ni mum STC of 41 with the w ndow gl azed with
two pieces of 6 mm thick |anm nated glass when tested in accordance with
ASTM E 90 and ASTM E 413.

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
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Al unm num W ndows
I nsect Screens

Drawi ngs indicating el evati ons of w ndow, rough-opening
di rensi ons for each type and size of w ndow, full-size sections,
t hi cknesses of netal, fastenings, nethods of installation and
anchorage, connections with other work, type of wall construction,
size and spaci ng of anchors, nethod of glazing, types and

| ocations of operating hardware, nullion details, weatherstripping
details, and wi ndow schedul es showi ng | ocati ons of each w ndow

t ype.
SD- 03 Product Data
Al um num W ndows

Manuf acturer's descriptive data and catal og cut sheets.

SD- 04 Sanpl es
Al um num W ndows
Manuf acturer's standard col or sanples of the specified finishes.
SD-06 Test Reports
Al um num W ndows
Reports for each type of al um num wi ndow attesting that
i dentical wi ndows have been tested and neet all perfornance

requi renents established under paragraph W NDOW PERFORMANCE.

SD-07 Certificates
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Al unm num W ndows

Certificates stating that the al um num w ndows are AANVA
certified conformng to requirenments of this section. Labels or
mar ki ngs permanently affixed to the window will be accepted in
lieu of certificates. Product ratings determ ned using NFRC 100
and NFRC 200 shall be authorized for certification and properly
| abel ed by the nmanufacturer.

1.4 QUALI FI CATI ON

W ndow manuf acturer shall specialize in designing and manufacturing the
type of al um num wi ndows specified in this section, and shall have a

m ni mum of 20 years of documented successful experience. Manufacturer
shal |l have the facilities capable of neeting contract requirenents,
singl e-source responsibility and warranty.

1.5 MOCK- UPS

Before fabrication, full-size nmock-up of each type of al umi num w ndow
conplete with glass and AAMA certification |abel for structural purposes
and NFRC Tenporary and Permanent Label for certification of thernal
performance raitingwill be required for review of wi ndow construction and
qual ity of hardware operation.

1.6 DELI VERY AND STORAGE

Al umi num wi ndows shall be delivered to project site and stored in
accordance with manufacturer's recomendati ons. Danmaged wi ndows shall be
repl aced with new wi ndows.

1.7 WARRANTY

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

PART 2 PRODUCTS
2.1 ALUM NUM W NDOW TYPES

Al umi num wi ndows shal | consist of conplete units including sash, glass,

frame, weatherstripping, and hardware. Wndows shall conformto AAVA 101.
W ndows shall be doubl e-gl azed. Operable w ndows shall permit cleaning

t he outside glass frominside the building.

2.1.1 Doubl e- Hung W ndows
Al umi num doubl e- hung (H) w ndows shall conformto AAMA 101 H C30 type which
operate vertically with the weight of sash offset by a counterbal anci ng
mechani sm nounted in window to hold the sash stationary at any open
position. Wndows shall be provided with a tilt-in sash.

2.1.2 Fi xed W ndows
Al umi num fixed (F) wi ndows shall conformto AAVA 101 F-C30 type,

non- operabl e gl azed frane, conplete with provisions for reglazing in the
field.
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2.1.3 Hori zontal - Sli di ng W ndows

Al umi num horizontal (HS) sliding wi ndows shall conformto AAVA 101 HS- C30
type consisting of sliding sash and fixed lite. Sash guides shall be nylon
wheels. Wndows shall be provided with | ocking devices to secure the sash
in the closed position.

2.2 WEATHERSTRI PPI NG

Weat herstripping for ventilating sections shall be of type designed to neet
wat er penetration and air infiltration requirements specified in this
section in accordance with AAMA 101, and shall be manufactured of materia
conpatible with alum num and resistant to weather. Watherstrips shall be
factory-applied and easily replaced in the field. Neoprene or

pol yvi nyl chl ori de weat herstri pping are not acceptable where exposed to

di rect sunlight.

2.3 I NSECT SCREENS

I nsect screens shall be al um num w ndow manufacturer's standard design, and
shal | be provided where schedul ed on drawi ngs. Insect screens shall be
fabricated of roll-forned extruded tubul ar-shaped al um num franes
conformng to SMA ANSI/SVA 1004 and (18 x 16) al um num nesh screeni ng
conformng with | SWA | W5 089, Type Il (A1)

2.4 ACCESSORI ES
2.4.1 Fast eners

Fast eni ng devi ces shall be w ndow manufacturer's standard design nade from
al um num non-magnetic stainless steel, cadm umpl ated steel

ni ckel / chrome-pl ated steel in conmpliance with AAMA 101. Sel f-tappi ng sheet
metal screws will not be acceptable for material thicker than 2 mm

2.4.2 Har dwar e

Har dware shall be as specified for each wi ndow type and shall be fabricated
of alum num stainless steel, cadm umplated steel, zinc-plated steel or

ni ckel / chrome-pl ated steel in accordance with requirenments established by
AAMVA 101.

2.4.3 Wndow Anchors
Anchoring devices for installing wi ndows shall be nmade of al um num
cadm um pl ated steel, stainless steel, or zinc-plated steel conforming to
AAMVA 101.

2.5 GLASS AND GLAZI NG
Al umi num wi ndows shal |l be designed for inside glazing, field glazing, and
for glass types schedul ed on drawi ngs and specified in Section 08810 G.ASS
AND GLAZING. Units shall be conplete with glass and gl azing provisions to
neet AAMA 101. G azing nmaterial shall be conpatible with alum num and
shal | not require painting.

2.6 FI NI SH

2.6.1 Anodi zed Al um num Fi ni sh
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Exposed surfaces of al um num wi ndows and screens shall be finished with
anodi c coating conformng to AA DAF-45: Architectural dass I,

AA- MLO- C22- Ad4, col or anodic coating, 0.02 mm (0.7 ml) or thicker.

Fi ni sh shall be free of scratches and ot her bl eni shes.

2.6.2 Color

Col or shall be in accordance with Section 09915 COLOR SCHEDULE.
PART 3  EXECUTI ON
3.1 | NSTALLATI ON

Al umi num wi ndows shall be installed in accordance w th approved shop

drawi ngs and manufacturer's published instructions. Al um num surfaces in
contact with masonry, concrete, wood and dissinilar nmetals other than
stainless steel, zinc, cadmiumor small areas of white bronze, shall be
protected fromdirect contact using protective materials recomended by
AANVA 101. The conpleted window installation shall be watertight in
accordance with Section 07900 JO NT SEALING d ass and gl azing shall be
installed in accordance with requirenents of this section and Section 08810
GLASS AND GLAZI NG

3.2 ADJUSTMENTS AND CLEANI NG

3.2.1 Har dwar e Adj ustnents
Fi nal operating adjustments shall be made after glazing work is conplete.
perating sash or ventilators shall operate smoothly and shall be
weat hertight when in | ocked position.

3.2.2 C eani ng
Al umi num wi ndow fini sh and gl ass shall be cl eaned on exterior and interior
sides in accordance with wi ndow manufacturer's recomrendations. Al kaline
or abrasive agents shall not be used. Precautions shall be taken to avoid
scratching or narring wi ndow finish and gl ass surfaces.

-- End of Section --
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SECTI ON 09915

COLCOR SCHEDULE
06/ 93
AM 0001

PART 1 GENERAL
1.1 GENERAL

This section covers only the color of the exterior and interior materials
and products that are exposed to view in the finished construction. The
word "color" as used herein includes surface color and pattern
Requirenents for quality and nethod of installation are covered in other
appropriate sections of the specifications. Specific |ocations where the
various naterials are required are shown on the drawi ngs. I|tens not
designated for color in this section may be specified in other sections.
VWhen color is not designated for items, the Contractor shall propose a
color for approval.

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- 04 Sanpl es
Col or Schedule; G

THREE (3) sets of color boards, 120 days after the Contractor is
given Notice to proceed, conplying with the follow ng requirenents:

a. Color boards shall reflect all actual finish textures,
patterns, and colors required for this contract.

b. WMaterials shall be |abeled with the finish type,
manuf acturer's name, pattern, and col or reference.

c. Sanmples shall be on size A4 or 8-1/2 by 11 inch boards with
a maxi mum spread of size Al or 25-1/2 by 33 inches for foldouts.

d. Sanples for this color board are required in addition to
sanpl es requested in other specification sections.

e. Color boards shall be submitted to the followi ng addresses:
for approval to:

Desi gn Branch
Architectural Section
Fort Wrth District

PART 2 PRODUCTS

SECTI ON 09915 Page 1



Ft Hood Enlisted Barracks Conplex 111, PN 54520, FY 03 FHEB3
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 03- B- 0001

2.1 REFERENCE TO MANUFACTURER S COLOR

VWere color is shown as being specific to one manufacturer, an equival ent
col or by anot her manufacturer may be submitted for approval. Manufacturers
and nmaterials specified are not intended to linit the selection of equal
col ors from ot her manufacturers.

2.2 COLOR SCHEDULE

The color schedule lists the colors, patterns and textures required for
exterior and interior finishes, including both factory applied and field
appl i ed col ors.

2.2.1 Exterior Walls
Exterior wall colors shall apply to exterior wall surfaces including
recesses at entrances and projecting vestibules. Conduit shall be painted

to closely match the adjacent surface color. Wall color shall be provided
to match the colors |isted bel ow

a. Brick:
Acne; Doe Skin

b. Mortar:
Standard G ey

c. Metal Siding:
Mat ch MBCI Br ownst one

d. Split Face:
Featherlite, 707 Apache Brown

f. Insulation and Finish System SUB STATION, CENTRAL CHI LLER PLANT;
SOFFI TT
STO, 20 905

g. Coping
To match Acne Brick, Doe Skin

h. Snmooth Face CMU:
Featherlite, 708 Apache Brown

2.2.2 Exterior Trim
Exterior trimshall be provided to match the colors |isted bel ow

a. Doors and Door Frames: ALL METAL/ ALUM NUM
T101; WManufacturer's Standard Medi um Bronze

b. Wndows (nullion, muntin, sash, trim and sill):
WL01; Manufacturer's Standard Medi um Bronze

c. dazed Ceramc Tile:
Dal -tile; Porcealto, Gssidiana CD85, 200x200mm
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d. Fascia:
Manuf acturer's Standard Color to Match Standi ng Seam Met al
Roof ; MBCl, Brownstone

e. Downspouts, Cutter, Louvers, and Fl ashings:
Manuf acturer's Standard Color to Match Standi ng Seam Met al
Roof ; MBCl, Brownstone.

f. Cuardrails:
To Match Sherwin Wl lianms Bl ack Magic, SW5991

g. Soffits and Ceilings:
STO, 20 905

h. Signage:
Base Standard

j. Caul king and Seal ants:
To Match Adj acent Materi al

2.2.3 Ext eri or Roof
Roof col or shall apply to exterior roof surfaces including sheet netal
flashings and copi ngs, nechanical units, roof trim pipes, conduits,
el ectrical appurtenances, and simlar itenms. Roof color shall be provided
to match the colors listed bel ow.

a. Metal:
MBCl ; Brownst one, Manufacturer's Standard Col or

b. Mscellous Metals: Al Mscellouse Metal shall nmatch Roof; NMBMCI,
Br ownst one

2.2. 4 Interior Floor Finishes

Flooring materials shall be provided to match the colors |isted bel ow

b. Carpet Tile:
F101; Interface, Frequency, 2618 Pul se

c. Vinyl Conposition Tile:
F201; Arnstrong, Safety Zone, Slip-Retardant Tile, 57008 Soft Cedar

d. Solid Vinyl:

F701; Armstrong, Natural Options Stone, T118 Canmaro Sand Bei ge,
600x600Mm

g. Quarry Tile:
F501; Dal-tile, Quarry tile, Red Blaze (40, 150x150mm
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h. Ceranmic Tile:
F301; Dal-tile, Keystones, Spice D022, 50x50nm

i. Porcelain Tile:
F401; Dal-tile, Terra Antica, TAO0O3 Bruno, 300x300nm
F402; Dal -tile, Terra Antica, TAO3 Bruno, 150x150mm
*NOTE: A grout release is required prior to grouting

j. Gout:
Mapei ; 42 Mocha for F301, F401, F402

n. Concrete:
Standard Gray, Broom Finish

2.2.5 Interior Base Finishes
Base materials shall be provided to match the colors |isted bel ow.

a. Resilient Base

B101; Johnsonite, Tightlock, Genesis Collection, Black Pearl

B102; Johnsonite, Cove, Burnt Unber 63
B103; Johnsonite, Cove, Mon Rock 29

d. Porcelain Tile:
B201; Dal -tile, Terra Antica S-435C9

2.2.6 Interior Wall Finishes

Interior wall color shall apply to the entire wall surface, including
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reveals, vertical furred spaces, grilles, diffusers, electrical and access
panel s, and pi ping and conduit adjacent to wall surfaces unless otherwi se
specified. Items not specified in other paragraphs shall be painted to

mat ch adj acent wall surface. Wall materials shall be provided to match the
colors listed bel ow.

a. Paint:
WL01; Pol ynyx, P2L-C1185
WL02; Sherwin WIIiams, Buckram Bi ndi ng 0036
WL03; Sherwin WIIlianms, Mega G eige SW7031

b. Vinyl Wall Covering:
W201; Kenmark, Evan & Brown, Reedo, G anyneade R221-83
W202; Maharam TexWall, Trance 395660, Terracotta 003
AM#1 W203; Kenmark, Anya Larkin, Cerenony, Stardust AM#1 MC21- 32

d. Ceramic Tile:
WB01; Dal-tile, Keystones, Goldust D138, 50x50mm
WB02; Dal-tile, Sem -d oss, Golden Granite 0138, 150x150mm
Wr01l; Mural, Dal-tile "Arnmy Pride"
Wr01; Mural, Dal-tile "Defend America"

*NOTE; FOR W01 & W02 SEE ARCH DRWG A- A503

SHONER STALLS | N COVPANY OPERATI ONS BUI LDI NG
Fl oor; Dal-tile, Keystones, Mexican Sand Speckle D175
Walls: Dal-tile, Keystone, Fawn D136, 94%

Dal -tile, Sonterra Collection, Terracotta SR78, 6%

*NOTE; WALL IN SHOWER TO BE | NSTALLED I N DAL-TI LE PATTERN 2008

e. Ceramc Tile Gout:
Mapei ; 42 Moka for WB01
Mapei ; 00 Wiite for W02

f. Porcelain Tile:
WI01; Dal-tile, Terra Antica, TAO3 Bruno, 150x150mm
WI02; Dal-tile, Terra Antica, Bruno TAO03, Border

2.2.7 Interior Ceiling Finishes

Ceiling colors shall apply to ceiling surfaces including soffits, furred
down areas, grilles, diffusers, registers, and access panels. Ceiling
color shall also apply to joist, underside of roof deck, and conduit and
pi pi ng where joists and deck are exposed and required to be painted.
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Ceiling materials shall be provided to match the colors |isted bel ow

a. Acoustical Tile and Gid:
C101; Armstrong, U tima, Beveled Tegular, White
w  Prelude 14nm Exposed Tee Gid, Wite

b. Paint:
C201; Sherwin WIllians, Biscuit SW112

c. Structural Fram ng:
C201; Sherwin WIllians, Biscuit SW112

2.2.8 Interior Trim
Interior trimshall be provided to match the colors listed bel ow

a. Door s:
Wood; Natural Cear Stain
Met al : Manufacturer's Standard Med. Bronze

b. Door Franes:
Wood; Natural Cear Stain
Metal ; Manufacturer's Standard Med. Bronze

c. Wndows (mullion, muntin, sash, trim and stool):
Wod; Natural Cear Stain
Met al ; Manufacturer's Standard Med. Bronze

d. Wndow Sills:
AM#1 REPLACE Avanza, Ranzano Nuovo 1605
W TH SI LESTONE, COFFE BRWON 1302

e. Fire Extinguisher Cabinets:
Pott er- Roemer; Mbdel #7010- Wiite

2.2.9 Interi or Wndow Tr eat nent
W ndow treatnents shall be provided to match the colors |isted bel ow.

a. Horizontal Blinds:
Barr ack Roons
Levolor; Riviera Series, 364 Pebble, 50mm

b. W ndow Shades:
Sol di er Community Buil di ng
Conpany Ops Buil di ng
Mecho, Euro-Veil, Bronze, 5313

*Note; To be installed on all exterior w ndows.
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2.2.10

Interior Mscell aneous

M scel | aneous itenms shall be provided to match the colors |listed bel ow.

a.

Toilet Partitions and Urinal Screen
MLO1; Santana; 590

Pl astic Lami nate:

Sol di er Comm Bui | di ng
Countertop in Laundry A110 and Pass Thru Mail Room Al1ll
PL-1; WIsonart, Burnished Chestnut 4796-60

*NOTE; See Arch Drwg. A-Al104 for details

Bar r acks
Countertop in Kitchen
PL-1; W/l sonart, Burnished Chestnut 4796-60

Conpany Co- op
Countertop on toilet rooms
PL-1; WIsonart, Burnished Chestnut 4796-60

Si gnage Message Col or (excludi ng handi capped si ghage):
Si gnage Background Col or (excludi ng handi capped si gnage):

Lockers:
M201; Penco Bl ack

Cor ner Guards:
MB01l; CI'S Acrovyn, Cappuccino #479
MB02; Kenmark, C ear Arcylic

VWal | Switch Handl es and Standard Receptacl e Bodi es:
lvory

El ectrical Device Cover Pl ates and Panel s:
I vory

Casewor k:
Sol di er Comm Bui | di ng
CQ Count er
AM#1Count ert op; REPLACE Avanza, Ranzano Nuovo 1605
W TH SI LESTONE, COFFE BROWN 1302
Body; Chenetal, #924 Bronze Stainless Stee
Reveal ; Bl ack
Base; Johnsonite, Tigltlock, Black Pearl B101

*NOTE: SEE ARCH DRWG A- A104 DETAIL 11

Bar r acks;
Ki t chen
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Cabi net fronts;

Counter-top; PL-1 WI sonart

Bat h
Cabi net fronts;

Counter-top; WIlsonart/Glbralter,

Conpany Co- ops

Natural Stain

Nat ural Stain

Counter-top in Toilet Room

PL-1 W sonart Burni shed Chestnut 4796-60

2.2.11 ROOM COLOR AND FI NI SH SCHEDULE

SCLDI ER COMVUNI TY BUI LDI NG

AREA,

AREA,

AREA,

AREA,

AREA,

AREA,

AREA,

CQ AREA A101

BASE FLOOR A WALL

B201 F401 WL01
CORRI DOR A102

BASE FLOOR A WALL

B201 F401 W01
VEETI NG ROOM A103

BASE FLOOR A WALL

B101 F101 W02
MEN A104

BASE FLOOR A WALL

- F402 W01

WOMEN A105

BASE FLOOR A WALL

- F402 W01

JANI TOR A106

BASE FLOOR A WALL
- F301 W01
ELEC A107

BASE FLOOR A WALL

B102 CONC WL02
COW A108

BASE FLOOR A WALL

B102 F201 WL02

MUD AREA A109

BASE FLOOR A WALL
- F501 W01
LAUNDRY A110
BASE FLOOR A WALL
- FGo01 W02
W02

MAI L ROOM Al1l1l
BASE FLOOR A WALL

B WALL C WALL
WL01 W01

B WALL C WALL
W01 -

B WALL C WALL
W02 W02

B WALL C WALL
W01 W01

B WALL C WALL
W01 W01

B WALL C WALL
W01 W01

B WALL C WALL
WL02 WL02

B WALL C WALL
WL02 WL02

B WALL C WALL
W01 W01

B WALL C WALL

W02 W02

B WALL C WALL
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D WALL
WL01

D WALL
W01

D WALL
W02

D WALL
W01

D WALL
W01

D WALL
W01

D WALL
WL02

D WALL
WL02

D WALL

W01

D WALL

D WALL

Bur ni shed Chestnut 4796-60

Eart hstone, Fl agstone 9038- EA

CEl LI NG
Ci101

CEl LI NG
C101

CEl LI NG
Ci101

CEl LI NG
C201

CEl LI NG
C201

CEl LI NG
C201

CEl LI NG
C201
Exposed

CEl LI NG
C201

CEl LI NG
C101

CEl LI NG
Ci101

CEl LI NG
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B102 F201 WL02 WL02 WL02 WL02 C201

AREA, MECHANI CAL A112
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- CONC WL02 WL02 WL02 WL02 C201

AREA, LAUNDRY SERVI CE AREA
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- - WL02 WL02 WL02 WL02 C201

BARRACKS ALL FLOORS

AREA, L1 VI NGSLEEPI NG
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
B103 F701 WLO03 WLO03 WLO03 WLO03 C201

AREA, CLOSET
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
B103 F701 WLO3 WLO3 WL03 WL03 C201

AREA, SERVI NG AREA
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
B103 F701 WLO3 WLO3 WL03 WL03 C201
W03

AREA, BATH AREA
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- F403 W01 W01 W01 W01 C201

AREA, COwW
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- CONC WLO03 WLO03 WLO03 WLO03 C201

AREA, ELEC
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- CONC WL03 WL03 WL03 WLO3 C201

COVPANY COPERATI ONS BUI LDI NG

AREA,; VESTI BULE C0101; C0201; C0301; C0401; C0401; C0O501; C0601; CO701; CO801;
C0901; C1001

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B201 F401 - WL01 - WL02 Cl01

AREA, WAI TI NG C0102; C0202; C0302; C0402; C0402; C0502; C0602; CO702; CO802;
C0902; C1002
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
B201 F401 - WLO01 WLO01 WLO01 Ci101

AREA, ADM N C0101; C0203; C0303; C0403; C0403; C0503; C0603; CO703; C0803;
C0903; C1003
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
B101 F101 WLO01 WLO01 WLO01 WLO01 Ci101

AREA, TRAI' NI NG OFFI CE

C0104,; C0204; C0304; C0404; C0404, C0504; CO604; CO704, C0804; C0904; C1004
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

SECTI ON 09915 Page 9
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AREA,

B101 F101 WL01 WL01 WL01 WL01 Ci101

FI RST SERGEANT

C0105; C0205; C0305; C0405; C0405; C0505; CO605; CO705; C0805; C0905; C1005

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B101 F101 WL01 WL01 WL01 WL01 C101
AREA; EXEC. OFFI CER C0106; C0206; C0306; C0406; C0406; C0506; C0606; CO706; CO806;
C0906; C1006

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B101 F101 WL01 WL01 WL01 WL01 Cl01
AREA,; COMMANDER C0107; C0207; C0307; C0407; C0407; CO507; C0607; CO707; CO807
C0907; C1007

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B101 F101 WL01 WL01 WL01 WL01 Cl101
AREA; STORAGE (C0108; C0208; C0308; C0408; C0408; CO508; C0608; CO708; CO808;
C0908; C1008

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B101 F101 WL02 WL02 WL02 WL02 Cc201
AREA; PLATOON OPEN OFFI CE

C0109; C0209; C0309; CO409; C0409; C0509; CO609; CO709; CO809; C0909; C1009

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B101 F101 WL01 WL01 WL01 WL01 C101
AREA; PLATOON OFFI CE C0110; C0210; C0310; C0410; C0410; C0510; C0610; C0710; C0810;
C0901; C1001

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B101 F101 WL01 WL01 WL01 WL01 C101
AREA; PLATOON OFFI CE C0111; C0211; C0311; C0411; C0411; CO511; C0611; 0711; CO811;
C0911; C1011

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B101 F101 WL01 WL01 WL01 WL01 C101
AREA,; ELEC C0112; C0212; C0312; C0412; C0412; C0512; C0612; CO712; C0812;
C0912; C1012

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B102 F201 WL02 WL02 WL02 WL02 Cc201
AREA,; JANI TOR C0113; C0213; C0313; C0413; C0413; C0513; C0613; CO713; CO813;
C0913; C1013

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

- F301 WB01 WB01 WB01 WB01 Cc201
AREA; TLT/ SHO C0114; C0214; C0314; C0414; C0414; C0514; C0614; C0714; C0814;
C0914; C1014

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- F401 W01 W01 W01 W01 C201

*NOTE; SEE PARAGRAPH 2.2.6 for Shower Area Tile

AREA,

TLT/ SHO C0115; C0215; C0315; C0415; C0415; C0515; C0615; CO715; C0815;

C0915; C1015

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- F401 W01 W01 W01 W01 C201

SECTI ON 09915 Page 10
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*NOTE; SEE PARAGRAPH 2.2.6 for Shower Area Tile

AREA, MECH C0116; C0216; C0316; C0416; C0416; C0516; C0616; CO716; C0816;
C0916; C1016
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- CONC WLO02 WLO02 WLO02 WLO02 C201
EXPOSED

AREA, CORRI DOR (C0117; C0217; C0317, C0417; C0417; C0517; C0617, CO717; CO817,
C0917, C1017

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B201 F401 WL01 - WL01 WL01 Ci101

AREA,; CORRI DOR C0118; C0218; C0318; C0418; C0418; C0518; C0618; C0718; C0818;
C0918; C1018

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B201 F401 WL01 WL01 - WL01 Cl101

AREA,; STORAGE C0119; C0219; C0319; C0419; C0419; C0519; C0619; CO719; C0819;
C0919; C1019
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
B101 F102 WL02 WL02 WL02 WL02 Cc201

AREA, CONFERENCE €0120; C0220; C0320; C0420; C0420,; C0520; C0620; C0720; C0820
C0920; C1020

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

B101 F101 W202 W202 W2 02 W2 02 C201

AREA, STORAGE (C0122; C0222; C0322; C0422; C0422; C0522; C0622; C0722;, C0822;
C0922; C1022
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
B101 F101 WLO02 WLO02 WLO02 WLO02 C201

AREA, VESTI BULE C0123; C0223; C0323; C0423; C0423; C0523; C0623; C0723; C0823;
C0923; C1023
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- F401 W01 W01 W01 W01 C201

AREA, WOMENS C0124; C0224; C0324; C0424, C0424; C0524; C0624; C0724, C0824;
C0924, C1024
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- F401 W01 W01 W01 W01 C201

*NOTE; SEE PARAGRAPH 2.2.6 for Shower Area Tile

AREA, VESTI BULE C0125; C0225; C0325; C0425; C0425; C0525; C0625; C0725; C0825;
C0925; C1025
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- F401 W01 W01 W01 W01 C201

AREA, LOCKERS (C0126; C0226; C0326; C0426; C0426; C0526; C0626; C0726; C0826;
C0926; C1026
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- F401 W01 W01 W01 W01 C201

AREA,; MENS C0127; C0227; C0327; C0427; C0427; C0527; C0627; CO727; CO827;
C0927; C1027
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- F401 W01 W01 W01 W01 Cc201

SECTI ON 09915 Page 11
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*NOTE; SEE PARAGRAPH 2.2.6 for Shower Area Tile

AREA, COW C0128; C0228; C0328; C0428; C0428; C0528; C0628; CO728; C0828;

C0928; C1028
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- CONC WLO02 WLO02 WLO02 WLO02 C201
AREA, COMMO STORACGE (C0129; C0229; C0329,; C0429; C0429; C0529; C0629; C0729; CO829;
C0929; C1029
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- CONC W RE WL02 WL02 W RE C201
PARTI TI ON PARTI TI ON EXPOSED
AREA, NBC STORACGE (C0130; C0230; C0330; C0430; C0430; C0530; C06030; CO730; CO830;
C0930; C1030
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- CONC WLO02 WLO02 W RE W RE C201

PARTI TI ON PARTI TI ON EXPOSED

AREA, TA-50 GEAR (C0131; C0231; C0331,; C0431; C0431; C0531; C0631; CO731; CO831,;
C0931,; C1031
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- CONC WL02 WL02 WL02 W RE C201
PARTI TI ON EXPOSED

AREA, EQUI P MAI NT. (C0132; C0232; C0332; C0432; C0432; C0532; C0632; CO732; C0832
C0932; C1032
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

- CONC WL02 WL02 WL02 WL02 C201
W RE W RE EXPOSED
PARTI TI ON PARTI TI ON

AREA, GENERAL STORACGE
C0133; C0233; C0333; C0433; C0433; C0533; C0633; C0733; C0833; C0933; C1033
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG

- CONC W RE W RE WLO02 WLO02 C201
PARTI TI ON PARTI Tl ON EXPOSED
AREA, ARMS VAULT C0134; C0234,; C0334; C0434; C0434,; C0534; C0634; CO734; C0834,
C0934, C1034
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- CONC WLO02 WLO02 WLO02 WLO02 CONCRETE
SLAB
AREA, UNI T STORAGE (C0135; C0235; C03355; C0435; C04355; C0535; C0635; CO735; CO835;
C0935; C1035
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
- CONC WL02 W RE WL02 WL02 C201
PARTI TI ON EXPOSED
0

PART 3  EXECUTION (Not Appl i cabl e)

-- End of Section --
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SECTI ON 13815
AUTOVATED METER READI NG SYSTEM
09/ 2002
Anmendment No. 0001

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

designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI B109. 2 (1992) Di aphragm Type Gas Di spl acenent
Met er s(500 Cubic Feet per Hour Capacity
and Over)

ANSI Cl12.4 (1984; R 1996) Mechani cal Demand Regi sters

ANSI C12.10 (1987) El ectromechani cal Watthour Meters

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASMVE)

ASME B31.8 (1995) Gas Transmi ssion and Distribution
Pi pi ng Systemns

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWM

AWM ANSI / AWM C700 (1995) Col d-Water Meters - Displacenent
Type, Bronze Miin Case

AWM ANSI / AWM C701 (1988) Col d-Water Meters - Turbine Type,
for Custoner Service

AWM ANSI / AWM C702 (1992) Col d-Water Meters - Conpound Type

AWM ANSI / AWM C703 (1996) Col d-Water Meters - Fire Service
Type

AWM ANSI / AWM C704 (1992) Propeller-Type Meters Waterworks
Appl i cations

AWM ANSI / AWM C706 (1996) Direct-Reading, Renote-Registration
Systens for Col d-Water Meters

AWM ANSI / AWM C707 (1982; R 1992) Encoder - Type
Renot e- Regi strati on Systens for Col d-VWater
Meters

1.2 SUBM TTALS
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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
subnmitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Meter Interface Unit (MU);

Water Meters;

Gas Meters;

El ectric Metering, KwH and Demand;

The manufacturer's recommendati ons for each material or procedure
to be utilized.

SD- 08 Manufacturer's Instructions
Manuf acturer's Reconmendati ons;

The manufacturer's installation recommendati ons for each materi al
or procedure to be utilized.

PART 2 PRODUCTS
2.1 GENERAL

Meter reading at Fort Hood is perforned via tel ephone lines to a central
conputer. Specified neters and electronic interface units provi ded under
this Contract shall be conpatible with the existing Teldata Inc. system
The drawi ngs shall depict the location of each meter. Contractor shall
supply all necessary |abor and materials to provide a fully functional
system Itemsubnitted shall have been a standard manufactured product for
at | east one year.

2.2 METER | NTERFACE UNIT (M U)
2.2.1 Cener al

A dial in-bound type Meter Interface Unit (MU) shall be installed where
shown or directed, to record pul ses or encoded signals fromeach electric,
gas, and water neter. The MU shall be factory nounted in a NEMA type 1 or
NEMA type 3R for indoor or outdoor installation, respectively. The MU
shall be a Teldata Inc., Mdel [AM#0001 TDS-4M wi th appropriate nunber of
PB-01 boards. \Were Iength of conductor fromthe nmeter to MU exceeds 152
neters, additional MU s shall be provided as necessary.

2.2.2 M U Connecti ons
The data cable shall be routed fromthe each neter to the MU through
appropriate sized conduit. Approximtely 305 nmto 610 nm of cable shall
be provided at both ends for final connection. The final connection is in
accordance with PART 3 Paragraph TESTI NG

2.2.3 Meter Retrofit Kits

Pointer type electric and gas nmeters may be retrofitted with a R oTronics
retrofit kit capable of providing the required pul se output to the Meter

SECTI ON 13815 Page 2
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Interface Unit. Retrofit kit shall generate 10 pul ses per revol ution of
the associated pointer (Nornally the |east significant dial). Gas neters
of sizes 750 class and larger will require an MZ816 i ndex cover.

NOTE: Possi ble source of retrofit kit is: R otronics Corps, 6841 Yosemte,
Unit 100, Englewsod CO 80112, (303) 773-2600. This source is not intended
to preclude the use of other conpatible retrofit kit nanufacturers and
suppliers.

2.3 WATER METERS

Meters 50 nm (2 inches) and smaller shall be positive displacenent type
conforming to AWM ANSI/ AWM C700. Meters 65 nm (2-1/2 inches) and | arger
shal |l be turbine type conformng to AWM ANSI/ AWM C701. One nmanufacturer
shal | supply meters of each of the various types furnished and install ed.
Regi sters shall be an encoder type renpte regi ster designed in accordance
wi th AWM ANSI/ AWM C707. The communications register shall be enclosed in
a waterproof glass lens with potted termi nals designed. Meters shal

i nclude a 1220 nm (4-foot) 3-conductor, 22 AWG (m ni nun) shi el ded out put
cable. Registers shall be conpatible with the Meter Interface Unit (MU).

2.3.1 Di spl acenent Type

Di spl acenent type neters shall conformto AWM ANSI/ AWM C700. Registers
shal |l be straight-reading and shall read in U S. gallons. Meters in sizes
13 mmto 25 mm (1/2 through 1 inch) shall be frost-protection design
Connections shall be suitable to the type of pipe and conditions
encount er ed.

2.3.2 Tur bi ne Type

Turbine type nmeters shall conformto AWM ANSI/ AWM C701 C ass Il and shall
be furnished with strainers. The main casing shall be bronze with
stainless steel external fasteners. Registers shall be straight-reading
type, shall be permanently sealed and shall read in U S. gallons.
Connections shall be suitable to the type of pipe and conditions
encountered. Meters shall conply with the accuracy and capacity

requi renents of AWM ANSI/ AWM C701.

2.4 GAS METERS

Meter shall conformto ANSI B109.2. Meter shall be pipe or pedestal
nount ed and be provided with a strainer immediately upstream Meters shal
be provided with over-pressure protection as specified in ASVE B3l. 8.
Meters shall be suitable for accurately measuring and handling gas at
pressures, tenperatures, and flow rates indicated. Meters shall have an
encoded regi ster, when available for selected neter type. Encoded

regi sters shall include an el ectronics comuni cati on package to deliver a
conpati bl e encoded signal via a 3-conductor, 22-AWS AMRS output cable to
the Meter Interface Unit. The communication register shall be enclosed in
a waterproof glass lens with potted termnals. Oherw se, a pulse switch
initiator capable of operating up to speeds of 500 pul ses per mnute with
no fal se pul ses shall be used and shall require no field adjustnents.

Meter registers shall be the clock pointer type. Initiators shall provide
t he maxi mum nunber of pul ses up to 500 per ninute that is obtainable from
the manufacturer. It shall provide not |ess than one pul se per 2.8 cubic

meters (100 cubic feet) of gas. When required, a non-pul se type neter may
be used when retrofitted with a neter retrofit kit as described in PART 2
Par agraph "Meter Retrofit Kits."
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2.5 ELECTRI C METERI NG, KwH AND DEMAND

Electric meters shall be as specified in Section 16415A ELECTRI CAL WORK
| NTERI OR or Section 16375A ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND.

2.6 WRE AND CABLE

Wring methods shall conformto SECTI ON 16415A ELECTRI CAL WORK, | NTERI OR
Wring installed underground shall be in accordance with wiring methods
speci fied by SECTI ON 16375A ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND.

2.6.1 Meter Interface Unit to Meter Register Wring

Wring shall be No. 22 AWG m nimum solid copper with 600-volt insulation
twi sted and shield, 3-wire to match MU hardware. The col or code shall be
red, green and black. Miltiple conductor wiring shall have an outer jacket
of PVC. Connections of |leads fromregisters shall be nade in waterproof
type term nal boxes, when installed bel ow grade. Connections nade above
grade and exterior to the building shall be weatherproof type.

2.6.2 Meter Interface Unit to Tel ephone Bl ock

Wring shall be No. 22 AWG mi ninum solid copper with 600-volt insulation
twisted and shield, 2-wire to match MU hardware. The col or code shall be
red and black or red and green. The phone cable shall be routed fromthe
MU to the nearest tel ephone term nal block. Where possible, a dedicated
phone |ine shall be designated. Connections of |eads fromregisters shal
be made in waterproof type term nal boxes, when installed bel ow grade.
Connecti ons nade above grade and exterior to the building shall be
weat her proof type.

PART 3 EXECUTI ON
3.1 METER | NTERFACE UNI T

Meter Interface Units shall be |ocated where indicated with nounting and
connections made i n accordance with manufacturer reconmmendati ons.

3.2 WATER METERS
3.2.1 Locati on of Meters

Meters shall be installed at the |ocations shown on the drawi ngs. Meters
shall be installed in accordance with manufacturer's recomendati on or as
shown on plans. Permanent water meters of sizes 65 mm (2-1/2-inch) and

| arger shall be installed with provisions for isolation and renoval for
cal i brati on and mai nt enance.

3.3 GAS METERS
3.3.1 Connections To Existing Lines

Connecti ons between new work and existing gas |ines, where required, shal
be made in accordance with ASME B31.8, using proper fittings to suit the
actual conditions. Wen connections are nade by tapping into a gas main,
the connecting fittings shall be the same size as the pipe being connected.
Gas neters and associ ated hardware shall be installed in accordance to
manuf acturer's recommendati ons or as shown on draw ngs.
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3.4 ELECTRI CAL METERS

Wring methods shall conformto Section 16415A ELECTRI CAL WORK, | NTERI OR
Wring installed underground shall be in accordance with wiring methods
specified by Section 16375A ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

3.5 TESTI NG

The Contractor shall insure that all wiring is continuous and properly

| abel ed fromneter to MU prior to making any final connections. Upon
conpletion of continuity testing and |abeling, the Contractor shall provide
a 5 days notice to the Contracting Oficer representative to coordi nate
with Fort Hood personnel, who will verify readi ngs and registers, nake
final wiring connections and programthe MU(s). Fort Hood personnel and
the Contractor shall verify meter readings sent to the central conputer to
insure the systemis responding and data sent is consistent with the nmeter
registers.

-- End of Section --
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SECTI ON 16311A
MAI N ELECTRI C SW TCHI NG STATI ON AND SUBSTATI ON
05/ 01
Anmendnent No. 0001

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

designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANSI Cl12.1 (1995) Code for Electricity Metering

ANSI Cl12.4 (1984; R 1996) Mechanical Demand Regi sters
ANSI C12.10 (1997) El ectromechani cal Watthour Meters
ANSI Cl12.11 (1987; R 1993) Instrument Transforners for

Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV through 69 kV NSV)

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

ANSI C29. 2 (1992) Insulators - Wt-Process Porcel ain
and Toughened d ass - Suspension Type

ANSI C29.9 (1983; R 1996) Wet-Process Porcel ain
I nsul ators - Apparatus, Post-Type

ANSI C37.06 (1997) AC High-Voltage Circuit Breakers
Rated on a Symmetrical Current Basis -
Preferred Ratings and Rel ated Required
Capabilities for Sw tchgear

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

ANSI C37. 32 (1996) Hi gh-Voltage Air Switches, Bus
Supports, and Switch Accessories -
Schedul es of Preferred Ratings,
Manuf act uri ng Specifications, and
Application CGuide

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

ANSI C37.121 (1989; R 1995) Switchgear, Unit
Subst ati ons Requi r emrent
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ANSI C39.1

ANSI C57.12.10

ANSI C57.12. 20

ANS| C93. 3

ANSI C135. 30

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM D

(1981; R 1992) Requirenents for Electrical
Anal og I ndicating Instrunents

(1988) Safety Requirenents for
Transformers 230 kV and Bel ow 833/ 958

Thr ough 8333/10417 kVA, Single-Phase, and
750/ 862 Through 60 000/ 80 000/100 000 KkVA,
Thr ee- Phase Wt hout Load Tap Chargi ng; and
3750/ 4687 Thr ough 60 000/80 000/100 000
kVA Wth Load Tap Chargi ng

(1997) Overhead Type Distribution
Transformers, 500 KVA and Snaller: High
Vol tage 34 500 Volts and Bel ow. Low

Vol tage, 7970/ 13 800 Y Volts and Bel ow

(1995) Requirenments for Power-Line Carrier
Li ne Traps

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

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

36/ A 36M
123/ A 123M
153/ A 153M
572/ A 572M
575

576

633/ A 633M
8

117

188

231/ B 231M
317

923

(2000) Carbon Structural Steel

(2000) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(2000) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(2000) High-Strength Low All oy
Col unbi um Vanadi um Structural Steel

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

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

(2000) Nornalized Hi gh-Strength Low Al |l oy
Structural Steel Plates

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

(1997) Operating Salt Spray (Fog) Apparatus
(1996) Seanl ess Copper Bus Pipe and Tube

(1999) Concentric-Lay-Stranded Al uni num
1350 Conductors

(2000) Al umi num Al | oy Extruded Bar, Rod,
Tube, Pipe, and Structural Profiles for
El ectrical Purposes (Bus Conductor)

(1997) Sampling Electrical Insulating
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ASTM D 1654

ASTM D 2472

ASTM D 4059

ASME B31. 3

ASME BPVC SEC | X

AWS D1.1

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

c2

C37.

C37.

C37.

C37.

C37.

C37.

C37.

C37.

04

081

09

13

20.

23

I NSTI TUTE OF ELECTRI CAL

2

Li qui ds

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

(2000) Sul fur Hexafl uoride
(1996) Anal ysis of Polychlorinated

Bi phenyl s in Insulating Liquids by Gas
Chr omat ogr aphy

ASME | NTERNATI ONAL ( ASME)

(1999) Process Piping

(1998) Boiler and Pressure Vessel Code;
Section | X, Wl ding and Brazing
Qualifications

AVERI CAN VEELDI NG SOCI ETY ( AWS)

(2000) Structural Welding Code - Steel
AND ELECTRONI CS ENGQ NEERS (| EEE)
(2002) National Electrical Safety Code

(1994) | EEE Standard Definition,

Speci fication, and Anal ysis of Systens
Used for Supervisory Control, Data
Acqui sition, and Autonmatic Control

(1996) Electrical Power System Device
Function Numbers and Contact Desi gnations

(1999; C37.04g; C37.04i) Rating Structure
for AC H gh-Voltage Crcuit Breakers Rated
on a Synmetrical Current Basis

(1981; C37.081la; R 1988) Cuide for
Synthetic Fault Testing of AC H gh-Voltage
Circuit Breakers Rated on a Symmetri cal
Current Basis

(1999) Test Procedure for AC Hi gh-Voltage
Circuit Breakers Rated on a Synmetri cal
Current Basis

(1990; R 1995) Low Vol tage AC Power
Circuit Breakers Used in Encl osures

(1993; C37.20.2b) Metal-d ad and
St ation- Type Cubicl e Switchgear

(1987; R 1991) Guide for Metal-Encl osed
Bus and Cal cul ati ng Losses in
| sol at ed- Phase Bus
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| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

C37.

C37.

C37.

C37.

C37.

C37.

C57.

C57.

C57.

C57.

C57.

C57.

C57.

C57.

C57.

C57.

Co62.

30

34

41

90

90.

98

12.

12.

12.

12.

13

15

19.

19.

93

98

1

00

01

80

90

00

01

(1997) Requi renents for Hi gh-Voltage Air
Swi t ches

(1994) Test Code for High-Voltage Air
Swi t ches

(1994; C37.41c) Design Tests for

Hi gh- Vol t age Fuses, Distribution Encl osed
Single-Pole Air Switches, Fuse

Di sconnecting Switches, and Accessories

(1989; R 1994) Rel ays and Rel ay Systens
Associated with El ectric Power Apparatus

(1989; R 1994) | EEE Standard Surge
Wthstand Capability (SW) Tests for
Protecti ve Rel ays and Rel ay Systens

(1987; R 1991) Seismic Testing of Relays

(1993) Standard General Requirenents for
Li qui d- I mrersed Distribution, Power, and
Regul ati ng Transfornmers

(1998) Standard General Requirenents for
Dry-Type Distribution and Power
Transformers | ncluding Solid-Cast and/or
Resi n- Encapsul at ed W ndi ngs

(1996) Term nol ogy for Power and
Distribution Transforners

(1999) Test Code for Liquid-Inmersed

Di stribution, Power, and Regul ating
Transformers and Guide for Short-Circuit
Testing of Distribution and Power
Transformers

(1993) Instrunment Transforners

(1986; R 1992) Requirenents, Term nol ogy,
and Test Code for Step-Voltage and
I nducti on- Vol t age Regul ators

(1991; R 1997) |EEE Standard General
Requi renents and Test Procedures for
Qut door Power Apparat us Bushi ngs

(1991; R 1997) Standard Performance
Characteristics and Di nensions for Qutdoor
Appar at us Bushi ngs

(1995) Cuide for Installation of Liquid
| mrersed Power Transforners

(1993) Quide for Transformer |npul se Tests

(1989; R 1994) Surge Arresters for AC
Power Circuits
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| EEE C62. 2

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

[ AM£0001 | EEE Std 691

C62.

Std

Std

Std

Std

Std

Std

Std

Std

Std

Std

11

18

32

80

81

100

242

399

484

485

525

| SA S18.1

NEVA 250

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

(1999) | EEE Standard Metal - Oxi de Surge
Arresters for AC Power Circuits

(2002) | EEE Standard for Shunt Power
Capacitors

(1972; R 1991) Requirenents, Term nol ogy,
and Test Procedure for Neutral G ounding
Devi ces

(1997) IEEE CGuide for Safety in AC
Subst ati on G oundi ng

(1983) CGuide for Measuring Earth
Resistivity, G ound |Inpedance, and Earth
Surface Potentials of a Ground System
(Part 1)

(1997) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

(1986; R 1991) Recommended Practice for
Protecti on and Coordi nati on of Industrial
and Commerci al Power Systens

(1997) Reconmended Practice for Industrial
and Comerci al Power Systens Anal ysis

(1996) Recomrended Practice for
Installati on Design and Installation of
Vented Lead-Acid Batteries for Stationary
Appl i cations

(1997) Recommended Practice for Sizing
Large Lead Storage Batteries for
Cenerating Stations and Substations

(1992) | EEE Cuide for the Design and
Installati on of Cable Systens in
Subst ati ons

(2001) | EEE Cuide for Transmi ssion
Structure Foundation Design]

| NSTRUVENT SOCI ETY OF AMERI CA (| SA)

(1979; R 1992) Annunci ator Sequences and
Speci fications

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

(1997) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mum
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NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEMVA LA 1 (1992) Surge Arresters

NEVA PB 1 (1995) Panel boards

NEMA SG 2 (1993) Hi gh Vol tage Fuses

NEMA SG 3 (1995) Power Switchi ng Equi pnent

NEMA SG 5 (1995) Power Switchgear Assenblies

NEMA SG 6 (1995) Power Switchi ng Equi pnent

NEVA WD 1 (1999) Ceneral Requirements for Wring
Devi ces

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

UL 6 (1997) Rigid Metal Conduit

UL 50 (1995; Rev thru Nov 1999) Encl osures for
El ectrical Equi prent

UL 67 (1993; Rev thru Qct 1999) Panel boards

UL 467 (1993; Rev thru Apr 1999) G oundi ng and

Bondi ng Equi pnent

UL 486B (1997; Rev Jun 1997) Wre Connectors for
Use wi th Al um num Conduct ors

UL 489 (1996; Rev thru Dec 1998) Ml ded- Case
Circuit Breakers, Ml ded-Case Swi tches,
and Circuit-Breaker Enclosures

UL 1236 (1994; Rev thru Mar 1999) Battery Chargers
for Charging Engine-Starter Batteries

1.2  CGENERAL 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 System Descri ption
The system shall be configured as specified, and shall include structures,
i ncom ng and outgoing lines, transformers, regulators, fuses, circuit
breakers, switches, sw tchgear, and appurtenances to provide a fully

functional system

1.2.3 I ncom ng and Qutgoing Circuit Conpliance
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Aerial line circuits shall conply with the requirenents of Section 16370
ELECTRI CAL TRANSM SSI ON AND DI STRI BUTI ON SYSTEM AERI AL.

1.3 SUBM TTALS

CGovernnment 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 reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Ceneral Installation Requirenents; G ED
Detail Drawi ngs; G ED

Detail drawi ngs consisting of equi pment draw ngs, illustrations,
schedul es, instructions, diagrans, and other information necessary
to define the installation shall be submitted. Detail draw ngs
shall show the ratings of itens and systens and how t he 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 itemor systemshall be coordinated and
submitted as a unit. Data and draw ngs shall be coordi nated and
included in a single subm ssion. Miltiple subm ssions for the
sanme equi pnment or system are not acceptabl e except where prior
approval has been obtained fromthe Contracting Officer. |In such
cases, a list of data to be submtted |ater shall be included wth
the first subm ssion. Detail draw ngs shall show physi cal
arrangenent, construction details, connections, finishes,
materials used in fabrication, provisions for conduit or busway
entrance, access requirenments for installation and nai ntenance,
physi cal size, electrical characteristics, foundati on and support
details, and equi pment weight. Draw ngs shall be drawn to scale
and/ or di nensioned. Optional itens shall be clearly identified as
i ncl uded or excluded. Detail draw ngs shall as a mininumincl ude:

a. Incoming line and station bus structures and integral
equi prent .

b. Transfornmers.
c. Switching and Protective Equi pnent.

d. Battery systemincluding calculations for the battery and
char ger.

e. Station single line electrical diagrans including primary,
netering, sensing and relaying, control wiring, and control | ogic.

[ An##0001 f. Relay and Control Panels including detailed parts
list.]

Structural drawi ngs shall be prepared to show the structural or
physi cal features of major itens of station equipnment and
conponents of equi prrent or equi prent assenblies and structures,
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i ncludi ng foundations or other types of supports for equi pnent and
conductors. Those drawi ngs shall include accurately scal ed or

di mensi oned outline and arrangenent or |ayout drawi ngs to show the
physi cal size of station equiprment and conponent parts of the

equi prent and the relative arrangenment of conponents and any

physi cal connection of related conponents. Wights of equi pment
and conponents of equi pment assenblies shall be provi ded 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 mnust
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 of station equi pnent
during installation, and shall include any recommendati ons nade by
t he manufacturer of the equipment.

El ectrical draw ngs shall include single-line and three-line
di agranms of the station and station equi pnent, schematics or
el ementary diagrans of each electrical system internal wring and
external connection diagrans of each electrical device when
publ i shed by the manufacturer; wring diagrans of cabinets,
panel s, units, or other separate nountings; interconnection
di agrams that show the wiring between separate components of
assenblies; external connection diagrans that show the termination
of wiring routed between separate items of station equipnent;
internal wiring diagrams of equipnent showing wiring as actually
provided for this project. External wring 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
therefore, shall be submitted with the detail draw ngs. Approved
departures shall be nade at no additional cost to the Government.

As-Built Drawings; G RE

The as-built drawi ngs shall be a record of the construction as
installed. The drawi ngs shall include all the information shown
on the contract drawi ngs as well as all deviations, nodifications,
and changes fromthe contract draw ngs, however mnor. The
as-built drawi ngs shall be kept at the job site and updated daily.

The as-built drawi ngs shall be a full sized set of prints narked
to reflect all deviations, nodifications, and changes. The
as-built drawi ngs shall be conplete and show the | ocation, size,
di rensi ons, part identification, and other information
Addi ti onal sheets may be added. The as-built draw ngs shall be
jointly inspected for accuracy and conpl et eness by the
Contractor's quality control representative and by the Contracting
Oficer prior to the subm ssion of each nonthly pay estinate.
Upon conpl etion of the work, the Contractor shall submit three
full sized sets of the marked prints to the Contracting Oficer
for approval. |If upon review, the as-built drawi ngs 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 fromthe time the drawi ngs are
returned to the Contractor
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[ AMH0001 Support Structure Installation; G ED

Detail and erection draw ngs, before proceeding with any
fabrication. The draw ngs shall be conplete with details of
steel, pipe, and concrete work and with details of the assenbling
of items required for the conplete installation. Standard wel di ng
synbol s as recommended by the American Wl ding Society shall be
used. Details of welded joints referenced on the draw ngs shal

be i ncluded. ]

SD- 03 Product Data
Support Structures; G ED

Manuf acturer's design analysis and cal cul ations for structures,
foundati ons, anchor bolts, and supports differing fromthose
indicated in the contract drawi ngs, and for prefabricated
structures. Calculations shall be nade by a registered
prof essi onal engi neer with denonstrated experience in substation
structural design in the last three years. The nanufacturer shal
provide a list of projects conmplete with points of contact,
addresses and tel ephone nunbers. [ AMK0O001 Conputati ons shal
i ncl ude desi gn paraneters, assunptions, and reference materi al
such as tables, charts, and other enpirical data. Design text
references shall be stated for fornulas. Material specification
data shall be conputed form avail able standard data. All plans
and conmputations shall bear the seal of a Regi stered Professiona

Engi neer. |

Battery, G ED

Calculations for the battery and associ ated charger indicating
the basis used in defining | oads, selecting cell types, and
determ ning the battery anpere-hour capacity and physical size.
Cal cul ations shall be provided to determ ne capacity for the
battery charger and be simlar to those shown in the Appendix to
| EEE Std 485, including explanatory data. Calculations for the
battery-charger shall denpnstrate that the output voltage and
current provided are adequate to conply with the precedi ng
requi renents.

Nanepl ates; | ],

Submit data conposed of catalog cuts, brochures, circul ars,
specifications, product data, and printed information in
sufficient detail and scope to verify conpliance with the
requi renents of the contract docunents.

Mat eri al and Equi pnent;

A conmplete item zed listing of equipnment and material s proposed
for incorporation into the work shall be submitted. Each entry
shal | include an item nunber, the quantity of items proposed, and
the name of the manufacturer of each such item

General Installation Requirenents; | 1, [ ]

As a mininmum the Contractor shall submt installation
procedures for station buses and insul ators, station structures,
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transformers, swtchgear, battery system voltage regul ators and
groundi ng resistors.

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

Onsite Tests; G | ]

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

SD- 06 Test Reports
Factory Tests; G ED
copies of the information described belowin 215.9 x 279.4 nm (8
1/2 x 11 inch) binders having a mnimumof 5 rings from which
material may readily be renoved and replaced, including a separate
section for each test. Sections shall be separated by heavy
plastic dividers with tabs.

a. Alist of all equipnment used, with calibration
certifications.

b. A copy of all neasurenents 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 all adjustnents made.
Field Testing; G RE

A detail ed description of the Contractor's proposed procedures
for on-site tests submitted 30 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 conplete field test
procedures including tests to be perforned, test equi pnent
required, and tolerance linmts.
Field Test Reports; G RE

Si x copies of the information described belowin 215.9 x 279.4
mm (8 1/2 x 11 inch) binders having a mnimmof 5 rings from
which material may readily be renpved and replaced, including a
separate section for each test. Sections shall be separated by

heavy plastic dividers with tabs.

a. Alist of all equipnment used, with calibration
certifications.

b. A copy of all neasurenments taken
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c. The dates of testing.

d. The equi prent and val ues verifi ed.

e. The condition specified for the test.

f. The test results, signed and dated.

g. A description of all adjustnments made.

h. Final position of controls, and device settings.
SD-07 Certificates

Material and Equi pnent; G RE

VWere materials or equi pnent are specified to conformto the
standards of the Underwriters Laboratories, Inc., (UL) or to be
constructed or tested, or both, in accordance with the standards
of the Anmerican 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 items provided under this section of the
specifications conformto such requirenents. The |abel of, or
listing by, UL will be acceptable evidence that the itens conform
thereto. Either a certification or a published catal og
specification data statenent, to the effect that the itemis in
accordance with the referenced ANSI or | EEE standard, will be
accept abl e evidence that the itemconforns thereto. 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
accept abl e evidence that the itemconforms thereto. In lieu of
such certification or published data, the Contractor may submt a
certificate froma recogni zed testing agency equi pped and
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 requirenments of the
speci fications.

SD-10 Operation and Mai ntenance Data
Operation and Mai ntenance Manuals; G RE

Si x copies of operation and mai ntenance manual s, w thin cal endar
days followi ng the conpletion of tests and including assenbly,
installation, operation and nai ntenance instructions, spare parts
data which provides supplier name, current cost, catal og order
nunber, and a reconmended |ist of spare parts to be stocked.
Manual s shall al so include data outlining detailed procedures for
system startup and operation, and a troubl eshooting gui de which
|ists possible operational problens and corrective action to be
taken. A brief description of all equipnent, basic operating
features, and routine naintenance requirenments shall al so be
i ncl uded. Docunents shall be bound in a binder marked or
identified on the spine and front cover. A table of contents page
shal | be included and nmarked with pertinent contract information
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and contents of the nanual. Tabs shall be provided to separate
di fferent types of documents, such as catal og ordering
i nformati on, 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.

Three additional copies of the instructions manual wthin 30
days follow ng the approval of the manual s.

1.4 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. GO filled
transformers and switches shall be stored in accordance with the

manuf acturer's requirenments.

1.5 EXTRA MATERI ALS

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

PART 2 PRODUCTS

Products shall conformto the follow ng requirenents. Itens of the sane
classification shall be identical including equi pnent, assenblies, parts,
and conmponents. Products for aerial construction shall conformto | EEE C2
for medium | oading districts, Gade B construction.

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 items that have been in satisfactory use for at |least 2 years
prior to bid opening.

2.2 NAMVEPLATES
2.2.1 CGener a

Each maj 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 netal. As a mininum naneplates shall be provided for
transformers, regulators, circuit breakers, capacitors, neters, swtches,
swi t chgear, and groundi ng resistors.

2.2.2 Liquid-Filled Transformer Nanepl ates
Power transforners shall be provided with Naneplate C information in
accordance with | EEE C57.12.00. Nanepl ates shall indicate the nunber of

gal l ons and conposition of liquid-dielectric, and shall be permanently
marked with a statement that the transforner dielectric to be supplied is
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non- pol ychl ori nated bi phenyl. If transformer nameplate is not so narked,
the Contractor shall furnish manufacturer's certification for each
transformer that the dielectric is non-PCB classified, with | ess than 50
ppm PCB content in accordance with paragraph M SCELLANEOUS Li qui d
Dielectrics. Certifications shall be related to serial nunbers on
transformer naneplates. Transforner dielectric exceeding the 50 ppm PCB
content or transfornmers without certification will be considered as PCB

i nsulated and will not be accepted.

2.3 CORROSI ON PROTECTI ON
2.3.1 Al um num Material s

Al umi num shall not be used in contact with earth or concrete. Were
al um num conductors are connected to dissimlar netal, fittings conform ng
to UL 486B shall be used.

2.3.2 Ferrous Metal Materials
2.3.2.1 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

2.3.2.2 Equi pnent

Equi prent and conponent itens, including but not limted to transforner
stations and ferrous metal |um naires 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 nm (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 nmill galvanized sheet steel shall be coated with
a zinc rich paint conforming to the manufacturer's standard.

2.3.3 Fi ni shi ng

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

2.4 STATI ON ARRANGEMENT

The main electric supply substation shall be of the substation transforner
type with an open-type bus-and-swi tch arrangenent .The 138kV swi tching
station shall be of the open-type bus-and-sw tch arrangenent.

2.4.1 Support Structures

[ AMK0001 Medi um vol tage support structures and foundati ons shall be as
shown on the drawi ngs. Structures not specifically sized and detail ed on
the draw ngs shall be designed by the Contractor and approved by the
Contracting Oficer to support incomng line conductors, swtches,
instrument transformers, air termnals and aerial buses. Genera
configurations are indicated. Exact dinensions and arrangenents nmay be
vari ed, dependent upon site limtations, to pernmit use of a nmanufacturer's
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standard equi pnent and structures. Structures shall be designed to

wi t hstand the | oads specified in |EEE C2 for nedium |l oadi ng zone for G ade
B requirenents nultiplied by the appropriate overl oad capacity factors.

Cal cul ati ons shall be submitted in accordance with the detail draw ngs
portion of paragraph SUBM TTALS. Steel structural itens shall conformto
Section 05120 STRUCTURAL STEEL. Structures shall utilize round or
rectangul ar tubul ar steel construction or equivalent H I-beam support

el ements. Structural steel and m scellaneous itens shall conply with ASTM
A 36/ A 36M ASTM A 572/ A 572M ASTM A 575, ASTM A 576or ASTM A 633/ A 633M
or equival ent al um num]

2.4.1.1 Pre-fabricated Structure Design

Incom ng Structures shall be designed for a nmaxi mumtension of 46.5 kN (
10, 450 pounds) per conductor. High voltage bus and equi prent support
structures shall be designed for the equipnent indicated. Overhead ground
or static wires shall be counted as conductors in determ ning strength
requi renents. Detail drawi ngs shall show markings of units for placenent,
| ocation and sizes of attachnents, and conplete data on fabrications.

2.4.1.2 Structure Finish

Al um num structures shall have a uniformsatin finish and shall not be
pai nted. Steel structures shall be hot-dip galvani zed in accordance with
ASTM A 123/ A 123M after drilling is conpleted and shall not be painted.

2.4.1.3 Structure Foundation Design

Structure foundation design shall be as indicated. Structure foundations
not specifically sized and detailed on the drawi ngs shall be desi gned by
the Contractor and approved by the Contracting Oficer. GCenera
configurations are indicated. Exact dinensions and arrangenents nmay be
vari ed, dependent upon site limtations, to permt use of a nanufacturer's
standard equi pnent and structures. If the manufacturer's standard
structures differ in dinmensions fromthose shown, foundation design shal
be nodified to suit the structures provided, at no additional cost to the
CGovernment. The design and fabrication of the foundations for the
structures shall be in accordance with the applicable requirenents of | EEE
C2, I EEE Std 691, ACI 318, ASCE 52/72, except as nodified herein
Foundati ons shall be constructed of reinforced concrete in confornance with
the applicable requirenents of Section 03300 CAST-I N PLACE STRUCTURAL
CONCRETE, except as shown or specified herein. Factor of safety shall be
as required in the design standards and as approved by the Contracting
Oficer. Mxinmumearth-bearing pressure shall be calculated at 96 kPa for
spread footings or 383 kPa for piers. Design calculations for the
foundati ons shall be approved before installation of the foundations are
permtted. Calculations shall be submtted in accordance with the design
data portion of paragraph entitled "SUBM TTALS. "]

2.4.2 Conductors

Conduct ors and busses shall be of the type and sizes as indicated, and
shall conmply with I EEE Std 525. Span | engths shall be based on a limting
deflection of 1/150 for spans having two supports and 1/200 for spans
havi ng three supports, under maxi mumw nd, ice, and short-circuit | oadings,
i ncluding suitabl e all owances for any taps. Were required, |larger or
stronger bus shall be installed to maintain specified deflections for the

i ndi cated span |l engths. O her bus shapes for electrical conductors may be
used if detail drawing subnittals indicate equival ent anmpacity and
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strength. Short connections, consisting of bare stranded conductors of
equi val ent bus anpacity, nay be used between incom ng |ine conductors and
buses or between buses and equi prent. Copper flexible braid or alum num
strap expansi on couplers, as required to match the bus material, shall be
installed in bus runs where required to allow for expansion and
contraction, and at all connections to transfornmer bushings.

2.4.2.1 Suspension | nsul ators

Suspension insulators shall be provided for dead-end i ncom ng and out goi ng
i ne conductors. Suspension insulator strings and string supports shal
provi de a nechani cal strength exceeding the ultimte strength of each
dead- end conductor. Suspension insulators shall conply with the
requi renents of Section 16370

ELECTRI CAL TRANSM SSI ON AND DI STRI BUTI ON SYSTEM AERI AL

2.4.2.2 Appar at us Post | nsul ators

Appar atus post insulators shall be provided to support conductors, and

t heir nechani cal strength shall exceed the ultimte strength of the
conduct or supported and, where necessary, high-strength or ultra

hi gh-strength insulators shall be provided. Mninumratings of apparatus
post insulators shall be not |ess than ANSI C29.9, Technical Reference
Nunber 287 for high voltage and 205 for nedi um vol t age.

2.5 | NCOM NG SW TCHI NG Cl RCUI T | NTERRUPTI NG EQUI PMENT

Incoming |ine switching equi pnent shall be of the outdoor weather proof
type. Operating characteristics and ratings of incomng |line swtching
equi prent shall be as indicated.

2.5.1 Crcuit Interrupters for Transfomer Protection

Interrupters shall conply with ANSI C37.32 and shall be single-gap SF6
puffer-type providing three-phase tripping by electrically |inked

pol e-units. Interrupters shall be equipped with a self-powered overcurrent
protection systemw th three m croprocessor-based, self-powered overcurrent
relays and a trip-energy supply, all housed in a weatherproof control
cabinet. Relay settings shall be coordinated with the transformer
provided. A manual trip device, which provides the energy to trip al

three pole-units if the line is de-energized, shall be included.

2.5.1.1 Rat i ngs

Interrupter ratings at 60 Hz shall be as follows:

Nom nal voltage. ...... ... 138 kV
Rated maxi mumvoltage. .. ........ .. e 145 kV
Maxi mum synmetrical interrupting capacity................... 31.5 kA
Interrupting Time............... 3 cycles

Total Fault Clearing Tinme............... 5 cycl es

Rated continuous current ............. ... ... 420 A

BIL (Impulse Level ). . ... e e 650
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2.5.2 Crcuit Breakers

>
Circuit breakers shall conply with | EEE C37.04 and ANSI C37.06. Circuit
breakers shall be of the sul fur hexafluoride (SF6) type having electrically
charged, stored-energy mechani sns which are nmechanically and electrically
trip free. A neans for nmanual charging of each trip nechani smshall be
provided. Circuit breakers of the sanme anpere rating shall be
i nterchangeabl e, both mechanically and electrically. In addition to any
contacts used or shown, each circuit breaker shall be provided with four
spare auxiliary, two normally open and two normally closed, wired to
i nterconnection ternminals. |If auxiliary relays are used to provide
addi ti onal contacts, such relays shall not be of the latching type.
I nterconnection term nal blocks shall be wired to pernmt renote open and
cl ose operations of each circuit breaker

2.5.2.1 Sul phur Hexafl uoride (SF6) Interrupters

SF6 interrupters shall be of the puffer type where the novenent of the
contact plunger will initiate the puff of SF6 gas across the contact to
extinguish the arc. Breakers shall be provided with a | oss-of-pressure-alarm
renote as shown on the drawi ngs. Before the pressure in the interrupter
drops bel ow the point where the breaker or switch cannot open safely without
damage, the breaker shall activate the | oss-of-pressure-alarm open
automatically, and remain in the | ocked open position until repaired. The
SF6 shall neet the requirenments of ASTM D 2472, except that the nmaxi num dew
poi nt shall be m nus 60 degrees C (corresponding to 11 ppm water by vol une),
with only 11 ppm water by volume, and the m nimum purity shall be 99.9
percent by weight. G rcuit breakers shall have provisions for maintenance
sl ow cl osing of contacts and have a readily accessi ble contact wear
indicator. Tripping tine shall not exceed 3 cycles.

2.5.2.2 Rat i ngs

Circuit Breaker ratings at 60 Hz shall be in accordance with ANSI C37.06
and as foll ows:

Maxi mumvoltage. .. ..... ... 145 kV
Nom nal voltage class......... ... ... .. .. ... . ..... 138 kV
Maxi mum synmetrical interrupting current......... 31.5 kA
ContinuUOUS CUFFrent. ........ ... as shown2.5.3

Li ne Sw tches
2.5.3.1 Rat i ngs

Ratings at 60 Hz shall be in accordance with ANSI C37.32 and as fol |l ows:

Nom nal voltage. .. ... ... 138 kV
Rated maxi mumvoltage. .. ... ... . 145 kV
Short Time withstand Current................... 38 kA

Rated continuous CUrrent............ ... 1200 A
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2.5.3.2 St andard Devi ces and Accessories
One set of special tools, as necessary for servicing, shall be provided.
2.5.3.3 Group- Operated Line Sw tches

Group-operated Iine switches shall be air-insulated with nanual and notor
-type operators. Goup-operated |ine switches shall conply with ANSI C37. 32,
| EEE C37.30, |EEE C37.34, and NEMA SG 6, and shall be three-pole,
single-throw, provided with a nechani smwhich opens the three phases

si mul taneously. G oup-operated switches shall be manually operated and

not or operated as indicat ed.

a. Air-Insulated:

Air-insul ated switches shall be of the vertical-break type, with either

tilting or rotating insulators, for horizontal upright nmounting as indicated.
Contact surfaces shall be silver. The switching capability required shal

be of the load interrupter type. Switches shall be provided with

repl aceabl e contacts, arc horns, and other noving parts which have a

limted |ife expectancy.

c. Load Interrupter Type, Air-Insul ated:

Load interrupter switches shall be capable of interrupting load currents
equal to their continuous current ratings, which nmeet the requirements of
| EEE C37. 30.

d. Disconnecting Type, Air-Insulated:

Di sconnecting switches shall be provided with quick-break arcing horns
rated for interrupting transforner exciting currents or line charging
currents, dependent upon the application. A switch used to protect a power
transformer shall be key-interlocked with its associated transformer's tap
changer for de-energized operation (TCDO and its load side circuit breaker
di sconnect, so that the manual TCDO can be operated only when the
transformer is de-energized, and so that the switch can be only opened or
closed after its associated circuit breaker has been placed in the open
position. A permanent warning sign having letters at |least 50 mm high and
reading as follows: "WARNI NG - DI SCONNECTI NG SW TCH - DO NOT OPEN UNDER
LOAD' shall be nobunted on the switch operating nechani sm

e. Mnual |l y-Qperated Type, Air-Insul ated:

The switch operating handle shall be |ocated approximately 1.1 m above its
grounded platformplate. Insulation of the switch operating mechani sm
shal | include both insulated interphase rod sections and the insul ated
vertical shaft.

2.5.3.4 Switch Operators
Mot or operators shall be stored-energy nechani sns having a 48-volt dc
charging notor, with a nmanual operating mechanism Qpening and cl osing
operating tine shall be not nore than 6 cycles for each operation
Qperators shall be configured so that the switch actuator is padl ockabl e.
a. Operation: The operating nechanismshall pernmt both manual and
el ectrical operation of the switch at its operating mechani sm
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cabinet, and electrical operation by the indicated renote control
circuitry. The operating shaft or operator cabinet shall be
clearly and permanently marked to indicate continuously the
positions of the switch. An externally operable decoupler shal

be provided at or near the point of entrance of the shaft into its
operator housing so as to permt disengagenent of the shaft for

i nspection, tests, nmintenance, or repair of equi pnment | ocated
within the operator enclosure. Switch operators shall be provided
with contacts for future connection to SCADA system  Systens,
conponents, and equi prent shall conformto the requirenents and
recomendati ons of | EEE C37. 1.

b. Operating Mechani sm Cabinet: A NEMA 250 type 3R encl osure
conplying with paragraph CABI NETS AND ENCLOSURES shal |l be provided
as suitable for the required operation. The electrical devices
listed below shall be rated for the application and shall be
suitable for the available |owvoltage alternating or direct
current, specified. Unless otherw se noted, manufacturer's
standard devices for the rating specified shall be provided and
shal | include the foll ow ng:

(1) "Trip" and "C ose" pushbuttons or switch and position
i ndi cation |ights.

(2) A switch-operation counter
(3) Shaft travel limt switches and any required safety devices.

(4) A light connected to a cabinet door-actuated switch, so that
the light is energized only when doors are open

(5) A heater continuously energized to prevent condensation

wi thin the cabi net over an anmbient tenperature range of mnus 29

to 40 degrees C at 90%relative hunidity and connected to a

cabi net door-actuated switch, so that the heater is de-energized

when doors are open. Hi gh-tenperature thernal protection shall be
i ncl uded.

(6) An operator charging notor with thernal -overl oad rel ays.

(7) A notor control contactor, with relays, solenoids, and any
ot her control devices required.

(8) Necessary notor-alarmand interlock swtches.

(9) One-pole or two-pole thermal -nmagnetic, nol ded-case circuit
breakers suitable for the operating voltage for control, heater
and light circuits.

(10) A mnimum of eight spare notor operator auxiliary contacts,
four normally open and four normally closed, wired to an

i nterconnection term nal block

(11) An interconnection termnal block wired to pernit renote
open and cl ose operations of the switch and for other required
exterior connections.

(12) A key interlock if indicated or specified.
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(13) A local-rempte selector switch and position indication
lights.

(14) Manual trip lever and manual charging handle (in case of
| oss of control power.

(15) "Charged" and "D scharged" indicators for stored energy
mechani sm

(16) Gas pressure indicator, or |ow gas pressure indicator
(17) Local/Renote operation selector switch
2.5.3.5 Gounded Iron Platform Pl ate

The manual | y- operat ed, group-operated switch shall be provided with a
grounded platformplate | ocated where the switch operator would stand to
manual |y operate the switch. The plate shall be constructed of hot-dip
galvanized iron at least 6 mm thick and shall be approxinmately 1.2 m in
length by 750 mm in width. The plate shall be laid on finished grade and
so secured as shown. Two ground cl anps shall be provided on the plate on
the side adjacent to the switch operating mechanism Each clanmp shall be
connected to the station grounding grid with a No. 4/0 AW bare copper
wire. Separate clanps and a flexible copper braid conductor shall be used
to connect the plate to the switch operating handl e mechanism The cross
sectional area of the braid shall be equivalent to a No. 4 AW conduct or

m ni mum

2.6 SUBSTATI ON EQUI PMENT

The installation shall be of the substation transformer type. The initial
capacity of the substation is based on the 55/ 65 degrees C transforner
capacity shown. The nunber of outgoing distribution feeders shall be as
shown. Qutgoing circuits shall be three-phase four-wire type having a
voltage rating of 12.47 kV phase-to-phase. Qutgoing circuit equi pment
shall be rated for a nominal voltage class of 15 kV and shall have a BIL of
not less than 110 kV. Qutgoing circuits shall |eave the station aerially .

2.6.1 Power Transfor nmer

The power transformer shall conply with | EEE C57.12.00 and shall be of the
55/ 65 degrees C rise, three-phase, two-w nding, mneral-oil-imrersed,

| oad-t ap- changi ng type and shall be solidly grounded. Tenperature

noni toring, indication, and automatically-controlled cooling equi prent
shal |l be as specified. The color of the transformer case and auxiliary
items shall match the col or used for switchgear and cabi nets as specified
for cabinets in paragraph CABI NETS AND ENCLOSURES.

2.6.1.1 Rat i ngs
Transformer | osses and i npedances shall be neasured in accordance with | EEE

C57.12.90. Ratings at 60 Hz shall be in accordance with ANSI C57.12.10 and
as follows:

High-voltage winding............... ... .. .. .. ... 138 kV
High-voltage BlIL........ ... . .. . i, 550 kV
Hi gh-vol tage wi nding connection...................... Delta
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Lowvoltage winding............ ... .. We volts
Lowvoltage Bl L. ...... ... . 110 kV volts
Low vol tage wi nding connection....................... We

Base KVA. ... 15000
Percent inmpedance ............ ... .. . ..o, 9.5

Maxi mum no-1 oad (core) losses........................ 23 kW

Maxi mum full-load (winding) losses................... 94 kW

2.6.1.2 Auxi liary Cool i ng Equi prent

Cool i ng equi pnrent shall be provided for forced-air-cooling/forced-oi
cooling utilizing automatic control. Automatic controls, nmotors, heaters,
and their protective devices shall be rated for the application and shal
be suitable for the alternating current avail abl e as shown or specified.
Radi ator isolation valves shall be provided for bolted-on radiators.
Controls for auxiliary cooling equi prent shall conbine the transforner top
oi |l thernometer, device 26Q and the transformer w nding tenperature

simul ator, device 49, suitable for responding either to the transforner's
top liquid or winding tenperature, and shall include auxiliary devices
necessary for sensing tenperature changes. These devices shall be nounted
on the transforner case in a suitable housing so that nmaintenance is
possi bl e without renmoving the transformer cover or handling oil. Devices
26Q and 49 shall have three electrically independent contacts operating and
wired as foll ows:

a. First set of contacts set to close at the manufacturer's
recommended setting and wired for starting first-stage
forced-air-cool ed fans.

b. Second set of contacts set to close at the nanufacturer's
recommended setting and wired to start punps for forced-oil-cooling

c. Third set of contacts set to close at the manufacturer's
recomended setting and wired to energize an auxiliary relay,
device 49X. The relay shall be mounted in the transforner
term nal cabinet . Device 49X shall be properly rated and
equi pped with not less than three normally open and three normally
cl osed sets of electrically independent contacts. One set of
contacts shall be wired to annunci ate excessive transforner
t enperat ure.

2.6.1.3 Load- Tap- Changi ng Equi pnent

Load-t ap- changi ng equi pnent shall be provided to provide automatic

adjustment of a transformer's |owvoltage wi nding voltage. |In addition to
t he basi c | oad-tap-changi ng equi pnment requirenents listed in ANSI C57.12. 10,
t he | oad-t ap- changi ng equi pnent shall include the foll ow ng:

a. Alight wired in series with the control cabinet door-actuated
switch, so that the light is energized only when the door or doors
are open.
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b. A heater continuously energized to prevent condensation within the
control cabinet over anbient tenperature ranges from 29 degrees C
(mnus 20 degrees F) degrees C ( degrees F) to 40 degrees C (104
degrees F) degrees C ( degrees F), wth both the heater and
thernostat contact wired in series with the control cabinet
door-actuated switch, so that the heater is de-energi zed when
doors are open. High-tenmperature thernal protection shall be
i ncl uded.

c. One-pole or two-pole thermal -nagnetic nol ded-case circuit breakers
suitable for the control voltage, when required by the
manuf acturer, and for |ow voltage alternating-current power to
control devices, notor, heater, and light circuits.

d. Ternminal blocks wired for proper interconnection with renmpte itens
of equi prent .

e. Circulating-current equi pnment necessary to allow parallel
operation of the transforner.

f. Reverse power flow equipment wired so that the | oad-tap-changer
functions only when electric power flows from high-voltage to
| owvol tage wi ndings in the transforner.

2.6.1.4 Bushi ngs and Equi pnent Connection Provisions

Equi prent connection provisions shall be provided as specified for
Substati on Transformer in paragraph SUBSTATI ON EQUI PMENT. Primary and
secondary cover bushings for high- and | owvoltage |ine and neutra
connections shall conformto the requirenments of |IEEE C57.19.00 and | EEE
C57.19.01 and shall have the same BIL as the associated power transforner's
hi gh- and | owvoltage BIL ratings respectively.

2.6.1.5 Accessori es

Transformers shall be provided with the accessories listed below. Contact
devices for renote control features shall be rated for the application and
shall be suitable for the | owvoltage ac or dc avail able, as shown or
speci fi ed.

a. A tap-changer for de-energized operation (TCDO provided with
padl ock provision

b. A liquid-level indicator and relay (device 71L), shall be provided
with two sets of normally-open and nornmal |l y-cl osed contacts, one
set for lowliquid-level and the other set for high-1liquid-Ievel.
The contacts shall be rated for the application and wired to one
annunci at or al arm poi nt.

c. A pressure-vacuum gauge when the transformer is provided with a
seal ed-tank or inert gas-pressure oil preservation system

d. Drain and filter valves.
e. Lifting, noving, and jacking facilities.

f. Two transfornmer case grounding lugs for termnation of No. 4/0 AWG
bare copper cabl es.
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g. Sudden Pressure Relay: A sudden pressure relay, device 63SPR
shal |l be provided as an integral part of the transforner. A set
of contacts of device 63SPR shall be wired to energize an
auxiliary relay, device 63X, located in the transforner term na
cabinet . A set of contacts of device 63X shall be wired to
energi ze the transfornmer |ockout relay, device 86T. |In turn
contacts of device 86T shall be wired to annunci ate abnor nal
transformer pressure [ Am#0001 ,trip the main secondary breaker
and open the tranforner swtch.]

2.6.1.6 M scel | aneous |tens
M scel | aneous itenms for a transformer shall include the follow ng:

a. A weatherproof transformer term nal cabinet for circuits which are
connected to devices not nounted integrally on a transformer, but
renotely. The gauge of metal for the cabinet shall be the
manuf acturer's standard. Col or of the cabinet shall match the
color of the associated transforner. The door or doors of the
cabi net shall be equi pped w th padl ocki ng provisions.

b. Raceway connections and associ ated interconnection wring between
a transformer term nal cabinet and any renote devices which
operate in conjunction with transformer-nounted devices, including
necessary wiring for renote control features . Renpte control
features include the tripping of associated secondary circuit
breakers and the actuation of the associated annunciator circuits
by the indicated transformer control or accessory contact.

c. The transfornmer shall be shipped fromthe factory already filled

with oil, if possible. |If the transforner nust be vacuumfilled
inthe field, a four inch NPT nipple, with cap for the vacuum
line, shall be added to the cover, away fromthe fill valve.

2.6.2 Subst ati on Transf or ner

Substation transformer shall conply with the requirenments for power
transformers in paragraph SUBSTATI ON EQUI PMENT

2.7 OQUTGO NG SW TCHI NG Cl RCUI T | NTERRUPTI NG EQUI PMENT

Qut goi ng line swtching equi pnent shall be of the outdoor weatherproof
type. Qperating characteristics and ratings of outgoing |line switching
equi prent shall be as indicated.

2.7.1 Circuit Breakers

Circuit breakers shall conply with I EEE C37.04 and ANSI C37.06] Circuit
breakers shall be of the vacuumtype having el ectrically charged,

st ored-energy nechani sns which are nechanically and electrically trip free.
A means for manual charging of each trip mechani smshall be provided.
Circuit breakers of the same anpere rating shall be interchangeable, both
nmechani cally and electrically. In addition to any contacts used or
shown, each circuit breaker shall be provided with four spare auxiliary ,
two normally open and two normally closed, wired to interconnection
termnals. |If auxiliary relays are used to provide additional contacts,
such relays shall not be of the latching type. Interconnection termn na
bl ocks shall be wired to permt renote open and cl ose operations of each
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circuit breaker and for other required exterior connections or connections
bet ween switchgear sections.

2.7.1.1 Vacuum Circuit Interrupters
Vacuuminterrupters shall be hernetically-sealed in a high vacuumto
protect contacts fromnoisture and contamination. Circuit breakers shal
have provisions for maintenance slow closing of contacts and have a readily
accessi bl e contact wear indicator. Tripping time shall not exceed 5 cycles.
2.7.1.2 Rat i ngs

Circuit breaker ratings at 60 Hz shall be in accordance with ANSI C37.06
and as foll ows:

Maxi mumvoltage. .. ....... . 15.5 kV
Maxi mum synmetrical interrupting current......... 20 kA
ContinuOUS cUrrent. ..... ... as shown

2.8 Stati on Transforner

Transfornmers shall conply with | EEE C57.12.00 for general requirenments and
ANSI C57.12.20 for specific requirenments for overhead transfornmers.
Overhead distribution transforners shall be of the outdoor type,

m neral -oi |l -insul at ed singl e-phase or three-phase as indicated and have two
separate w ndi ngs per phase. Transforners shall be provided with necessary
auxiliary mounting devices suitable for the indicated installation
Transformers shall have two 2-1/2 percent rated kVA high-voltage taps above
and below rated primary voltage. Transforner installations shall include
one prinary fuse cutout and one surge arrester for each ungrounded phase
conductor. Self-protected transforners are not acceptable. Transforner
tanks shall have a standard gray finish.

2.9 Li ne Switches
2.9.1 Rat i ngs
Ratings at 60 Hz shall be in accordance with ANSI C37.32 and as foll ows:
Rated maxi mumvoltage. .. ........ .. e 15.5 kV

Short Time Wthstand Current................... 38/ 44 kA

Rat ed conti nuous
CUM T BNt . e e e 1200/ 2000 A

2.9.2 St andard Devi ces and Accessories

One set of special tools, as necessary for servicing, shall be provided.

2.9.3 Stick (Hook) Qperated Line Switches
Stick (hook) operated line switches shall comply with ANSI C37.32 and shal

be a stick-operated, single-pole, single-throw, vertical-break switch
suitable for vertical nounting as indicated.
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2.9.4 Group- Operated Line Sw tches

Group-operated Iine switches shall be air-insulated with manual and notor
-type operators. Goup-operated |ine switches shall conply with ANSI C37. 32,
| EEE C37.30, |EEE C37.34, and NEMA SG 6, and shall be three-pole
single-throw, provided with a nechani sm which opens the three phases

si mul taneously. G oup-operated switches shall be manually operated and

not or operated as indicat ed.

a. Air-Insulated:

Air-insul ated switches shall be of the vertical-break type, with either
tilting or rotating insulators, for horizontal upright nounting . Contact
surfaces shall be silver. The switching capability required shall be of

t he di sconnecting type. Switches shall be provided with replaceable
contacts, arc horns, and other noving parts which have a linited life
expect ancy.

c. Load Interrupter Type, Air-Insul ated:

Load interrupter switches shall be capable of interrupting |load currents
equal to their continuous current ratings, which neet the requirenents of
| EEE C37. 30.

d. Disconnecting Type, Air-Insulated:

Di sconnecting switches shall be provided with quick-break arcing horns
rated for interrupting transforner exciting currents or line charging
currents, dependent upon the application. A switch used to protect a power
transformer shall be key-interlocked with its associated transforner's tap
changer for de-energized operation (TCDO and its load side circuit breaker
di sconnect, so that the manual TCDO can be operated only when the
transformer is de-energized, and so that the switch can be only opened or
closed after its associated circuit breaker has been placed in the open
position. A permanent warning sign having letters at |least 50 mm high and
reading as follows: "WARNI NG - DI SCONNECTI NG SW TCH - DO NOT OPEN UNDER
LOAD' shall be nobunted on the switch operating nechani sm

e. Mnual |l y-Qperated Type, Air-Insul ated:

The switch operating handl e shall be |ocated approximately 1.1 m above its
grounded platformplate. Insulation of the switch operating nmechani sm
shal | include both insulated interphase rod sections and the insul ated
vertical shaft.

2.9.5 Swi tch Operators

Mot or operators shall be stored-energy nechani sns having a 24-volt dc,
charging notor, with a manual operating mechanism Opening and cl osing
operating tine shall be not nore than 6 cycles for each operation
Operators shall be configured so that the switch actuator is padl ockabl e.

a. Operation: The operating nechanismshall permt both manual and
el ectrical operation of the switch at its operating nechani sm
cabinet, and electrical operation by the indicated renmote contro
circuitry. The operating shaft or operator cabinet shall be
clearly and permanently marked to indicate continuously the
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positions of the switch. An externally operable decoupl er shal

be provided at or near the point of entrance of the shaft into its
operator housing so as to permt disengagenent of the shaft for

i nspection, tests, mmintenance, or repair of equi pnment |ocated
within the operator enclosure. Switch operators shall be provided
with contacts for future connection to SCADA system Systens,
conponents, and equi pnent shall conformto the requirenents and
reconmendat i ons of | EEE C37. 1.

b. Operating Mechani sm Cabinet: A NEMA 250 type 3R encl osure
conplying with paragraph CABI NETS AND ENCLOSURES shal |l be provided
as suitable for the required operation. The electrical devices
listed below shall be rated for the application and shall be
suitable for the available | owvoltage alternating or direct
current, specified. Unless otherw se noted, manufacturer's
standard devices for the rating specified shall be provided and
shal I include the foll ow ng:

(1) "Trip" and "C ose" pushbuttons or switch and position
i ndi cation |ights.

(2) A switch-operation counter
(3) Shaft travel limt switches and any required safety devices.

(4) A light connected to a cabi net door-actuated switch, so that
the light is energized only when doors are open

(5) A heater continuously energized to prevent condensation
within the cabi net over an anbient tenperature range of minus 29
to 40 degrees C at 90%relative hunidity and connected to a

cabi net door-actuated switch, so that the heater is de-energized
when doors are open. Hi gh-tenperature thermal protection shall be
i ncl uded.

(6) An operator charging notor with thernal -overload rel ays.

(7) A notor control contactor, with relays, solenoids, and any
ot her control devices required.

(8) Necessary notor-alarmand interlock sw tches.

(9) One-pole or two-pole thermal -nagnetic, nolded-case circuit
breakers suitable for the operating voltage for control, heater
and light circuits.

(10) A mnimum of eight spare notor operator auxiliary contacts,
four normally open and four normally closed, wired to an

i nterconnection term nal bl ock

(11) An interconnection termnal block wired to pernit renpte
open and cl ose operations of the switch and for other required
exteri or connections.

(12) A key interlock if indicated or specified.

(13) A local-rempte selector switch and position indication
[ights.
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(14) Manual trip lever and manual charging handle (in case of
| oss of control power.

(15) "Charged" and "D scharged" indicators for stored energy
mechani sm

(16) Gas pressure indicator, or |ow gas pressure indicator.
(17) Local/Renote operation selector swtch.

2.10 SUBSTATI ON AND SW TCHGEAR PROTECTI VE RELAYS

2.10.1 CGener a

M cr opr ocessor - based protective relays shall be provided as shown and
shall be of a type specifically designed for use on power sw tchgear or
associ ated electric power apparatus. Protective relays shall conformto
| EEE C37.90. Relays and auxiliaries shall be suitable for operation with
the instrunment transfornmer ratios and connections provided.

2.10.2 Constructi on

Rel ays shall be of the sem -flush, rectangul ar, back-connected, dustproof,
swi tchboard type. Cases shall have a black finish and wi ndowtype
renovabl e covers capabl e of being seal ed agai nst tanpering. Relays shal
be of a type that can be withdrawn, through approved sliding contacts, from
fronts of panels or doors w thout opening current transforner secondary
circuits, disturbing external circuits, or requiring disconnection of any
relay | eads. Necessary test devices shall be incorporated within each
relay and shall provide a neans for testing either froman external source
of electric power or fromassociated instrunent transforners. Each relay
shal |l be provided with an operation indicator and an external target reset
device. Relays shall have necessary auxiliaries for proper operation

Rel ays and auxiliaries shall be suitable for operation with the instrunent
transformer rati os and connections provided.

2.10.3 Rat i ngs

Rel ays shall be the manufacturer's standard itens of equi pment with
appropriate ranges for tine dial, tap, and other settings. Relay device
nunbers shall correspond to the function names and descriptions of |EEE
C37. 2.

2.10.4 Overcurrent Rel ays

Overcurrent relays shall be [An#0001 mul tifunction, nondirectional

nm cr oprocessor - based type, providing device functions as indicated on the
drawi ngs. Pickup range shall be 0.5-12A. Characteristic curves shall be
i nverse. ]

2.10.5 Aut omati ¢ Recl osi ng Rel ay

Rel ay, device 79, shall be of the three-phase, four-reclosure type,
providing inmrediate initial reclosure, and three time-delay reclosures.

Adj ustabl e tine delays shall be 10 to 60 seconds for reset and 0 to 45
seconds for reclosing. Units shall have instantaneous trip |ockout after
any preset trip or when closing in on a fault. Auxiliary devices shal
provide for |ockout when an associated circuit breaker is tripped after
three reclosures and automatically reset when an associated circuit breaker
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is not tripped after any reclosure.
2.10.6 Bus Differential and Lockout Rel ays

Bus differential relay, device 87B, shall be of the three-phase or

si ngl e- phase, hi gh-speed i nmpedance differential type suitable for
protection of buses. Lockout relay, device 86B, shall be of a type which
when used in conjunction with the 87B relay, trips and | ocks out the

i ndicated circuit breaker

2.11 Control and Instrument Sw tches

Control and instrument switches shall be of the rotary swi tchboard type
rated for alternating-current operation at 600 volts, or direct-current
operation at 250 volts for dc circuits, as applicable. Contacts shall be
rated for not |less than a continuous current of 20 anperes, shall be of the
silver-to-silver type, and shall have positive nmeans for maintaining
contact. Each switch shall be provided with a black operating handle, and
an escutcheon clearly marked to show each operating position. Switch
identifications and handl e positions shall be engraved on escutcheons or
may be provi ded on separate nanepl ates. Escutcheon engravings shall be
white on a black background or black on a white background. |nstrument
switches for potential phase selection shall be provided with an oval
handl e. Ammeter switches for phase sel ection shall have round, notched, or
knurl ed handl es and equi pped with short-circuiting type of contacts to
prevent open-circuiting of current transformer secondary circuits in any
position of the ammeter switches. Switches provided for circuit breaker
control and |ocal -renpte sel ector switches shall have a pistol-grip handle
and a nmechanical target to indicate the |ast operating position of the
switch. Red and green circuit breaker position indication LED |ights shal
be installed i mediately above each circuit breaker switch. Local-renpte
sel ector switches shall be provided only when shown or specified. Position
i ndication lights shall be installed i medi ately above sel ector swi tches,
with blue LED lights indicating renpte control and anber LED lights

i ndi cating | ocal control

2.12 El ectrical Indicating Instrunents

El ectrical indicating instrunent relays shall conply with ANSI Cl12.1, ANSI
Cl2.4, ANSI Cl12.10, and ANSI C39.1. Electrical indicating instrunents
shal |l be of the sem flush, back-connected, dustproof, direct-reading,

swi tchboard type. Electrical instrunentation devices shall be conpatible
as a system sealed, dust tight, utilizing nodular conponents with digita
instrumentation. Display shall utilize LED or back-lit LCD. Numera

hei ght shall be 10 mm m ni num

2.12.1 El ectroni c Power Meters
Front panel shall contain a scrollable LCD displaying up to 16 characters
per line. Meter shall be proganmabl e providing demand reset, engery reset,
nmeter intialization, data formatting, and errors clearing functions. Meter
shal | be provided with progammabl e pul se initiator output. The follow ng
di splay functions shall be included:
a. RV current for each phase and neutral

b. RV5 voltage for each phase-to-neutral and each phase-to-phase.
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c. Watts for each phase and total

d. Demand watts.

e. Peak demand watts.

f. Vars for each phase and total

g. Vol tanperes for each phase and total

h. Power factor, total.

i. Total watthours.

j. Total lagging and | eadi ng varhours.

k. Total voltanperehours.

| . Frequency in hertz.

2.13 Specific Unit Requirements

In addition to the basic circuit breaker unit requirenent, each individua
unit or section shall contain other devices as required for the
application. The follow ng requirenents are not to be considered conplete
in every detail and m scel |l aneous equi pnent and devi ces necessary for
correct operation, as indicated or specified, shall be provided as
necessary. Protective relays, neters, instruments, and control and
i nstrument switches, shall be mounted in the control building and | ocated
as indicated.

2.13.1 Mai n Secondary Units

Units shall be provided for the protection of outgoing feeder bus and shal
i ncl ude the foll owi ng:

a. [AmM0001 N ne] current transforners.

b. Electronic Power Meter.

c. [AM#0001 Multifunction overcurrent relay]

e. One three-phase or three single-phase bus differential relays
device 87B, and an auxiliary |ockout relay, device 86B, arranged
to trip and | ock out the associated circuit breaker and other

circuit breakers as indicated.

f. Three- phase secondary potential test blocks with associated test
devi ces, quantity as shown.

g. Three- phase secondary current test blocks with associated test
devi ces, quantity as shown.

2.13.2 Feeder Units

Units shall be provided for the protection of outgoing feeder circuits and
shal | include the foll ow ng:
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a. N ne current transfornmers.

b. Electronic Power Meter.

C. [ An#0001 Mul tifunction overcurrent relay]
e. An automatic-reclosing relay, device 79.

f. Three phase secondary potential test blocks with associated test
devi ces, quantity as shown.

g. Three phase secondary current test blocks with associated test
devi ces, quantity as shown. 2. 14 | NSTRUVENT TRANSFORMERS

2.14.1 CGener a

Instrunment transforners shall conply with ANSI Cl12.11 and | EEE C57. 13.
Instrunment transforners shall be configured for nmounting in/on the device
to which they are applied. Polarity marks on instrument transformers shal
be visually evident and shown on draw ngs.

2.14.2 Current Transforners

Unl ess ot herwi se indicated, bar, wound, or w ndowtype transforners are
accept abl e; and except for wi ndowtype units installed over insul ated
buses, transforners shall have a BIL rating consistent with the rated BIL
of the electric power apparatus bushings, buses or conductors. Current
transformers shall have the indicated ratios. [Am#0001 Current
transformers for netering service shall be rated 200:5, 0.3 thru B-0.1, RF
4.0 and 600:5, 0.3 thru B-0.5, RF 3.0. Current transformers for relaying
service shall be nultiratio type rated C400.] Oher thernmal and mechanica
ratings of current transforners and their primary | eads shall be
coordinated with the design of the circuit breaker and shall be not |ess
than the nonentary rating of the associated circuit breaker. Circuit
protectors shall be provided across secondary | eads of the current
transformers to prevent the accidental open-circuiting of the transforners
whi | e energi zed. Each term nal of each current transformer shall be
connected to a short-circuiting termnal block in the circuit interrupting
nmechani sm cabi net, power transformer term nal cabinet, and in the

associ ated instrunent and rel ay cabinets.

2.14.2.1 Current Transformers for Power Transforners
Single-rati o bushing type current transformers shall be provided in
[ An#0001 transformer] bushing wells as required for automatic |oad tap
changer .

2.14.3 Vol t age Transforners
Vol tage transforners shall have indicated ratios. Units shall have an
accuracy class rating of M Voltage transformers shall be of the drawout
type having current-linmting fuses in both primary and secondary circuits.
Mechani cal interlocks shall prevent renmoval of fuses, unless the associated
voltage transforner is in a drawut position. Voltage transforner
conpartnents shall have hinged doors.

2.15  AUXI LI ARY SUBSTATI ON EQUI PMENT

2.15.1 Line Trap
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[ An##0001 Del et ed]

2.15.2 Station Battery

The station battery installation shall include a battery, battery racks, a
battery charger, and protective equipnment. A second duplicate battery with
autonmatic switchover will be provided for full capacity backup. The

station battery installation shall be housed in the control building.
2.15.2.1 Battery

The battery shall consist of the required nunber of 12-volt |ead-cal cium
cells interconnected with proper connectors provided by the battery

manuf acturer to provide a nom nal battery rating of 48 volts. Battery
shal | be of the maintenance free, sealed gel type producing very |ow
gassing due to reconbi nati on. Rubber or plastic nunerals, of at least 1
inch in height, shall be provided by the battery nanufacturer for field
attachnment to permt proper cell identification. The battery shall have an
anper e- hour capacity equal to at |east 125 percent of the station's
direct-current requirenents including normal continuous | oads plus
intermttent [oads. Normal continuous |oad capacity shall be adequate for
an 8-hour period. Intermttent |oad capacity shall be adequate so that at

| east three openings and three closings of each of the station's associ ated
circuit breakers and notor-operated switches can occur in an 8-hour period
with no nore than three circuit breaker or switch units sinultaneously
operating. Battery circuits shall be ungrounded. Batteries shall have a 10
-year mnimumdesign life at 20 degrees C anbient tenperature.

2.15.2.2 Battery Racks

Battery racks shall have wel ded steel franmes and rails finished with two
coats of paint of a color matching the battery charger enclosure. Racks
shall be no nore than two tiers high and top tiers shall be | ow enough to
permt maintenance to be done by personnel standing at floor level. Rails
shal |l have a top covering of plastic or rubber at least 1.6 mm (1/16 inch)
thick. Paint, rubber, and plastic shall resist corrosion and action of the
electrolyte. The installation shall be provided with a portabl e hydroneter
syringe and thernmoneter. \Where recommended by the manufacturer, the
installation shall include a cell lifter

2.15.2.3 Battery Charger

The battery charger shall conply with UL 1236 and shall be a constant
voltage, filtered, voltage-regulated, fully automatic type rated for
full-float charging of the associated battery. The battery charger shal
be convection cool ed and suitable for operation on electric power supplied
fromthe associated | owvoltage alternating-current panel board, shall have
adequate capacity to fully recharge the associ ated depleted battery in not
nore than 8 hours while supplying normal direct-current |oads, and shal
have an efficiency of not Iess than 90 percent. The battery charger shal
have i nput and output circuit breakers which automatically disconnect the
battery charger when faults occur. The battery charger shall have an

out put ammeter and voltmeter, and equalizing-float selector switch, and an
equalizing tinmer with a range of 0 to 24 hours. The battery charger

encl osure shall be painted as specified for indoor cabinets in paragraph
CABI NETS AND ENCLOSURES and shall be provided with wall nounting brackets
or shall be free-standing as required by its size and weight. A relay for
sensing loss of alternating-current input, and an adjustable relay for
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sensing that the battery charger output voltage has fallen to a pre-set
| evel, shall be installed on the battery charger to actuate the associated
annunci ator circuits. DC ground detector LED |ights shall be provided.

2.15.3 Capaci t or Equi pnment

Capacitors shall conmply with |EEE Std 18. Capacitor equi prent shall be
out door type, rack mounted, block type consisting of two bushing individua
capacitors. Insulation shall be an environentally acceptable dielelectric
type. A blue marking label, visible fromthe ground, shall be used to

i ndi cate non-PCB. Bl ocks shall be supplied with properly sized,

bus- mount ed, indicating-type fuses for individual capacitors. Capacitor
units shall have an internal discharge resistor to reduce the residua
charge to 50 volts or less within 5 mnutes. Capacitors shall be grounded
to the rack frame. Provision shall be nmade to aerial service to the

equi prent .

2.15.3.1 Rat i ngs
Capaci tor equi pnent to be connected to a 7200/ 12470 volt, 3-phase, 4-wire
grounded we system Kvar rating shall be as shown on the plans. Ratings
at 60 Hz shall be:

Vol tage. .. 12470 volts

Synetrical Interrupting
Current (M N, ) ... 10 kA

[ Am#0001
2.15.3.2 Capacitor Switch

Capacitor switch shall be three phase, electrically operated, oil swtch,
specifically rated for capacitor switching. Ratings shall be as follows:

Vol tage. . . 14. 4kV
Bl L. . e 110kV
CUrr Nt . . 400A

One Second Synmmetrica
CUr Nt . . e 10kA

]
2.15.3.3 Annunci at or System

The annunci ator system shall consist of the station's audi ble and visua

i ndi cator and an annunci ator cabinet. The cabinet shall house an

annunci ator drop for each conponent mal function indicated plus a system
pushbutton and flasher and shall be |ocated in where indicated.

El ectrical devices required shall be rated for the application and shall be
suitable for the | owvoltage alternating-current avail able as shown or
specified. Auxiliary devices shall be provided as necessary for correct
operation.
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2.15.3. 4 Station Audi bl e and Vi sual |ndication

One station horn and the indicated number of station red alarmlights shal
be installed where shown. The station horn shall be weat herproof and shal
be of the resonating type having an audi bl e output of not |ess than 100 dB
at 3.1 m (10 feet). Station lights shall be 25-watt incandescent with
guards and red gl obes, shall be UL |isted as encl osed and gasketed for use
in wet |ocations, and shall be of a style suitable for the indicated
mounting. A horn silencing relay shall be wired in series with the horn so
that, after an adjustable tinme delay of 5 to 15 m nutes, the horn shall be
silenced. Necessary auxiliary devices provided in conjunction with the
horn shall pernmit signalling to a renpte central point.

2.15.3.5 Oper ati ng Modes

The system shall be wired so that when the conponent being nonitored by an
annunci ator is operating correctly, the associ ated annunci ator rel ay
actuates the nornmal node, and when the conponent nal functions, the
associ at ed annunci ator relay actuates the alert node. During nornmal node
no part of the systemshall be energized by the associated annunci at or
relay. Upon equi pnent nal function, the alert node shall energize the
system fl asher which shall turn the associated annunciators |ights on and
of f, and sound the station horn, including turning on the station exterior
visual indication lights. Depressing the station pushbutton shall turn off
the horn, the station visual indication |ights, and the flasher, but shal

| eave the associated annunciator lights on. Correction of a malfunction
shal |l automatically return the alarmsystemto the normal node for the
associ ated annunci ator relay. Turning the system pushbutton during a
normal node shall sinulate an alert node for all annunciator relays so that
correct operation of annunciator |anps, the station exterior visua
indication lights, the systemflasher, and the station horn can be checked.

2.15.3.6 Annunci ators

Annunci ators shall conply with I SA S18.1 and shall be solid-state |ogic,

nodul ar, hernetically sealed, plug-in relays each with two integra

long-life lanps for backlighting a white translucent nanmepl ate w ndow of

not less than 5 x 75 nm Nanepl ates shall have black letters at |east 3 nm
in height and the inscription shall match the indicated mal function

descri ption.

2.15.3.7 O her Requirenents

The annunci ator cabi net shall be suitable for the indicated |ocation and
shall conformto requirenents specified herein for cabinets. The flasher
frequency shall be between 1 and 5 Hz. The system pushbutton shall be

provided with a nanepl ate inscribed "PUSH TO SI LENCE" and "TURN TO TEST."

2.16 CABI NETS AND ENCLOSURES

Cabi nets and encl osures shall conply with NEMA 250 and shall be of

gal vani zed steel, shall be provided with hinged doors, and shall be
suitabl e for indoor or outdoor installation as indicated. Were |ocations
are not indicated, cabinets shall be suitable for outdoor installation

Thi ckness of metal and outdoor construction shall be in accordance with UL
50. An indoor cabinet exterior shall have one finish coat and an out door
cabi net exterior shall have two finish coats. Finish colors shall be
manuf acturer's standard dark gray or sky gray for outdoor cabinets and
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light gray for indoor cabinets, unless otherw se specified. The finish
col or of outdoor equipnent shall be the sanme unl ess ot herw se approved.

Fi ni sh coats shall be applied over a prepared substrate. A concrete pad
shal |l be provided to support any outdoor cabi net whose base extends to
within 75 mm of grade |evel and pads shall extend at |east 100 mm bel ow
gr ade.

[ Am#0001 2.16A RELAY AND CONTROL PANELS

Panel |ayouts and | ocations shall be as shown on the draw ngs. Panels
shall be free standing, self-supporting steel with an open rear and shal
be secured to the floor with appropriate anchors. Panels shall be 610nm
wi de by 200nm deep by 2.3m high with 229mm si de extension for support.
Supports shall be 89mm mn. Panels shall be prefabricated and prew red.
Equi pnrent shall be nmounted in panels in accordance with manufacturer's
recomendati ons. Terminal strips shall be provided for all incom ng

Wi ring.]

2.17 M SCELLANEQUS
2.17.1 Wring

Wring between separate itens of station equiprment shall conformto the
requi renents of Section 16370 ELECTRI CAL DI STRI BUTI ON SYSTEM AERI AL and
16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND. Solid wiring may be
used for convenience outlets, heating elenents, and lighting circuits.

O herwi se, the minimum class of stranding shall be dass C dass K
strandi ng shall be used for wiring between itenms of equi pment nmounted on
swi ngi ng panels or doors and itens nounted on fixed panels or parts of
fixed assenblies. The insulation type shall be the type SIS unless

ot herwi se specified, indicated, or proposed and approved for use. The

m ni mum wi re gauge shall be No. 14 AWG except No. 18 AWG nmay be used for
circuits that use one anpere or less. Circuits rated I ess than 115 volts
ac or 125 volts dc may be wired with wiring rated 300 volts-to-ground.

O herwise, all wiring shall be rated for 600 volts ac and 250 volts dc
Current transformer circuit wiring shall be not |less than No. 10 AWG
Wring for Close and Trip circuits shall be not less than No. 8 AWG Wre
mar kers shall be affixed to each end of wires and shall contain wre nunber
or designations shown on contract or detail draw ngs, or as otherw se
approved. Wre nunbers shall also be permanently marked on term nal bl ock
mar ki ng strips where wires are connected. Only insul ated-barrel
crinmp-type, ring lugs shall be used.

2.17.2 Singl e-Line El ectrical D agram

A single-line electrical diagramof the station shall be provided. The

di agram shal |l be encl osed between matte-surface thernoplastic sheets
buttoned or otherw se suitably fastened together to allow easy access to

t he di agram for making any future changes. The diagram shall be suitable
for outdoor mounting and shall be approximately 350 x 525 nm unl ess

anot her size is approved. The diagramshall be attached w th tenperature-
and noi sture-resistant, pressure-sensitive adhesive or with other suitable
means to the indicated |ocation at the netal -clad switchgear |ineup, except
when ot herwi se shown or directed

2.17.3 Liquid Dielectrics

Liquid dielectrics for transforners, capacitors, reclosers, and other
liquid-filled electrical equiprment shall be non-polychlorinated biphenyl

SECTI ON 16311A Page 33



Ft Hood Enlisted Barracks Conplex 111, PN 54520, FY 03 FHEB3
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 03- B- 0001

(PCB) mineral-o0il or less-flammable |iquid as specified. Nonflamable
fluids shall not be used. Tetrachl oroethylene (perchloroethylene) and 1,
2, 4 Trichl orobenzene (TCB) fluid shall not be used. Liquid dielectrics in
retrofitted equi pment shall be certified by the manufacturer as having | ess
than 50 parts-per-mllion (ppm PCB content. 1In lieu of the manufacturer's
certification, the Contractor nay submit a test sanple of the dielectric in
accordance with ASTM D 923 and have tests perforned per ASTM D 4059at a
testing facility approved by the Contracting Oficer. Equipnment with test
results indicating PCB | evel exceeding 50 ppm shall be repl aced.

2.17. 4 Danger Signs
One danger sign inscribed "DANGER-H GH VOLTAGE" shall be permanently and
securely nounted approximately 1/5 m above fini shed grade on each outward
side of the fence enclosure. Fasteners shall be of stainless steel. Signs
shall be of metal and shall have letters of at least 75 nm in height.
Vol t age warni ng signs shall conply with | EEE C2.

2.17.5 Concentri c-Lay- Stranded Conductors

Copper conductors shall comply with ASTM B 8 for soft drawn copper.
Equi val ent al um num conductors shall conply with ASTM B 231/ B 231M

2.17.6 Conduits, Rigid Metal
Conduits shall conply with UL 6.

2.17.7 Har dwar e
Ferrous netal threaded itens shall conmply with ASTM A 153/ A 153M and
nm scel | aneous nont hreaded itens shall conply with ASTM A 123/ A 123M O her
equi val ent protective treatnment, as required by ASTM A 123/ A 123M or ASTM A
153/ A 153M or ferrous netals designed to neet ASTM St andards covering
corrosion-resisting steel, will be permitted if approved in witing.

2.17.8 Padl ocks
Padl ocks shall conmply with Section 08710 DOOR HARDWARE

2.18 GROUNDI NG AND BONDI NG

2.18.1 Driven G ound Rods

Ground rods shall be copper-clad steel conforming to UL 467 not |ess than
15.9 nm (5/8 inch) in dianeter by 3.1 m (10 feet) in length .

2.18.2 Groundi ng Conduct ors

Groundi ng conductors shall be bare, except where installed in conduit with
associ at ed phase conductors. Insulated conductors shall be of the sane
materi al as the 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 otherwi se indicated. Al umnumis not acceptable.

2.19  SURGE ARRESTERS
Surge arresters shall conply with NEMA LA 1, |EEE C62.1, |EEE C62.2, and

| EEE C62. 11, and shall be provided as indicated. Arresters shall be station
cl ass, rated as shown. Arresters shall be equi pped with nmounting
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brackets for the indicated installations. Arresters shall be of the
net al - oxi de varistor type suitable for outdoor installations.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Equi pnrent and devices shall be installed and energi zed in accordance with
t he manufacturer's published instructions. Circuits installed in conduits
or underground and splices and term nations for nedi umvoltage cabl e shal
conformto the requirenents of Section 16375 ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERGROUND. Secondary circuits installed in conduit on poles
shall conformto the requirenents of Section 16415 ELECTRI CAL WORK

| NTERI OR.

3.1.1 Conf ormance to Codes

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

3.1.2 Verification of D nensions

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

3.1.3 Concr et e Foundati ons
3.1.3.1 Structure Foundation Installation

[ AMH0001 Concrete foundations, designed by the Contractor, shall have
anchor bolts accurately set in foundations using tenplates supplied by the
pol e manufacturer. Each structure shall be bolted to a concrete foundation
by at |east four bolts per colunm, spaced to transmt structure stresses to
the foundation. D anmeters and |l engths of foundation bolts shall be as
recommended by the structure nmanufacturer and not | ess than necessary to
neet the pole w nd | oading specified herein and other design requirenents..
Bolts shall be enbedded in concrete in a manner to develop their ful
strength. \WWen concrete has cured, structure baseplates shall be |evel ed
and grouted in place. Colums shall then be set on baseplates, |eveled on
foundati ons, and secured with holding nuts. Concrete work and grouting
shall conply with the requirenents of Section 03300 CAST-I| N PLACE
STRUCTURAL CONCRETE
Desi gn cal cul ations for the foundations shall be approved before
installation of the foundations are pernmitted. Calculations shall be
submtted in accordance with the design data portion of paragraph entitled
"SUBM TTALS. "]

3.1.3.2 Concr et e Pads

Concrete pads for pad-nounted el ectrical equi pnent shall be constructed as
i ndi cated. Tops of concrete pads shall be level and shall project four

i nches above finished paving or grade and sloped to drain. Conduits for
primary, secondary, and groundi ng conductors shall be set in place prior to
pl aci ng of concrete pads. Concrete work shall conply with the requirenents
of Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. |f the equi prment
primary conpartnent is not of sufficient height to allow the installation
of the nediumvoltage term nators, |oad break el bows or sw tches, the
Contractor shall provide adequate space by providing a rectangular hole in
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the concrete pad below the prinmary conpartnent and/or a factory
prefabricated steel adjustnent ring around the entire perineter of the base
of the equipnent. Steel rings shall be factory manufactured to fit the
base of the equi pment of which they support and shall be factory painted to
mat ch the equi pnent enclosure. Steel base rings shall be constructed using
the sane or greater thickness of steel as the equi pnent being supported.
Concrete pads to support pad nounted el ectrical equiprment shall be
reinforced . Were grounding el ectrode conductors are installed through
concrete pads, PVC conduit sleeves shall be installed through the concrete
to provi de physical protection. Wen the installation is conplete, the
Contractor shall seal all conduit and other entries into the equi prent
housi ng with an approved sealing compound. Seals shall be of sufficient
strength and durability to protect all energized live parts of the

equi pmrent fromrodents, insects, and foreign matter.

3.1. 4 Fenci ng

The station shall be enclosed by chain-link fence as shown. Fencing is
specified in Section 02821 CHAI N LI NK FENCE and shall be grounded in
accordance with paragraph GROUNDI NG

3.1.5 Sur f ace Treat nent

Hori zontal spaces between concrete foundati ons or pads and fences shall be
excavated to mninumdepth of 150 mm (6 inches) mm ( inches) bel ow
finished gradelines, shall be graded to |evel surfaces, and filled with

wel | - conpact ed cl ean coarse gravel or crushed stone of 15 to 38 mm in size
up to finished gradelines.

3.1.6 Spare Accessory Storage

A cabinet shall be provided for storage of equi pnent accessories as
necessary, including spare fuses, fuse tongs, switch sticks, and other
tools and | ocated where indicated. Shelves or other appropriate supporting
nmet hods shal |l provide an individual space for each type of item stored.

3.1.7 Fire Extingui sher Storage

An outdoor cabinet for housing a CGovernnent-provi ded, hand-operated,

sel f-expel l ent, carbon dioxide fire extinguisher of 4.5 kg (10 pounds) to
6.8 kg (15 pounds) capacity for Class C fires shall be provided and

| ocated as approved. The cabinet shall have a glass cover door and be
pai nted red.

3.1.8 Fiel d Wl ding

Procedures and wel ders shall be qualified in accordance with AW D1. 1f or
structural welding and ASME BPVC SEC | X for wel ding of equipnent. Welding
procedures qualified by others, and wel ders and wel di ng operators qualified
by a previously qualified enployer may be accepted as permtted by ASME
B31.3. The Contracting O ficer shall be notified 24 hours in advance of
tests and the tests shall be perforned at the work site if practical. The
Contracting O ficer shall be provided with a copy of qualifying procedures
and a list of nanes and identification synbols of qualified welders and
wel di ng operators. The wel der or welding operator shall apply his assigned
synbol near each weld he nmakes as a permanent record. Gas-netal arc
wel di ng shall be performed by welders certified to performgas-netal arc
wel di ng.
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3.1.9 Connections to Utility Lines

The Contractor shall coordinate the work with the Contracting Oficer and
shal | provide final connections to the installation electric |ines.
Connections to transnmission |ine shall be made by utility conpany.

3.1.10 Di sposal of Liquid Dielectrics

PCB contam nated dielectrics nmust be marked as PCB and transported to and
i ncinerated by an approved EPA waste disposal facility. The Contractor
shal |l furnish certification of proper disposal. Contam nated dielectric
shall not be diluted to | ower the contam nation |evel.

3.2 EQUI PVENT | NSTALLATI ON
3.2.1 Transformer Stations

Transfornmer stations shall be installed in accordance with | EEE C57.93 and
shal | be fence-encl osed type and nounted on concrete pads.

3.2.2 Equi prent Fi ni shes

Equi prent shall be carefully installed so as not to scratch finishes.
After installation, finished surfaces shall be inspected and scratches
touched up with a finish provided by the manufacturer especially for this
pur pose.

3.2.3 Supports

Encl osures and encl osure supports shall be installed in accordance with
manufacturer's instructions. Supports shall consist of anchored channel s
| evel ed and then enbedded in the concrete foundati on. Channels, anchors,
shinms, or other leveling items shall be installed in accordance with the
recomendati ons of the equi pnent manufacturer

3.2. 4 Incom ng Line Surge Arresters

Surge arresters of the station type shall be provided on each phase of each
incoming line circuit, and nmounted on station structures as shown.

3.2.5 Transformer Surge Arresters

Surge arresters of the station type, suitable for an ungrounded system and
for the associated transforner primary line-to-ground voltage, shall be
nmount ed next to each hi gh-voltage bushing on a transformer tank-nmounted
bracket and connected to a surge arrester ground pad. D scharge counters
shal | be provided and nounted on the brackets.

3.3 ELECTRI CAL BUS CONNECTI ONS

Al'l connections to alum num bus shall be cleaned and coated with an
inhibiter in accordance with manufacturer's reconmmended net hods. Al

bol ted connections shall be torqued to the correct tightness. The
Contractor shall establish a checklist to insure that bolted connections
have been properly coated and correctly torqued. Al welded connections on
al um num buswork shall be by the gas nmetal -arc wel ding process. The shield
inert gas shall be argon. The welder shall be certified for gas netal -arc
wel di ng.
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3.4 GROUNDI NG

A grounding grid, consisting of the indicated configuration of bare copper
conductors and driven ground rods shall be installed as shown on the

drawi ngs. Gounding grid shall conmply with IEEE Std 80. Equi prent frames
of metal -encl osed equi prent, nedi umvoltage cable term nations, chain-link
fencing, netal -structures, and other noncurrent-carrying netal itens shal
be connected to the ground grid as shown. At |east two connections shal
be provided froma power transforner, to the ground grid. Fences shall be
grounded at each fixed gate post, each corner post, and at internediate
posts as indicated. Each gate section shall be bonded to its gate posts
with a 3.2 nm (1/8 inch) x 25.4 mm (1 inch) flexible braided copper strap
and ground post clanps. Fence ground clanps shall be of a type that

i nhibits corrosion between netal parts. Qutriggers shall be grounded as
shown.

3.4.1 Groundi ng El ectrodes
Groundi ng el ectrodes shall be as foll 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 one foot bel ow finished grade.

b. G&id grounding electrodes - A grid grounding el ectrode shall be
installed as shown consisting of bare copper conductors installed
600 nm plus or mnus 75 mMm below the finished top of soi
grade. &id conductors shall be bonded to all rod el ectrodes, and
to all other intersecting grid conductors. G&Gid conductors shal
be sized as shown.

3.4.2 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 nade by the fusion-welding 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 I be used.

3.4.3 Groundi ng and Bondi ng Conduct ors

Groundi ng and bondi ng conductors include all conductors used to bond
transformer encl osures, equipnent franes and structural nenbers to the
groundi ng grid. G ounding and bondi ng conductors shall be sized as shown.
After being located to provide maxi mum physi cal protection, exposed
groundi ng conductors shall be securely attached to structural supports at
not more than two foot intervals with suitable fasteners. Bends greater
than 45 degrees in ground conductors are not pernmitted. Routing of ground
conductors through concrete should be avoided. When concrete penetration
i s necessary, nonnmetallic 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.

3.4.4 Surge Arrester G ounding

Surge arresters and neutrals shall be bonded directly to the transforner
encl osure and then to the grounding grid with a bare copper conductor
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mnimmsize 4/0 . Lead lengths shall be kept as short as practicable with
no ki nks or sharp bends.

3.5 FI ELD TESTI NG
3.5.1 Cener a

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer 14 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

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

3.5.2 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 pment which
are damaged due to inproper test procedures or handling.

3.5.3 G ound- Resi stance Tests

The resistance of the grounding grid shall be measured using the

fall-of -potential method defined in IEEE Std 81. Soil resistivity in the
area of the grid shall be neasured concurrently with the grid nmeasurenents.
Ground resi stance neasurenments shall be nmade before the electrica

di stribution systemis energized and shall be nade in normally dry
conditions not less 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 toget her 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. Single rod el ectrode - 25 ohns .
b. G&Gid electrode - 1 ohns.

3.5.4 Ground-Gid Connection |Inspection
Al'l bel ow grade ground-grid connections will be visually inspected by the
Contracting O ficer before backfilling. The Contractor shall notify the
Contracting O ficer 48 hours before the site is ready for inspection

3.5.5 Liquid-Filled Transformer Tests

The following field tests shall be performed on all liquid-filled
transformers 2000 kVA and above.

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

c. Correct phase sequence.
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d. Correct operation of tap changer

3.5.6 Protective Rel ays

Protective relays shall be visually and nechanically inspected, adjusted,
tested, and calibrated in accordance with the manufacturer's published
instructions. Tests shall include pick-up, timng, contact action
restraint, and other aspects necessary to insure proper calibration and
operation. Relay settings shall be inplenented in accordance with the
coordi nation study. Relay contacts shall be manually or electrically
operated to verify that the proper breakers and alarns initiate. Relaying
current transformers shall be field tested in accordance with | EEE C57. 13.

3.5.7 Pre- Energi zati on Services

Calibration, testing, adjustnent, and placing into service of the
installation shall be acconplished by a manufacturer's product field
servi ce engi neer or independent testing conpany with a mnimum of two years
of current product experience. No part of the electrical system shall be
energi zed until all station groundi ng conmponents have been tested and
denonstrated to conmply with the specified requirenents. The follow ng
services shall be perforned on the equi pnent |isted below. These services
shal | be perfornmed subsequent to testing but prior to the initia

energi zation. The equi pment shall be inspected to insure that installation
is in conpliance with the recomendati ons of the nmanufacturer and as shown
on the detail drawi ngs. Terninations of conductors at station buses and at
maj or equi prent shall be inspected to ensure the adequacy of connecti ons.
Bare and insul ated conductors between such term nations shall be inspected
to detect possible damage caused during installation. |f factory tests
were not performed on conpl eted assenblies, tests shall be perforned after
the installation of conpleted assenblies. Conponents shall be inspected
for danage during installation or shipnment and to verify that packagi ng

mat eri al s have been renoved. Conponents capabl e of being both manually and
electrically operated shall be operated manually prior to the first

el ectrical operation. Conponents capabl e of being calibrated, adjusted,
and tested shall be calibrated, adjusted, and tested in accordance with the
i nstructions of the equiprment manufacturer. Itenms for which such services
shal | be provided include, but are not limted to, are the follow ng:

Battery, station.

Breakers, circuit.

Buses, station aerial.

Swi t ches, di sconnect w thout power fuses.
Swi t ches, air-break

Swi t chgear, netal -cl ad.

Swi t chgear, netal -encl osed interrupter
Transformers, substation.

3.5.8 Qperating Tests
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After the installation is conmpleted, and at such tinme 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 wth paragraph TEST REPORTS.

3.6 MANUFACTURER S FI ELD SERVI CE
3.6.1 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 16 hours of nornmal working tine and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, servicing the equiprment, as well as all major elenents
of the operation and mai ntenance nmanuals. Additionally, the course

i nstructions shall denonstrate all routine naintenance operations. A VHS
format video tape of the entire training session shall be submtted.

3.6.2 Install ati on Engi neer

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

3.7  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.

-- BEnd of Section --
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