AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT 1. CONTRACT ID CODE Eﬁg;s OlF )

2. AMENDMENT/MODIFICATION NO. 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO.[5. PROJECT NO. (If applicable)
AM-0002 06/14/01

6. ISSUED BY CODE 7. ADMINISTERED BY (If other than Item 6) CODE |

US ARMY ENGINEER DISTRICT, HONOLULU
CORPS OF ENGINEERS, BUILDING S-200
FORT SHAFTER, HAWAII 96858-5440
CONTRACT SPECIALIST: RENEE M. HICKS

8. NAME AND ADDRESS OF CONTRACTOR (No., street, county, State and ZIP Code) 1) [9A. AMENDMENT OF SOLICITATION NO.

X |DACA83-01-B-0003

9B. DATED (SEE ITEM 11)
05/11/01

10A. MODIFICATION OF CONTRACT/ORDER
NO

10B. DATED (SEE ITEM 13)

CODE [FACILITY CODE
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
|X| The above numbered solicitation is amended as set forth in ltem 14. The hour and date specified for receipt of Offers is extended, |:| is not extended.

Offer 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 - 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 ACKNOWLEDGEMENT 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 you 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 APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

(X)| 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: contractor I:' is not, I:' is required to sign this document and return __ copies to the issuing office.

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

feasible.
f\?sé'l K/I)CP KNMD983001, UPGRADE HANGAR COMPLEX, HICKAM AIR FORCE BASE, OAHU, HAWAII

(See Page 2 of 2 Pages)

Exceﬁ)t 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 SIGNER (Type or print)
15B. CONTRACTOR/OFFEROR 15C. DATE SIGNED |16B. UNITED STATES OF AMERICA 16C. DATE SIGNED
BY
(Signature of person authorized to sign) (Signature of Contracting Officer)
NSN 7540-01-152-9070 Created using PerForm Pro software. STANDARD FORM 30 (REV. 10-83)
PREVIOUS EDITION UNUSABLE Prescribed by GSA

FAR (48 CFR) 53.243



Am 0002 St andard Form 30
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[tem 14 (Conti nued)

1. CHANGES TO SPECI FI CATI ONS. Attached hereto are revised pages to
the specifications. The revision mark (Am0002) is shown on each
page. Changes are indicated in bold. The followi ng are revised
pages and paragraphs to the specifications:

Section 00010 — BI DDI NG SCHEDULE: Revised item nunber e.
on page 00010- 6.

Section 13280 paragraph 3.11.1

Section 13920 paragraph 2.6

Section 13945 paragraph 3.8.3

NOTE: A conpl ete copy of Amendment No. 0002 (AM0002) will be numiled

out init's entirety. This faxed copy reflects on pages/sections that
are anmended.

2. The bid opening date of June 18, 2001, is hereby extended to June
21, 2001, 2:00 p.m, Hawaiian Standard Ti ne.

( Am 0002)



Invitation for Bids No. DACA83-01-B-0003

SECTI ON 00010
Bl DDI NG SCHEDULE

UPGRADE HANGAR COWPLEX
H CKAM Al R FORCE BASE

OCAHU, HAWAI
| TEM
NO. DESCRI PTI ON QUANTI TY UNI'T AMOUNT
BASE SCHEDULE
1. Upgr ade Hangar Conpl ex 1 JOB $
TOTAL BASE SCHEDULE $
00010-3
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OPTI ONS

2. 1-Hour Separation Between
Hangars 34 and 35 (Option
No. 1) 1 JOoB $

3. 1-Hour Separation Between
Center Ofice Mdul e and
t he Adj acent Hangar 35
Area (Aircraft Docks)
(Option No. 2) 1 JoB %

4. Upgrade Hangar 35
El ectrical Systens
(Option No. 3) 1 JoB %

5. Conpressed Air and
El ectrical Cable
Uility Trenches in

Hangar 35 (Option No. 4) 1 JoB %

6. New Water Storage
Tank (Option No. 5) 1 JoB %
TOTAL OPTI ONS $
TOTAL BASE SCHEDULE PLUS OPTI ONS $

THE FOLLOW NG W LL BE COWPLETED BY THE CONTRACTI NG OFFI CER UPON AWARD

TOTAL AWARD AMOUNT (Base Schedul e pl us
Opti ons Nos. ) $

NOTES TO BI DDI NG SCHEDULE

1. By submission of an offer under the OPTION, Bidder agrees that the
Governnment may exercise the OPTION at the tine of award, or at any tine
within 30 days followi ng the date of the award of the basic contract. (See
Provi sion No. 52.217-5, EVALUATIONS OF OPTIONS, in Section 00100).

2. Failure to bid on all the itenms in the Bidding Schedul e may cause the bid
to be considered nonresponsive.

00010- 4
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PAYNMENT( S)

Conmpensation for all work to be performed under this contract will be nade
under the paynent item(s) listed herein. The principal features of the
work to be included under the paynent item(s) are noted. Work required by
the draw ngs and specifications and not particularly nmentioned shall be

i ncluded in and be paid for under the contract price for the itemto which
the work pertains. Price(s) and paynent(s) for the item(s) shall cover

all work, conplete and finished in accordance with the specifications,
schedul es, and draw ngs, and shall be full conpensation for all work in
connection therewith, including quality control and cost of perfornmnce-and
payment - bond prem uns as specified in the CONTRACT CLAUSES. Price(s) and
paynment (s) shall constitute full and final conpensation for furnishing al
mat eri al s, equi pnent, managenent, supervision, |abor, transportation, fuel
power, water, and all incidental itens necessary to conplete the work,
except as otherw se specified to be furnished by the Governnment. For the
pur pose of CONTRACT CLAUSE entitled "PROVPT PAYMENT FOR CONSTRUCTI ON
CONTRACTS", the term "designated billing office" and "desi gnated paynent

of fice" are as foll ows:

a. Billing Ofice
U.S. Arny Engineer District, Honolulu
Fort Shafter Resident O fice, Bldg. 230
Fort Shafter, H 96858- 5440

b. Paynent O fice
U.S. Arny Engineer District, Honolulu

Attn.: Accounts Payable Branch (CEPOH RM FA), Bldg. 230
Fort Shafter, H 96858- 5440

00010- 5
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Item nunmbers mentioned herein after correspond to the item nunbers in the
Bl DDI NG SCHEDULE

a. Item No. 1, UPGRADE HANGAR COWPLEX, will be paid for at the
contract price, conplete in place and ready for use, including retrofitting
the existing deluge system serving Hangar 35, providing a new wet pipe fire
sprinkl er system throughout Hangar 34, replacing the fire alarm system
t hroughout the building, including all related work, testing, fina
connections, cleanup, and all incidental itenms necessary to conplete the
wor K.

b. Item No. 2, 1-HOUR SEPARATI ON BETVEEN HANGARS 34 AND 35 (Option No.

1), will be paid for at the contract price, conplete in place and ready for
use, including all architectural work, related nmechanical and electrica
wor k, final connections, cleanup, and all incidental itens necessary to

conpl ete the work.

c. ItemNo. 3, 1-HOUR SEPARATI ON BETWEEN CENTER OFFI CE MODULE AND THE
ADJACENT HANGAR 35 AREA ( Al RCRAFT DOCKS) (Option No. 2), will be paid for at
the contract price, conplete in place and ready for use, including al
associ ated architectural work, mechanical ventilation upgrade, electrica
i nprovenents, testing, final connections, cleanup, and all incidental itens
necessary to conplete the work.

d. Item No. 4, UPGRADE HANGAR 35 ELECTRI CAL SYSTEMS (Option No. 3),
will be paid for at the contract price, conplete in place and ready for use
including all electrical retrofit work to upgrade existing electrical systens
in Hangar 35 to conply with the hazardous | ocation where they are |ocated,
rel ated testing, final connections, cleanup, and all incidental itens
necessary to conplete the work

e. Iltem No. 5, COWPRESSED Al R AND ELECTRI CAL CABLE UTI LI TY TRENCHES I N
HANGAR 35 (Option No. 4), will be paid for at the contract price, conplete in
pl ace and ready for use, including all retrofit work necessary to cut new
utility cabl e/ hose trenches in the existing hangar floor and install trench
floor drains as indicated in Hangar 35 including all structural work, piping
connections and rel ated pi ping, clean-up, and all incidental itens necessary
to compl ete the work.

f. ltem No. 6, NEWWATER STORAGE TANK (Option No. 5), will be paid for
at the contract price, conplete in place and ready for use, including
structural foundation work, piping connections and related piping, contro
work, tank structure, and all related appurtenances, |evel indicators and
panel s, testing, final connections, cleanup, and all incidental itens
necessary to conplete the work.

- End of Section -

00010- 6
( Am 0002)



UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

SECTI ON TABLE OF CONTENTS

DI VI SION 13 - SPECI AL CONSTRUCTI ON

SECTI ON 13280

ASBESTOS ABATEMENT

PART 1 GENERAL
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.13 HAZARD COVMUNI CATI ON PROGRAM
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1.14.1 CGeneral Legal Requiremnents
1.14.2 Litigation and Notification

.15 PERSONAL PROTECTI VE EQUI PMENT

1.15.1 Respirators
1.15.2 Wol e Body Protection
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1.15.2.3 Foot Coveri ngs
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1.15.2.5 Protecti ve Eye War
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1.16.2 3- St age Decont ani nati on Area

SECTI ON 13280 Page 1
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3 Load- Qut Unit

4 Si ngl e Stage Decontani nation Area

5 Decont am nati on Requirenents for Cass |V Wrk
6 Decont am nati on Area Entry Procedures

7 Decont am nation Area Exit Procedures

8 Lunch Areas

9 Snoki ng

REGULATED AREAS

WARNI NG SI GNS AND TAPE
WARNI NG LABELS
LOCAL EXHAUST VENTI LATI ON
TOOLS
RENTAL EQUI PMENT
Al R MONI TORI NG EQUI PMENT
EXPENDABLE SUPPLI ES
1 Duct Tape
2 Di sposal Contai ners
3 Di sposal Bags
.4 Fi ber board Druns
5 Car dboard Boxes
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24.6.2 Rei nf or ced

.7 Amended Water

. 8 Masti c Removi ng Sol vent

.9 Leak-ti ght Wappi ng

.10 Vi ewi ng | nspecti on W ndow
.11 Wetting Agents

.12 Stri ppabl e Coating
M SCELLANEQUS | TEMS
PRODUCTS

ENCAPSULANTS

ENCASEMENT PRODUCTS
EXECUTI ON
GENERAL REQUI REMENTS

PROTECTI ON OF ADJACENT WORK OR AREAS TO REMAI N
OBJECTS

.1 Renoval of Mobile Objects
.2 Stationary Objects

BUI LDl NG VENTI LATI ON SYSTEM AND CRI TI CAL BARRI ERS
PRECLEANI NG
METHODS OF COMPLI ANCE

Mandat ed Practices

Control Met hods

Unaccept abl e Practi ces

Class Il Work

Specific Control Methods for Class Il Wrk
5.1 O her Class Il Jobs

Cl eani ng After Asbestos Renpval

Class Il Asbestos Wrk Response Action Detail
FI NAL CLEANI NG AND VI SUAL | NSPECTI ON
L OCKDOWN
Al R MONI TORI NG

1 CGeneral Requirenents For Exposure
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3.9.3 Envi ronnental Air Mnitoring During Abatenent
3.9.4 Final C earance Air Monitoring
3.9.4.1 Fi nal C earance Requirenents, N OSH PCM Met hod
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3.10 CLEARANCE CERTI FI CATI ON
3.11 CLEANUP AND DI SPOSAL
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3.11.3 Scal e Wi ght Measur enent
3.11.4 Weigh Bill and Delivery Tickets
3.11.5 Asbest os Waste Shi pment Record
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UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

SECTI ON 13280

ASBESTOS ABATEMENT

PART 1 GENERAL

1.

1 REFERENCES

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

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANSI Z9.2 (1979; R 1991) Fundanental s Governing the
Desi gn and Qperation of Local Exhaust
Syst ens

ANSI 7z87.1 (1989; Errata; Z87.1a) Cccupational and

Educati onal Eye and Face Protection
ANSI Z88. 2 (1992) Respiratory Protection

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

ASTM C 732 (1995) Aging Effects of Artificial
Weat hering on Latex Seal ants

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

ASTM D 1331 (1989; R 1995) Surface and Interfacial
Tensi on of Sol utions of Surface-Active
Agent s

ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (Inpact)

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

ASTM E 84 (1998e1) sSurface Burning Characteristics
of Building Materials

ASTM E 96 (1995) Water Vapor Transm ssion of
Mat eri al s

ASTM E 119 (1998) Fire Tests of Building Construction

and Materials

ASTM E 736 (1992) Cohesi on/ Adhesi on of Sprayed
Fire-Resistive Materials Applied to
Structural Memnbers

SECTI ON 13280 Page 4
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UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

ASTM E 1368 (1997) Visual I|nspection of Asbestos
Abat enent Proj ects

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910 Cccupational Safety and Health Standards

29 CFR 1926 Saf ety and Health Regul ations for
Const ruction

40 CFR 61 Nati onal Em ssions Standards for Hazardous
Air Pollutants

40 CFR 763 Asbest os

42 CFR 84 Approval of Respiratory Protective Devices

49 CFR 107 Hazar dous Materials Program Procedures

49 CFR 171 General Information, Regul ations and
Definitions

49 CFR 172 Hazardous Materials Table, Special

Provi si ons, Hazardous Materials
Conmuni cati ons, Energency Response
Information, and Trai ni ng Requirenents

49 CFR 173 Shi ppers - Ceneral Requirements for
Shi pnent s and Packagi ngs

COMPRESSED GAS ASSOCI ATl ON ( CGA)
CGA G7 (1990) Comnpressed Air for Human Respiration
CA G7.1 (1997) Commodity Specification for Ar

ENG NEERI NG MANUALS ( EM

EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety
and Heal th Requirenments Manual

ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

EPA 340/ 1-90-018 (1990) Asbest os/ NESHAP Regul at ed Asbest os
Cont ai ni ng Material s Gui dance

EPA 340/ 1-90- 019 (1990) Asbest os/ NESHAP Adequately Wt
Gui dance

EPA 560/ 5- 85-024 (1985) Guidance for Controlling

Asbest os-Contai ning Materials in Buildings
STATE OF HAWAI I, OCCUPATI ONAL SAFETY AND HEALTH STANDARDS ( HI OSH)

H OSH 12-145.1 Asbestos, Title 12, Subtitle 8, Part 3,
Chapter 145

HAWAI | REVI SED STATUTES

SECTI ON 13280 Page 5
( Am 0002)



UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

1

HRS 16-77-19 Contractors

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 701 (1996; TIA 96-1, 96-2) Methods of Fire
Tests for Flame-Resistant Textiles and
Fil s

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

NI OSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990)
NIl OSH Manual of Anal ytical Methods

UNDERWRI TERS LABORATORI ES (UL)

UL 586 (1996) High-Efficiency, Particulate, Ar
Filter Units

2 DEFI NI TI ONS

a. Adequately Wet: A termdefined in 40 CFR 61, Subpart M and EPA
340/ 1-90- 019 neaning to sufficiently mx or penetrate with liquid
to prevent the release of particulate. |If visible em ssions are
observed com ng from asbhestos nmaterial, then that material has not
been adequately wetted. However, the absence of visible en ssions
is not sufficient evidence of being adequately wetted.

b. Aggressive Method: Renoval or disturbance of building material by
sandi ng, abrading, grinding, or other nethod that breaks,
crunbl es, or disintegrates intact asbhestos nateri al

c. Amended Water: Water containing a wetting agent or surfactant
with a surface tension of at |east 29 dynes per square centineter
when tested in accordance with ASTM D 1331.

d. Asbestos: Asbestos includes chrysotile, anpsite, crocidolite,
trenolite asbestos, anthophylite asbestos, actinolite asbestos,
and any of these mnerals that have been chemcally treated and/or
al tered.

e. Asbestos-Containing Material (ACM: Any materials containing nore
t han one percent asbestos.

f. Asbestos Fiber: A particulate formof asbestos, 5 mcroneters or
longer, with a length-to-width ratio of at least 3 to 1

g. Authorized Person: Any person authorized by the Contractor and
required by work duties to be present in the regul ated areas.

h. Building Inspector: Individual who inspects buildings for
asbest os and has EPA Mddel Accreditation Plan (MAP) "Buil di ng
I nspector" training; accreditation required by 40 CFR 763, Subpart
E, Appendi x C

i. Certified Hazardous Materials Manager (CHW): As used in this
section, refers to a Hazardous Materials Professional who is
certified by the Institute of Hazardous Materials Managenent.

j. Certified Industrial Hygienist (CIH: An Industrial Hygienist

SECTI ON 13280 Page 6
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UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

certified in the practice of industrial hygiene by the Anerican
Board of Industrial Hygiene.

k. Certified Safety Professional (CSP): As used in this section
refers to a Safety Professional who is certified by the Nationa
Saf ety Counci |

Class | Asbestos Work: Activities defined by OSHA invol ving the
renoval of thermal systeminsulation (TSI) and surfaci ng ACM

m Class Il Asbestos Wirk: Activities defined by OSHA involving the
renoval of ACM which is not thernmal systeminsulation or surfacing
material. This includes, but is not limted to, the renoval of
asbestos - containing wallboard, floor tile and sheeting, roofing
and siding shingles, and construction nastic. Certain
"incidental" roofing materials such as mastic, flashing and

cenents when they are still intact are excluded fromd ass |
asbestos work. Renpval of small ampounts of these materials which
would fit into a glovebag may be classified as a Class Il job.

n. Cass Il Asbestos Wbrk: Activities defined by OSHA that involve

repai r and mmi ntenance operations, where ACM including TSI and
surfacing ACM is likely to be disturbed. Operations may include
drilling, abrading, cutting a hole, cable pulling, crawing

t hrough tunnels or attics and spaces above the ceiling, where
asbestos is actively disturbed or asbestos-containing debris is
actively disturbed.

0. Cass |V Asbestos Wirk: Maintenance and custodial construction
activities during which enployees contact but do not disturb ACM
and activities to clean-up dust, waste and debris resulting from
Class I, Il, and I'll activities. This may include dusting
surfaces where ACM waste and debris and acconmpanyi ng dust exists
and cl eaning up | oose ACM debris from TSI or surfacing ACM
foll owi ng construction.

p. Clean room An uncontaninated roomhaving facilities for the
storage of enployees' street clothing and uncontani nated materials
and equi pnent.

g. Conpetent Person: 1In addition to the definition in 29 CFR 1926,
Section .32(f), a person who is capable of identifying existing
asbestos hazards as defined in 29 CFR 1926, Section .1101,
sel ecting the appropriate control strategy, has the authority to
t ake pronmpt corrective nmeasures to elimnate them and has EPA
Model Accreditation Plan (MAP) "Contractor/ Supervisor" training;
accreditation required by 40 CFR 763, Subpart E, Appendix C

r. Contractor/Supervisor: Individual who supervi ses ashestos
abat ement work and has EPA Model Accreditation Plan
"Contractor/Supervisor" training; accreditation required by 40 CFR
763, Subpart E, Appendix C

s. Critical Barrier: One or nore layers of plastic sealed over al
openings into a regulated area or any other sinilarly placed
physical barrier sufficient to prevent airborne asbestos in a
regul ated area frommgrating to an adj acent area.

t. Decontam nation Area: An enclosed area adjacent and connected to

SECTI ON 13280 Page 7
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the regul ated area and consisting of an equi pment room shower
area, and clean room which is used for the decontam nation of
wor kers, materials, and equi pnent that are contami nated with
ashest os.

Denolition: The wecking or taking out of any | oad-supporting
structural nenmber and any rel ated razing, renoving, or stripping
of asbestos products.

Di sposal Bag: A 0.15 mm thick, |eak-tight plastic bag,
pre-labeled in accordance with 29 CFR 1926, Section .1101, used
for transporting asbestos waste from contai nnent to disposal site.

Di sturbance: Activities that disrupt the matrix of asbestos
material, crunble or pulverize asbestos material, or generate
visible debris from asbestos nmaterial. Disturbance includes
cutting away small anounts of asbestos material, no greater than
t he amount which can be contained in 1 standard sized gl ovebag or
wast e bag, not larger than 1.5 m in length and width in order to
access a buil ding conponent.

Doct or of Philosophy (PhD): As used in this section, refers to a
person who has a Doctoral degree in Industrial Hygi ene or
Cccupational Health and Safety froman accredited School of Public
Heal t h.

Equi prent Room or Area: An area adjacent to the regulated area
used for the decontam nation of enployees and their equipnent.

Enpl oyee Exposure: That exposure to airborne asbestos that woul d
occur if the enployee were not using respiratory protective
equi pnent .

Fiber: A fibrous particulate, 5 mcroneters or longer, with a
length to width ratio of at least 3 to 1.

Friable ACM A termdefined in 40 CFR 61, Subpart M and EPA
340/ 1-90- 018 neani ng any nmaterial which contains nore than 1
percent asbestos, as deternined using the nethod specified in 40
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light

M croscopy (PLM, that when dry, can be crunbled, pulverized, or
reduced to powder by hand pressure. |f the asbestos content is
| ess than 10 percent, as determ ned by a nethod ot her than point
counting by PLM the asbestos content is verified by point
counting using PLM

Hi gh-Efficiency Particulate Air (HEPA) Filter: A filter capable
of trapping and retaining at |east 99.97 percent of al
nono- di spersed particles of 0.3 micronmeters in dianmeter.

Honbgeneous Area: An area of surfacing material or thermal system
insulation that is uniformin color and texture.

Industrial Hygienist: A professional qualified by education
training, and experience to anticipate, recogni ze, evaluate, and
devel op controls for occupational health hazards.

Intact: Asbestos material which has not crunbl ed, been

pul veri zed, or otherw se deteriorated so that the asbestos is no

SECTI ON 13280 Page 8
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UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

longer likely to be bound with its matrix. Renoval of "intact"
asphaltic, resinous, cenmentitious products does not render the
asbestos material non-intact sinply by being separated into
smal | er pieces.

gg. Master of Public Health (MPH): As used in this section, refers to
a person who has a Masters degree in Public Health froman
accredited School of Public Health.

hh. Master of Science: As used in this section, refers to a person
who has a Masters of Science degree froman accredited School of
Public Heal th.

ii. Model Accreditation Plan (MAP): USEPA training accreditation
requi renents for persons who work with asbestos as specified in 40
CFR 763, Subpart E, Appendix C.

jj. Modification: A changed or altered procedure, material or
conponent of a control system which replaces a procedure,
material or conponent of a required system

kk. Negative Exposure Assessnent: A denonstration by the Contractor
to show that enpl oyee exposure during an operation is expected to
be consistently bel ow the OSHA Perm ssi bl e Exposure Limts (PELS).

I1. NESHAP: National Em ssion Standards for Hazardous Air Pol | utants.
The USEPA NESHAP regul ation for asbestos is at 40 CFR 61, Subpart
M

mnm Nonfriable ACM A NESHAP termdefined in 40 CFR 61, Subpart M and
EPA 340/ 1-90- 018 neaning any material containing nore than 1
percent asbestos, as deternined using the nethod specified in 40
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light
M croscopy, that, when dry, cannot be crunbl ed, pulverized or
reduced to powder by hand pressure.

nn. Nonfriable ACM (Category 1): A NESHAP termdefined in 40 CFR 61
Subpart E and EPA 340/ 1-90-018 neani ng asbest os-contai ni ng
packi ngs, gaskets, resilient floor covering, and asphalt roofing
products containing nore than 1 percent asbestos as determ ned
using the nethod specified in 40 CFR 763, Subpart F, Appendix A
Section 1, Polarized Light M croscopy.

00. Nonfriable ACM (Category I1): A NESHAP term defined in 40 CFR 61
Subpart E and EPA 340/ 1-90-018 neani ng any material, excluding
Category | nonfriable ACM containing nore than 1 percent
asbestos, as determ ned using the methods specified in 40 CFR 763,
Subpart F, Appendix A, Section 1, Polarized Light M croscopy, that
when dry, cannot be crunbl ed, pulverized, or reduced to powder by
hand pressure.

pp. Perm ssible Exposure Limits (PELS):

(1) PEL-Tinme weighted average(TWA): Concentration of asbestos
not in excess of 0.1 fibers per cubic centimeter of air (f/cc) as
an 8 hour tine weighted average (TWA), as determined by the nethod
prescribed in 29 CFR 1926, Section .1101, Appendix A, or the
current version of NI OSH Pub No. 84-100 anal ytical nethod 7400.
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(2) PEL-Excursion Limt: An airborne concentration of ashestos
not in excess of 1.0 f/cc of air as averaged over a sanpling

peri od of 30 minutes as determi ned by the nethod prescribed in 29
CFR 1926, Section .1101, Appendix A, or the current version of

NIl OSH Pub No. 84-100 anal ytical method 7400.

gq. Registered Professional Engineer (PE): As used in this section
refers to an Engineer who is |licensed by the professiona
licensing board of one of the 50 states of the United States of
America, to practice as a professional engineer.

rr. Registered Architect (RA): As used in this section, refers to an
Architect who is licensed by the professional |icensing board of
one of the 50 states of the United States of Anerica to practice
as a professional architect.

ss. Regul ated Area: An OSHA termdefined in 29 CFR 1926, Section
. 1101 nmeani ng an area established by the Contractor to denarcate
areas where Class I, Il, and IIl asbestos work is conducted; also
any adj oi ning area where debris and waste from such asbestos work
accunul ate; and an area wi thin which airborne concentrations of
asbest os exceed, or there is a reasonable possibility they nmay
exceed, the pernissible exposure limt.

tt. Renoval: All operations where asbestos nmaterial is taken out or
stripped fromstructures or substrates, and includes denplition
operations.

uu. Repair: Overhauling, rebuilding, reconstructing, or
recondi tioning of structures or substrates, including
encapsul ati on or other repair of asbestos material attached to
structures or substrates. |f the anmpunt of asbestos so
"di sturbed" cannot be contained in 1 standard gl ovebag or waste
bag, Class | precautions are required.

vv. Spills/Enmergency C eanups: C eanup of sizable anpbunts of asbestos
wast e and debris which has occurred, for exanple, when water
damage occurs in a building, and sizable anounts of asbestos are
di sl odged. A Conpetent Person evaluates the site and asbestos to
be handl ed, and based on the type, condition and extent of the
di sl odged material, classifies the cleanup as Class I, II, or IIlI.

Only if the naterial was intact and the cleanup involves nere
contact of asbestos, rather than disturbance, could there be a
Class IV classification

ww. Surfacing ACM Asbestos-containing material which contains nore
than 1% asbestos and is sprayed-on, trowel ed-on, or otherw se
applied to surfaces, such as acoustical plaster on ceilings and
fireproofing materials on structural nenbers, or other materials
on surfaces for acoustical, fireproofing, or other purposes.

xX. Thermal systeminsulation (TSI) ACM ACM which contains nore than
1% asbestos and is applied to pipes, fittings, boilers, breeching,
tanks, ducts, or other interior structural conponents to prevent
heat | oss or gain or water condensation

yy. Worker: Individual (not designated as the Conpetent Person or a
supervi sor) who perforns asbestos work and has conpl et ed asbest os
wor ker training required by 29 CFR 1926, Section .1101, to include

SECTI ON 13280 Page 10
( Am 0002)



UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

1

EPA Model Accreditation Plan (MAP) "Wbrker" training;
accreditation required by 40 CFR 763, Subpart E, Appendix C, if
required by the OSHA C ass of work to be perfornmed or by the state
where the work is to be perforned.

3 DESCRI PTI ON OF WORK

The work covered by this section includes the renpval of asbestos naterials
whi ch are encountered during alteration and renovation activities
associated with this project and describes procedures and equi prent
required to protect workers and occupants of the regul ated area from
contact with airborne asbestos fibers and ACM dust and debris. Activities
i nclude OSHA Class Il work operations involving asbestos material. The
work al so includes contai nnent, storage, transportation and di sposal of the
gener at ed asbestos wastes. Mre specific operational procedures shall be
detailed in the required Accident Prevention Plan and its subconponents,

t he Asbestos Hazard Abatenment Plan and Activity Hazard Anal yses required in
par agr aph SAFETY AND HEALTH PROGRAM AND PLANS.

.3.1 Abat ement Wor k Tasks

The specific asbestos material to be abated is identified on the detailed

pl ans and project drawings. A summary of work task data el enents for each

i ndi vi dual asbestos abatenment work task to include the appropriate RESPONSE
ACTI ON DETAIL SHEET (itemto be abated and nethods to be used) and SET-UP
DETAI L SHEETS (contai nment techni ques to include safety precauti ons and

nmet hods) is included in Table 1, "Individual Wrk Task Data El ements" at
the end of this section.

. 3.2 Unexpect ed Di scovery of Asbestos

For any previously untested buil di ng conponents suspected to contain
asbestos and |l ocated in areas inpacted by the work, the Contractor shal
notify the Contracting Oficer (CO who will have the option of ordering up
to 6 bulk sanmples to be obtained at the Contractor's expense and delivered
to a laboratory accredited under the National Institute of Standards and
Technol ogy (NI ST) "National Voluntary Laboratory Accreditation Program
(NVLAP)" and anal yzed by PLM at no additional cost to the Government. Any
addi ti onal components identified as containing asbestos that have been
approved by the Contracting Oficer for renoval shall be renoved by the
Contractor and will be paid for by an equitable adjustnent to the contract
price under the CONTRACT CLAUSE titled "changes". Sanpling activities
undertaken to deternmine the presence of additional asbestos naterial shal
be conducted by personnel who have successfully conpl eted the EPA Mde
Accreditation Plan (MAP) "Building Inspector” training course required by
40 CFR 763, Subpart E, Appendix C

.4 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
Contractor shall subnit for review by the governnment all submittals
designated "GA". No work shall begin until the Contractor has
satisfactorily incorporated all governnent review comments and the
government has provided witten approval of the submttal to the
Contractor. No payrment will be granted to the Contractor for del ays
resulting fromthe Contractor's incorporation of review conments.
Submittal of items requiring "GA" shall not be considered automatic
approval by the governnent. The Government shall be provided 30 days to
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review submttals fromdate of receipt of the submttal by the government.

I f subsequent submittals of the sane docunent are required, the government
shal |l be provided 30 days to review each subnmittal. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Data
Mat eri al s and Equi pnent; FI O
Manuf acturer's catal og data for all nmaterials and equi pnment to be used in
t he work, including brand name, nodel, capacity, performance
characteristics and any other pertinent information. Test results and
certificates fromthe manufacturer of encapsul ants substantiating
conpliance with performance requirenents of this specification. Material
Safety Data Sheets for all chemicals to be used onsite in the sane format
as inplemented in the Contractor's HAZARD COVMUNI CATI ON PROGRAM  Dat a
shal | include, but shall not be limted to, the followi ng itens:
a. Hgh Efficiency Filtered Air (HEPA) |ocal exhaust equi pnent
b. Vacuum cl eani ng equi prent
c. Pressure differential monitor for HEPA | ocal exhaust equi pnent
d. Air nonitoring equi prent
e. Respirators
f. Personal protective clothing and equi prent
(1) Coveralls
(2) Oher work clothing
(3) Foot coverings
(4) Hard hats
(5) Eye protection
(6) Oher itens required and approved by Contractors Designated
| H and Conpetent Person
g. Duct Tape
h. Di sposal Containers
(1) Disposal bags
(2) Fiberboard druns
(3) Paperboard boxes
i. Sheet Plastic
(1) Polyethyl ene Sheet - General

(2) Polyethyl ene Sheet - Flanme Resistant
(3) Polyethyl ene Sheet - Reinforced

j. \Wetting Agent

(1) Anmended Water
(2) Renoval encapsul ant

k. Strippable Coating
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. Prefabricated Decontamnination Unit

m OQher itens

n. Chem cal encapsul ant

0. Material Safety Data Sheets (for all chem cals proposed)

SD- 04 Dr awi ngs
Site Layout; GA
Descriptions, detail project drawi ngs, and site layout to include worksite
contai nnent area techni ques as prescribed on applicable SET-UP DETAIL
SHEETS, |ocal exhaust ventilation system |l ocations, decontani nation units
and | oad-out units, other tenporary waste storage facility, access tunnels,
| ocation of tenporary utilities (electrical, water, sewer) and boundaries
of each regul ated area.

SD-08 St atenents
Qualifications; GA.

A witten report providing evidence of qualifications for personnel,
facilities and equi pment assigned to the work.

Trai ni ng Program FI QO

A copy of the witten project site-specific training material as indicated
in 29 CFR 1926, Section .1101 that will be used to train onsite enpl oyees.
The training docunent shall be signed by the Contractor's Designated IH and
Conpet ent Person.

Medi cal Requirenents; FIO

Physician's witten opinion.

Encapsul ants; GA.

Certificates stating that encapsul ants nmeet the applicable specified
performance requirenents.

SD- 09 Reports
Air Mnitoring, GA
Air-monitoring results and docunentati on.
Local Exhaust Ventilation; FIQO
Pressure differential recordings.
Li censes, Permits and Notifications; GA
Li censes, pernits, and notifications.
SD- 13 Certificates
Vacuum Filtration and Ventilation Equi pnent; FIQO
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Manuf acturer's certifications showi ng conpliance with ANSI Z9.2 for
a. Vacuuns.
b. Water filtration equipnent.
c. Ventilation equipnent.
d. Oher equipnent required to contain airborne asbestos fibers.
SD- 18 Records

Respiratory Protection Program FIO

Records of the respirator program

Cl eanup and Di sposal ; GA

Wast e shipnment records. Weigh bills and delivery tickets shall be
furni shed for information only.

1.5 QUALI FI CATI ONS
1.5.1 Witten Qualifications and O gani zati on Report

The Contractor shall furnish a witten qualifications and organi zation
report providing evidence of qualifications and training certification of
the Contractor, Contractor's Project Supervisor, Designated Conpetent
Person, supervisors and workers; Designated |IH (person assigned to project
and firmnanme); independent testing |aboratory (including nanme of firm
principal, and analysts who will perform anal yses); all subcontractors to
be used including di sposal transportation and disposal facility firms,
subcontractor supervisors, subcontractor workers; and any others assigned
to perform asbestos abatenent and support activities. The report shal

i ncl ude an organi zati on chart showi ng the Contractor's staff organization
for this project by nane and title, chain of command and reporting
relationship with all subcontractors. The report shall be signed by the
Contractor, the Contractor's onsite project manager, Designated Conpetent
Person, Designated |IH, designated testing |aboratory and the principals of

all subcontractors to be used. The Contractor shall include the follow ng
statenment in the report: "By signing this report | certify that the
personnel | amresponsible for during the course of this project fully

understand the contents of 29 CFR 1926, Section .1101, 40 CFR 61, Subpart
M H OSH 12-145.1 and the federal, state and | ocal requirements specified
i n paragraph SAFETY AND HEALTH PROGRAM AND PLANS for those asbestos
abatement activities that they will be involved in."

1.5.2 Speci fic Requirenents

The Contractor shall designate in witing, personnel neeting the follow ng
qual i fications:

a. Designated Conpetent Person: The nanme, address, tel ephone nunber,
and resune of the Contractor's Designated Conpetent Person shal
be provided. Evidence that the full-tine Designated Conpetent
Person is qualified in accordance with H OSH 12-145.1, 29 CFR 1926,
Sections .32 and .1101, has valid and current EPA ( AHERA) Mbode
Accreditation Plan (MAP) "Contractor/Supervisor" training
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accreditation required by 40 CFR 763, Subpart E, Appendix C, and
is experienced in the adm nistrati on and supervision of ashestos
abat ement projects, including exposure assessment and nonitoring,
wor k practices, abatenent nethods, protective measures for
personnel, setting up and inspecting asbestos abatement work
areas, evaluating the integrity of containnment barriers, placenment
and operation of |ocal exhaust systens, asbhestos nateria

gener ated waste contai nnent and di sposal procedures,

decontanmi nation units installation and mai ntenance requiremnments,
site safety and health requirenents, notification of other

enpl oyees onsite, etc. The duties of the Conpetent Person shal
include the following: controlling entry to and exit fromthe
regul ated area; supervising any enpl oyee exposure nonitoring
required by 29 CFR 1926, Section .1101 and H OSH 12-145. 1;
ensuring that all enployees working within a regul ated area wear

t he appropriate personal protective equi prent (PPE), are trained
in the use of appropriate nethods of exposure control, and use the
hygi ene facilities and decontam nation procedures specified; and
ensuring that engineering controls in use are in proper operating
conditions and are functioning properly. The Designated Conpetent
Person shall be responsible for conpliance with applicable
federal, state and |ocal requirenents, the Contractor's Accident
Prevention Pl an and Asbestos Hazard Abatenent Plan. The

Desi gnat ed Conpetent Person shall provide, and the Contractor
shal |l subnit, the "Contractor/Supervisor" course conpletion
certificate and the nbst recent certificate for required refresher
training with the enployee "Certificate of Wrker Acknow edgment™”
required by this paragraph. The Contractor shall submit evidence
that this person has a mninumof 2 years of on-the-job asbestos
abat ement experience rel evant to OSHA conpetent person

requi renents. The Designated Conpetent Person shall be onsite at
all times during the conduct of this project.

b. Project and Ot her Supervisors: The Contractor shall provide the
nane, address, telephone nunber, and resune of the Project
Supervi sor and ot her supervisors who have responsibility to
i npl enent the Accident Prevention Plan, including the Asbestos
Hazard Abatenent Plan and Activity Hazard Anal yses, the authority
to direct work performed under this contract and verify
conpl i ance, and have valid and current EPA (AHERA) Mde
Accreditation Plan (MAP) "Contractor/Supervisor" training
accreditation required by 40 CFR 763, Subpart E, Appendix C. The
Proj ect Supervisor and other supervisors shall provide, and the
Contractor shall submit, the "Contractor/Supervisor" course
conpletion certificate and the nost recent certificate for
required refresher training with the enployee "Certificate of
Wor ker Acknow edgment” required by this paragraph. The Contractor
shal | subnit evidence that the Project Supervisor has a m ni mum of
2 years of on-the-job asbestos abatenent experience relevant to
proj ect supervisor responsibilities and the other supervisors have
a mnimumof 1 year on-the-job asbestos abatenment experience
conmensurate with the responsibilities they will have on this
proj ect.

c. Designated Industrial Hygienist: The Contractor shall provide the
nane, address, telephone nunber, resunme and other information
specified below for the Industrial Hygienist (IH) selected to
prepare the Contractor's Asbestos Hazard Abatement Pl an, prepare
and performtraining, direct air nonitoring and assist the
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Contractor's Conpetent Person in inplenenting and ensuring that
safety and health requirements are conplied with during the
performance of all required work. The Designated IH shall be a
person who is a CIH, CSP, CHW PE, RA, PhD in Industrical Hygiene
or Cccupational Safety and Health, MPH or a Master of Science and
neets all education and experience requirenments as determ ned and
docunented by applicable certification/registration; has EPA
(AHERA) Model Accreditation Plan (MAP), Project Designer

I nspect or and Contractor/ Supervi sor training accreditation
required by 40 CFR 763, Subpart E, Appendix C, N OSH 582 trai ning,
and has a mnimum of 2 years of conprehensive experience in

pl anni ng and overseei ng asbestos abatenent activities. The

Desi gnated I H shall provide, and the Contractor shall submt, the
Proj ect Designer, Inspector and Contractor/ Supervisor course
conpletion certificate and the nost recent certificate for
required refresher training with the enployee "Certificate of

Wor ker Acknow edgment” required by this paragraph. The Designated
IH shall be completely independent fromthe Contractor according
to federal, state, or local regulations; that is, shall not be a
Contractor's enployee or be an enployee or principal of a firmin
a business relationship with the Contractor negating such

i ndependent status. A copy of the Designated IH s current valid
certification/registration or diplom shall be included. The
Designated IH or IHT shall be onsite at all tinmes for the duration
of asbestos activities and shall be available for energencies. |In
addition, the Designated IH shall prepare, and the Contractor

shal |l subnit, the name, address, telephone nunbers and resunes of
additional IH s and industrial hygiene technicians (IHT) who will
be assisting the Designated IH in performng onsite tasks. |IHs
and | HTs supporting the Designated IH shall have a m ni nrum of 2
years of practical onsite asbestos abatenent experience and N OSH
582 training. The IHT shall have currently attended and passed
EPA and/or State Accreditati on Program approved AHERA

Contractor/ Supervi sor and | nspector courses; and Project

Moni toring courses as specified in EPA 40 CFR 763. The fornal
reporting relationship between the Designated IH and the support

I Hs and | HTs, the Designated Conpetent Person, and the Contractor
shal | be indicated.

d. Asbestos Abatenment Workers: Asbestos abatement workers shall neet
the requirenents contained in 29 CFR 1926, Section .1101, 40 CFR 61
Subpart M HI OSH 12-145.1, and other applicable federal, state and
| ocal requirenents. Workers shall have current and valid AHERA
wor ker training. Wrker training docunentation shall be provided
as required on the "Certificate of Wrkers Acknow edgrment" in this

par agr aph.

e. Worker Training and Certification of Wrker Acknow edgment:
Trai ni ng docunentation will be required for each enpl oyee who wl|l
perform OSHA Class |, Class Il, Cass Ill, or Cass |V asbestos

abat ement operations. Such docurmentation shall be subnitted on a
Contractor generated formtitled "Certificate of Wbrkers

Acknowl edgrment", to be conpleted for each enployee in the sane
format and containing the sane information as the exanple
certificate at the end of this section. Training course
conpletion certificates (initial and nmost recent update refresher)
required by the informati on checked on the formshall be attached.

f. Physician: The Contractor shall provide the nanme, nedica
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qual i fications, address, telephone nunber and resune of the
physician who will or has perforned the nedi cal exam nations and

eval uati ons of the persons who will conduct the asbestos abatenent
wor k tasks. The physician shall be currently licensed by the
state where the workers will be or have been exam ned, have

expertise in pneunopconi osis and shall be responsible for the

det erm nati on of nedical surveillance protocols and for review of
exam nation/test results performed in conmpliance with 29 CFR 1926,
Section .1101, H OSH 12-145.1, and paragraph MEDI CAL REQUI REMENTS.
The physician shall be familiar with the site's hazards and the
scope of this project.

g. First Ald and CPR Trai ned Persons: The nanes of at |east 2
persons who are currently trained in first aid and CPR by the
American Red Cross or other approved agency shall be designated
and shall be onsite at all times during site operations. They
shall be trained in universal precautions and the use of PPE as
descri bed in the Bl oodborne Pat hogens Standard of 29 CFR 1910,
Section .1030 and shall be included in the Contractor's Bl oodborne
Pat hogen Program These persons may perform other duties but
shall be imediately available to render first aid when needed. A
copy of each designated person's current valid First Aid and CPR
certificate shall be provided.

h. I ndependent Testing Laboratory: The Contractor shall provide the
nane, address and tel ephone number of the independent testing
| aboratory selected to performthe sanple anal yses and report the
results. The testing |laboratory shall be conpletely independent
fromthe Contractor as recognized by federal, state or |oca
regul ations. Witten verification of the following criteria,
signed by the testing |aboratory principal and the Contractor
shal | be submitted

(1) Phase contrast mcroscopy (PCM: The laboratory is fully
equi pped and proficient in conducti ng PCM of airborne sanples
using the nethods specified by 29 CFR 1926, Section .1101, OSHA
net hod | D-160, the nost current version of N OSH Pub No. 84-100
Met hod 7400, and (when necessary) N OSH Pub No. 84-100 Met hod
7402, transm ssion electron microscopy (TEM; the laboratory is
currently judged proficient (classified as acceptable) in counting
ai rborne asbestos sanples by PCM by successful participation in
each of the last 4 rounds in the Anmerican |Industrial Hygi ene
Associ ation (AIHA) Proficiency Analytical Testing (PAT) Program
the nanes of the selected mcroscopists who will anal yze airborne
samples by PCMwith verified docunmentation of their proficiency to
conduct PCM anal yses by being judged proficient in counting
sanmpl es as current participating analysts in the AlHA PAT Program
and havi ng successfully conpl eted the Asbestos Sanpling and

Anal ysi s course (NI OSH 582 or equivalent) with a copy of course
conpletion certificate provided; when the PCM analysis is to be
conduct ed onsite, docunentation shall be provided certifying that
the onsite anal yst neets the same requirenents.

(2) Polarized light mcroscopy (PLM: The laboratory is fully
equi pped and proficient in conducting PLM anal yses of suspect ACM
bul k sanples in accordance with 40 CFR 763, Subpart E, Appendix E
the I aboratory is currently accredited by N ST under the NVLAP for
bul k asbestos analysis and will use analysts (names shall be

provi ded) with denmonstrated proficiency to conduct PLMto include
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its application to the identification and quantification of
asbest os content.

(3) (Wien necessary) Transmi ssion electron nicroscopy (TEM: The
| aboratory is fully equipped and proficient in conducting TEM

anal ysis of airborne sanples using the mandatory nethod specified
by 40 CFR 763, Subpart E, Appendix E; the |aboratory is currently
accredited by N ST under the NVLAP for airborne sanple analysis of
asbestos by TEM the laboratory will use analysts (names shall be
provided) that are currently evaluated as conpetent with
denonstrated proficiency under the NI ST NVLAP for airborne sanmple
anal ysis of asbestos by TEM

i. Disposal Facility, Transporter: The Contractor shall provide
witten evidence that the landfill to be used is approved for
asbest os di sposal by the USEPA, State and | ocal regulatory
agenci es. Copi es of signed agreenents between the Contractor
(i ncludi ng subcontractors and transporters) and the asbestos waste
di sposal facility to accept and dispose of all asbestos containing
wast e generated during the performance of this contract shall be
provided. Qualifications shall be provided for each subcontractor
or transporter to be used, indicating previous experience in
transport and di sposal of asbestos waste to include all required
state and | ocal waste haul er requirenents for asbestos. The
Contractor and transporters shall neet the DOT requirenents of 49
CFR 171, 49 CFR 172, and 49 CFR 173 as well as registration
requi renents of 49 CFR 107 and other applicable state or |oca
requi renents. The disposal facility shall meet the requirenents
of 40 CFR 61, Sections .154 or .155, as required in 40 CFR 61,
Section .150(b), and other applicable state or |ocal requirenents.

5.3 Federal, State or Local Citations on Previous Projects

The Contractor and all subcontractors shall submit a statenment, signed by
an officer of the conpany, containing a record of any citations issued by
Federal, State or local regulatory agencies relating to ashestos activities
(including projects, dates, and resolutions); a list of penalties incurred
t hr ough non-conpliance with asbestos project specifications, including

i qui dat ed danages, overruns in scheduled tine I[imtations and resol utions;
and situations in which an asbestos-rel ated contract has been terninated

(i ncluding projects, dates, and reasons for termnations). |If there are
none, a negative declaration signed by an officer of the conpany shall be
provi ded.

.6 REGULATORY REQUI REMENTS

In addition to detailed requirements of this specification, work perforned
under this contract shall conply with EM 385-1-1, applicable federal

state, and |ocal |aws, ordinances, criteria, rules and regul ations
regardi ng handling, storing, transporting, and di sposing of asbestos waste
materials. This includes, but is not limted to, H OSH 12-145.1, OSHA
standards, 29 CFR 1926, especially Section .1101, 40 CFR 61, Subpart M and
40 CFR 763. Matters of interpretation of standards shall be subnitted to
the appropriate adm nistrative agency for resolution before starting work.
VWhere the requirenents of this specification, applicable laws, criteria,
ordi nances, regulations, and referenced docunments vary, the nobst stringent
requi renents shall apply. The followi ng state and |local |aws, rules and
regul ati ons regarding denmolition, renoval, encapsul ation, construction
alteration, repair, maintenance, renovation, spill/emergency cleanup
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housekeepi ng, handling, storing, transporting and di sposi ng of asbestos
material apply: H OSH 12-145.1 and HRS 16-77-19.

1.7 SAFETY AND HEALTH PROGRAM AND PLANS

The Contractor shall devel op and subnmit a witten conprehensive
site-specific Accident Prevention Plan at |east 30 days prior to the
preconstructi on conference. The Accident Prevention Plan shall address
requi renents of EM 385-1-1, Appendix A, covering onsite work to be
performed by the Contractor and subcontractors. The Accident Prevention
Pl an shall incorporate an Asbestos Hazard Abatenent Plan, and Activity
Hazard Anal yses as separate appendices into 1 site specific Accident
Preventi on Pl an docunent. Any portions of the Contractor's overall Safety
and Health Programthat are referenced in the Accident Prevention Plan
e.g., respirator program hazard comruni cati on program confined space
entry program etc., shall be included as appendi ces to the Accident
Prevention Plan. The plan shall take into consideration all the individua
asbest os abatenent work tasks identified in Table 1. The plan shall be
prepared, signed (and sealed, including certification nunber if required),
and dated by the Contractor's Designated IH Conpetent Person, and Project
Super vi sor .

1.7.1 Asbest os Hazard Abat enent Pl an Appendi X

The Asbest os Hazard Abatenment Pl an appendi x to the Accident Prevention Plan
shall include, but not be limted to, the foll ow ng:

a. The personal protective equi pnent to be used;

b. The location and description of regulated areas including clean
and dirty areas, access tunnels, and decontam nation unit (clean
room shower room equi pnment room storage areas such as | oad-out
unit);

c. Initial exposure assessment in accordance with 29 CFR 1926,
Section .1101;

d. Level of supervision

e. Method of notification of other enployers at the worksite;

f. Abatenent nethod to include contai nnent and control procedures;
g. Interface of trades involved in the construction

h. Sequenci ng of asbestos rel ated work;

i. Storage and di sposal procedures and plan

j. Type of wetting agent and asbestos encapsul ant to be used;

k. Location of |ocal exhaust equipment;

. Air nonitoring nethods (personal, environnental and cl earance);
m Bul k sanpling and anal ytical nethods (if required);

n. A detailed description of the nethod to be enployed in order to

control the spread of asbestos wastes and airborne fiber
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1

concentrations;
o. Fire and nedi cal energency response procedures;
p. The security procedures to be used for all regul ated areas.
7.2 Activity Hazard Anal yses Appendi x

Activity Hazard Anal yses, for each major phase of work, shall be submtted
and updated during the project. The Activity Hazard Anal yses format shal
be in accordance with EM 385-1-1 (Figure 1-1). The analysis shall define
the activities to be perforned for a major phase of work, identify the
sequence of work, the specific hazards anticipated, and the contro
neasures to be inplenented to elimnate or reduce each hazard to an
acceptable level. Wrk shall not proceed on that phase until the Activity
Hazard Anal yses has been accepted and a preparatory neeting has been
conducted by the Contractor to discuss its contents with everyone engaged
in the activities, including the onsite Government representatives. The
Activity Hazard Anal yses shall be continuously reviewed and, when
appropriate, nodified to address changing site conditions or operations.

. 8 PRECONSTRUCTI ON CONFERENCE AND ONSI TE SAFETY

The Contractor and the Contractor's Designated Conpetent Person, Project
Supervi sor, and Designated IH shall nmeet with the Contracting Oficer prior
to beginning work at a safety preconstruction conference to discuss the
details of the Contractor's submitted Accident Prevention Plan to include

t he Asbest os Hazard Abatement Plan and Activity Hazard Anal yses appendi ces.
Deficiencies in the Accident Prevention Plan will be discussed and the

Acci dent Prevention Plan shall be revised to correct the deficiencies and
resubmtted for acceptance. Any variance to or changes required in the
specification as a result of the Accident Prevention Plan shall be
identified specifically in the plan to allow for free discussion and
acceptance by the Contracting Officer, prior to the start of work. Onsite
work shall not begin until the Accident Prevention Plan has been accepted.
A copy of the witten Accident Prevention Plan shall be mmintained onsite.
Changes and nodifications to the accepted Accident Prevention Plan shall be
made with the know edge and concurrence of the Designated IH, the Project
Supervi sor, Designated Conpetent Person, and the Contracting Oficer

Shoul d any unforeseen hazard becone evident during the performance of the
wor k, the Designated IH shall bring such hazard to the attention of the
Proj ect Supervisor, Designated Conpetent Person, and the Contracting

O ficer, both verbally and in witing, for resolution as soon as possible.
In the interim all necessary action shall be taken by the Contractor to
restore and maintain safe working conditions in order to safeguard onsite
personnel, visitors, the public, and the environment. Once accepted by the
Contracting Officer, the Accident Prevention Plan, including the Asbestos

Hazard Abatenent Plan and Activity Hazard Analyses will be enforced as if
an addition to the contract. Disregarding the provisions of this contract
or the accepted Accident Prevention Plan will be cause for stopping of

work, at the discretion of the Contracting Officer, until the matter has
been rectified.

.9 SECURI TY

Ensure that unauthorized persons do not enter the regul ated area and waste
is secured until it is disposed of. A log book shall be kept documenting

entry into and out of the regulated area. Entry into regul ated areas shal
only be by personnel authorized by the Contractor and the Contracting
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O ficer. Personnel authorized to enter regul ated areas shall be trained,
be medically eval uated, and wear the required personal protective equi pment
for the specific regulated area to be entered.

1.10 VEDI CAL REQUI REMENTS
Medi cal requirenents shall conformto 29 CFR 1926, Section .1101.
1.10.1 Medi cal Exani nations

Bef ore bei ng exposed to airborne asbestos fibers, workers shall be provided
with a nmedical exam nation as required by 29 CFR 1926, Section .1101 and

ot her pertinent state or local requirenents. This requirenent shall have
been satisfied within the last 12 nonths. The sane medi cal exam nation
shal |l be given on an annual basis to enpl oyees engaged in an occupation

i nvol vi ng asbestos and wi thin 30 cal endar days before or after the

term nation of enployment in such occupation. X-ray filns of asbestos

wor kers shall be identified to the consulting radi ol ogi st and nedi ca

record jackets shall be marked with the word "asbestos."

1.10.1.1 I nformati on Provided to the Physician

The Contractor shall provide the following information in witing to the
exam ni ng physi ci an:

a. A copy of HIOSH 12-145.1, 29 CFR 1926, Section .1101 and
Appendices D, E, G and |

b. A description of the affected enployee's duties as they relate to
t he enpl oyee' s exposure;

c. The enployee's representative exposure |evel or anticipated
exposure | evel;

d. A description of any personal protective and respiratory equi prment
used or to be used,

e. Information from previous nedical exam nations of the affected
enpl oyee that is not otherw se available to the exam ning
physi ci an.

1.10.1.2 Witten Medical Opinion

For each worker, a witten nedical opinion prepared and signed by a
i censed physician indicating the foll ow ng:

a. Summary of the results of the exami nation

b. The potential for an existing physiological condition that woul d
pl ace the enpl oyee at an increased risk of health inpairment from
exposure to asbestos.

c. The ability of the individual to wear personal protective
equi prent, including respirators, while perform ng strenuous work
tasks under cold and/or heat stress conditions.

d. A statement that the enpl oyee has been infornmed of the results of
t he exam nation, provided with a copy of the results, infornmed of
the increased risk of lung cancer attributable to the conbined
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ef fect of snoking and asbestos exposure, and informed of any
nmedi cal condition that may result from asbestos exposure.

1.10.2 Medi cal and Exposure Records

Conpl ete and accurate records shall be mmintai ned of each enpl oyee's

nedi cal exam nations, medical records, and exposure data, as required by
H OSH 12-145.1, 29 CFR 1910, Section .1910.20 and 29 CFR 1926, Section

. 1101 for a period of 30 years after termi nation of enploynent. Records of
the required medi cal exam nations and exposure data shall be nade
avai l abl e, for inspection and copying, to the Assistant Secretary of Labor
for Occupational Safety and Health (OSHA) or authorized representatives of
t he enpl oyee and an enpl oyee's physici an upon request of the enpl oyee or
former enployee. A copy of the required nmedical certification for each
enpl oyee shall be mmintained on file at the worksite for review, as
requested by the Contracting O ficer or the representatives.

1.11  TRAI NI NG PROGRAM
1.11.1 General Training Requirenents

The Contractor shall establish a training program as specified by EPA Mde
Accreditation Plan (MAP), training requirenents at 40 CFR 763, Subpart E
Appendi x C, the State of Hawaii regulation no., H OSH 12-145.1, OSHA

requi renents at 29 CFR 1926, Section .1101(k)(9), and this specification
Contractor enployees shall conplete the required training for the type of
work they are to performand such training shall be docunmented and provided
to the Contracting Oficer as specified in paragraph QUALI FI CATI ONS

1.11.2 Proj ect Specific Training
Prior to commencenment of work, each worker shall be instructed by the
Contractor's Designated |H and Conpetent Person in the follow ng project

speci fic training:

a. The hazards and health effects of the specific types of asbestos
material to be abated;

b. The content and requirements of the Contractor's Accident
Prevention Plan to include the Asbestos Hazard Abatenent Pl an and
Activity Hazard Anal yses and site-specific safety and health
precauti ons;

c. Hazard Conmunicati on Program

d. Hands-on training for each asbestos abatenment technique to be
enpl oyed;

e. Heat and/or cold stress nonitoring specific to this project;
f. Ar nmonitoring program and procedures;

g. Medical surveillance to include nedical and exposure
record- keepi ng procedures;

h. The association of cigarette snoke and asbhestos-rel ated di sease;

i. Security procedures;
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j. Specific work practice controls and engi neering controls required
for each Cass of work in accordance with 29 CFR 1926, Secti on
.1101 and HI OSH 12-145. 1.

1.12 RESPI RATORY PROTECTI ON PROGRAM

The Contractor's Designated IH shall establish in witing, and inplenent a
respiratory protection programin accordance with 29 CFR 1926, Section
.1101, 29 CFR 1910, Section .134, ANSI Z788.2, CGA G7, CGA G 7.1 and DETAIL
SHEET 12. The Contractor's Designated IH shall establish mninum
respiratory protection requirements based on nmeasured or anticipated |evels
of airborne asbestos fiber concentrations encountered during the
performance of the asbestos abatenent work. The Contractor's respiratory
protection programshall include, but not be linted to, the follow ng

el ement s:

a. The conpany policy, used for the assignnent of individua
responsi bility, accountability, and inplenentation of the
respiratory protection program

b. The standard operating procedures covering the selection and use
of respirators. Respiratory selection shall be determ ned by the
hazard to which the worker is exposed.

c. Medical evaluation of each user to verify that the worker may be
assigned to an activity where respiratory protection is required.

d. Training in the proper use and limtations of respirators.

e. Respirator fit-testing, i.e., quantitative, qualitative and
i ndi vi dual functional fit checks.

f. Regular cleaning and disinfection of respirators.

g. Routine inspection of respirators during cleaning and after each
use when designated for emergency use.

h. Storage of respirators in convenient, clean, and sanitary
| ocati ons.

i. Surveillance of regul ated area conditions and degree of enpl oyee
exposure (e.g., through air nonitoring).

j. Regular evaluation of the continued effectiveness of the
respiratory protection program

k. Recognition and procedures for the resolution of special problens
as they affect respirator use (e.g., no facial hair that cones
between the respirator face piece and face or interferes with
val ve function; prescription eye wear usage; contact |enses usage;
etc.).

. Proper training in putting on and renoving respirators.
1.12.1 Respiratory Fit Testing
A qualitative or quantitative fit test confornming to 29 CFR 1926, Section

1101, Appendi x C shall be conducted by the Contractor's Designated IH for
each Contractor worker required to wear a respirator, and for the
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Contracting O ficer and authorized visitors who enter a regul ated area
where respirators are required to be worn. A respirator fit test shall be
performed for each worker wearing a negative-pressure respirator prior to
initially wearing a respirator on this project and every 6 nonths
thereafter. The qualitative fit tests may be used only for testing the fit
of half-mask respirators where they are permtted to be worn, or of
full-facepiece air purifying respirators where they are worn at |evels at
whi ch hal f-facepiece air purifying respirators are permtted. |If physica
changes develop that will affect the fit, a newfit test for the worker
shall be performed. Functional fit checks shall be perforned by enpl oyees
each tine a respirator is put on and in accordance with the manufacturer's
recomrendat i on.

1.12.2 Respirator Sel ection and Use Requirenents

The Contractor shall provide respirators, and ensure that they are used as
required by 29 CFR 1926, Section .1101 and in accordance with the

manuf acturer's recommendati ons. Respirators shall be approved by the
National Institute for Occupational Safety and Health (NI OSH), under the
provi sions of 42 CFR 84, for use in environments containing airborne
asbestos fibers. Personnel who handl e asbestos material or ACM enter
regul ated areas that require the wearing of a respirator, or who are

ot herwi se carrying out abatenent activities that require the wearing of a
respirator, shall be provided with approved respirators that are fully
protective of the worker at the neasured or anticipated airborne asbestos
concentration level to be encountered. For air-purifying respirators, the
particulate filter portion of the cartridges or canister approved for use
in airborne asbestos environnents shall be high-efficiency particulate air
(HEPA). The initial respirator selection and the decisions regarding the
upgr adi ng or downgradi ng of respirator type shall be namde by the
Contractor's Designated |H based on the nmeasured or anticipated airborne
asbestos fiber concentrations to be encountered. Reconmendati ons nmade by
the Contractor's Designated IH to downgrade respirator type shall be
submitted in witing to the Contracting Oficer. The Contractor's

Desi gnhat ed Conpetent Person in consultation with the Designated IH, shal
have the authority to take i mredi ate action to upgrade or downgrade
respiratory type when there is an i medi ate danger to the health and safety
of the wearer. Respirators shall be used in the follow ng circunstances:

a. During all Cass Il work.
b. During all Cass Il and Il work which is not perfornmed using wet
nmet hods.

c. During all work where enpl oyees are exposed above the PEL-TWA or
PEL- Excursion Limt.

d. In energencies
1.12.3 Class Il and Il Wrk
The Contractor shall provide an air purifying respirator, other than a
di sposabl e respirator, equipped with high-efficiency filters whenever the
enpl oyee perforns Class Il and Il1 asbestos jobs.
1.12.4 Sanitation
Enpl oyees who wear respirators shall be permitted to | eave work areas to

wash their faces and respirator facepi eces whenever necessary to prevent

SECTI ON 13280 Page 24
( Am 0002)



UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

skin irritation associated with respirator use.
1.13 HAZARD COVMUNI CATI ON PROGRAM

A hazard conmuni cati on program shall be established and inplenmented in
accordance with 29 CFR 1926, Section .59. Material safety data sheets
(MSDSs) shall be provided for all hazardous materials brought onto the
worksite. One copy shall be provided to the Contracting Oficer and 1 copy
shall be included in the Contractor's Hazard Comuni cati on Program

1.14  LICENSES, PERM TS AND NOTI FI CATI ONS
1.14.1 CGeneral Legal Requirenents

Necessary |icenses (C 19, as prescribed by HRS 16-77-19), pernits and
notifications shall be obtained in conjunction with the project's asbestos
abatement, transportation and di sposal actions and timely notification
furni shed of such actions as required by federal, state, regional, and

| ocal authorities. The Contractor shall notify the Regional Ofice of the
USEPA, local air pollution control district/agency and the Contracting
Oficer in witing, at |least 10 working days prior to the commencenent of
work, in accordance with 40 CFR 61, Subpart M and state and | oca

requi renents to include the mandatory "Notification of Denolition and
Renovati on Record" form and other required notification docunents.
Notification shall be by Certified Mail, Return Receipt Requested. The
Contractor shall furnish copies of the receipts to the Contracting Oficer
inwiting, prior to the cormmencenment of work. Local fire departnent shal
be notified 3 days before fire-proofing material is removed froma buil di ng
and the notice shall specify whether or not the material contains asbestos.
A copy of the rental conmpany's witten acknow edgrment and agreenent shal

be provided as required by paragraph RENTAL EQUI PMENT. For |icenses,
permts, and notifications that the Contractor is responsible for
obt ai ni ng, the Contractor shall pay any associated fees or other costs

i ncurred.

1.14.2 Litigation and Notification

The Contractor shall notify the Contracting Officer if any of the follow ng
occur:

a. The Contractor or any of the subcontractors are served with notice
of violation of any law, regulation, permt or |license which
relates to this contract;

b. Proceedi ngs are commenced which could | ead to revocation of
related permits or licenses; permits, licenses or other CGovernnent
aut horizations relating to this contract are revoked,

c. VLitigation is conmenced which would affect this contract;

d. The Contractor or any of the subcontractors become aware that
their equipnent or facilities are not in conpliance or may fail to
conply in the future with applicable laws or regul ations.

1.15 PERSONAL PROTECTI VE EQUI PMENT
Three conplete sets of personal protective equi pnent shall be made

available to the Contracting Oficer and authorized visitors for entry to
the regul ated area. Contracting Oficer and authorized visitors shall be
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provided with training equivalent to that provided to Contractor enployees
in the selection, fitting, and use of the required personal protective
equi prent and the site safety and health requirenments. Contractor workers
shal |l be provided with personal protective clothing and equi pnent and the
Contractor shall ensure that it is worn properly. The Contractor's

Desi gnated I H and Desi gnat ed Conpetent Person shall select and approve al
the required personal protective clothing and equi pnent to be used.

1.15.1 Respirators

Respirators shall be in accordance with paragraph RESPI RATORY PROTECTI ON
PROGRAM

1.15.2 Wol e Body Protection

Personnel exposed to airborne concentrati ons of asbestos that exceed the
PELs, or for all OSHA Cl asses of work, shall be provided w th whol e body
protection and such protection shall be worn properly. The Contractor's
Desi gnated I H and Conpetent Person shall select and approve the whol e body
protection to be used. The Conpetent Person shall exam ne work suits worn
by empl oyees at | east once per work shift for rips or tears that may occur
during performance of work. Wen rips or tears are detected while an

enpl oyee is working, rips and tears shall be inmediately nended, or the
work suit shall be i mediately replaced. Disposable whole body protection
shal | be di sposed of as asbestos contan nated waste upon exiting fromthe
regul ated area. Whole body protection used for asbestos abatenent shal

not be renmoved fromthe worksite by a worker to be cl eaned.
Recommendat i ons made by the Contractor's Designated |H to downgrade whol e
body protection shall be submitted in witing to the Contracting Oficer
The Contractor's Designated Conpetent Person, in consultation with the
Designated IH, has the authority to take i nmedi ate action to upgrade or
downgr ade whol e body protection when there is an i medi ate danger to the
heal th and safety of the wearer.

1.15. 2.1 Coveralls

Di sposabl e-breat habl e coveralls with a zi pper front shall be provided.
Sl eeves shall be secured at the wists, and foot coverings secured at the
ankl es. See DETAIL SHEET 13.

1.15.2.2 d oves

A oves shall be provided to protect the hands. Where there is the
potential for hand injuries (i.e., scrapes, punctures, cuts, etc.) a
sui tabl e gl ove shall be provided and used.

1.15.2.3 Foot Coveri ngs

Cloth socks shall be provided and worn next to the skin. Footwear, as
required by OSHA and EM 385-1-1, that is appropriate for safety and health
hazards in the area shall be worn. Rubber boots shall be used in noist or
wet areas. Reusable footwear renpved fromthe regul ated area shall be

t hor oughl y decont ami nated or di sposed of as ACM waste. Disposable
protective foot covering shall be disposed of as ACMwaste. |f rubber
boots are not used, disposable foot covering shall be provided.

1.15.2. 4 Head Coveri ng

Hood type di sposabl e head covering shall be provided. |In addition,
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protective head gear (hard hats) shall be provided as required. Hard hats
shall only be renoved fromthe regul ated area after being thoroughly
decont ani nat ed.

1.15.2.5 Protective Eye \Wear
Eye protection provided shall be in accordance with ANSI Z87. 1.
1.16 HYG ENE FACI LI TI ES AND PRACTI CES

The Contractor shall establish a decontam nation area for the
decont ani nati on of enployees, material and equi pnment. The Contractor shal
ensure that enployees enter and exit the regul ated area through the
decont anmi nati on area.

1.16.1 Shower Facilities

Shower facilities, when provided, shall conply with 29 CFR 1910, Section
.141(d) (3).

1.16.2 3- St age Decont ani nati on Area

A tenporary negative pressure decontanination unit that is adjacent and
attached in a | eak-tight nmanner to the regul ated area shall be provided as
descri bed in SET-UP DETAIL SHEET Numbers 22 and 23. Uilization of
prefabricated units shall have prior approval of the Contracting Oficer
The decontam nation unit shall have an equi pment room and a clean room
separated by a shower that conplies with 29 CFR 1910, Section .141 (unless
the Contractor can denonstrate that such facilities are not feasible).

Equi pnrent and surfaces of containers filled with asbestos material shall be
cl eaned prior to renmoving themfromthe equi pment roomor area. Surfaces
of the equi pnent roomshall be wet wiped 2 tinmes after each shift.
Materials used for wet w ping shall be disposed of as asbestos contani nated
waste. Two separate | ockers shall be provided for each asbestos worker,
one in the equi pment roomand one in the clean room Should sufficient hot
wat er be unavail able, the Contractor shall provide a mninum 160 L

electric water heater with m nimumrecovery rate of 80 L per hour and a
tenperature controller for each showerhead. The Contractor shall provide a
m ni mum of 1 shower. |nstantaneous type in-line water heater nmay be

i ncorporated at each shower head in lieu of hot water heater, upon approva
by the Contracting Oficer. Flow and tenperature controls shall be I ocated
within the shower and shall be adjustable by the user. The wastewater punp
shal |l be sized for 1.25 tinmes the showerhead flowrate at a pressure head
sufficient to satisfy the filter head | oss and discharge |line | osses. The
punp shall supply a mnimum11l.6 L/s flowwth 10.7 m of pressure head.
Used shower water shall be collected and filtered to renpve asbestos
contam nation. Filters and residue shall be disposed of as asbestos

contam nated material, per DETAIL SHEETS 9A, 9B, 9C and 14. Filtered water
shal | be discharged to the sanitary systemw th approved City and County of
Honol ul u, Water Quality Division User Permt. Wstewater filters shall be
installed in series with the first stage pore size of 20 microns and the
second stage pore size of 5 microns. The floor of the decontani nation
unit's clean roomshall be kept dry and clean at all tinmes. Wter fromthe
shower shall not be allowed to wet the floor in the clean room Surfaces
of the clean room and shower shall be wet-wi ped 2 tines after each shift
change with a disinfectant solution. Proper housekeepi ng and hygi ene

requi renents shall be maintained. Soap and towels shall be provided for
showering, washing and drying. Any cloth towels provided shall be di sposed
of as asbestos material waste in accordance with 29 CFR 1926, Section .1101
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1.16.3 Load-Qut Unit

A tenporary load-out unit that is adjacent and connected to the regul ated
area and shall be provided as described in DETAIL SHEET Number 20 and 25 as
applicable. UWilization of prefabricated units shall have prior approva

of the Contracting Officer. The |oad-out unit shall be attached in a

| eak-tight manner to each regulated area. Surfaces of the |oad-out unit
and access tunnel shall be adequately wet-wiped 2 tinmes after each shift
change. Materials used for wet wiping shall be disposed of as asbestos
cont am nat ed waste.

1.16.4 Si ngl e Stage Decontani nation Area

A decont am nati on area (equi pnent roonifarea) shall be provided for Cass Il
and Class Il asbestos work operations where exposures exceed the PELs.

The equi pnent room or area shall be adjacent to the regulated area for the
decont ani nati on of enployees, material, and their equi pnment which is
contam nated with asbestos. The equi pnent roomor area shall consist of an
area covered by an inperneable drop cloth on the floor or horizonta

wor ki ng surface. The area nmust be of sufficient size to acconmopdat e

cl eani ng of equi pnrent and renovi ng personal protective equi pment w t hout
spreadi ng contam nati on beyond the area. Surfaces of the equiprment room
shall be wet wiped 2 tines after each shift. Materials used for wet w ping
shal | be di sposed of as asbestos contam nated waste.

1.16.5 Decont am nati on Requirenents for Cass |V Wrk
The Contractor shall ensure that enployees performing Cass IV work within
a regul ated area conply with the hygi ene practice required of enpl oyees
perform ng work which has a higher classification within that regul ated
ar ea.

1.16.6 Decont am nation Area Entry Procedures

The Contractor shall ensure that enpl oyees entering the decontam nation
area through the clean roomor clean area:

a. Renove street clothing in the clean roomor clean area and deposit
it in |ockers.

b. Put on protective clothing and respiratory protection before
| eaving the clean roomor clean area

c. Pass through the equi pment roomto enter the regul ated area.
1.16.7 Decont am nation Area Exit Procedures
The Contractor shall ensure that the followi ng procedures are foll owed:

a. Before leaving the regul ated area, respirators shall be worn while
enpl oyees renove all gross contam nation and debris fromtheir
wor k cl ot hi ng using a HEPA vacuum

b. Enpl oyees shall renove their protective clothing in the equi pnent
room and deposit the clothing in | abel ed i nperneabl e bags or
contai ners (see Detail Sheets 9A, 9B, 9C, and 14) for disposal

c. Employees shall not renmpve their respirators in the equi pnment room
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d. Enployees shall shower prior to entering the clean room |If a
shower has not been | ocated between the equi pnent room and the
clean roomor the work is performed outdoors, the Contractor shal
ensure that enployees: a) Renove asbestos contam nation from
their work suits in the equiprment room or decontanination area
usi ng a HEPA vacuum before proceeding to a shower that is not
adj acent to the work area; or b) Renopve their contam nated work
suits in the equi pment room without cleaning worksuits, and
proceed to a shower that is not adjacent to the work area.

e. After showering, enployees shall enter the clean room before
changing into street clothes.

1.16.8 Lunch Areas

The Contractor shall provide lunch areas in which the airborne
concentrations of asbestos are below 0.01 f/cc. Lunch areas shall be
| ocated outside the regul ated area.

1.16.9 Smoki ng

Smoking, if allowed by the Contractor, shall only be permitted in
desi gnat ed areas approved by the Contracting O ficer

1.17 REGULATED AREAS

All dass I, Il, and Il asbestos work shall be conducted wi thin regul at ed
areas. The regulated area shall be denmarcated to minimze the nunber of
persons within the area and to protect persons outside the area from
exposure to airborne ashestos. \Where critical barriers or negative
pressure encl osures are used, they shall demarcate the regul ated area.
Access to regul ated areas shall be linmted to authorized persons. The
Contractor shall control access to regul ated areas, ensure that only

aut hori zed personnel enter, and verify that Contractor required nedica
surveillance, training and respiratory protection programrequirenents are
nmet prior to allow ng entrance.

1.18 WARNI NG SI GNS AND TAPE

Warni ng signs and tape printed in English shall be provided at the

regul ated boundaries and entrances to regul ated areas. The Contractor

shal |l ensure that all personnel working in areas contiguous to regul ated
areas conprehend the warning signs. Signs shall be located to all ow
personnel to read the signs and take the necessary protective steps
required before entering the area. Warning signs, as shown and descri bed
in DETAIL SHEET 11, shall be in vertical format conforming to 29 CFR 1910
and 29 CFR 1926, Section .1101, a mininmum of 500 by 350 nm, and displ aying
the following I egend in the | ower panel

DANGER
ASBESTOS
CANCER AND LUNG DI SEASE HAZARD
AUTHORI ZED PERSONNEL ONLY
RESPI RATORS AND PROTECTI VE CLOTHI NG ARE REQUI RED I N THI S AREA

Spaci ng between lines shall be at |east equal to the height of the upper of
any two lines. Warning tape shall be provided as shown and described on
DETAI L SHEET 11. Decontamnation unit signage shall be as shown and
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descri bed on DETAIL SHEET 15.
1.19 WARNI NG LABELS

Warni ng | abels shall be affixed to all asbestos disposal containers used to
contai n asbhestos nmaterials, scrap, waste debris, and other products

contam nated with asbestos. Containers with preprinted warning |abels
conforming to requirenents are acceptable. Warning | abels shall be as
described in DETAIL SHEET 14, shall conformto 29 CFR 1926, Section .1101
and shall be of sufficient size to be clearly |egible displaying the

foll owi ng | egend:

DANGER
CONTAI NS ASBESTOS FI BERS
AVO D CREATI NG DUST
CANCER AND LUNG DI SEASE HAZARD

1.20 LOCAL EXHAUST VENTI LATI ON

Local exhaust ventilation units shall conformto ANSI Z9.2 and 29 CFR 1926,
Section .1101. Filters on |ocal exhaust system equi pnent shall conformto
ANSI 79.2 and UL 586. Filter shall be UL I abel ed.

1.21 TOALS

Vacuuns shall be |l eak proof to the filter, equipped with HEPA filters, of
sufficient capacity and necessary capture velocity at the nozzle or nozzle
attachment to efficiently collect, transport and retain the asbestos waste
material. Power tools shall not be used to renove asbestos unless the too
is equipped with effective, integral HEPA filtered exhaust ventilation
capture and col l ection system or has otherw se been approved for use by
the Contracting Officer. Residual asbestos shall be removed fromreusabl e
tools prior to storage and reuse. Reusable tools shall be thoroughly
decont anmi nated prior to being renmoved fromregul ated areas.

1.22 RENTAL EQUI PVENT

If rental equiprment is to be used, witten notification shall be provided
to the rental agency, concerning the intended use of the equipnment, the
possibility of asbestos contam nation of the equi prent and the steps that
will be taken to decontani nate such equiprment. A witten acceptance of the
terns of the Contractor's notification shall be obtained fromthe renta
agency.

1.23 Al R MONI TORI NG EQUI PMENT

The Contractor's Designated IH shall approve air nonitoring equi pment to be
used to collect sanples. The equi pnent shall include, but shall not be
limted to:

a. Hi gh-volume sanmpling punps that can be calibrated and operated at
a constant airflow up to 16 liters per mnute when equipped with a
sampling train of tubing and filter cassette.

b. Low volune, battery powered, body-attachable, portable persona
punps that can be calibrated to a constant airflow up to
approximately 3.5 liters per mnute when equi pped with a sanpling
train of tubing and filter cassette, and a sel f-contained
rechar geabl e power pack capabl e of sustaining the calibrated fl ow
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rate for a mninmumof 10 hours. The punps shall al so be equi pped
with an automatic flow control unit which shall nmaintain a
constant flow, even as filter resistance increases due to
accunul ati on of fiber and debris on the filter surface.

c. Single use standard 25 mm di aneter cassette, open face, 0.8 mcron
pore size, mxed cellulose ester nenbrane filters and cassettes
with 50 mmelectrically conductive extension cowl, and shrink
bands, to be used with |ow fl ow punps in accordance with 29 CFR
1926, Section .1101 for personal air sanpling.

d. Single use standard 25 mm di aneter cassette, open face, 0.45
m cron pore size, mxed cellul ose ester nenbrane filters and
cassettes with 50 mmelectrically conductive cow, and shrink
bands, to be used with high fl ow punps when conducti ng
environnental area sanpling using NI OSH Pub No. 84-100 Met hods
7400 and 7402, (and the transm ssion electric m croscopy nethod
specified at 40 CFR 763 if required).

e. Appropriate plastic tubing to connect the air sanpling punp to the
selected filter cassette.

f. A flowcalibrator capable of calibration to within plus or mnus 2
percent of reading over a tenperature range of mnus 20 to plus 60
degrees C and traceable to a NI ST prinmary standard.

1.24 EXPENDABLE SUPPLI ES
1.24.1 Duct Tape

I ndustrial grade duct tape of appropriate w dths suitable for bondi ng sheet
pl astic and di sposal container shall be provided.

1.24.2 Di sposal Contai ners
Leak-tight (defined as solids, |iquids, or dust that cannot escape or spil
out) disposal containers shall be provided for asbhestos wastes as required
by 29 CFR 1926 Section .1101, H OSH 12-145.1, and DETAIL SHEETS 9A, 9B, 9C
and 14.

1.24.3 Di sposal Bags

Leak-tight bags, 0.15 mm thick, shall be provided for placenent of
asbestos generated waste as described in DETAIL SHEET 9A.

1.24. 4 Fi ber board Drums
Fi berboard druns shall be heavy duty and |eak tight.

1.24.5 Car dboard Boxes
Heavy-duty corrugated cardboard boxes, coated with plastic or wax to retard
deterioration fromnmoisture, shall be provided as described in DETAI L SHEET
9C, if required by state and local requirenents. Boxes shall fit into
sel ected ACM di sposal bags. Filled boxes shall be sealed |eak-tight with
duct tape.

1.24.6 Sheet Pl astic
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Sheet plastic shall be polyethylene of 0.15 mm m ni mumthickness and shal
be provided in the | argest sheet size necessary to mninize seans ,as

i ndi cated on the project drawings. Filmshall be clear, frosted, or black
and conformto ASTM D 4397, except as specified bel ow

1.24.6.1 Fl anre Resi st ant

Where a potential for fire exists, flanme-resistant sheets shall be
provided. Filmshall be frosted and shall conformto the requirenents of
NFPA 701.

1.24.6.2 Rei nf or ced

Rei nf orced sheets shall be provided where high skin strength is required,
such as where it constitutes the only barrier between the regul ated area
and the outdoor environment. The sheet stock shall consist of translucent,
nyl on-rei nforced or woven-pol yet hyl ene thread | am nated between 2 | ayers of
pol yethylene film Filmshall neet flane resistant standards of NFPA 701

1.24.7 Anmended Water
Amended water shall neet the requirements of ASTM D 1331
1.24.8 Masti c Removi ng Sol vent

Mastic renovi ng sol vent shall be nonfl anmabl e and shall not contain
nmet hyl ene chl oride, glycol ether, or hal ogenated hydrocarbons. Solvents
used onsite shall have a flash point greater than 60 degrees C.

1.24.9 Leak-ti ght Wappi ng

Two layers of 0.15 nmm mininumthick polyethyl ene sheet stock shall be used
for the contai nment of renpved asbestos-containi ng conponents or materials
such as reactor vessels, large tanks, boilers, insulated pipe segments and
other materials too large to be placed in disposal bags as described in
DETAI L SHEET 9B. Upon pl acenent of the asbestos material conponent or
material, each layer shall be individually |eak-tight sealed with duct tape.

1.24.10 Vi ewi ng I nspection W ndow

VWere feasible, a mnimumof 1 clear, 3 mm thick, acrylic sheet, 450 by
610 mm, shall be installed as a view ng inspection wi ndow at eye |evel on
a wall in each containment enclosure. The wi ndows shall be seal ed

| eak-tight with industrial grade duct tape.

1.24.11 Wetting Agents

Renoval encapsul ant (a penetrating encapsul ant) shall be provi ded when
conducting renoval abatement activities that require a |onger renoval tine
or are subject to rapid evaporation of anmended water. The renoval
encapsul ant shall be capable of wetting the asbestos material and retarding
fi ber release during disturbance of the asbestos material greater than or
equal to that provided by anmended water. Performance requirenents for
penetrating encapsul ants are specified in paragraph ENCAPSULANTS.

1.24.12 Strippabl e Coating
Strippable coating in aerosol cans shall be used to adhere to surfaces and

to be removed cleanly by stripping, at the conpletion of work. This work
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shall only be done in well ventilated areas.
1.25 M SCELLANEQUS | TEMS

A sufficient quantity of other itens, such as, but not limted to:
scrapers, brushes, broons, staple guns, tarpaulins, shovels, rubber
squeegees, dust pans, other tools, scaffolding, staging, enclosed chutes,
wooden | adders, |unber necessary for the construction of containnments, UL
approved temporary electrical equipnent, material and cords, ground fault
circuit interrupters, water hoses of sufficient length, fire extinguishers,
first aid kits, portable toilets, |ogbooks, log forms, markers with
indelible ink, spray paint in bright color to mark areas, project boundary
fencing, etc., shall be provided.

PART 2 PRODUCTS

2.1 ENCAPSULANTS
Encapsul ants shall conformto USEPA requirements, shall contain no toxic or
hazar dous substances and no sol vent and shall neet the follow ng

requi renents:

ALL ENCAPSULANTS

Requi r enent Test Standard
Fl ame Spread - 25, ASTM E 84
Smoke Emission - 50
Conmbustion Toxicity Univ. of Pittsburgh Protoco
Zero Mortality
Li fe Expectancy, 20 yrs ASTM C 732
Accel erated Agi ng Test
Permeability, Mn. 23 ng per ASTM E 96

Pa- sec-square m

Addi ti onal Requirenents for Bridging Encapsul ant

Requi r enent Test Standard
Cohesi on/ Adhesi on Test, ASTM E 736
730 N'm
Fire Resistance, Negligible ASTM E 119

affect on fire resistance

rating over 3 hour test (Classified
by UL for use over fibrous and
cenentitious sprayed fireproofing)

| rpact Resistance, M n. ASTM D 2794
4.7 N-m (Gardner |npact Test)
Flexibility, no rupture or ASTM D 522

cracki ng (Mandrel Bend Test)

Addi tional Requirements for Penetrating Encapsul ant

Requi r enent Test Standard
Cohesi on/ Adhesi on Test, ASTM E 736
730 N'm
Fire Resistance, Negligible ASTM E 119

affect on fire resistance
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ALL ENCAPSULANTS

Requi r enent Test Standard
rating over 3 hour test (Classified
by UL for use over fibrous and
cenentitious sprayed fireproofing)

| npact Resistance, Mn. ASTM D 2794
4.7 N-m (Gardner |npact Test)
Flexibility, no rupture or ASTM D 522

cracki ng (Mandrel Bend Test)
Addi ti onal Requirenents for Lockdown Encapsul ant
Requi r enent Test Standard

Fire Resistance, Negligible ASTM E 119
affect on fire resistance
rating over 3 hour test (Tested
with fireproofing over encapsul ant
applied directly to steel menber)
Bond Strength, 1.5 kN'm ASTM E 736
(Tests conpatibility with
cenentitious and fibrous
fireproofing)

.2 ENCASEMENT PRODUCTS

Encasement shall consist of primary cellular polyner coat, polymer finish
coat, and any other finish coat as approved by the Contracting O ficer

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

Asbest os abatement work tasks shall be perforned as shown on the detailed
pl ans and draw ngs, as sumari zed in paragraph DESCRI PTI ON OF WORK and

i ncluding Table 1 and the Contractor's Accident Prevention Plan, Asbestos
Hazard Abaterment Plan, and the Activity Hazard Anal yses. The Contractor
shal | use the engineering controls and work practices required in 29 CFR
1926, Section .1101(g) and HI OSH 12-145.1 in all operations regardl ess of
the I evel s of exposure. Personnel shall wear and utilize protective

cl ot hing and equi pment as specified. The Contractor shall not permt
eating, snoking, drinking, chewi ng or applying cosmetics in the regul ated
area. All hot work (burning, cutting, welding, etc.) shall be conducted
under controlled conditions in conformance with 29 CFR 1926, Section . 352,
Fire Prevention. Personnel of other trades, not engaged in asbestos
abatenment activities, shall not be exposed at any time to airborne
concentrations of asbestos unless all the adm nistrative and persona
protective provisions of the Contractor's Accident Prevention Plan are
conplied with. Power to the regul ated area shall be | ocked-out and tagged
in accordance with 29 CFR 1910, and temnporary electrical service with
ground fault circuit interrupters shall be provided as needed. Tenporary
el ectrical service shall be disconnected when necessary for wet renoval.
The Contractor shall stop abatement work in the regulated area i mredi ately
when the airborne total fiber concentration: (1) equals or exceeds 0.01
f/cc, or the pre-abatenent concentration, whichever is greater, outside the
regul ated area; or (2) equals or exceeds 1.0 f/cc inside the regul ated
area. The Contractor shall correct the condition to the satisfaction of
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the Contracting Oficer, including visual inspection and air sanpling.
Work shall resume only upon notification by the Contracting Oficer
Corrective actions shall be docunented.

3.2 PROTECTI ON OF ADJACENT WORK OR AREAS TO REMAI N

Asbest os abatement shall be perforned w thout damage to or contam nation of
adj acent work or area. Where such work or area is damaged or contani nated,
as verified by the Contracting Oficer using visual inspection or sample
analysis, it shall be restored to its original condition or decontani nated
by the Contractor at no expense to the Government, as deened appropriate by
the Contracting Officer. This includes inadvertent spill of dirt, dust or
debris in which it is reasonable to conclude that asbestos nay exist. Wen
these spills occur, work shall stop in all effected areas i nmedi ately and
the spill shall be cleaned. When satisfactory visual inspection and air
sanmpling analysis results are obtained and have been eval uated by the
Contractor's Designated |H and the Contracting Oficer, work shall proceed.

3.3 OBJECTS
3.3.1 Renoval of Mobile Objects

Mobi | e obj ects and furnishings shall be precl eaned using HEPA filtered
vacuum fol | oned by wet wi ping.

3.3.2 Stationary Cbjects

Stationary objects, furniture, and equi prent shall remain in place and
shal | be precl eaned usi ng HEPA vacuum fol | owed by adequate wet wi ping as
applicable. Stationary objects and furnishings shall be covered with 2
| ayers of pol yethyl ene and edges seal ed with duct tape.

3.4 BUI LDI NG VENTI LATI ON SYSTEM AND CRI TI CAL BARRI ERS

Buil di ng ventilating systens supplying air into or returning air out of a
regul ated area shall be shut down and isolated by | ockable switch or other
positive means in accordance with 29 CFR 1910, Section .147. and isol ated
by airtight seals to prevent the spread of contamni nation throughout the
system Air-tight critical barriers shall be installed on building

ventil ating openings |ocated inside the regul ated area that supply or
return air fromthe building ventilation systemor serve to exhaust air
fromthe building. The critical barriers shall consist of air-tight rigid
covers for building ventilation supply and exhaust grills where the
ventilation systemis required to remain in service during abatenent and 2
| ayers of polyethylene. Edges to wall, ceiling and fl oor surfaces shall be
sealed with industrial grade duct tape. Critical barriers shall be
installed as shown on draw ngs and appended SET-UP DETAI L SHEETS.

3.5 PRECLEANI NG

Surfaces shall be cleaned by HEPA vacuum and adequately wet w ped prior to
est abl i shnent of contai nment as applicabl e.

3.6 METHODS COF COWPLI ANCE
3.6.1 Mandat ed Practices

The Contractor shall enploy proper handling procedures in accordance with
H OSH 12-145.1, 29 CFR 1926 and 40 CFR 61, Subpart M and the specified
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3.

3.

requi renents. The specific abatenment techniques and itens identified shal
be detailed in the Contractor's Asbestos Hazard Abatenent Pl an including,
but not Iimted to, details of construction materials, equipnent, and
handl i ng procedures. The Contractor shall use the foll owi ng engi neering
controls and work practices in all operations, regardl ess of the |evels of
exposure:

a. Vacuum cl eaners equi pped with HEPA filters to collect debris and
dust cont ai ni ng asbest os.

b. Wt nethods or wetting agents to control enpl oyee exposures during
asbestos handling, mxing, renoval, cutting, application, and
cl eanup; except where it can be denpnstrated that the use of wet
net hods is unfeasi ble due to, for exanple, the creation of
el ectrical hazards, equipnent mal function, and in roofing.

c. Pronpt clean-up and disposal in |eak-tight containers of wastes
and debris contaminated with asbestos.

d. Inspection and repair of polyethylene in work and high traffic
ar eas.

e. Ceaning of equipment and surfaces of containers filled with
asbestos material prior to renoving themfromthe equi pment room
or area.

6.2 Control Met hods

The Contractor shall use the follow ng control methods to conply with the
PELs:

a. Local exhaust ventilation equipped with HEPA filter dust
col l ection systens;

b. Enclosure or isolation of processes produci ng asbestos dust;

c. Ventilation of the regulated area to nove contam nated air away
fromthe breathing zone of enployees and toward a filtration or
coll ection device equipped with a HEPA filter

d. Use of other work practices and engi neering controls;

e. \Were the feasible engineering and work practice controls
descri bed above are not sufficient to reduce enpl oyee exposure to
or bel ow the PELs, the Contractor shall use themto reduce
enpl oyee exposure to the | owest |evels attainable by these
controls and shall supplenent them by the use of respiratory
protection that conplies with paragraph, RESPI RATORY PROTECTI ON
PROGRAM

6.3 Unaccept abl e Practi ces

The foll owing work practices and engi neering controls shall not be used for
work related to asbestos or for work which disturbs asbestos materi al
regardl ess of neasured | evels of asbestos exposure or the results of
initial exposure assessnents:

a. Hi gh-speed abrasive disc saws that are not equi pped with point of

cut ventilator or enclosures with HEPA filtered exhaust air
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3.

3.

3.

3.

Conpressed air used to renpve asbestos, or materials containing
asbestos, unless the conpressed air is used in conjunction with an
encl osed ventilation system designed to capture the dust cloud
created by the conpressed air

Dry sweeping, shoveling, or other dry clean-up of dust and debris
cont ai ni ng asbestos nateri al

Enpl oyee rotation as a neans of reduci ng enpl oyee exposure to
asbest os.

6.4 dass Il Wrk

In addition to the requirenents of paragraphs Mandated Practices and
Control Methods, the follow ng engi neering controls and work practices
shal | be used:

a. A Conpetent Person shall supervise the work.

b. For indoor work or where interior surfaces will be affected,
critical barriers shall be placed over all openings to the
regul ated area.

c. Inperneabl e dropcloths shall be placed on surfaces beneath al
renoval activity.

6.5 Specific Control Methods for Class Il Wrk
In addition to requirenments of paragraph Class Il Wrk, Cass Il work shal

be performed using the foll ow ng nethods:

6.5.1 O her Class Il Jobs

The Contractor shall use the followi ng work practices when performng C ass
Il renmoval of ceiling tiles, drywall, paint and asphaltic coatings
cont ai ni ng asbhestos including roofing material. The material shall be

t horoughly wetted with anended water prior and during its removal. The
material shall be renpved in an intact state. Cutting, abrading or

breaking the material is prohibited. The asbestos material renoved shal
be i medi atel y bagged or w apped.

6.6

Cl eani ng After Asbestos Renoval

After conpletion of all asbestos rempval work, surfaces from which asbestos
has been rempved shall be wet w ped or sponged cl ean, or cleaned by sone
equi val ent method to renove all visible residue. Run-off water shall be
collected and filtered through a dual filtration system A first filter

shal

filter

be provided to renmove fibers 20 micronmeters and larger, and a fina
provi ded that renmpoves fibers 5 mcroneters and larger. After the

gross anounts of asbestos have been renoved from every surface, remaining
vi si bl e accurmul ati ons of asbestos on floors shall be collected using

pl astic shovel s, rubber squeegees, rubber dustpans, and HEPA vacuum

cl eaners as appropriate to maintain the integrity of the regul ated area.

When TSI

and surfacing material has been renoved, worknmen shall use HEPA

vacuum cl eaners to vacuum every surface. Surfaces or |ocations which could

har bor

accunul ati ons or residual ashestos dust shall be checked after

vacuum ng to verify that no asbestos-containing material remains; and shal
be re-vacuunmed as necessary to renmove the asbestos contamni nated debris.
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6.7 Cl ass |

| Asbestos Wbrk Response Action Detail Sheets

The following Class Il Asbestos Wrk Response Action Detail Sheet is
specified on Table 1 for each individual work task to be performed:

a. Interior Asbestos Cenent, Fiberboard and Drywall Panels: See
Sheet 48

b. Suspended Acoustical Ceiling Tile: See Sheet 54

c. M scellaneous Asbestos-Containing Materials: See Sheet 45

d. Built-Up Roofing and Flashing: See Sheet 74

7 FI NAL CLEANI NG AND VI SUAL | NSPECTI ON

Upon conpl eti

on of abatenment, the regul ated area shall be cleaned by

col l ecting, packing, and storing all gross contam nation; see SET-UP DETAIL

SHEETS 9, 14

and 20. A final cleaning shall be perforned usi ng HEPA vacuum

and wet cl eaning of all exposed surfaces and objects in the regul ated area.

Upon conpl eti

on of the cleaning, the Contractor shall conduct a visua

pre-inspection of the cleaned area in preparation for a final inspection

before fina
conpl eti on of
O ficer shall

air clearance nonitoring and recl eaning, as necessary. Upon
the final cleaning, the Contractor and the Contracting
conduct a final visual inspection of the cleaned regul ated

area in accordance with ASTM E 1368 and docunment the results on the Fina

Cl eani ng and

Vi sual Inspection as specified on the SET-UP DETAIL SHEET 19.

If the Contracting Officer rejects the clean regul ated area as not neeting
final cleaning requirenents, the Contractor shall reclean as necessary and
have a foll ow on inspection conducted with the Contracting O ficer

Recl eani ng and fol |l owup rei nspection shall be at the Contractor's expense.

8 L OCKDOWN

Prior to renoval of plastic barriers and after clean-up of gross
contam nation and final visual inspection, a post renoval (| ockdown)
encapsul ant shall be spray applied to ceiling, walls, floors, and other

surfaces int

he regul ated ar ea.

9 AR MONI TORI NG

9.1 Cener a

Requi renments For Exposure

Air nmonitoring and anal ysis of airborne concentration of asbestos fibers
shal |l be performed in accordance with H OSH 12-145.1, 29 CFR 1926, Section
. 1101, the Contractor's air nmonitoring plan, and as specified. Persona

exposure air

nonitoring (collected at the breathing zone) that is

representative of the exposure of each enpl oyee who is assigned to work
within a regul ated area shall be perforned by the Contractor's Designated
IH  Breathing zone sanmples shall be taken for at |east 25 percent of the
workers in each shift, or a mninmmof 2, whichever is greater. Air
monitoring results at the 95 percent confidence |evel shall be cal cul ated
as shown in Table 2 at the end of this section. The Contractor shal

provi de an onsite independent testing |laboratory with qualified anal ysts
and appropriate equi pnment to conduct sanple analyses of air sanples using
t he net hods prescribed in H OSH 12-145.1, 29 CFR 1926, Section .1101, to
i nclude NIOSH Pub No. 84-100 Met hod 7400. Preabatenment and abat enent

envi ronnent al

air nonitoring shall be perforned by the Contractor's
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Designated IH  Final clearance environnental air nonitoring, shall be
perfornmed by the Contractor's Designated IH  Environnmental and fina

cl earance air nmonitoring shall be performed using NIOSH Pub No. 84-100

Met hod 7400 (PCM with optional confirmation of results by NI OSH Pub No.
84-100 Method 7402 (TEM. For environnental and final clearance, air

noni toring shall be conducted at a sufficient velocity and duration to
establish the limt of detection of the method used at 0.005 f/cc.
Confirmati on of asbestos fiber concentrations (asbestos f/cc) from
environnental and final clearance sanples collected and anal yzed by N OSH
Pub No. 84-100 Method 7400 (total f/cc) may be conducted using TEMin
accordance with NI OSH Pub No. 84-100 Method 7402. Wen such confirmation
is conducted, it shall be fromthe same sanple filter used for the N OSH
Pub No. 84-100 Method 7400 PCM analysis. For all Contractor required
environnental or final clearance air nmonitoring, confirmation of asbestos
fi ber concentrations, using NI OSH Pub No. 84-100 Method 7402, shall be at
the Contractor's expense. Mnitoring may be duplicated by the Gover nnent
at the discretion of the Contracting Officer. Results of breathing zone
sanpl es shall be posted at the job site and nade available to the
Contracting O ficer. The Contractor shall nmaintain a fiber concentration
inside a regulated area |l ess than or equal to 0.1 f/cc expressed as an 8
hour, tinme-weighted average (TWA) during the conduct of the asbestos
abatement. |If fiber concentration rises above 0.1 f/cc, work procedures
shall be investigated with the Contracting Oficer to deternine the cause.
At the discretion of the Contracting Oficer, fiber concentration may
exceed 0.1 f/cc but shall not exceed 1.0 f/cc expressed as an 8-hour TWA.
The Contractor's workers shall not be exposed to an airborne fiber
concentration in excess of 1.0 f/cc, as averaged over a sanpling period of
30 minutes. Should either an environnmental concentration of 1.0 f/cc
expressed as an 8-hour TWA or a personal excursion concentration of 1.0
f/cc expressed as a 30-minute sanple occur inside a regulated work area,
the Contractor shall stop work imrediately, notify the Contracting Oficer
and i npl enent additional engineering controls and work practice controls to
reduce airborne fiber levels below prescribed limts in the work area.
Work shall not restart until authorized by the Contracting O ficer

3.9.2 Pr eabat ement Environnental Air Mnitoring

Pr eabat ement environnental air nonitoring shall be established 1 day prior
to the maski ng and sealing operations for each regulated area to detern ne
background concentrati ons before abatement work begins. As a m ninmm
preabat enment air sanples shall be collected using NI OSH Pub No. 84-100

Met hod 7400, PCM at these locations: outside the building; inside the
bui |l di ng, but outside the regul ated area perineter; and inside each

regul ated work area. One sanple shall be collected for every 185 square
nmeters of floor space. At |east 2 sanples shall be collected outside the
buil ding: at the exhaust of the HEPA unit; and downw nd fromthe abatenent
site. The PCM sanples shall be analyzed within 24 hours; and if any result
in fiber concentration greater than 0.01 f/cc, asbestos fiber concentration
shal | be confirnmed using NI OSH Pub No. 84-100 Met hod 7402 (TEM.

3.9.3 Envi ronnental Air Mnitoring During Abatenent

Until an exposure assessment is provided to the Contracting Oficer
environnental air nonitoring shall be conducted at |ocations and
frequencies that will accurately characterize any evol ving airborne
asbestos fiber concentrations. The assessment shall denpnstrate that the
product or material containing asbestos minerals, or the abatenent

i nvol ving such product or material, cannot rel ease airborne asbestos fibers
in concentrations exceeding 0.01 f/cc as a TWA under those work conditions
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havi ng the greatest potential for rel easing asbestos. The nmonitoring shal
be at | east once per shift at locations including, but not linmted to,
close to the work inside a regul ated area; preabatenent sanpling |ocations;
out side entrances to a regul ated area; close to gl ovebag operations;
representative | ocations outside of the perineter of a regul ated area;

i nside clean room and at the exhaust discharge point of |ocal exhaust
system ducted to the outside of a containment (if used). |[If the sanpling
out side regul ated area shows airborne fiber |evels have exceeded background
or 0.01 f/cc, whichever is greater, work shall be stopped i nmedi ately, and
the Contracting Officer notified. The condition causing the increase shal
be corrected. Wbirk shall not restart until authorized by the Contracting
Oficer.

3.9.4 Final C earance Air Monitoring

Prior to conducting final clearance air nmonitoring (as applicable for
interiors), the Contractor and the Contracting Oficer shall conduct a
final visual inspection of the regulated area where ashestos abatenent has
been conpleted. The final visual inspection shall be as specified in

SET- UP DETAIL SHEET 19. Final clearance air nonitoring shall not begin
until acceptance of the Contractor's final cleaning by the Contracting
Oficer. The Contractor's Designated IH shall conduct final clearance air
nmoni toring using aggressive air sanpling techni ques as defined in EPA
560/ 5- 85- 024 or as otherw se required by federal or state requirenents.
The sanpling and anal ytical nethod used will be NI OSH Pub No. 84-100Met hod
7400 (PCM and Table 3 with confirmation of results by NI OSH Pub No. 84-100
Met hod 7402 (TEM .

3.9.4.1 Fi nal C earance Requirenents, N OSH PCM Met hod

For PCM sanpling and anal ysis using NI OSH Pub No. 84-100 Method 7400, the
fiber concentration inside the abated regul ated area, for each airborne
sampl e, shall be less than 0.01 f/cc. The abatenent inside the regul ated
area is considered conpl ete when every PCM final clearance sanple is bel ow
the clearance Iimt. |If any sanple result is greater than 0.01 total f/cc,
t he asbestos fiber concentration (ashbestos f/cc) shall be confirned from
that same filter using NIOSH Pub No. 84-100 Method 7402 (TEM at
Contractor's expense. |If any confirnation sanple result is greater than
0.01 asbestos f/cc, abatenent is inconplete and cleaning shall be repeated.
Upon conpl etion of any required recleaning, resanpling with results to neet
t he above cl earance criteria shall be done.

3.9.4.2 Air C earance Failure

If clearance sanmpling results fail to nmeet the final clearance

requi renents, the Contractor shall pay all costs associated with the
requi red recl eani ng, resanpling, and analysis, until final clearance
requi renents are mnet.

3.9.5 Air-Mnitoring Results and Docunentation

Air sanple fiber counting shall be conpleted and results provided within 24
hours (breathing zone sanmples), and 24 hours (environmental/clearance
nonitoring) after conpletion of a sanpling period. The Contracting Oficer
shall be notified inmediately of any airborne | evels of asbestos fibers in
excess of established requirenents. Witten sanpling results shall be
provided within 5 working days of the date of collection. The witten
results shall be signed by testing |aboratory analyst, testing | aboratory
principal and the Contractor's Designated IH  The air sanpling results
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shal | be docurmented on a Contractor's daily air nonitoring log. The daily
air nonitoring log shall contain the following information for each sanpl e:

a. Sanpling and anal ytical nethod used;
b. Date sanple collected;
c. Sampl e nunber;

d. Sanmple type: BZ = Breathing Zone (Personal), P = Preabatenment, E
= Environnental, C = Abatenment C earance;

e. Location/activity/name where sanple collected,;

f. Sanpling punmp manufacturer, nodel and serial nunber, beginning
flowrate, end flow rate, average flow rate (L/mn);

g. Calibration date, time, nethod, |ocation, nane of calibrator
si gnhat ur e;

h. Sanple period (start time, stop time, elapsed tine (mnutes);
i. Total air volune sanpled (liters);

j. Sanple results (f/cc and S/nm square) if EPA nethods are required
for final clearance;

k. Laboratory name, |ocation, analytical nethod, analyst, confidence
level. 1In addition, the printed name and a signature and date
bl ock for the Industrial Hygienist who conducted the sanpling and
for the Industrial Hygienist who reviewed the daily air nonitoring
| og verifying the accuracy of the information.

3.10 CLEARANCE CERTI FI CATI ON

When asbestos abatenment is conplete, asbestos waste is renoved fromthe
regul ated areas, and final clean-up is conpleted, the Contracting O ficer
will certify the areas as safe before allowi ng the warning signs and
boundary warning tape to be removed. After final clean-up and acceptable
ai rborne concentrations are attained (for interior abatenment), but before
the HEPA unit is turned off and the contai nnent renoved, the Contractor
shall renmove all pre-filters on the building H/AC system and provi de new
pre-filters. The Contractor shall dispose of such filters as asbestos
contam nated nmaterials. HVAC, nechanical, and electrical systems shall be
re-established in proper working order. The Contractor and the Contracting
O ficer shall visually inspect all surfaces within the contai nnent for
residual material or accumul ated debris. The Contractor shall reclean al
areas showi ng dust or residual materials. The Contracting Oficer wll
certify in witing that the area is safe before unrestricted entry is
permtted. The Governnent will have the option to performnmonitoring to
certify the areas are safe before entry is permtted.

3.11 CLEANUP AND DI SPCSAL
3.11.1 Title to Waste Materials
The waste material resulting from abatement work on Government facility

shall be disposed of as specified and in accordance with applicable
federal, state and local regulations.
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3.11.2 Col l ection and Di sposal of Asbestos

Al'l asbest os-contam nated waste shall be collected and incl uding
cont am nated wastewater filters, scrap, debris, bags, containers,

equi prent, and asbestos contam nated cl othing, shall be collected and

pl aced in | eak-tight containers such as double plastic bags (see DETAIL
SHEET 9A); seal ed doubl e wrapped pol yet hyl ene sheet (see DETAIL 9B); seal ed
fi berboard boxes (see DETAIL SHEET 9C); or other approved containers.
Waste within the containers shall be wetted in case the container is
breeched. Asbestos contam nated waste shall be di sposed of at an EPA,
state and | ocal approved asbestos landfill off Governnent property. For
tenporary storage, seal ed inperneable containers shall be stored in an
asbestos waste | oad-out unit or in a storage/transportati on conveyance
(i.e., dunmpster, roll-off waste boxes, etc.) in a manner acceptable to and
in an area assigned by the Contracting Oficer. Procedure for hauling and
di sposal shall conply with 40 CFR 61, Subpart M state, regional, and | oca
st andar ds.

3.11.3 Scal e Wi ght Measur enent

Scal es used for nmeasurenent shall be public scales. Wighing shall be at a
poi nt nearest the work at which a public scale is available. Scales shal
be standard truck scal es of the beamtype; scal es shall be equipped wth
the type registering beamand an "over and under" indicator; and shall be
capabl e of accommpdating the entire vehicle. Scales shall be tested,
approved and seal ed by an inspector of the State of Hawaii. Scal es shal

be calibrated and reseal ed as often as necessary and at |east once every
three nonths to ensure continuous accuracy. Vehicles used for hauling
asbestos material shall be weighed enpty daily at such time as directed and
each vehicle shall bear a plainly legible identification mark

3.11.4 Weigh Bill and Delivery Tickets

Copies of weigh bills and delivery tickets shall be submitted to the
Contracting O ficer during the progress of the work. The Contractor shal
furnish the Contracting Officer scale tickets for each | oad of ashestos
mat eri al wei ghed and certified. These tickets shall include tare weight;
identification mark for each vehicle weighed; and date, time and | ocation
of | oading and unl oading. Tickets shall be furnished at the point and tinme
i ndi vidual trucks arrive at the worksite. A master log of all vehicle

| oadi ng shall be furnished for each day of |oading operations. Before the
final statenent is allowed, the Contractor shall file with the Contracting
Oficer certified weigh bills and/or certified tickets and nanifests of al
asbestos material actually disposed by the Contractor for this contract.

3.11.5 Asbest os Waste Shi pnment Record

The Contractor shall conplete and provide the Contracting Officer fina
conpl eted copi es of the Waste Shipnent Record for all shipnments of waste
material as specified in 40 CFR 61, Subpart M and other required state
wast e mani fest shi pnent records, within 3 days of delivery to the landfill.
Each Waste Shipnent Record shall be signed and dated by the Contractor, the
Desi gnated | ndustrial Hygienist, the waste transporter and di sposa

facility operator.

SECTI ON 13280 Page 42
( Am 0002)



UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QAHU, HI 983001
TABLE 1
| NDI VI DUAL WORK TASK DATA ELEMENTS
Sheet 1 of 4
There is a separate data sheet for each individual work task.
1. WORK TASK DESI GNATI ON NUMBER 1
2. LOCATION OF WORK TASK: Various locations within Building 1052
(Hangars 34 and 35)
3. BRI EF DESCRI PTI ON OF MATERI AL TO BE ABATED: Paint, asphaltic
coating on netal
a. Type of Asbestos: Chrysotile
b. Percent asbestos content: <1%to 60%
4. ABATEMENT TECHNI QUE TO BE USED: Wet, contai nnment
5. OSHA ASBESTOS CLASS DESI GNATI ON FOR WORK TASK: C ass |
6. EPA NESHAP FRI ABI LI TY DESI GNATI ON FOR WORK TASK
Fri abl e Non-friabl e Category |
Non-friable Category 11 X
7. FORM and CONDI TI ON OF Asbestos Material: GOOD X FAIR _ POOR
8. QUANTITY: METERS , SQUARE METERS
8a. QUANTITY: LINEAR FT. , SQUARE FT.

9. RESPONSE ACTI ON DETAI L SHEET NUMBER FOR WORK TASK:
10. SET-UP DETAI L SHEET NUMBERS
FOR WORK TASK: 8, 9A, 9B, 9C, 11, 13, 14, 19, 20, 2

45

2, 23.

NOTES:

(1) Nuneric sequence of individual work tasks (1,2, 3,4,
each regul ated area. Each category of EPA friabil
a separate task

(2) Specific location of work (building, floor, area,
e.g., Building 1421, 2nd Fl oor, Rm 201)

(3) A description of material to be abated (exanple: h
cenent wall panels, tile, stucco, etc.) type of asb
(chrysotile,
anosite, crocidolite, etc.); and % asbestos content

(4) Technique to be used: Renoval = REM Encapsul ation
Encasement = ENCAS; Enclosure = ENCL; Repair = REP
(5) dass designation: Cass I, Il, Ill, or IV (CSHA d

(6) Friability of materials: Check the applicable EPA
desi gnati on.

etc.) for
ty/ OSHA cl ass has

ori zontal pipe,
est os

= ENCAP;

esi gnation).
NESHAP friability

(7) Form Interior or Exterior Architectural = |A or EA

Mechani cal / El ectrical = ME
Condition: Good = G Fair = F;, Poor = P.

(8) Quantity of asbestos naterial for each work task in
square meters.

(8a) Quantity of asbestos material for each work task in
or square feet.

(9) Response Action Detail Sheet specifies the materia
and the methods to be used. There is only one Resp
Detail Sheet for each abatenent task.

(10) Set-up Detail Sheets indicate contai nment and contr
in support of the response action (referenced in th
Response Action Detail Sheet).
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TABLE 1
| NDI VI DUAL WORK TASK DATA ELEMENTS
Sheet 2 of 4
There is a separate data sheet for each individual work task.
1. WORK TASK DESI GNATI ON NUMBER 2
2. LOCATION OF WORK TASK: Various locations within Building 1052
(Hangars 34 and 35)
3. BRI EF DESCRI PTI ON OF MATERI AL TO BE ABATED: Drywall system
a. Type of Asbestos: Chrysotile
b. Percent asbestos content: <1%to >1-2%
4. ABATEMENT TECHNI QUE TO BE USED: Wet, contai nnment
5. OSHA ASBESTOS CLASS DESI GNATI ON FOR WORK TASK: O ass |
6. EPA NESHAP FRI ABI LI TY DESI GNATI ON FOR WORK TASK
Fri abl e X Non-friable Category |
Non-friable Category 11
7. FORM and CONDI TI ON of Asbestos Material: GOOD X FAIR _ POOR
8. QUANTITY: METERS , SQUARE METERS
8a. QUANTITY: LINEAR FT. , SQUARE FT.

9. RESPONSE ACTI ON DETAI L SHEET NUMBER FOR WORK TASK:
10. SET-UP DETAIL SHEET NUMBERS

_48

FOR WORK TASK: 8, 9A, 9B, 9C, 11, 13, 14, 19, 20, 22, 23.

NOTES:
(1) Nuneric sequence of individual work tasks (1,2, 3,4,

etc.) for

each regul ated area. Each category of EPA friability/ OSHA cl ass has

a separate task.
(2) Specific location of work (building, floor, area,
e.g., Building 1421, 2nd Fl oor, Rm 201)

(3) A description of material to be abated (exanple: horizontal pipe,
cenent wall panels, tile, stucco, etc.) type of asbestos

(chrysotile,
anosite, crocidolite, etc.); and % ashestos content.

(4) Technique to be used: Renmpbval = REM Encapsul ati on = ENCAP
Encasement = ENCAS; Enclosure = ENCL; Repair = REP
(5) dass designation: dass I, Il, Ill, or IV (OSHA designation).

(6) Friability of materials: Check the applicable EPA NESHAP friability

desi gnati on.

(7) Form Interior or Exterior Architectural = |A or EA
Mechani cal / El ectrical = ME
Condition: Good = G Fair = F;, Poor = P.

(8) Quantity of asbestos material for each work task in
square neters.

(8a) Quantity of asbestos material for each work task in
or square feet.

(9) Response Action Detail Sheet specifies the nmateria

meters or
i near feet

to be abated

and the methods to be used. There is only one Response Action

Detail Sheet for each abatenment task.

(10) Set-up Detail Sheets indicate containment and control nethods used
in support of the response action (referenced in the selected

Response Action Detail Sheet).
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TABLE 1
| NDI VI DUAL WORK TASK DATA ELEMENTS
Sheet 3 of 4
There is a separate data sheet for each individual work task.
1. WORK TASK DESI GNATI ON NUMBER 3
2. LOCATION OF WORK TASK: Various locations within Building 1052
(Hangars 34 and 35)
3. BRI EF DESCRI PTI ON OF MATERI AL TO BE ABATED: Ceiling tiles
a. Type of Asbestos: Trenolite
b. Percent asbestos content: <1%
4. ABATEMENT TECHNI QUE TO BE USED: Wet, contai nnment
5. OSHA ASBESTOS CLASS DESI GNATI ON FOR WORK TASK: O ass |
6. EPA NESHAP FRI ABI LI TY DESI GNATI ON FOR WORK TASK
Fri abl e X  Non-friable Category |
Non-friable Category 11
7. FORM and CONDI TI ON of Asbestos Material: GOOD X FAIR _ POOR
8. QUANTITY: METERS , SQUARE METERS
8a. QUANTITY: LINEAR FT. , SQUARE FT.
9 RESPONSE ACTI ON DETAI L SHEET NUMBER FOR WORK TASK: 54

10: SET- UP DETAI L SHEET NUMBERS

FOR WORK TASK: 8, 9A, 9B, 9C, 11, 13, 14, 19, 20, 22, 23.

NOTES:
(1) Nuneric sequence of individual work tasks (1,2, 3,4,

etc.) for

each regul ated area. Each category of EPA friability/ OSHA cl ass has

a separate task.

(2) Specific location of work (building, floor, area,
e.g., Building 1421, 2nd Fl oor, Rm 201)

(3) A description of material to be abated (exanple: h
cenent wall panels, tile, stucco, etc.) type of asb
(chrysotile,
anbsite, crocidolite, etc.); and % ashestos content

(4) Technique to be used: Renoval = REM Encapsul ation
Encasement = ENCAS; Enclosure = ENCL; Repair = REP
(5) dass designation: dass I, Il, IIl, or IV (OSHA d

(6) Friability of materials: Check the applicable EPA
desi gnati on.

ori zontal pipe,
est os

= ENCAP;

esi gnhati on).
NESHAP friability

(7) Form Interior or Exterior Architectural = |A or EA

Mechani cal / El ectrical = ME
Condition: Good = G Fair = F;, Poor = P.

(8) Quantity of asbestos material for each work task in
square neters.

(8a) Quantity of ACMfor each work task in linear feet o

(9) Response Action Detail Sheet specifies the nmateria
and the nethods to be used. There is only one Resp
Detail Sheet for each abatenment task.

(10) Set-up Detail Sheets indicate contai nment and contr
in support of the response action (referenced in th
Response Action Detail Sheet).
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TABLE 1

I NDI VI DUAL WORK TASK DATA ELEMENTS

983001

Sheet 4 of 4

There is a separate data sheet for each individual work task.

WORK TASK DESI GNATI ON NUMBER 4

i 1ding

1
2. LOCATION OF WORK TASK: Building 1052 - Fire Punp Bu
3

BRI EF DESCRI PTI ON OF MATERI AL TO BE ABATED: 3 |ayers of

built-up roofing material on netal decking
a. Type of Asbestos: Chrysotile
b. Percent ashbestos content: 10 - 20%

4. ABATEMENT TECHNI QUE TO BE USED: Manual cut and wet

nmet hods.

No power cutting.

5. OSHA ASBESTOS CLASS DESI GNATI ON FOR WORK TASK: C as

6. EPA NESHAP FRI ABI LI TY DESI GNATI ON FOR WORK TASK

s |l

Fri abl e Non-friabl e Category |

Non-friable Category 11 X
7. FORM ___ and CONDI TI ON of Asbestos Material: GOOD X FAIR _ POOR __
8. QUANTITY: METERS , SQUARE METERS: 92
8a. QUANTITY: LINEAR FT. , SQUARE FT.

9. RESPONSE ACTI ON DETAI L SHEET NUMBER FOR WORK TASK:
10. SET-UP DETAI L SHEET NUMBERS
FOR WORK TASK: 9A, 9B, 9C 11, 13, 14, 19.

NOTES:

(1) Nuneric sequence of individual work tasks (1,2, 3,4,
each regul ated area. Each category of EPA friabil
a separate task

(2) Specific location of work (building, floor, area,
e.g., Building 1421, 2nd Fl oor, Rm 201)

(3) A description of material to be abated (exanple: h
cenent wall panels, tile, stucco, etc.) type of asb
(chrysotile,
anosite, crocidolite, etc.); and % asbestos content

(4) Technique to be used: Renoval = REM Encapsul ation
Encasement = ENCAS; Enclosure = ENCL; Repair = REP
(5) dass designation: Cass I, Il, Ill, or IV (CSHA d

(6) Friability of materials: Check the applicable EPA
desi gnati on.

etc.) for
ty/ OSHA cl ass has

ori zontal pipe,
est os

= ENCAP;

esi gnation).
NESHAP friability

(7) Form Interior or Exterior Architectural = |A or EA

Mechani cal / El ectrical = ME
Condition: Good = G Fair = F;, Poor = P.
(8) Quantity of asbestos naterial for each work task in
square meters.
(8a) Quantity of asbestos material for each work task in
or square feet.

(9) Response Action Detail Sheet specifies the materia
and the methods to be used. There is only one Resp
Detail Sheet for each abatenent task.

(10) Set-up Detail Sheets indicate contai nment and contr
in support of the response action (referenced in th
Response Action Detail Sheet).
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TABLE 2

FORMULA FOR CALCULATI ON OF THE 95 PERCENT CONFI DENCE LEVEL
(Ref erence: N OSH 7400)

Fi bers/cc(01.95 percent CL) = X + [(X) * (1.645) * (CV)]

((B)(AQ))/((V)(1000))
((F/Nf) - (B/Nb))/Af

Where: X

E

CV = The precision value; 0.45 shall be used unless the
anal ytical |aboratory provides the Contracting O ficer
wi th docunentation (Round Robin Program participation
and results) that the |aboratory's precision is better.

AC = Effective collection area of the filter in square mllineters

V = Air volume sanpled in liters

E = Fiber density on the filter in fibers per square mllineter

F/ Nf Total fiber count per graticule field
B/No = Mean field blank count per graticule field
Af = Gaticule field area in square mllineters
TWA = C1/T1 + C2/ T2 = Cn/ Tn

VWhere: C = Concentration of contam nant

T = Tinme sanpl ed.
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TABLE 3
NI OSH METHOD 7400

PCM ENVI RONMVENTAL Al R SAMPLI NG PROTOCOL ( NON- PERSONAL)

Sanpl e M ni mum Filter Pore M n. Vol . Sanpl i ng
Locati on No. of Size (Note 1) (Note 2) Rat e
Sanpl es (Liters) (liters/mn.)
I nsi de 0.5/ 140 0.45 mcrons 3850 2-16
Abat enent Squar e
Ar ea Met ers
(Not es
3 & 4)
Each Roomin 0.45 mcrons 3850 2-16
1 Abat enent
Area Less
t han 140

Square neters

Fiel d Bl ank 2 0.45 mcrons 0 0
Labor at ory 1 0.45 mcrons 0 0
Bl ank
Not es:

1. Type of filter is Mxed Cellul ose Ester.

2. Ensure detection limt for PCM analysis is established at
0.005 fibers/cc.

3. One sample shall be added for each additional 140 square neters.
(The corresponding |-P units are 5/1500 square feet).

4. A mnimumof 5 sanples are to be taken per abatement area
plus 2 field blanks.
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TABLE 4

EPA AHERA METHCD: TEM Al R SAMPLI NG PROTOCOL

Locati on M ni mum Filter Pore M n. Sanpl i ng

Sanpl ed No. of Size Vol . Rat e
Sanpl es (Liters) (liters/mn.)

I nsi de 5 0.45 mcrons 1500 2-16

Abat enent

Ar ea

Qut si de 5 0.45 mcrons 1500 2-16

Abat enent

Ar ea

Fi el d Bl ank 2 0.45 mcrons 0 0

Laborat ory 1 0.45 mcrons 0 0

Bl ank

Not es:

1. Type of filter is Mxed Cellul ose Ester.

2. The detection linit for TEM analysis is 70 structures/square mm
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CERTI FI CATE OF WORKER' S ACKNOW.EDGVENT

PRQIECT NAME CONTRACT NO

PRQIECT ADDRESS

CONTRACTOR FI RM NAME

EMPLOYEE' S NAME , , ,
(Print) (Last) (First) (M)

Soci al Security Nunber: - - )

WORKI NG W TH ASBESTOS CAN BE DANGEROUS. | NHALI NG ASBESTOS FI BERS HAS
BEEN LI NKED W TH TYPES OF LUNG DI SEASE AND CANCER. | F YOU SMOKE AND
| NHALE ASBESTOS FI BERS, THE CHANCE THAT YOU W LL DEVELOP LUNG CANCER
I S GREATER THAN THAT OF THE NONSMCXKI NG PUBLI C.

Your enployer's contract for the above project requires that you be provided
and you conplete fornal asbestos training specific to the type of work you
will performand project specific training; that you be supplied with proper
personal protective equiprment including a respirator, that you be trained in
its use; and that you receive a nmedical examnation to evaluate your physica
capacity to perform your assigned work tasks, under the environnenta
conditions expected, while wearing the required personal protective

equi pment. These things are to be done at no cost to you. By signing this
certification, you are acknow edgi ng that your enployer has met these
obligations to you. The Contractor's Designated Industrial Hygienist wll
check the block(s) for the type of formal training you have conpl et ed.

Revi ew t he checked bl ocks prior to signing this certification.

FORMAL TRAI NI NG

a. For Competent Persons and Supervisors: | have conpleted EPA s
Model Accreditati on Program (MAP) training course, "Contractor/Supervisor",
that nmeets this State's requirenents.

b. For Wrkers:

(1) For OSHA Cass | work: | have conpleted EPA's MAP training
course, "Wirker", that neets this State's requirenents.
(2) For OSHA Class Il work (where there will be abatenent of nore
than one type of Class Il materials, i.e., roofing, siding, floor
tile, etc.): | have conpleted EPA's MAP training course, "Worker"
that nmeets this State's requirenents.
(3) For OSHA dass Il work (there will only be abatenent of one
type of Class Il nmaterial):

(a) | have conpleted an 8-hour training class on the el enents

of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the specific work
practices and engi neering controls of 29 CFR 1926, Section .1101(g) and
hands-on training.

(b) 1 have conpleted EPA's MAP training course, "Worker"
that nmeets this State's requirenents.
(4) For OSHA Cass Il work: | have conmpleted at |east a 16-hour

course consistent with EPA requirements for training of |local education
agency nai ntenance and custodial staff at 40 CFR 763, Section .92(a)(2) and
the elements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the
specific work practices and engi neering controls at 29 CFR 1926, Section

. 1101, and hands-on training.
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CERTI FI CATE OF WORKER S ACKNOW.EDGVENT

(5) For OSHA Cdass IV work: | have conpleted at |east a 2-hr
course consistent with EPA requirements for training of |ocal education
agency nai ntenance and custodial staff at 40 CFR 763, (a)(1), and the

el ements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the
specific work practices and engi neering controls at 29 CFR 1926, Section
.1101(g) and hands-on training.

c. Wirkers, Supervisors and the Designated Conpetent Person: | have
conpl eted annual refresher training as required by EPA's MAP that neets this
State's requirenents

PRQIECT SPECI FI C TRAI NI NG

| have been provided and have conpleted the project specific training
required by this Contract. M enployer's Designated |Industrial Hygienist and
Desi gnat ed Conpet ent Person conducted the training.

RESPI RATORY PROTECTI ON
| have been trained in accordance with the criteria in the

Contractor's Respiratory Protection program | have been trained in the
dangers of handling and breathing asbestos dust and in the proper work
procedures and use and limtations of the respirator(s) | will wear. | have

been trained in and will abide by the facial hair and contact |ens use policy
of my enpl oyer.

RESPI RATOR FI T- TEST TRAI NI NG

| have been trained in the proper selection, fit, use, care,
cl eani ng, mai nt enance, and storage of the respirator(s) that | will wear. |
have been fit-tested in accordance with the criteria in the Contractor's
Respiratory Program and have received a satisfactory fit. | have been
assigned ny individual respirator. | have been taught how to properly
perform positive and negative pressure fit-check upon donni ng negative
pressure respirators each tinme.

MEDI CAL EXAM NATI ON

| have had a medi cal exam nation within the [ast twelve nonths which
was paid for by ny enployer. The exanination included: health history,
pul monary function tests, and may have included an eval uati on of a chest
x-ray. A physician made a determ nation regardi ng ny physical capacity to
performwork tasks on the project while wearing personal protective equi pnment
including a respirator. | was personally provided a copy and informed of the
results of that exami nation. M enployer's Industrial Hygi enist eval uated
the nedi cal certification provided by the physician and checked the
appropriate blank bel ow. The physician determ ned that there:

were no limtations to perfornming the required work tasks.
were identified physical limtations to performng the required work
t asks.

Dat e of the nedi cal exam nation

Enpl oyee Signature dat e
Contractor's Industria
Hygi eni st Si gnature dat e

-- End of Section --
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PART 1 GENERAL

1.

1 REFERENCES

SECTI ON 13920

FI RE PUMPS

The publications listed below forma part of this specification to the

extent referenced.

desi gnation only.

The publications are referred to in the text by basic

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

ASTM A 47M

ASTM A 53

ASTM A 193/ A 193M

ASTM A 183

ASTM A 194/ A 194M

ASTM A 536

ASTM A 795

ASTM B 42
ASTM B 88M
ASTM B 135M

ASTM C 533

ASTM D 3308

ASTM F 436M

(1999) Ferritic Malleable Iron Castings
(Metric)

(1999b) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seani ess

(1999) Alloy-Steel and Stainless Stee
Bolting Materials for High-Tenperature
Service

(1998) Carbon Steel Track Bolts and Nuts
(1998b) Carbon and Alloy Steel Nuts for
Bolts for Hi gh-Pressure and

Hi gh- Tenperature Service

(1999e1) Ductile Iron Castings

(1997) Bl ack and Hot-Di pped Zi nc- Coat ed
(Gl vani zed) Wel ded and Seanl ess Stee
Pipe for Fire Protection Use

(1998) Seam ess Copper Pipe, Standard Sizes
(1996) Seam ess Copper Water Tube (Metric)
(1996) Seam ess Brass Tube (Metric)

(1995) Calcium Silicate Bl ock and Pipe
Thernmal |nsulation

(1997) PTFE Resin Skived Tape

(1993) Hardened Steel Washers (Metric)

ASME | NTERNATI ONAL ( ASME)

ASME B16. 3

ASME B16. 5

(1992) Malleable Iron Threaded Fittings

(1996; Bl16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24
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ASME B16.9 (1993) Factory-Made Wought Stee
Buttwel di ng Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 26 (1988) Cast Copper Alloy Fittings for

Fl ared Copper Tubes

ASME B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Unions
Cl asses 150, 250, and 300

AVERI CAN WATER WORKS ASSOCI ATI ON ( AVWAA)

AWM EVWV (1995) Standard Met hods for the
Exam nation of Water and Wast ewat er

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C110 (1993) Ductile-Iron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mMm
t hrough 1200 M), for Water and Q her
Li qui ds

AWM C111 (1995) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C151 (1996) Ductile-Iron Pipe, Centrifugally
Cast, for Water or O her Liquids

AWM C500 (1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

AWM M20 (1973) Manual : Water Chlorination
Principles and Practices

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825a (2001) Approval Guide Fire Protection
FM P7825b (2001) Approval Guide Electrical Equiprent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)
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1.

NFPA 13 (1999) Installation of Sprinkler Systemns

NFPA 20 (1999) Installation of Sanitary Punps

NFPA 24 (1995) Installation of Private Fire
Servi ce Mains

NFPA 37 (1998) Installation and Use of Stationary
Conbusti on Engi nes and Gas Tur bi nes

NFPA 70 (1999) National Electrical Code

NFPA 1963 (1998) Fire Hose Connections

NATI ONAL | NSTUTI TE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOG ES
(NI CET)

NI CET 1014-7 (1995) Program Detail Manual for
Certification in the Field of Fire
Protecti on Engi neeri ng Technol ogy (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout

UNDERWRI TERS LABORATORI ES (UL)

UL 80 (1996) Steel Inside Tanks for G| -Burner
Fuel
UL 142 (1993; Rev Jul 1998) Steel Aboveground

Tanks for Flamabl e and Conbusti bl e Li quids

UL 262 (1994; Rev thru Dec 1998) Gate Val ves for
Fire-Protection Service

UL 448 (1994; Rev thru May 1999) Punps For
Fire-Protection Service

UL 1247 (1995; Rev thru May 1997) Diesel Engines
For Driving Centrifugal Fire Punps

UL Fire Prot Dir (2001) Fire Protection Equi pnent Directory

.2 GENERAL REQUI REMENTS

Except as nodified in this Section or on the draw ngs, fire punps shall be
installed in conformance with NFPA 20, including all reconmendati ons and
advi sory portions, which shall be considered mandatory. All reference to
the authority having jurisdiction shall be interpreted to nean the
Contracting O ficer.

.3 SEQUENCE OF OPERATI ON

Sequence of operation for the fire punps and pressure nmaintenance punps
shal |l be as indicated on the draw ngs.

3.1 Saf ety Requirenents
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Coupling, rotating parts, gears, projecting equi pment, etc. shall be fully
encl osed or properly guarded so as to prevent possible injury to persons
that come in close proximty of the equipment. The Contractor shal

conduct testing of the fire punps in a safe manner and ensure that al

equi prent is safely secured. Hoses and nozzles used to conduct flow tests
shall be in excellent condition and shall be safely anchored and secured to
prevent any msdirection of the hose streans.

1.4 COORDI NATI ON OF TRADES

Tank supports, piping offsets, fittings, and any other accessories required
shal |l be furnished as specified to provide a conplete installation and to
elimnate interference with other construction

1.5 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be housed with
protection fromthe weather, excessive humdity and tenperature variations,
dirt and dust, or other contam nants. Additionally, all pipes shall be

ei ther capped or plugged until installed.

1.6 FI ELD MEASUREMENTS

After becoming famliar with all details of the work, the Contractor shal
verify all dinensions in the field, and shall advise the Contracting
O ficer of any discrepancy before perform ng the work.

1.7 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
subm ttals having an "FI O' designation are for information only.
Submittals related to fire punps, auxiliary equi pnent, including

manuf acturer's catal og data, working draw ngs, connection draw ngs, contro
di agrams and certificates shall be submitted concurrently as a conplete
package. The Fire Protection Specialist shall review and approve al
submittals. Al submttals shall be acconpanied by a |etter of approva
signed and dated by the Fire Protection Specialist when submtted to the
Government. Al subnittals designated "GA" shall be reviewed by

Transatl antic Programs Center, P. O Box 2250, Wnchester, Virginia 22604
(M. KC Kohhar) phone nunber (540) 665-3907. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Data
Fire Punp Installation Related Submittals; FIO

Alist of the Fire Punp Installation Related Submittals, no later than 7
days after the approval of the Fire Protection Specialist and the
Manuf acturer's Representative.

Conponents and Equi pnent; GA

Manuf acturer's catal og data included with the Fire Punp Installation

Drawi ngs for each separate piece of equipnent proposed for use in the
system Catal og data shall indicate the nane of the manufacturer of each
item of equi pnent, with data annotated to indicate nodel to be provided.

In addition, a conmplete equipnent list that includes equi pnent description
nodel nunber and quantity shall be provided. Catalog data for material and
equi prent shall include, but not be linted to, the follow ng:

SECTI ON 13920 Page 6
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a. Fire pumps, drivers and controllers including manufacturer's
certified shop test characteristic curve for each punp. Shop test
curve may be submitted after approval of catal og data but shall be
submtted prior to the final tests.

b. Pressure naintenance punp and controller

c. Piping components.

d. Valves, including gate, check, globe and relief valves.

e. (auges.

f. Hose valve manifold test header and hose val ves.

g. Flow neter.

h. Restrictive orifice union

i. Associated devices and equi prent.
Spare Parts; FIO
Spare parts data for each different itemof material and equi pment
specified. The data shall include a conplete Iist of parts and supplies,
with current unit prices and source of supply, and a list of parts
recormended by the manufacturer to be replaced after 1 year and 3 years of
service. A list of special tools and test equi pnent required for
mai nt enance and testing of the products supplied by the Contractor shall be
i ncl uded.

SD- 04 Dr awi ngs
Fire Punp Installation Draw ngs; GA
Three copies of the Fire Punp Installation Drawi ngs consisting of a
detail ed plan view, detailed elevations and sections of the punp room
equi prent and pi ping, drawn to a scale of not less than 1:20 . Draw ngs
shal I indicate equi prent, piping, and associated punp equi pnent to scal e.
Al'l cl earance, such as those between piping and equi pnent; between
equi pmrent and walls, ceiling and floors; and for electrical working
di stance cl earance around all electrical equipnent shall be indicated.
Drawi ngs shall include a |l egend identifying all synmbols, nomenclatures, and
abbrevi ations. Seisnmc design and cal cul ati ons shall be stamped by a
regi stered Professional Structural Engineer. Al shop draw ngs shall also
bear the stanmp of a registered Fire Protection Engi neer. Draw ngs shal

i ndi cate a conpl ete piping and equi pnent | ayout including el evations and/or
section views of the follow ng:

a. Fire punmps, controllers, piping, valves, and associated equi prment.
b. Sensing line for each punp including the pressure maintenance punp.
c. Engine fuel systemfor diesel driven punps.

d. Engine cooling systemfor diesel driven punps.

e. Pipe hangers and sway bracing including support for diesel muffler
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and exhaust pi ping.

f. Restraint of underground water main at entry-and exit-points to
the buil ding including details of pipe clanps, tie rods,
nmechani cal retainer glands, and thrust bl ocks.

g. A one-line schematic diagramindicating | ayout and sizes of al
pi pi ng, devices, valves and fittings.

h. A conplete point-to-point connection drawi ng of the punp power,
control and alarmsystens, as well as interior wiring schematics
of each controller

As-Built Draw ngs; FIO

As-built drawi ngs, no |later than 14 days after conpletion of the Fina
Tests. The Fire Punp Installation Drawi ngs shall be updated to reflect
as-built conditions after all related work is conpleted and shall be on
reproducible full-size nylar film

SD-06 Instructions

Prelim nary Test Procedures; GA

Proposed procedures for Prelimnary Tests, at |east 14 days prior to the
proposed start of the tests.

Fi nal Test Instructions; GA

Proposed procedures for Final Acceptance Test, no |later than 14 days prior
to the proposed start of the tests.

System Di agrans; GA.

Proposed di agrans, at least 2 weeks prior to start of related testing.
System di agrans that show the | ayout of equiprent, piping, and storage
units, and typed condensed sequence of operation, wiring and contro

di agranms, and operation manual s expl ai ni ng preventative nmai ntenance
procedures, methods of checking the systemfor normal, safe operation, and
procedures for safely starting and stopping the systemshall be framed
under glass or laminated plastic. After approval, these itens shall be
post ed where directed.

SD- 07 Schedul es
Fiel d Trai ni ng Schedul e; GA

Proposed schedule for field training submtted at |east 14 days prior to
the start of related training.

Prelimnary Tests; GA

Proposed date and tinme to begin Prelimnary Tests, submitted with the
Prelim nary Tests Procedures.

Fi nal Acceptance Test; GA.

Proposed date and tine to begin Final Acceptance Test, submitted with the
Fi nal Acceptance Test Procedures. Notification shall be provided at |east
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14 days prior to the proposed start of the test. Notification shal
i nclude a copy of the Contractor's Material & Test Certificates.

SD-08 Statenents
Fire Protection Specialist Qualifications; GA

The nane and docunentation of certification of the proposed Fire Protection
Specialists, no later than 14 days after the Notice to Proceed and prior to
the submittal of the fire punp installation draw ngs.

Manuf acturer's Representative Qualifications; GA

The nane and docunentation of certification of the proposed Manufacturer's
Representative, concurrent with submittal of the Fire Protection Specialist
Qualifications.

SD- 09 Reports
Prelim nary Test Report; GA

Three copies of the conpleted Prelinm nary Tests Reports, no later that 7
days after the conpletion of the Prelimnary Tests. The Prelininary Tests
Report shall include both the Contractor's Material and Test Certificate
for Underground Piping and the Contractor's Material and Test Certificate
for Aboveground Piping. Al itens in the Prelimnary Tests Report shall be
signed by the Fire Protection Specialist and the Manufacturer's

Repr esent ati ve.

Fi nal Acceptance Test Report; GA

Three copies of the conpleted Final Acceptance Tests Reports , no later
that 7 days after the conpletion of the Final Acceptance Tests. All itens
in the Final Acceptance Report shall be signed by the Fire Protection

Speci alist and the Manufacturer's Representative. Test reports in booklet
form (each copy furnished in a properly | abeled three ring binder) show ng
all field tests and neasurenments taken during the prelimnary and fina
testing, and docunentation that proves conpliance with the specified
performance criteria, upon conpletion of the installation and final testing
of the installed system Each test report shall indicate the fina

position of the controls and pressure switches. The test reports shal

i nclude the description of the hydrostatic test conducted on the piping and
flushing of the suction and di scharge piping. A copy of the nmanufacturer's
certified punp curve for each fire punp shall be included in the report.

SD-13 Certificates
Fire Protection Specialist |Inspection; GA
Concurrent with the Final Acceptance Test Report, certification by the Fire
Protection Specialist that the fire punp installation is in accordance wth
the contract requirements, including signed approval of the Prelimnary and
Fi nal Acceptance Test Reports.

SD-19 Operation and Mi ntenance Manual s
Fire Punps; FIO
Si x manual s |isting step-by-step procedures required for systemstartup
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operation, shutdown, and routine nai ntenance, at |east 14 days prior to
field training. The manuals shall include the manufacturer's name, nodel
nunber, parts list, list of parts and tools that should be kept in stock by
t he owner for routine maintenance including the nane of a |ocal supplier
simplified wiring and control s diagrans, troubl eshooting guide, and
recommended service organi zati on (including address and tel ephone nunber)
for each item of equipnent. Each service organization submtted shall be
capabl e of providing 4 hour onsite response to a service call on an

enmer gency basis.

1.8 FI RE PROTECTI ON SPECI ALI ST

Work specified in this section shall be perforned under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection

Speci ali st shall be an individual who is a registered professional engineer
and a Full Menmber of the Society of Fire Protection Engineers or who is
certified as a Level |V Technician by National Institute for Certification
i n Engi neering Technologies (NICET) in the Autonatic Sprinkler System
Layout subfield of Fire Protection Engineering Technol ogy in accordance
with NI CET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and conplexity of system
specified in the Contract docunents, and shall have served in a sinilar
capacity for at least three systens that have performed in the manner

i ntended for a period of not |ess than 6 nonths.

1.9 MANUFACTURER S REPRESENTATI VE

Work specified in this section shall be performed under the supervision of
and certified by a representative of the fire punp manufacturer. The

Manuf acturer's Representative shall be regularly engaged in the
installation of the type and conplexity of fire punp(s) specified in the
Contract docunents, and shall have served in a sinilar capacity for at

| east three systems that have perforned in the manner intended for a period
of not less than 6 nonths.

1.10 REGULATORY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d" wherever it
appears. In the event of a conflict between specific provisions of this
specification and applicable NFPA standards, this specification shal
govern. Reference to "authority having jurisdiction" shall be interpreted
to nean the Contracting Oficer

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacture of such products and shall essentially
duplicate itenms that have been in satisfactory use for at |least 2 years
prior to bid opening.

2.2 NAMEPLATES
Al'l equi prent shall have a naneplate that identifies the manufacturer's

nane, address, type or style, nodel or serial number, and catal og nunber.
Punps and notors shall have standard nanepl ates securely affixed in a
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conspi cuous place and easy to read. Fire punp shall have namepl ates and
mar ki ngs in accordance with UL 448. Diesel driver shall have nanepl ate and
mar ki ngs in accordance with UL 1247. Electric notor nanepl ates shal
provide the mnimuminformtion required by NFPA 70, Section 430-7.

2.3 REQUI REMENTS FCOR FI RE PROTECTI ON SERVI CE

Mat eri al s and Equi prent shall have been tested by Underwriters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. Where the ternms "listed" or
"approved" appear in this specification, such shall mean listed in UL Fire
Prot Dir or FM P7825a and FM P7825hb

2.4  UNDERGROUND PI PI NG COVPONENTS
2.4.1 Pi pe and Fittings

Under ground pi pi ng and pi pi ng under the building slab shall be ductile iron

with a rated worki ng pressure of 1034 kPa (150 psi) confornmng to AWM C151

with cement nortar lining conform ng to AWM Cl104. Piping nore than 1500 mm
outside the building walls shall conmply with Section 02510 WATER

DI STRI BUTI ON SYSTEM

2.4.2 Fittings and Gaskets

Fittings shall be ductile iron conform ng to AWM C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
used. Gaskets for ductile iron pipe joints shall conformto AWM Cl111

2.4.3 Val ves and Val ve Boxes

Val ves shall be gate valves conform ng to AWM C500 or UL 262. Valves
shal | have cast-iron body and bronze trim Valve shall open by

countercl ockwi se rotation. Except for post indicator valves, all underground
val ves shall be provided with an adjustable cast-iron or ductile iron valve
box of a size suitable for the valve on which the box is to be used, but

not less than 133 nmin diameter. The box shall be coated with bitum nous
coating. A cast-iron or ductile-iron cover with the word "WATER"' cast on

t he cover shall be provided for each box.

2.4. 4 Buried Utility Warning and ldentification Tape

Det ectabl e al umi num foil plastic-backed tape or detectable magnetic plastic
tape manufactured specifically for warning and identification of buried

pi pi ng shall be provided for all buried piping. Tape shall be detectable
by an electronic detection instrunent. Tape shall be col or-coded for the
utility involved and inprinted in bold black letters continuously and
repeatedly over the entire tape length. Warning and identification shal

be " CAUTI ON BURI ED WATER PI PI NG BELOW or simlar wording. Code and
lettering shall be permanent and unaffected by noisture and other
substances contained in the trench backfill material. Tape shall be buried
at a depth of 300 mm bel ow the top surface of earth or the top surface of

t he subgrade under pavemrent.

2.5 ABOVEGROUND PI PI NG COVPONENTS
2.5.1 Pi pe Sizes 65 mm and Lar ger
2.5.1.1 Pi pe
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Pi pi ng shall be ASTM A 795, Wight C ass STD (Standard), Schedul e 40
(except for Schedule 30 for pipe sizes 200 mm and greater in dianeter),
Type E or Type S, Grade A; gal vani zed steel pipe. In lieu of galvanizing,
pi ping may be provided with an anti-corrosion coating. Steel pipe shall be
joined by neans of flanges welded to the pipe or nechanical grooved joints
only. Piping shall not be jointed by welding or weld fittings. Suction

pi pi ng shall be gal vani zed on the inside per NFPA 20.

2.5.1.2 Grooved Mechanical Joints and Fittings
Joints and fittings shall be designed for not |ess than 1200 kPa service
and shall be the product of the same manufacturer. Fitting and coupling
houses shall be malleable iron conformng to ASTM A 47M Grade 32510;
ductile iron conformng to ASTM A 536, Grade 65-45-12. Gasket shall be the
flush type that fills the entire cavity between the fitting and the pipe.

Nut s and bolts shall be heat-treated steel conformng to ASTM A 183 and
shal | be cadm um plated or zinc el ectropl ated.

2.5.1.3 Fl anges

Fl anges shall be ASME B16.5, C ass 150 gal vani zed fl anges. Fl anges shal
be provided at val ves, connections to equi prent, and where indicated.

2.5.1.4 Gaskets
Gaskets shall be AWM Cl111, cloth inserted red rubber gaskets.
2.5.1.5 Bol ts
Bolts shall be ASTM A 193/ A 193M Grade B8 and Type 316 stainl ess steel
Bolts shall extend no less than three full threads beyond the nut wth
bolts tightened to the required torque.
2.5.1.6 Nut s
Nuts shall be ASTM A 194/ A 194M G ade 8 and Type 316 stainl ess steel
2.5.1.7 Washers

Washers shall mneet the requirements of ASTM F 436M Flat circul ar washers
shal | be provide under all bolt heads and nuts.

2.5.2 Pi pi ng Sizes 50 mm and Snal | er
2.5.2.1 Steel Pipe

Steel piping shall be ASTM A 795, Wi ght C ass STD (Standard), Schedul e 40,
Type E or Type S, Grade A, zinc-coated steel pipe with threaded end
connections. Fittings shall be ASME B16.39, C ass 150, zinc-coated
threaded fittings. Unions shall be ASME B16.39, Cass 150, zinc-coated

uni ons.

2.5.2.2 Copper Tubi ng
Copper tubing shall be ASTM B 88M Type L or K, soft annealed. Fittings

shall be ASME B16.26, flared joint fittings. Pipe nipples shall be ASTM B
42 copper pipe with threaded end connecti ons.
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2.5.3 Pi pe Hangers and Supports

Pi pe hangers and support shall be UL listed UL Fire Prot Dir or FM approved
FM P7825a and FM P7825b and shall be the adjustable type. Finish of rods,
nuts, washers, hangers, and supports shall be zinc-plated after fabrication.

2.5.4 Val ves

Val ves shall be UL listed UL Fire Prot Dir or FM approved FM P7825a and FM
P7825b for fire protection service. Valves shall have flange or threaded
end connecti ons.

2.5.4.1 Gate Val ves and Control Val ves

Gate val ves and control valves shall be outside screw and yoke (O S. &Y.)
type whi ch open by counterclockwi se rotation. Butterfly-type contro
val ves are not permtted.

2.5.4.2 Tanper Switch

The suction control valves, the discharge control valves, valves to test
header and flow nmeter, and the by-pass control valves shall be equi pped
with val ve tanper switches for nonitoring by the fire alarm system

2.5.4.3 Check Val ve

Check val ve shall be clear open, swing type check valve with flange or
t hreaded i nspection plate.

2.5.4.4 Rel i ef Val ve

Rel i ef valve shall be pilot operated or spring operated type conformng to
NFPA 20. A means of detecting water notion in the relief lines shall be
provi ded where the discharge is not visible within the punp house.

2.6 FI RE PUMP

Fire punp shall be diesel engine driven. Each punp capacity shall be as
schedul ed on the drawings. Fire punp shall furnish not |ess than 150
percent of rated flow capacity at not |ess than 65 percent of rated net
pressure. Pump shall be centrifugal horizontal split case fire pump.
Horizontal pump shall be equipped with automatic air release devices. The
maxi mum rat ed punp speed shall be 2100 rpm when driving the punp at rated
capacity. Punp shall conformto the requirements of UL 448. Fire punp

di scharge and suction gauges shall be oil-filled type.

2.7 DI ESEL ENG NE DRI VER

Di esel engine driver shall conformto the requirenents of UL 1247 and shal
be UL listed UL Fire Prot Dir or FM approved FM P7825a and FM P7825b for
fire pump service. Driver shall be of the nmake recommended by the punp
manuf acturer. The engine shall be closed circuit, liquid-cooled with raw
wat er heat exchanger. Anti-freeze with corrosion inhibitor shall be used
in the engine cooling system Diesel engine shall be electric start type
taking current from2 battery units. Engine shall be equipped with a fue
in-line filter-water separator. Engine conditions shall be nonitored with
engi ne instrumentation panel that has a tachonmeter, hour neter, fue
pressure gauge, lubricating oil pressure gauge, water tenperature gauge,
and amret er gauge. Engine shall be connected to horizontal -shaft punp by
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flexible couplings. For connections to vertical-shaft fire punps,
right-angle gear drives and universal joints shall be used. An engine
jacket water heater shall be provided to maintain a tenperature of 49
degrees C in accordance with NFPA 20.

2.7.1 Engi ne Capacity

Engi ne shall have adequate wattage to drive the punp at all conditions of
speed and | oad over the full range of the punp perfornmance curve. The
wattage rating of the engine driver shall be as reconmrended by the punp
manuf acturer and shall be derated for tenperature and elevation in
accordance with NFPA 20. Anbient tenperature at the punp location shall be
38 degrees C. Site elevation shall be 1.5 neters above nean sea | eve
(MBL) .

2.7.2 Exhaust System External to Engi ne

Exhaust system shall conply with the requirenents of NFPA 20 and NFPA 37.
An exhaust nuffler shall be provided for each diesel engine driver to
reduce noise levels less than 95 dBA. A flexible connector with flange
connections shall be provided at the engine. Flexible sections shall be
stainless steel suitable for diesel-engines exhaust gas at 538 degrees C

2.7.2.1 Steel Pipe and Fittings
ASTM A 53, Schedul e 40, bl ack steel, welding end connections. ASME B16.9
or ASME B16.11 welding fittings shall be of the same material and wei ght as
t he pi pi ng.

2.7.2.2 Fl anges
ASME B16.5, O ass 300. Flanges shall be provided at connections to diese
engi nes, exhaust nufflers, and flexible connections. Gaskets shall be ASME
B16. 21, conposition ring, 1.5875 mm ASTM A 193/ A 193M G ade B8 bolts and
ASTM A 194/ A 194M G ade 8 nuts shall be provided.

2.7.2.3 Pi pi ng I nsul ation

Products contai ning asbestos will not be permitted. Exhaust piping system
including the muffler shall be insulated with ASTM C 533 calciumsilicate
i nsulation, mninmmof 75 nmm Insulation shall be secured with not |ess

than 9.525 mmwi dth Type 304 stainless steel bands spaced not nore than 200
nm on center. An alum num jacket encasing the insulation shall be
provided. The alum num jacket shall have a m ni mumthi ckness of 0.406 mm
a factory-applied polyethyl ene and kraft paper noisture barrier on the

i nside surface. The jacket shall be secured with not |ess than 13 nm wi de
stai nl ess steel bands, spaced not |ess than 200 nm on centers.

Longi tudi nal and circunferential seans of the jacket shall be | apped not
less than 75 nmm Jackets on horizontal |ine shall be installed so that the
| ongi tudi nal seans are on the bottom side of the pipe. The seans of the
jacket for the vertical lines shall be placed on the off-weather side of
the pipe. On vertical lines, the circunferential seans of the jacket shal
overlap so the | ower edge of each jacket overlaps the upper edge of the

j acket bel ow.

2.8 FI RE PUMP CONTROLLER ( SKI D MOUNTED W TH FI RE PUMP)

Controller shall be selected by the fire punp nmanufacturer and packaged
with the fire punp unit. The controller shall be the automatic type and UL
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listed UL Fire Prot Dir or FM approved FM P7825a and FM P7825b for fire
punp service. Punmp shall be arranged for automatic start and stop, and
manual push-button stop. Automatic stopping shall be acconplished only
after all starting causes have returned to normal and after a mi ni mum punp
run time has elapsed. Controllers shall be conpletely terminally wred,
ready for field connections, and nounted in a NEMA Type 4X watertight and
dust tight enclosure arranged so that controller current carrying parts
will not be less than 300 nm above the floor. Controller shall be provided
with voltage surge arresters installed per NFPA 20. Controller shall be
equi pped with a bourdon tube pressure switch or a solid state pressure
switch with i ndependent high and | ow adjustnents, automatic starting relay
actuated fromnornmally closed contacts, visual alarmlanps and supervisory
power light. Controller shall be equipped with a thernpostat switch with
adj ustabl e setting to nonitor the punp roomtenperature and to provide an
al arm when tenperatures falls below 5 degrees C Controller shall be

equi pped with a sequential start tiner/relay feature to start nmultiple fire
punps in sequence. The controller shall be factory-equipped with a heater
operated by thernostat to prevent npoisture in the cabinet.

2.8.1 Controller for Diesel Engine Driven Fire Punp
Controller shall require the punp to run for 30 minutes prior to automatic
shutdown. Controller shall be equipped with two battery chargers; two
ameters; two voltneters, one for each set of batteries. Controller shal
automatically alternate the battery sets for starting the punps.
Control l er shall be equipped with the followi ng supervisory alarmfunctions:
a. Engine Trouble (individually nonitored)
(1) Engi ne overspeed
(2) Low Q| Pressure
(3) High Water Tenperature
(4) Engine Failure to Start
(5) Battery
(6) Battery Charger/AC Power Failure
b. Min Switch M s-set
c. Pump Running
d. Punmp Room Troubl e (individually nonitored)
(1) Low Fue
(2) Low Punp Room Tenperature
(3) Low Reservoir Leve
Al arns shall be individually displayed in front of panel by |ighting of
vi sual |anps, except that individual |anps are not required for punp
running and main switch ms-set. Controller shall be equipped with a 7-day
el ectric pressure recorder with 24-hour back-up mounted inside the

controller. The pressure recorder shall provide a readout of the system
pressure fromO0O to 207 Pa, time, and date. The controller shall be
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equi pped with an audible alarmwhich will activate upon any engi ne troubl e
or punp roomtrouble alarmcondition and alarmsilence switch. Controller
shal | be equipped with termnals for field connection of a renote alarm for
main switch ms-set, punp running, engine trouble and punmp room troubl e;
and ternminals for renpte start. Wen engi ne energency overspeed devi ce
operates, the controller shall cause the engine to shut down without tine
delay and | ock out until nanually reset.

2.9 BATTERI ES

Batteries for diesel engine driver shall be sealed | ead cal ciumbatteries.
Batteries shall be nmounted in a steel rack with non-corrosive,
non- conducti ve base, not |ess than 300 nm above the fl oor

2.10 PRESSURE SENSI NG LI NE

A conpletely separate pressure sensing line shall be provided for each fire
punp and for the jockey punp. The sensing line shall be arranged in
accordance with Figure A-7-5.2.1. of NFPA 20. The sensing line shall be 15
nm H58 brass tubing conplying with ASTM B 135M The sensing line shall be
equi pped with two restrictive orifice unions each. Restricted orifice

uni ons shall be ground-face unions with brass restricted di aphragns drilled
for a 2.4 mm Restricted orifice unions shall be nounted in the horizonta
position, not less than 1.5 mapart on the sensing line. Two test
connections shall be provided for each sensing |line. Test connections
shal | consist of two brass 15 nm gl obe val ves and 8 nm gauge connection tee
arranged per NFPA 20. One of the test connections shall be equipped with a
O to 1380 kPa water oil-filled gauge. Sensing |line shall be connected to

t he punp di scharge piping between the di scharge piping control valve and

t he check val ve.

2.11 PRESSURE MAI NTENANCE PUMP

Pressure mai nt enance punp shall be electric notor driven, UL listed for use
as pressure nmai ntenance punmp in-line vertical shaft, centrifugal type with
a rated discharge as indicated and schedul ed on the draw ngs. Punp shal
draft as indicated and shall discharge into the systemat the downstream
side of the punp discharge gate valve. An approved indicating gate valve
of the outside screw and yoke (O S. &Y.) type shall be provided in the

mai nt enance punp di scharge and suction piping. Ol-filled water pressure
gauge and approved check valve in the maintenance punp di scharge piping
shal | be provided. Check valve shall be swing type with renovabl e

i nspection plate.

2.11.1 Pressure Mai ntenance Punp Controller

Pressure mai nt enance punp controller shall be UL listed for jockey punp
service, arranged for automatic and manual starting and stopping and

equi pped with a "nmanual -of f-automatic" switch. The controller shall be
conpletely prewired, ready for field connections, and wall-nounted in a
NEMA Type 2 drip-proof enclosure. The controller shall be equipped with a
bourdon tube pressure switch or a solid state pressure switch with

i ndependent high and | ow adjustnents for automatic starting and stopping.
A sensing line shall be provided connected to the pressure nmintenance punp
di scharge piping between the control valve and the check valve. The
sensing line shall conformto paragraph, PRESSURE SENSING LI NE. The
sensing line shall be conpletely separate fromthe fire punp sensing |ines.
An adj ustable run timer shall be provided to prevent frequent starting and
stoppi ng of the punmp motor. The run timer shall be set for 2 ninutes.
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2.12 DI ESEL FUEL SYSTEM EXTERNAL TO ENG NE

Fuel system shall be provided that neets all requirenents and advisory
provi sions of NFPA 20 and NFPA 37. The fuel tank vent piping shall be

equi pped with screened weat herproof vent cap. Vents shall be extended to
the outside. Each tank shall be equipped with a fuel |evel gauge.

Fl exi bl e bronze or stainless steel piping connectors with single braid
shal | be provided at each piping connection to the diesel engine. Supply,
return, and fill piping shall be steel piping, except supply and return

pi pi ng may be copper tubing. Fuel lines shall be protected agai nst
nechani cal danage. Fill line shall be equipped with 16 mesh renovable wire
screen. Fill lines shall be extended to the exterior. A weatherproof tank
gauge shall be nounted on the exterior wall near each fill line for each
tank. The fill cap shall be able to be | ocked by padl ock. The engine
supply (suction) connection shall be located on the side of the fuel tank
so that 5 percent of the tank volume provides a sunp vol ume not useabl e by
the engine. The elevation of the fuel tank shall be such that the inlet of
the fuel supply line is located so that its opening is no |ower than the

| evel of the engine fuel transfer punp. The bottom of the tank shall be
pitched 21 mm per neter to the side opposite the suction inlet connection
and to an accessible 25 mpl ugged gl obe drain valve. Equip tanks with

| adder or steps to access fill nozzle. Tanks shall be provided with a
corrosion resistant finish for use in an exterior salt-laden environnment.
Provi de urethane coating as recommended by the nanufacturer of the tank and
al | connected appurtenances.

2.12.1 St eel pipe
ASTM A 53, hot-di pped zi nc-coated, Schedule 40, threaded connecti ons.
Fittings shall be ASME B16.3, zinc-coated, threaded nalleable iron
fittings. Unions shall be ASME B16.39 zinc-coated, threaded unions.
2.12.2 Copper Tubi ng
ASTM B 88M Type K, soft anneal ed, with ASVME B16.26 flared fittings.
2.12.3 Di esel Fuel Tanks
UL 80 or UL 142 for aboveground tanks.
2.12.4  Val ves
An indicating and | ockabl e ball valve shall be provided in the supply line
adj acent to the tank suction inlet connection. A check valve shall be
provided in fuel return line. Valves shall be suitable for oil service.
Val ves shall have uni on end connections or threaded end connections.
a. G obe valve: MSS SP-80 Class 125
b. Check valve: MSS SP-80, O ass 125, sw ng check

c. Ball valve: Full port design, copper alloy body, 2-position |ever
handl e.

2.13 PUMP BASE PLATE AND PAD
A common base plate shall be provided for each horizontal -shaft fire punp

for mounting punp and driver unit. The base plate shall be constructed of
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2.

cast iron with raised |ip tapped for drai nage or wel ded steel shapes with
sui tabl e drai nage. Each base plate for the horizontal fire punps shall be
provided with a 25 mm gal vani zed steel drain line piped to the nearest
floor drain. For vertical shaft punps, punp head shall be provided with a
cast-iron base plate and shall serve as the sole plate for nounting the

di scharge head assenbly. Punp units and bases shall be nobunted on a raised
100 mmreinforced concrete pad that is an integral part of the reinforced
concrete floor.

.14 HOSE VALVE MANI FOLD TEST HEADER

Hose val ve test header shall be connected by ASME B16.5, C ass 150 fl ange
inlet connection. Hose valves shall be UL listed UL Fire Prot Dir or FM
approved FM P7825a and FM P7825b bronze hose gate valves with 65 mm
American National Fire Hose Connection Screw Standard Threads (NH) per NFPA
1963. The nunber of valves shall be per NFPA 20. Each hose val ve shall be
equi pped with a cap and chain, and |located no nore than 900 mm and no |ess
t han 600 nm above grade.

.15 FLOW METER

Meter shall be UL listed UL Fire Prot Dir or FM approved FM P7825a and FM
P7825bas flow nmeters for fire punp installation with direct flow readout
device. Flow neter shall be capable of nmetering any waterflow quantities
bet ween 50 percent and 150 percent of the rated flow of the punps. The
flow nmeter shall be arranged in accordance with Figure A-2-14.2.1 of NFPA 20.
The neter throttle valve and the neter control valves shall be O S. &Y
val ves. Automatic air release shall be provided if flow nmeter test
di scharge is piped to the punp suction and forns a cl osed-1oop mneter
arrangenent as defined in Figure A-2-14.2.1 of NFPA 20. The flow neter
calibration shall be verified by actual flow test through the test header
at churn, 50, 75, 100, 125, and 150 percent flow requirenent for each punp.

.16 Pl PE SLEEVE

A pi pe sleeve shall be provided at each | ocati on where piping passes

t hrough walls, ceilings, roofs, and floors, including pipe entering
buildings fromthe exterior. Sleeves shall be grouted in position during
construction. Sleeve shall be of sufficient length to pass through the
entire thickness of the wall, ceilings, roofs and floors. The space

bet ween the exterior surface of the pipe and the interior surface of the
sl eeve shall be firmy packed with m neral wool insulation and caul k at
both ends with plastic waterproof cenent which will dry to a firm but
pliable mass, or with a segnented el astoneric seal. Were pipes pass
through fire walls or fire floors, a fire seal shall be provided between
the pipe and the sleeve in accordance with Section 07840 FI RESTOPPI NG

Sl eeves in masonry and concrete walls, ceiling, roofs and floors shall be
hot - di p gal vani zed steel, ductile-iron, or cast-iron. Oher sleeves shal
be gal vani zed steel sheet pipe not less than 4.4 kg per square neter.

.17 ESCUTCHEON (WALL) PLATES

Escut cheon pl ates shall be one-piece or split-hinge type netal plates and
shal | be provided for piping passing through floors, walls, and ceiling in
exposed areas. |In finished areas, plates shall be polished stainless stee
or chromiumplated finish on copper alloy. |In unfinished areas, plates
shal | have painted finish. Plates shall be secured in position.

18 DI SI NFECTI NG MATERI ALS
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2.18.1 Liquid Chlorine

Liquid chlorine shall conformto AWM B301
2.18.2 Hypochl orites

Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.
2.19 SURGE SUPPRESSORS

Provi de surge suppressors (arrestors) of capacities indicated. The surge
suppressor shall be constructed of a carbon steel ASME pressure vesse
contai ning a rubber bl adder separating the gas pre-charge fromthe water
The vessel shall be rated at 1379 kPa (200 psig). The fluid connection
shall be a 1000 kPa (150 pounds) ANSI RF flange. Wthin the fluid
connection shall be an orifice screen. The gas pre-charge in the bl adder
shall be dry nitrogen. The surge arrestor shall be UL |listed and FM
approved and rated for not |ess than 3448 kPa per ETL 98-7, Section A4.3.9.

2.20 CORROSI ON PROTECTI ON

Al fire protection equi pment, piping, tanks, and appurtenances shall be
corrosion resistant or provided with a corrosion resistant coating or
hot - di pped gal vani zed.

PART 3 EXECUTI ON
3.1 FI RE PUVMP | NSTALLATI ON RELATED SUBM TTALS

The Fire Protection Specialist shall prepare a list of the submttals from
the Contract Submittal Register that relate to the successful installation
the fire punp(s). The submittals identified on this list shall be
acconpani ed by a letter of approval signed and dated by the Fire Protection
Speci al i st when submitted to the Government.

3.2 I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fire Protection Specialist shall inspect the fire punp installation
periodically assure that the installation confornms to the contract

requi renments. The Fire Protection Specialist shall performa thorough

i nspection of the fire punp installation, including visual observation of

t he punp while running shall be conducted. There shall be no excessive
vibration, leaks (oil or water), unusual noises, overheating, or other
potential problems. Inspection shall include piping and equi pnent

cl earance, access, supports, and guards. Any discrepancy shall be brought
to the attention of the Contracting Oficer in witing, no later than three
wor ki ng days after the discrepancy is discovered. The Fire Protection
Specialist shall witness the prelimnary and final acceptance tests and,
after conpletion of the inspections and a successful final acceptance test,
shall sign test results and certify in witing that the installation the
fire pump installation is in accordance with the contract requirenents.

3.3 | NSTALLATI ON REQUI REMENTS

Installati on, workmanshi p, fabrication, assenbly, erection, exani nation

i nspection and testing shall be in accordance NFPA 20, except as nodified
herein. |In addition, the fire punp and engine shall be installed in
accordance with the witten instructions of the manufacturer
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3.4 Pl PE AND FI TTI NGS

Pi pi ng shall be inspected, tested and approved before burying, covering, or
concealing. Fittings shall be provided for changes in direction of piping
and for all connections. Changes in piping sizes shall be nade using
tapered reducing pipe fittings. Bushings shall not be used. Al piping
shal | be painted as specified in Section 09900 PAI NTI NG GENERAL.

3.4.1 Protection of Piping Agai nst Earthquake Damage

The system pi pi ng shall be protected agai nst damage from eart hquakes.
Seism c protection shall include flexible couplings, sway bracing, seismc
separati on assenblies where piping crosses building seisnic separation
joints, and other features as required by NFPA 13 for protection of piping
agai nst damage from eart hquakes. The seisnic design shall be provided for
a Zone 2A seismic zone. The seismc protection design shall be reviewed
and stanped by a licensed Structural Engi neer

3.4.2 Cl eani ng of Piping

Interior and ends of piping shall be clean and free of any water or foreign
material. Piping shall be kept clean during installation by nmeans of plugs
or other approved nmethods. Wen work is not in progress, open ends of the
pi pi ng shall be securely closed so that no water or foreign matter wll
enter the pipes or fittings. Piping shall be inspected before placing in
posi tion.

3.4.3 Thr eaded Connecti ons
Joi nting conpound for pipe threads shall be pol ytetrafluoroethyl ene (PTFE)
pi pe thread tape conform ng to ASTM D 3308 and shall be applied to male
threads only. Exposed ferrous pipe threads shall be provided with one coat
of zinc nolybdate primer applied to a m nimum of dry filmthickness of
0. 025 mm

3.4.4 Pi pe Hangers and Supports

Addi ti onal hangers and supports shall be provided for concentrated | oads in
aboveground pi ping, such as for valves and risers.

3.4.4.1 Vertical Piping

Pi pi ng shall be supported at each floor, at not nore than 3 neters
i nterval s.

3.4.4.2 Hori zontal Piping

Hori zontal piping supports shall be spaced as follows and as shown on the
drawi ngs for |arger piping:
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MAXI MUM SPACI NG ( METERS)

Nomi nal 25 and 32 40 50 65 80 90 100 125 150+
Pi pe Under
Si ze

(mm)

Copper 1.8 2 2.4
Tube

St eel 2 2.4 2.7 3 3.3 3.6 3.9 4.2 48 5.0
Pi pe

3.4.5 Under gr ound Pi pi ng

Installati on of underground piping and fittings shall conformto NFPA 24.
Joints shall be anchored in accordance with NFPA 24. Concrete thrust bl ock
shal | be provided at el bow where pipe turns up towards floor, and the pipe
riser shall be restrained with steel rods fromthe el bow to the flange
above the floor. After installation per NFPA 24, rods and nuts shall be

t horoughly cl eaned and coated with asphalt or other corrosion-retard

mat eri al approved by the Contracting Oficer. M nimmdepth of cover shal
be 900 mm

3.5 ELECTRI CAL VWORK

El ectric motor and controls shall be in accordance with NFPA 20 and NFPA 70,
unl ess nore stringent requirements are specified herein or are indicated on
the drawings. Electrical wiring and associ ated equi pnent shall be provided
in accordance with NFPA 20 and Section 16415 ELECTRI CAL WORK, | NTERI OR

3.6 Pl PE COLOR CODE MARKI NG

Col or code marking of piping shall be as specified in Section 09900
PAI NTI NG, GENERAL.

3.7 FLUSHI NG

The fire punp suction and discharge piping shall be flushed at 120 percent
of rated capacity of each punp. Were the punp installation consists of
nore than one punp, the flushing shall be the total quantity of water
flowi ng when all punps are discharging at 120 percent of their rated
capacities. The new punps may be used to attain the required flushing

vol ume. Flushing operations shall continue until water is clear, but not
| ess than 10 nminutes. The Contractor shall subnit a signed and dated
flushing certificate before requesting field testing.

3.8 FI ELD TESTS

3.8.1 Hydrostatic Test
Pi pi ng shall be hydrostatically tested at 1551 kPa for a period of 2-hours,
or at |least 345 kPa in excess of the maxi num pressure, when the nmaxi mum

pressure in the systemis in excess of 1207 kPa.

3.8.2 Prelimnary Test
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The Fire Protection Specialist shall take all readi ngs and nmeasurenents.
The Manufacturer's Representative, a representative of the fire punp
control l er manufacturer, and a representative of the diesel engine

manuf acturer (when supplied) shall w tness the conplete operational testing
of the fire punp and drivers. The fire punp controller manufacturer's
representative and the di esel engi ne manufacturer's representative shal
each be an experienced technician enployed by the respective manufacturers
and capabl e of denonstrating operation of all features of respective
conponents including trouble alarns and operating features. Fire punps,
drivers and equi pnent shall be thoroughly inspected and tested to insure
that the systemis correct, conplete, and ready for operation. Tests shal
ensure that punps are operating at rated capacity, pressure and speed.
Tests shall include manual starting and running to ensure proper operation
and to detect |eakage or other abnormal conditions, flowtesting, automatic
start testing, testing of automatic settings, sequence of operation check
test of required accessories; test of punp alarnms devices and supervisory
signals, test of punp cooling, operational test of relief valves, and test
of autonatic power transfer, if provided. Punmps shall run w thout abnornma
noi se, vibration or heating. |f any conponent or systemwas found to be
defective, inoperative, or not in conpliance with the contract requirenents
during the tests and inspection, the corrections shall be made and the
entire prelimnary test shall be repeated.

3.8.3 Fi nal Acceptance Test

The final acceptance test shall be w tnessed and approved by the

Transatl antic Programs Center, P. O Box 2250, Wnchester, Virginia 22604;
M. KC Kochhar; (540) 665-3907. The Fire Protection Specialist shall take
all readi ngs and neasurenments. The Manufacturer's Representative, the fire
punp controller manufacturer's representative, and the diesel engine

manuf acturer's representative (when supplied) shall also witness for the
final tests. The Contractor shall be responsible for repairing any damage
caused by hose streans or other aspects of the test. The final acceptance
test shall include the follow ng:

3.8.3.1 Fl ow Tests

Fl ow tests using the test header, hoses and pl aypi pe nozzl es shall be
conducted. Flow tests shall be perforned at churn (no flow), 75, 100, 125
and 150 percent capacity for each punp and at full capacity of the punp
installation. Flowreadings shall be taken from each nozzle by neans of a
calibrated pitot tube with gauge or other approved neasuring equi prent.
Rpm suction pressure and di scharge pressure reading shall be taken as part
of each flow test. Voltage and anpere readi ngs shall taken on each phase
as part of each flow test for electric-motor driven punps.

3.8.3.2 Starting Tests

Punps shall be tested for automatic starting and sequential starting.
Setting of the pressure switches shall be tested when punps are operated by
pressure drop. Tests may be performed by operating the test connection on
the pressure sensing lines. As a mnimm each punp shall be started
automatically 10 times and manually 10 tines, in accordance w th NFPA 20.
Tests of engine-driven punps shall be divided equally between both set of
batteries. The fire punps shall be operated for a period of a |east 10

m nutes for each of the starts; except that electric nmotors over 149 kW
shal |l be operated for at |east 15 minutes and shall not be started nore
than 2 tinmes in 10 hours. Pressure settings that include automatic
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starting and stopping of the fire punp(s) shall be indicated on an etched
pl astic placard, attached to the correspondi ng punp controller

3.8.3.3 Battery Changeover

Diesel driven fire punps shall be tested for autonatic battery changeover
in event of failure of initial battery units.

3.8.3.4 Al ar ns

Al'l punp alarns, both |ocal and renote, shall be tested. Supervisory
alarns for diesel drivers shall be electrically tested for |ow oi
pressure, high engine jacket cool ant tenperature, shutdown from overspeed,
battery failure and battery charger failure.

3.8.3.5 M scel | aneous

Val ve tanper switches shall be tested. Pressure recorder operation relief
val ve settings, valve operations, operation and accuracy of neters and
gauges, and other accessory devices shall be verified.

3.8.3.6 Al t er nat e Power Source

On installations with an alternate source of power and an automatic
transfer switch, loss of prinmary power shall be sinulated and transfer

shal | occur while the punp is operating at peak load. Transfer from norma
to energency source and retransfer from enmergency to nornmal source shal

not cause openi ng of overcurrent devices in either line. At least half of
t he manual and automatic starting operations |listed shall be performed with
the fire punp connected to the alternate source.

3.8.4 Correction of Deficiencies

I f equi pnrent was found to be defective or non-conmpliant with contract
requi renents, the Contractor shall perforned corrective actions and repeat
the tests. Tests shall be conducted and repeated if necessary until the
system has been denonstrated to conply with all contract requirenents.

3.8.5 Test Equi prent

The Contractor shall provide all equi pnent and instrunents necessary to
conduct a conplete final test, including 65 mmdi aneter hoses, playpipe
nozzl es, pitot tube gauges, portable digital tachonmeter, voltage and anpere
neters, and calibrated oil-filled water pressure gauges. The Contractor
shal | provide all necessary supports to safely secure hoses and nozzles
during the test. The Governnent will furnish water for the tests.

3.8.6 Test Docunent ati on

The Manufacturer's Representative shall supply a copy of the nanufacturer's
certified curve for each fire punmp at the time of the test. The Fire
Protection Specialist shall record all test results and plot curve of each
punp performance during the test. Conplete punp acceptance test data of
each fire punp shall be recorded. The punp acceptance test data shall be
on forms that give the detail pump information such as that which is
indicated in Figure A-11-2.6.3(f) of NFPA 20. All test data records shal
be submitted in a three ring binder

3.9 DI SI NFECTI ON
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After all system conponents are installed including punps, piping, and

ot her associated work, and all hydrostatic test(s) are successfully

conpl eted, thoroughly flush the punps and all piping to be disinfected with
potabl e water until there is no visible sign of dirt or other residue. and
hydrostatic test are successfully conpleted, each portion of the piping
specified in this Section systemto be disinfected shall be thoroughly
flushed with potable water until all entrained dirt and other foreign

mat eri al s have been renoved before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Wter
chlorination procedure shall be in accordance with AWM M0. The
chlorinating material shall be fed into the sprinkler piping at a constant
rate of 50 parts per mllion (ppm). A properly adjusted hypochlorite
solution injected into the systemwi th a hypochlorinator, or liquid
chlorine injected into the systemthrough a solution-fed chlorinator and
booster punp shall be used. Chlorination application shall continue unti
the entire systemif filled. The water shall remain in the systemfor a

m ni mum of 24 hours. Each valve in the systemshall be opened and cl osed
several tinmes to ensure its proper disinfection. Follow ng the 24-hour
period, no | ess than 25 ppmchlorine residual shall remain in the system
The system shall then be flushed with clean water until the residua
chlorine is reduced to |l ess than one part per nillion. Sanples of water in
di sinfected containers for bacterial examnation will be taken from severa
system | ocati ons which are approved by the Contracting O ficer. Sanples
shall be tested for total coliformorganisnms (coliformbacteria, feca
coliform streptococcal, and other bacteria) in accordance with AWM EWN
The testing nethod shall be either the multiple-tube fernentation technique
or the nenbrane-filter technique. The disinfection shall be repeated unti
tests indicate the absence of coliformorganisnms (zero nean coliform
density per 100 mlliliters) in the sanples for at least 2 full days. The
systemw || not be accepted until satisfactory bacteriological results have
been obt ai ned.

3.10 FI ELD TRAI NI NG

The Fire Protection Specialist and the Manufacturer's Representative shal
conduct a training course for operating and mai ntenance personnel as
designated by the Contracting Officer. Training shall be provided for a
period of 16 hours of normal working tine and shall start after the fire
punp installation is functionally conplete but prior to the start tests
specified herein. The field instruction shall cover all of the itens
contained in the approved Qperating and Mai ntenance Instructions.

-- End of Section --

SECTI ON 13920 Page 24
( Am 0002)



UPGRADE

PART 1

1
1.2
1

== '
BENdNEED

WNEFEPONPNNWNNDNE

PRRPRRRR

SESESESESESESESERE NP
SESESESESESESEN

ARWNFRPOIDNNOUUOAMAWNE

NOUNNNN AW

www

e N

S

(o2}

HANGAR COVPLEX, HI CKAM Al R FORCE BASE, OAHU, HI

SECTI ON TABLE OF CONTENTS
DI VI SION 13 - SPECI AL CONSTRUCTI ON
SECTI ON 13945

PREACTI ON AND DELUGE SPRI NKLER SYSTEMS, FI RE PROTECTI ON

GENERAL

REFERENCES
GENERAL REQUI REMENTS
Hydraul i ¢ Desi gn
1.1 Hose Dermand
1.2 Basis for Cal cul ations
Sprinkl er Spaci ng
Control System
. 3.1 Power Supply
. 3.2 Crcuit Requirenents
YSTEM OPERATI ONAL FEATURES
System Actuati on
Al ar m Functi ons
Supervi sory Functions
SUBM TTALS
HYDRAULI C CALCULATI ONS
SUBM TTAL PREPARER S QUALI FI CATI ONS
| NSTALLER QUALI FI CATI ONS
REGULATORY REQUI REMENTS
DELI VERY AND STORAGE

PRODUCTS

GENERAL EQUI PMENT REQUI REMENTS

.1 St andard Products
.2 Requirenents for Fire Protection Service
.3 Nanepl at es

ABOVEGROUND PI PI NG SYSTEMS
Pi pi ng Systemns
Fittings for Non-G ooved Piping
Grooved Mechanical Joints and Fittings
Fl anges
Pi pe Hangers
Val ves
.6.1 Control Valve and Gate Val ve
.6.2 Check Val ves
UTOVATI C WATER CONTROL VALVE (DELUGE VALVE)
UPERVI SORY Al R SYSTEM ( PREACTI ON SYSTEM
Air Conpressor
Air Pressure Mintenance Device
Air Supply Piping System
Low Air Pressure Swtch
FI RE DEPARTMENT CONNECTI ON
SPRI NKLERS

21 Upri ght Spri nkl er

SECTI ON 13945 Page 1
( Am 0002)

983001



UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

2.6.2 Pendent Spri nkl er

2.6.3 Corrosion Resistant Sprinkler
2.7 DI SI NFECTI NG MATERI ALS

2.7.1 Liquid Chlorine

2.7.2 Hypochl orites
2.8 DOUBLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY
2.9  ACCESSCRI ES

2.9.1 Spri nkl er Cabi net

2.9.2 Pendent Spri nkl er Escut cheon

2.9.3 Pi pe Escut cheon

2.9.4 Sprinkl er Guard

2.9.5 I dentification Sign
2.10 CONTROL PANEL

2.10.1  Zone Annunci at or

2.10.2 Syst em Zoni ng

2.10.3 Primary Power Supply

2.10.4 Emer gency Power Supply

2.10.4.1 Storage Batteries
2.10.4.2 Battery Charger
2.11  ALARM | NI TI ATI NG DEVI CES
2.11.1 Heat Detectors
2.11.1.1 Rat e Conpensati on Detect or
2.11.1.2 Conbi nati on Fi xed- Tenperature and Rat e-of - R se Heat
Det ect or
2.11.1.3 Fi xed- Tenper at ure Heat Detector
2.11.2 Manual Actuation Station
2.11.3 Sprinkler Pressure Alarm Switch (Waterfl ow Al arm
2.11. 4 Val ve Supervisory (Tanper) Switch
12 NOTI FI CATI ON APPLI ANCES
2.12.1 A armHorn
2.13 WRING

PART 3 EXECUTI ON

3.1 | NSTALLATI ON REQUI REMENTS
3.2  ABOVEGROUND PI PI NG | NSTALLATI ON
3.2.1 Protection of Piping Agai nst Earthquake Danmage
3.2.2 Pi pi ng in Exposed Areas
3.2.3 Pi pi ng in Finished Areas
3.2.4 Pendent Sprinklers
3.2.5 Upri ght Sprinklers
3.2.6 Pi pe Joints
3.2.7 Reducers
3.2.8 Pi pe Penetrations
3.2.9 Escut cheons
3.2.10 Dr ai ns
3.2.11 Installation of Fire Departnent Connection
3.2.12 Identification Signs
3.3 EARTHWORK
3.4 ELECTRI CAL WORK
3.4.1 Overcurrent and Surge Protection
3.4.2 Groundi ng
3.4.3 Wring
3.4.4 Control Panel
3.4.5 Detectors
3.4.6 Manual Actuation Stations
3.4.7 Notification Appliances
3.5 Dl SI NFECTI ON
3.6 COLOR CODE MARKI NG FI ELD PAI NTI NG AND FI NI SHI NG

SECTI ON 13945 Page 2
( Am 0002)



UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

3.7 PRELI M NARY TESTS
3.7. 1 Fl ushi ng
3.7.2 Hydrostatic Tests
3.7.3 Detection and Control System Tests
3.7. 4 Automatic Water Control Val ve Test
3.8 FI NAL TEST
3.8.1 Control System Test
3.8.2 Trip-tests of Automatic Water Control Valves
3.8.2.1 Di scharge Testing
3.8.3 Tests of Supervisory Air System (Preaction System Only)
3.8.4 Addi ti onal Tests
3.8.5 Manuf acturer's Representative
3.9  TRAI NI NG REQUI REMENTS

-- End of Section Table of Contents --

SECTI ON 13945 Page 3
( Am 0002)



UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

PART 1

1

1

GENERAL

SECTI ON 13945

PREACTI ON AND DELUGE SPRI NKLER SYSTEMS, FI RE PROTECTI ON

REFERENCES

The publications listed below forma part of this specification to the

ext ent

ASTM A 47M

ASTM A 53

ASTM A 135

ASTM A 183

ASTM A 536

ASTM A 795

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

B16.

B16.

B16.

B16.

B16.

B16.

B18.

B18.

1

11

21

2.

2.

ref erenced.
desi gnation only.

1

The publications are referred to in the text by basic

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

(1999) Ferritic Malleable Iron Castings
(Metric)

(1999b) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

(1999c) Electric-Resistance-Wl ded Stee
Pi pe

(1998) Carbon Steel Track Bolts and Nuts
(1999e1) Ductile Iron Castings
(1997) Bl ack and Hot-Di pped Zi nc- Coat ed

(Gal vani zed) Wl ded and Seaml ess Stee
Pipe for Fire Protection Use

ASME | NTERNATI ONAL ( ASME)

(1998) Cast Iron Pipe Flanges and Fl anged
Fittings

(1992) Malleable Iron Threaded Fittings
(1998) Cast Iron Threaded Fittings

(1993) Factory-Vade Wought Stee
Buttwel di ng Fittings

(1996) Forged Fittings, Socket-Wlding and
Thr eaded

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1996) Square and Hex Bolts and Screws
(I'nch Series)

(1987; R 1999) Square and Hex Nuts (Inch
Seri es)
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AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1015 (1993) Doubl e Check Backfl ow Prevention
Assenbl y

AMERI CAN WATER WORKS ASSCCI ATl ON ( AWMA)

AWM EVWV (1995) Standard Methods for the
Exami nation of Water and Wastewat er

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM M20 (1973) Manual : Water Chlorination

Principles and Practices
FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825a (2001) Approval Guide Fire Protection
FM P7825b (2001) Approval Guide Electrical Equipment
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-71 (1997) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

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

NFPA 13 (1999) Installation of Sprinkler Systems
NFPA 24 (1995) Installation of Private Fire
Servi ce Mains
NFPA 70 (1999) National Electrical Code
NFPA 72 (1999) National Fire Al arm Code
NFPA 1963 (1998) Fire Hose Connections
NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON I N ENG NEERI NG TECHNOLOG ES
( NI CET)
NI CET 1014-7 (1995) Program Detail Manual for

Certification in the Field of Fire
Protecti on Engi neering Technol ogy (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout

UNDERWRI TERS LABORATORI ES (UL)
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UL Bld Mat Dir (2001) Building Materials Directory
UL Fire Prot Dir (2001) Fire Protection Equi pnment Directory
1.2  GENERAL REQUI REMENTS

The del uge system serving Hangar 35 (Aircraft Bay) currently consists of an
automati c deluge sprinkler systemand shall be re-used as indicated. New
del uge system and pi ping shall be provided in areas indicated on the

drawi ngs. The existing and new sprinkler systenms shall provide fire
sprinkler protection for the entire Hangar 35 floor area. Except as
nodi fi ed herein, the systemshall neet the requirenents of NFPA 13 and NFPA
72. The sprinkler systemshall be a single interlocked systemthat
requires the actuation of an alarminitiating device to open the water
control (deluge) valve. Pipe sizes which are not indicated on the draw ngs
shal | be determ ned by hydraulic cal cul ations.

This section shall also apply to the new preaction sprinkler system being
installed for the conputer roomareas indicated on the drawings. This
system shall also neet the requirements of NFPA 13 and NFPA 72. The
preaction system shall be a cl osed-head system and Contractor designed by
hydraul i c cal cul ati ons.

1.2.1 Hydr aul i ¢ Desi gn

The system shall be hydraulically designed in accordance with the
area/ density requirenents indicated on the drawi ngs and shall bear the
stanp and signature of a registered Fire Protection Engi neer.

1.2.1.1 Hose Denmand

An al |l owance for exterior hose streams will not be required since the
systemis served by the fire punps only and hose outlets are not connected
to the interior system

1.2.1.2 Basis for Cal cul ations

The design of the systemshall be based on a water supply provided by the
fire punmp system (3 punps in parallel). Hydraulic calculations shall be
based upon the Hazen-WIlliams formula with a "C' value of 120 for

gal vani zed steel piping and 140 for new cenment-lined ductile-iron piping.

1.2.2 Spri nkl er Spaci ng

Sprinklers shall be uniformy spaced on branch |ines. Maxi num spacing per
sprinkler shall not exceed |limts specified in NFPA 13 for the applicable
occupancy. Del uge sprinkler spacing shall not exceed 12 sq nmeters (130 sf)
/ head and shall be spaced no farther than 3.65 neters (12 feet) apart.

1.2.3 Control System

The control systemshall neet the requirements of NFPA 72. The contro
panel shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b for
"Rel easi ng Device Service". The control panel and the sol enoid val ve which
activates the water control valves shall be conpatible with each other
Conpatibility shall be per specific UL listing or FM approval of the
control equi pment.

1.2.3.1 Power Supply
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The primary operating power shall be provided fromtwo single phase 120 VAC
circuits. Transfer fromnormal to backup power and restoration from backup
to normal power shall be fully automatic and not cause a false alarm Loss
of primary power shall not prevent actuation of the respective automatic
wat er control valve upon activation of any alarminitiating device. Backup
power shall be provided through use of rechargeable, sealed, |ead cal cium
storage batteries.

1.2.3.2 Circuit Requirenents

Alarminitiating devices shall be connected to initiating device circuits
(IDC), Style Dor to signal line circuits (SLC), Style 6, in accordance
with NFPA 72. Alarmnotification or indicating appliances shall be
connected to indicating appliance circuit (1AC), Style X in accordance with
NFPA 72. A separate circuit shall be provided for actuation of each

i ndi vi dual automatic water control valve. The circuits that actuate the
wat er control valves shall be fully supervised so that the occurrence of a
single open or a single ground fault condition in the interconnecting
conductors shall be indicated at the control panel

1.3 SYSTEM OPERATI ONAL FEATURES

The system shall include a heat detection system manual actuation
stations, supervisory and alarmsw tches, alarmnotification appliances,
control panel and associ ated equi pnent. Preaction sprinkler system piping
shal |l be provided with supervisory air pressure not to exceed 210 kPa.

1.3.1 System Actuati on

Activation of any single heat detector or a single manual actuation station
shal | actuate alarm zone circuits of the control panel which, in turn

shal | actuate the respective automatic water control valve. For the
preaction system serving the conputer roons, actuation of the automatic

wat er control valve shall cause water to fill the preaction system piping
and be di scharged from fused sprinklers. Actuation of the deluge automatic
control valve shall cause water to discharge fromthe open sprinklers of

t he del uge system

1.3.2 Al arm Functi ons

Activation of any heat detector or sprinkler pressure alarmswtch or

manual actuation station shall cause the illum nation of the respective
zone annunciator, and activation of the building fire alarm system and
transm ssion of the alarmto the base-wide fire reporting system Valve
tamper al arm shall be nonitored by the systemcontrol panel and transnitted
to the building fire alarmsystemas a trouble alarm

1.3.3 Supervi sory Functions

The reduction of supervisory air pressure within the preaction sprinkler
system piping to Il ess than 70 kPa or the occurrence of a single open or a
single ground fault in any alarminitiating device circuit, in the
automatic water control valve actuation circuit, in any alarmindicating
appliance circuit or in other electrically supervised circuit shall cause
the individually | abelled control panel trouble light to be illuni nated,
the audible trouble alarmto be activated, and a trouble alarmto be
transmitted to the building fire alarmcontrol panel and to base-wi de fire
reporting system
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1.

4 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only.

Submittals related to systemconfiguration, hydraulic calcul ations, and
equi pment sel ection, including manufacturer's catal og data, working

drawi ngs, connection draw ngs, control diagrans and certificates shall be
submi tted concurrently as a conplete package. Submittals designated "GA"
shall be reviewed by the U S. Arny Engineer District Fire Protection

Engi neer and the Transatlantic Programs Center, P. O Box 2250, Wnchester,
Virginia 22604; M. KC Kochhar, phone (540) 665-3907. The follow ng shall
be submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Data
Load Cal cul ations for Sizing Sway Bracing; GA
For systenms that are required to be protected agai nst damage from
ear t hquakes, | oad calcul ations for sizing of sway bracing. Seisnmc
protection design and cal cul ati ons shall be stanped by a professional
Structural Engineer.

General Equi pnrent Requirenents; GA

Manuf acturer's Catal og Data for each piece of equiprment proposed for use in

the system Data shall indicate the name of the manufacturer of each item
of equiprment, with data highlighted to indicate nodel, size, options, etc.
proposed for installation. |In addition, a conplete equipnent |ist which

i ncl udes equi pnent description, nodel nunber and quantity shall be provided.
Hydraul i c Cal cul ations; GA.

Hydraulic cal cul ations, including a drawi ng showi ng hydraulic reference
poi nts and pi pe segnents.

Storage Batteries; GA

Calcul ations to substantiate the total requirenents for supervisory and
al arm power. Anpere-hour requirenents for each system conmponent and each
control panel conponent or nmodul e, under both normal and al arm conditions
shal |l be included. The battery rechargi ng period shall be provided.

Spare Parts; FIO

Spare parts data for each different itemof material and equi pnent
specified. The data shall include a conplete Iist of parts and supplies,
with current unit prices and source of supply, and a list of parts
recommended by the manufacturer to be replaced after 1 year and 3 years of
service. A list of special tools and test equi pnent required for

mai nt enance and testing of the products supplied by the Contractor shall be
i ncl uded.

SD- 04 Dr awi ngs
Sprinkl er System Shop Draw ngs; GA

Detail drawi ngs conforming to the requirenments established for working
pl ans as prescribed in NFPA 13. Al shop draw ngs shall bear the stanp and
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signature of a registered Fire Protection Engineer. Draw ngs shall include
pl an and el evation views which establish that the equipnent will fit the
allotted spaces with clearance for installation and mai ntenance. Each set
of drawi ngs shall include the foll ow ng:

a. Descriptive index of drawings in the submttal w th draw ngs
listed in sequence by drawi ng nunber. A |egend identifying device
synbol s, nonencl ature, and conventions used.

b. Floor plans drawn to a scale not |ess than 1:100 which clearly
show | ocations of sprinklers, risers, pipe hangers, seisnic
separati on assenblies, sway bracing, drains, and other applicable
details necessary to clearly describe the proposed arrangenent.
Each type of fitting used and the | ocations of bushings, reducing
couplings, and wel ded joints shall be indicated.

c. Actual center-to-center dinensions between sprinklers on branch
lines and between branch lines; fromend sprinklers to adjacent
wal I's; fromwalls to branch lines; from sprinkler feed mains,
cross-mai ns and branch lines to finished floor and roof or
ceiling. A detail shall show the dinmension fromthe sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse buil ding sections show ng typica
branch line and cross-nmain pipe routing as well as el evation of
each typical sprinkler above finished floor

e. Details of each type of riser assenbly; pipe hanger; sway bracing
for earthquake protection, and restraint of underground water main
at point-of-entry into the building.

f. Conplete point-to-point wiring diagramof the detection and
control system Indicate the detailed interconnection of contro
panel nodul es to the devices, the nunber and size of conductors in
each conduit, and size of conduit. Connection points shall be
i ndi cated and coordinated with the term nal identification marked
on the devices. Complete internal wiring schematic of the contro
panel and each el ectrical device shall be provided. Detailed
description of the functions of the control panel and each nodul e
shal | be provided.

As-Built Draw ngs; FIO
As-built drawings, no |later than 14 days after conpletion of the Fina
Tests. The sprinkler system shop draw ngs shall be updated to reflect
as-built conditions after all associated work is conpleted and shall be
submitted on reproduci ble full-size mylar film

SD-06 Instructions
Test Procedures; GA.
Proposed test procedures for piping hydrostatic test, detection and contro
systemtests, and trip-tests of autonmtic water control valve, at |east 14
days prior to the start of related testing.

SD- 07 Schedul es
Prelimnary Tests; GA
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A schedul e of prelimnary tests, at |east 14 days prior to the proposed
start of tests.

Fi nal Test; GA.

Upon successful conpletion of tests specified in paragraph PRELI M NARY
TESTS, witten notification of the date for the final acceptance test.
Notification shall be provided at |east 14 days prior to the proposed start
of the final test. Notification shall include a copy of the Contractor's
Material & Test Certificates.

SD-08 St atenents
Installer Qualifications; GA
Qualifications of the sprinkler installer.
Submittal Preparer's Qualifications; GA

The nane and docunentation of certification of the individual who wll
prepare the submttals, prior to the submttal of the draw ngs and
hydraul i c cal cul ati ons.

SD-13 Certificates
Contractor's Material & Test Certificates; GA

Certificates, as specified in NFPA 13, conpleted and signed by the
Contractor's representative performng required tests for both underground
and aboveground pi pi ng.

SD-19 Operation and Mi ntenance Manual s
Sprinkler System FIO

Manual s shall be in | oose-leaf binder format and grouped by technica
sections consisting of manufacturer's standard brochures, schenatics,
printed instructions, general operating procedures, and safety precautions.
The manual s shall list routine maintenance procedures, possible breakdowns,
and repairs, and troubl eshooting guide. This shall include procedures and
instructions pertaining to frequency of preventive mai nt enance, inspection
adjustrent, lubrication and cl eaning necessary to mninize corrective

mai nt enance and repair.

1.5 HYDRAULI C CALCULATI ONS

Hydraulic cal cul ations shall be as outlined in NFPA 13 except that

cal cul ati ons shall be perforned by conputer using software specifically
designed for fire protection systemdesign. Software which uses k-factors
for typical branch lines is not acceptable. Calculations shall be taken
back to the water supply source or to the point where flow test data was
measured. Cal cul ations shall substantiate that the design area indicated
is the hydraulically nost demandi ng. Water supply curves and system

requi renents shall be plotted on semi-logarithmc graph paper so as to
present a sumary of the conplete hydraulic calculations. A summary sheet
listing all sprinklers in the design area and their respective hydraulic
ref erence points, elevations, actual discharge pressures and actual flows
shal |l be provided. Elevations of hydraulic reference points (nodes) shal
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be indicated. Docunentation shall identify each pipe individually and the
nodes connected thereto. The dianeter, length, flow, velocity, friction

| oss, nunber and type fittings, total friction loss in the pipe, equivalent
pi pe length and Hazen-W/Ilians coefficient shall be indicated for each

pi pe. For grid systens, calculations shall show peaki ng of demand area
friction loss to verify that the hydraulically nost denmanding area i s being
used. Also for grid systens, a flow diagramindicating the quantity and
direction of flows shall be included. A drawi ng show ng hydraulic

ref erence points (nodes) and pi pe designations used in the cal cul ations
shal | be included and shall be independent of shop draw ngs.

1.6 SUBM TTAL PREPARER S QUALI FI CATI ONS

The sprinkler systemsubmttals, including as-built draw ngs, shall be
prepared by an individual who is either a regi stered professional engineer
or who is certified as a Level 1V Technician by National Institute for
Certification in Engineering Technol ogies (NICET) in the Automatic
Sprinkl er System Layout subfield of Fire Protection Engi neeri ng Technol ogy
in accordance with N CET 1014-7.

1.7 I NSTALLER QUALI FI CATI ONS

The installer shall be experienced and regularly engaged in the
installation of the type and conplexity of systemincluded in this project.
A statenment prior to subnmittal of any other data or draw ngs, that the
proposed sprinkler systeminstaller is regularly engaged in the
installation of the type and conplexity of systemincluded in this project
shall be provided. |In addition, data identifying the |ocation of at I|east
three systens recently installed by the proposed installer which are
conparable to the system specified shall be submitted. Contractor shal
certify that each system has perforned satisfactorily, in the manner

i ntended, for a period of not |ess than 6 nonths.

1.8 REGULATORY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d* wherever it
appears. Applicable material and installation standards referenced in
Appendi x A of NFPA 13 and NFPA 24 shall be considered mandatory the sane as
i f such referenced standards were specifically listed in this
specification. In the event of a conflict between specific provisions of
this specification and applicable NFPA standards, this specification shal
govern. Al requirenents that exceed the m nimum requirenents of NFPA 13
shal |l be incorporated into the design. Reference to "authority having
jurisdiction" shall be interpreted to nean the Contracting O ficer

1.9 DELI VERY AND STORAGE
Equi pnent placed in storage shall be stored with protection fromthe
weat her, hunmidity and tenperature variations, dirt and dust or other
cont am nants.

PART 2 PRODUCTS

2.1 GENERAL EQUI PMENT REQUI REMENTS

2.1.1 St andard Products

SECTI ON 13945 Page 11
( Am 0002)



UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacture of such products and shall essentially
duplicate itenms that have been in satisfactory use for at |least 2 years
prior to bid opening. Al piping, conmponents, equipnent, and appurtenances
shal |l be provided with a hot-di pped gal vani zed finish, anti-corrosion
coating, or Type 316 stainless steel.

2.1.2 Requirenents for Fire Protection Service

Unl ess ot herwi se specified, equipnment and materials shall have been tested
by Underwriters Laboratories, Inc. and listed in UL Fire Prot Dir or
approved by Factory Miutual and listed in FM P7825a and FM P7825h. \Were
the terns "listed" or "approved" appear in this specification, such shal
nmean listed in UL Fire Prot Dir or FM P7825a and FM P7825b

2.1.3 Nanepl at es

Maj or conponents of equi prment shall have the manufacturer's nane, address,
type or style, nodel or serial nunber, voltage and current rating and
catal og nunber on a netal plate permanently affixed to the equi pnent.

2.2  ABOVEGROUND Pl PI NG SYSTEMS
2.2.1 Pi pi ng Systens

Sprinkl er piping shall be galvanized steel pipe. |In lieu of galvanizing,
the piping can be provided with a corrosion resistant coating. The inside
wal | of the pipe shall be galvanized in addition to the exterior. Stee

pi pi ng shall be Schedule 40 or Schedule 10 for sizes |less than 200 mm (8

i nches) in dianeter and Schedule 30 or 40 for sizes 200 mm (8 inches) and
larger in dianeter. Piping shall conformto applicable provisions of ASTM
A 795, ASTM A 53, or ASTM A 135. Pipe in which threads or grooves are cut
shal | be Schedule 40 or shall be listed by Underwiters Laboratories to
have a corrosion resistance ratio (CRR) of 1.0 or greater after threads or
grooves are cut. Pipe shall be marked with the name of the manufacturer

ki nd of pipe, and ASTM desi gnhati on

2.2.2 Fittings for Non-G ooved Piping

Fittings shall be cast iron confornmng to ASVE B16. 4, gal vani zed stee
conformng to ASME B16.9 or ASME B16.11, or malleable iron conformng to
ASME B16.3. Fittings into which sprinklers, drop nipples or riser nipples
(sprigs) are screwed shall be threaded type. Plain-end fittings with
nmechani cal couplings, fittings which use steel gripping devices to bite
into the pipe and segnented wel ded fittings shall not be used.

2.2.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 1200 kPa (175 psi)
service and shall be the product of the same manufacturer. Fitting and
coupl i ng houses shall be nalleable iron conforming to ASTM A 47M G ade
32510; ductile iron conformng to ASTM A 536, G ade 65-45-12. Gaskets
shal |l be of silicon conpound and approved for dry fire protection systens.
Gasket shall be the flush type that fills the entire cavity between the
fitting and the pipe. Nuts and bolts shall be heat-treated stee
conforming to ASTM A 183 and shall be cadm um plated or zinc el ectropl ated.

2.2. 4 Fl anges
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Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be

non- ashest os conpressed material in accordance with ASME B16.21, 1.6 mm
(1/16 inch) thick, and full face or self-centering flat ring type. Bolts
shall conformto ASME B18.2.1 and nuts shall be hexagon type conformng to
ASME B18. 2. 2.

2.2.5 Pi pe Hangers

Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
be of the type suitable for the application, construction, and size pipe
i nvol ved.

2.2.6 Val ves
2.2.6.1 Control Valve and Gate Val ve

Manual |y operated sprinkler control valve and gate val ve shall be outside
stem and yoke ((OS&Y) gate valves and shall be listed in UL Bld Mat Dir or
FM P7825a and FM P7825b

2.2.6.2 Check Val ves

Check valves 50 mm (2 inches) and | arger shall be listed in UL Bld Mat Dir
or FM P7825a and FM P7825b. Check val ves 100 nm (4 i nches) and | arger
shal |l be of the swing type with flanged cast iron body and fl anged

i nspection plates, shall have a clear waterway and shall neet the

requi renents of MSS SP-71, for Type 3 or 4.

2.3 AUTOVATI C WATER CONTROL VALVE ( DELUGE VALVE)

Autonmatic water control valve (deluge valve) shall be electrically-actuated
and rated for a working pressure of 1207 kPa (175 psi). Valve shall be
capabl e of being reset w thout opening the valve. Electrical solenoid

val ve used to actuate the water control valve shall be an integra

conponent of the valve or shall be approved for use by the water contro

val ve manufacturer. Sol enoid valve shall be rated at 24 volts direct
current, and shall be nornmally closed type which operates when energized.
Sol enoi d val ves shall be rated for a maxi num pressure differential of 1207
kPa (175 psi). Water control valve shall be equipped with a nmeans to
prevent the valve fromreturning to the closed position until being
manual |y reset. Assenbly shall be conmplete with the val ve manufacturer's
standard trim pi ping, drain and test val ves, pressure gauges, and other
requi red appurtenances. Each assenbly shall include an energency rel ease
device for manually tripping the water control valve in the event of a
power or other systemfailure. Device shall be a standard accessory
conponent of the val ve manufacturer and shall be | abeled as to its function
and net hod of operation. Valves located in hazardous |ocations shall be
approved for the hazard classification of the area where |ocated. Al

del uge val ves shall be externally resettable.

The preaction valve shall be simlar, but provided with appropriate trim
for use with a preaction system and supervised with conpressed air as
described in the follow ng paragraphs.

2.4  SUPERVI SORY Al R SYSTEM ( PREACTI ON SYSTEM

2.4.1 Air Conpressor
Air conpressor shall be single stage oilless type, air cool ed,
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el ectric-notor driven, equipped with a check valve, centrifugal pressure
and noi sture unl oader, dehydrator, and pressure switch for automatic
starting and stopping. Pressure switch shall be set to start the conpressor
at 140 kPa and stop it at 200 kPa. A safety relief valve, set to operate
at 450 kPa, shall be provided. The conpressor shall be sized to pressurize
the systemto 200 kPa wi thin 30 m nutes.

2.4.2 Air Pressure Mintenance Device

Devi ce shall be a pressure regul ator which automatically reduces supply air
pressure to the mninmum pressure required to be maintained in the piping
system The device shall have a cast bronze body and val ve housi ng
conplete with di aphragm assenbly, spring, filter, ball check to prevent
backflow, 1.6 mm (1/16 inch) restriction to prevent rapid pressurization of
the system and adjustnent screw. The device shall be capable of reducing
maxi mum i nl et pressure of 680 kPa to a fixed outlet pressure adjustable to
70 kPa.

2.4.3 Air Supply Piping System

Each preaction system shall be equipped with a separate pressure
mai nt enance devi ce, shutoff valve, bypass valve and pressure gauge. Piping
shal | be gal vani zed steel in accordance with ASTM A 795 or ASTM A 53.

2.4. 4 Low Air Pressure Switch

Each preaction systemshall be provided with an air pressure swtch
connected to the control panel. Upon reduction of supervisory air pressure
to approximately 70 kPa, the pressure switch shall actuate the trouble
alarm device and lowair alarmlight on the control panel annunci ator

2.5 FI RE DEPARTMENT CONNECTI ON

Connection shall be projecting type with cast brass body, a polished brass
finish, and matching wall escutcheon lettered "Auto Spkr". The connection
shall have two inlets with individual self-closing clappers, caps with drip
drains, and chains. Fenmale inlets shall have 65 nm (2-1/2 inch) dianeter
American National Fire Hose Connection Screw Threads (NH) per NFPA 1963.

2.6 SPRI NKLERS

Sprinklers for preaction systens shall be autonatic, fusible solder or
glass bulb type, with a tenperature classification of ordinary hazard

Cl osed- head sprinklers in high heat areas including attic spaces or in
close proximty to unit heaters shall have tenperature classification in
accordance with NFPA 13. Sprinklers for deluge systens shall be open type
wi thout the fusible element. Sprinklers shall be used in accordance wth
their listed spacing limtations. Sprinklers with internal O rings shal
not be used.

2.6.1 Upri ght Spri nkl er

Upright sprinkler shall be brass. C osed-head sprinklers shall be quick
response type which incorporates a fast acting heat responsive heat

el ement. Sprinkler shall have an orifice of 12.7 mm (1/2 inch) or 13.5 mm
(17/32 inch) in dianeter. Preaction closed sprinkler heads shall be listed
dry type head per NFPA 13.

2.6.2 Pendent Spri nkl er
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Pendent sprinkler shall be sem -recessed type. Pendent sprinkler shall be
chrone-plated. C osed-head sprinkler shall be quick response type which

i ncorporates a fast acting heat responsive heat element. Sprinkler shal
have an orifice of 13.5 mm (17/32 inch) in diameter. Preaction closed
sprinkler head shall be listed dry type head per NFPA 13.

2.6.3 Corrosi on Resistant Sprinkler

Corrosion resistant sprinkler shall be listed in UL Fire Prot Dir.
Sprinkler shall be upright type and shall be installed in the Hangar 35 Bay
only for the deluge system Corrosion resistant coatings shall be
factory-applied by the sprinkler manufacturer. Corrosion head shall be
used in the aircraft service bays (Hangar 35) only.

2.7 DI SI NFECTI NG MATERI ALS
2.7.1 Liquid Chlorine
Liquid chlorine shall conformto AWM B301
2.7.2 Hypochl orites
Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.
2.8 DOUBLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY

Doubl e- check backfl ow preventi on assenbly shall comply with ASSE 1015. The
assenbly shall have a bronze, cast-iron or stainless steel body with
flanged ends. The assenbly shall include pressure test gauge ports and
OS&Y shutoff valves on the inlet and outlet, 2-positive-seating check valve
for continuous pressure application, and four test cocks. Assenblies shal
be rated for working pressure of 1034 kPa. The maxi num pressure | oss shal
be 40 kPa at a flowrate equal to the sprinkler water denmand, at the

| ocation of the assenbly. A test port for a pressure gauge shall be

provi ded both upstream and downstream of the doubl e check backfl ow
preventi on assenbly val ves.

2.9  ACCESSORI ES
2.9.1 Spri nkl er Cabi net

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable nmetal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the nunber of each type and
tenmperature rating of the sprinklers installed. At |east one wench of
each type required, shall be provided.

2.9.2 Pendent Spri nkl er Escutcheon
Escut cheon shall be one-piece netallic type with a depth of less than 20 nm
and suitable for installation on pendent sprinklers. The escutcheon shal
have a factory finish of white enanel.

2.9.3 Pi pe Escut cheon
Escut cheon shall be polished chrom umplated zinc alloy, or polished

chrom um pl at ed copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set-screw
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2.9.4 Sprinkl er Guard

Guard shall be a steel wire cage designed to encase the sprinkler and
protect it from mechani cal damage. Guards shall be provided on sprinklers
| ocated as indicated. Sprinkler guards shall be provided on all sprinkler
heads | ocated in electrical rooms, mechanical rooms, or in areas where the
sprinkler head is |less than 2450 mm above the finished floor

2.9.5 I dentification Sign

Val ve identification sign shall be mninmm 150 nmw de x 50 nm high with
enanel baked finish on mnimm 1. 214 mm (18 gauge) steel or 0.6 nm (0.024
inch) alumnumwth red letters on a white background or white letters on
red background. Wording of sign shall include, but not be linmted to "main
drain," "auxiliary drain," "alarmtest,” "alarmline," and simlar wording
as required to identify operational conponents.

2.10 CONTRCL PANEL

Panel shall be UL |isted or FM approved for "Rel easing Device Service" or
shal | have nodul es approved for this purpose. Panel shall contain al
conponents and equi pnent required to provide the specified operational and
supervisory functions of the system Conponents shall be housed in a
surface-munted steel cabinet with hinged door and cylinder lock. Contro
panel shall be a clean, uncluttered, and orderly factory assenbl ed and

wired unit. Panel shall include integral "power on," "alarm" and
“"trouble" Ianps with annunci ation of each alarm supervisory and trouble
signal. The panel shall have prom nent rigid plastic or mnetal

identification plates for |anps, zones, controls, nmeters, fuses, and
switches. Nameplates for fuses shall also include anpere rating. Contro
panel switches shall be within the | ocked cabinet. A suitable nmeans shal
be provided for testing the control panel visual indicating devices (meter
and | anmps). Meters and |anmps shall be plainly visible when the cabinet
door is closed. Signals shall be provided to indicate by zone any al arm
supervisory or trouble condition on the system Upon restoration of power,
startup shall be automatic, and shall not require any nmanual operation

The | oss of primary power or the sequence of applying primary or energency
power shall not affect the transm ssion of alarm supervisory or trouble
si gnal s.

2.10.1 Zone Annunci at or

Vi sual annunci ators shall be provided for each active zone and spare zone.
A separate alarmand trouble [ anp shall be provided for each zone and shal
be | ocated on exterior of cabinet door or be visible through the cabinet
door. A mnimmof two spare alarm zones that are fully operational shal
be provided. Each |lanp shall provide specific identification of the zone
by means of a permanently attached rigid plastic or netal sign with either
rai sed or engraved letters. Zone identification shall consist of a unique
zone nunber as well as a word description of the zone.

2.10.2 Syst em Zoni ng
The system shall be zoned as indicated on the draw ngs:
2.10.3 Primary Power Supply

Primary power and trouble alarm power to Control Panel shall be supplied
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fromtwo 120 VAC circuits. Power to the control panel shall be as
i ndi cat ed.

2.10.4 Emer gency Power Supply

Ener gency power shall be provided for systemoperation in the event of
failure of the primary power supply and shall consist of rechargeable
storage battery system Transfer fromnormal to energency power or
restoration fromenergency to normal power shall be automatic and shall not
cause transm ssion of a false alarm

2.10.4.1 Storage Batteries

Storage Batteries shall be seal ed, |ead-calciumtype requiring no
additional water. The batteries shall have anple capacity, with primary
power di sconnected, to operate the systemfor a period of 90 hours.

Foll owing this period of operation via batteries, the batteries shall have
anpl e capacity to operate all alarmindicating devices in the al arm node
for a mninmum period of 15 m nutes. Battery cabinet shall be a separate
conpartnent at the bottom of the control panel. The battery cabinet shal
have twi ce the volume of the batteries. Batteries shall sit on a
noncorrosi ve and nonconductive base or pad.

2.10.4.2 Battery Charger

Battery charger shall be conpletely automatic, with high/low charging rate
capabl e of restoring the batteries fromfull discharge to full charge
within 12 hours. A separate ammeter shall be provided for indicating rate
of charge. A separate voltnmeter shall be provided to indicate the state of
the battery charge. A pilot light indicating when batteries are nmanually
pl aced on a high rate of charge shall be provided as part of the unit
assenbly if a high rate switch is provided. Charger shall be located in
control panel cabinet.

2.11 ALARM | NI TI ATI NG DEVI CES
2.11.1 Heat Detectors

Detectors located in areas subject to noisture, exterior atmospheric
conditions or hazardous locations as defined in NFPA 70 shall be approved
for such locations. Detectors shall be listed or approved for 15.24 m (50
foot) spacing between detectors. The detector shall be equipped with an
alarmindicating light in its base that |ights when the detector is in an
alarmcondition. Five spare detectors of each type and tenperature rating
shal | be provided.

2.11.1.1 Rat e Conpensati on Detector

Detector shall be of the horizontal spot type wth a tenperature
classification rating as defined by NFPA 72. Detectors |isted or approved
as "rate anticipation" type will be accepted. Detector shall automatically
reset when tenperature drops bel ow detector tenperature rating. Detector
shall be hernetically sealed. Detector shall have a tenperature
classification rating of internediate as defined by NFPA 72.

2.11.1.2 Conbi nati on Fi xed- Tenperature and Rate-of-R se Heat Detector
Detector shall consist of two independently operated thernmal elements. The

rate-of-rise portion of the detector shall consist of an air chamber,
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flexible netal diaphragm and a noi sture-proof calibrated vent which will
respond to a tenperature rise exceeding 8.33 degrees C (15 degrees F) per
mnute. This portion of the detector shall be self-restoring after
actuation. The fixed tenmperature portion of the detector shall consist of
a fusible alloy which will nelt and cause an al arm when the surrounding air
ri ses above the tenperature rating of the detector. The detector shal
provi de an external indication when the fixed tenperature portion of the
detector actuates. Detector shall have a tenperature classification rating
of intermedi ate as defined by NFPA 72.

2.11.1.3 Fi xed- Tenper at ure Heat Detector

Detector shall have a fusible alloy which will nelt and cause an al ar m when
the surrounding air rises above the tenperature rating of the detector

The detector shall provide an external indication upon actuation of the
detector. Detector shall provide a tenperature classification rating of

i nternedi ate as defined by NFPA 72.

2.11.2 Manual Actuation Station

Station shall be nounted at 1060 nm above the floor, unless otherw se
shown. Station shall be arranged to activate the deluge system Station
shal | be dual -action type requiring two separate operations in order to
cause systemdi scharge. Station shall be colored lime yellow. Station
shal |l be provided with a positive visible indication of operation of the
station. Station shall be weatherproof type and shall be provided with an
engraved | abel indicating DELUGE SYSTEM

2.11.3 Sprinkler Pressure Alarm Switch (Waterfl ow Al arm

Pressure switch shall include a netal housing with a neoprene di aphragm
SPDT snap action switches. The switch shall have a service pressure rating
of 1207 kPa (175 psi). There shall be two SPDT (Form C) contacts factory
adjusted to operate at 30 to 60 kPa. It shall be possible to nount the
switch in any position in the alarmline trimpiping of the automatic water
control

2.11.4 Val ve Supervisory (Tanper) Switch

Switch shall be suitable for mounting to the type of control valve to be

supervi sed open. The switch shall be tanper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon renoval of the housing
cover or closure of the valve of nore than two rotations of the valve stem

2.12 NOTI FI CATI ON APPLI ANCES

Notification appliances shall be suitable for connection to supervised
alarmindicating circuits. Appliance shall have a separate screw term na
for each conductor. The surface of the appliance shall be red in col or

2.12.1 Al arm Hor n

Horn shall be surface nmounted, with the matchi ng nounting back box surface
nounted, grill and vibrating type suitable for use in an electrically
supervised circuit. Horns shall operate on nom nal 24 VDC and have screw
termnals for in-out wiring connection. Sound output shall be a m ni nrum of
85 DBA at 3048 nm (10 feet). Horns used in exterior locations shall be
specifically listed or approved for outdoor use and be provided with netal
housi ng and protective grills. Locate horn adjacent to sprinkler riser
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See drawi ngs for |ocations.
2.13 WRING

Wring for alternating current (AC) circuits shall be 12 AWG mi ni mum
Wring for low voltage direct current (DC) circuits shall be No. 14 AWG

m nimum Power wiring (over 28 volts) and control wiring shall be
isolated. Wring shall conformto NFPA 70. Systemfield wiring shall be
solid copper and installed in electrical metallic tubing or in nmetallic
conduit, except rigid plastic conduit nmay be used under sl ab-on-grade.
Conductors shall be color coded. Conductors used for the same function
shall be simlarly color coded. Wring code color shall remain uniform

t hroughout the circuit. Pigtail or T-tap connections to alarminitiating,
alarmindicating, supervisory, and actuation circuits are prohibited.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON REQUI REMENTS

The installation shall be in accordance with the applicabl e provisions of
publications referenced herein.

3.2 ABOVEGROUND PI PI NG | NSTALLATI ON
Pi pi ng shall be installed straight and bear evenly on hangers and supports.
3.2.1 Protecti on of Piping Agai nst Earthquake Damage

The system pi ping shall be protected agai nst damage from earthquakes.
Seism c protection shall include flexible couplings, sway bracing, seismc
separati on assenblies where piping crosses building seisnic separation
joints, and other features as required by NFPA 13 for protection of piping
agai nst damage from eart hquakes for Seism c Zone 2A. The seisnic
protection design shall be reviewed and stanmped by a licensed Structura
Engi neer.

3.2.2 Pi pi ng in Exposed Areas

Exposed piping shall be installed so as not to dimnish exit access w dths,
corridors or equi pment access. Exposed horizontal piping, including drain
pi pi ng, shall be installed to provide maxi mum headr oom

3.2.3 Pi pi ng in Finished Areas

In areas with suspended or dropped ceilings and in areas with conceal ed
spaces above in the ceiling, piping shall be conceal ed above ceilings.
Pi pi ng shall be inspected, tested and approved before bei ng conceal ed.
Risers and sinilar vertical runs of piping in finished areas shall be
conceal ed.

3.2.4 Pendent Sprinklers

Sprinklers installed in the pendent position shall be of the listed dry
pendent type, unless otherw se indicated. Dry pendent sprinklers shall be
of the required length to permt the sprinkler to be threaded directly into
a branch line tee. Were pendent sprinklers are installed bel ow suspended
or dropped ceilings, sprinklers shall be of a uniformdepth throughout the
fini shed space. On pendent sprinklers installed bel ow suspended or dropped
ceilings, the distance fromthe sprinkler deflector to the underside of the
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ceiling shall not exceed 100 mm Hangers shall be provided on armovers
exceeding 300 mmin length. Recessed pendent sprinklers shall be installed
such that the distance fromthe sprinkler deflector to the underside of the
ceiling shall not exceed the manufacturer's listed range and shall be of

uni form depth throughout the finished area. Pendent sprinklers located in
areas with suspended ceilings shall be positioned a m nimumof 150 nm

hori zontally fromthe ceiling grid.

3.2.5 Upri ght Sprinklers

Ri ser nipples or "sprigs" to upright sprinklers shall contain no fittings
bet ween the branch line tee and the reducing coupling at the sprinkler
Ri ser nipples exceeding 750 mmin | ength shall be individually supported.

3.2.6 Pi pe Joints

Pipe joints shall conformto NFPA 13. Not nore than four threads shal

show after joint is made up. Welded joints will be permitted, only if
wel di ng operations are perforned at the contractor's fabrication shop, not
at the project construction site. Flanged joints shall be provi ded where

i ndi cated or required by NFPA 13. Gooved pipe and fittings shall be
prepared in accordance with the manufacturer's |atest published
specification according to pipe material, wall thickness and size. G ooved
couplings and fittings shall be fromthe sane nanufacturer

3.2.7 Reducer s

Reductions in pipe sizes shall be nade wi th one-piece tapered reducing
fittings. The use of grooved end or rubber-gasket reducing couplings wll
not be permtted. Wen standard fittings of the required size are not
manuf act ured, single bushings of the face type will be permtted. \Where
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nmore than one outlet of a tee, in nmore than two outlets
of a cross, or where the reduction in size is less than 15 nm (1/2 inch).

3.2.8 Pi pe Penetrations

Cutting structural menmbers for passage of pipes or for pipe-hanger
fastenings will not be permitted. Pipes that must penetrate concrete or
masonry walls or concrete floors shall be core drilled and provided wth
pi pe sl eeves. Each sleeve shall be of Schedul e 40 gal vani zed steel pipe,
ductile iron or cast iron pipe and shall extend through its respective wal
or floor and be cut flush with each wall surface. Sleeves shall provide
the required cl earance between the pipe and the sl eeve per NFPA 13. The
space between the sleeve and the pipe shall be firmy packed with ninera
wool insulation. Were pipes pass through fire walls, fire partitions, or
floors, a fire seal shall be placed between the pipe and sl eeve in
accordance with Section 07840 FIRESTOPPING. |In penetrations which are not
fire-rated or are not a floor penetration, the space between the sleeve and
the pipe shall be sealed at both ends with plastic waterproof cement which
will dry to a firmbut pliable mass or with a mechanically adjustable
segnent ed el ast omrer seal

3.2.9 Escut cheons
Escut cheons shall be provided for pipe penetrations of ceilings and walls

i n exposed areas. Escutcheons shall be securely fastened to the pipe at
surfaces through which piping passes.
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3.2.10 Dr ai ns

Mai n drain piping shall be provided to discharge at a safe point outside
the building. Auxiliary drains shall be provided as required by NFPA 13,
except that drain valves shall be used where drain plugs are permtted.
Vel ocity drip fromfire departnent connection check valve shall drain to
the outside. Were branch |ines ternmnate at | ow points and formtrapped
sections, such branch lines shall be manifolded to a comopn drain |ine.

3.2.11 Installation of Fire Departnent Connection

Connection shall be nobunted as shown. The piping between the connection
and the check valve shall be provided with an automatic drip in accordance
with NFPA 13 arranged to drain to the outside.

3.2.12 I dentification Signs

Signs shall be affixed to each control valve, nain drain, auxiliary drain
test valve, and simlar valves. Hydraulic design data naneplates shall be
permanently affixed to each sprinkler riser as specified in NFPA 13.

3.3 EARTHWORK

Earthwork shall be performed in accordance with applicable provisions of
Section 02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDl NGS.

3.4 ELECTRI CAL VWORK

Unl ess ot herwi se specified herein, power supply equi pnent and wiring shal
be in accordance with Section 16415 ELECTRI CAL WORK, | NTERI OR

3.4.1 Overcurrent and Surge Protection

Al'l equi pment connected to alternating current circuits shall be protected
fromsurges per |EEE C62.41 and NFPA 70. Cabl es and conductors which serve
as conmuni cations |inks, except fiber optics, shall have surge protection
circuits installed at each end. Fuses shall not be used for surge
protection.

3.4.2 Groundi ng
Groundi ng shall be provided to building ground
3.4.3 Wring

Systemfield wiring shall be installed in 20 mm m ni mum di aneter electrica
netallic tubing or netallic conduit. Wring for the sprinkler systemfire
detection and control systemshall be installed in tubing or conduits

dedi cated for that use only and not installed in conduit, outlet boxes or
junction boxes which contain lighting and power w ring or equipnent.

Circuit conductors entering or |eaving any nounting box, outlet box

encl osure or cabinet shall be connected to screwterminals with each

term nal narked and | abel ed in accordance with the wiring diagram No nore
t han one conductor shall be installed under any screw ternminal

Connections and splices shall be nade using screw term nal blocks. The use
of wire nut type connectors is not permitted. Wring within any contro
equi prent shall be readily accessible w thout renoving any conponent parts.
Conductors shall be col or-coded and shall be identified within each
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encl osure where a connection or termnation is nmade. Conductor
identification shall be by plastic-coated, self-sticking, printed nmarkers
or by heat-shrink type sleeves. Circuits shall be wired to maintain

el ectrical supervision so that renoval of any single wire fromany device
shal | cause a "trouble" condition on the control panel

3.4. 4 Control Panel

The control panel and its assorted conponents shall be mounted so that no
part of the enclosing cabinet is |l ess than 600 nm nor nore than 2000 mMm
above the finished floor.

3.4.5 Det ectors

Detectors shall be ceiling-munted per NFPA 72 and shall be at | east 300 nm
fromany part of any lighting fixture. Detectors shall be |ocated at |east
900 mm from di ffusers of air handling systens. Each detector shall be
provided with appropriate nounting hardware as required by its nounting

| ocati on.

3.4.6 Manual Actuation Stations

Manual actuation stations shall be nmounted readily accessible and 1060 mm
above the finished floor.

3.4.7 Notification Appliances

Notification appliances shall be mounted a mini num of 2400 mm above the
finished floor unless limted by ceiling height.

3.5 DI SI NFECTI ON

After all system conponents are installed and hydrostatic tests are
successfully conmpl eted, each portion of the sprinkler systemto be

di sinfected shall be thoroughly flushed with potable water until al
entrained dirt and other foreign naterials have been renoved before

i ntroducing chlorinating material. Flushing shall be conducted by renoving
the flushing fitting of the cross mains and of the grid branch lines, and

t hen back-flushing through the sprinkler main drains. The chlorinating

mat eri al shall be hypochlorites or liquid chlorine. Wter chlorination
procedure shall be in accordance with AWM M20. The chlorinating materia
shall be fed into the sprinkler piping at a constant rate of 50 parts per
mllion (ppm. A properly adjusted hypochlorite solution injected into the
systemw th a hypochlorinator, or liquid chlorine injected into the system
t hrough a solution-fed chlorinator and booster punmp shall be used.
Chlorination application shall continue until the entire systemif filled.
The water shall remain in the systemfor a mnimumof 24 hours. Each valve
in the systemshall be opened and cl osed several tinmes to ensure its proper
di sinfection. Follow ng the 24-hour period, no |less than 25 ppm chlorine
residual shall remain in the system The systemshall then be flushed with
clean water until the residual chlorine is reduced to | ess than one part
per million. Samples of water in properly disinfected containers for
bacterial exanmination will be taken from several system |l ocations which are
approved by the Contracting Oficer. Sanples shall be tested for tota
coliformorgani snms (coliformbacteria, fecal coliform streptococcal, and
ot her bacteria) in accordance with AWM EWNV The testing nethod shall be
either the multiple-tube fernentation technique or the nmenbrane-filter
techni que. The disinfection shall be repeated until tests indicate the
absence of coliform organisms (zero nean coliformdensity per 100
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milliliters) in the sanples for at least 2 full days. The systemw Il not
be accepted until satisfactory bacteriological results have been obtai ned.

3.6 COLOR CODE MARKI NG FI ELD PAI NTI NG AND FI NI SHI NG

Col or code marking of piping, field painting and finishing shall be as
specified in Section 09900 PAINTI NG GENERAL.

3.7 PRELI M NARY TESTS

The system includi ng the underground water nmains, the aboveground pi ping,
detectors and control system and system conponents shall be tested to
assure that equi pnent and conponents function as intended. Upon conpletion
of specified tests, the contractor shall conplete certificates as specified
i n paragraph SUBM TTALS.

3.7.1 Fl ushi ng

Under ground water nains shall be flushed in accordance with NFPA 13 and
NFPA 24. This includes the requirenment to flush the lead-in connection to
the fire protection systemat a flowrate not |ess than the cal cul ated
maxi mum wat er demand rate of the system

3.7.2 Hydrostatic Tests

The underground and aboveground interior piping systens and attached

appurt enances subjected to system working pressure shall be hydrostatically
tested in accordance with NFPA 13 at not |ess than 1400 kPa or 350 kPa in
excess of maxi mum system operating pressure and shall maintain that
pressure without loss for 2 hours. There shall be no drop in gauge
pressure or visible | eakage when the systemis subjected to the hydrostatic
test. The test pressure shall be read froma gauge | ocated at the | ow

el evation point of the systemor portion being tested.

3.7.3 Detection and Control System Tests

Upon conpletion of the installation, the detection and control system shal
be subjected to functional and operational performance tests including
tests of each installed initiating device, system actuation device and
notification appliance. The control systemtests specified in paragraph
FI NAL TEST shall be conducted to ensure that the systemis conpletely
functional and that wiring has been properly connected. |f deficiencies
are found, corrections shall be made and the system shall be retested to
assure that the systens has no deficiencies.

3.7.4 Automati ¢ Water Control Val ve Test

Each water control valve shall be independently trip-tested in accordance
with the manufacturer's published instructions. Each valve shall be
electrically trip-tested by actuating a respective heat detector and a
manual actuation station connected to the control panel and a manual
actuation device which is part of the valve trim A full-flow main drain
test shall be nade. For preaction systens with supervisory air, the air
pressure shall be reduced to verify proper operation of the air supply
system and associ ated supervi sory al arm devi ces.

3.8 FI NAL TEST

A conmplete test of the systemshall be conducted to denonstrate that the
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3.

systemis conmpletely functional, that required supervisory and back-up
features are provided, and that the systemis correctly wired. A
techni ci an enpl oyed by the installing Contractor shall be present for tests
and shall provide a conplete denonstrati on of the operation of the system
The representative shall have avail able copies of as-built draw ngs and
certificates of tests previously conducted. The installation will not be
accepted until all identified discrepancies have been corrected and al
test docunentation is properly conpleted and received. The fina
acceptance test shall be wi tnessed and approved by the Transatlantic
Programs Center, P. O Box 2250, Wnchester, Virginia 22604; M. KC
Kochhar, phone (540) 665-3907.

.8.1 Control System Test

Testing shall be in accordance with NFPA 72. The test shall include the
fol |l owi ng:

a. Visual inspection of wiring connections.

b. Opening the circuit at each alarminitiating device, solenoid
val ve, and notification appliance to test the wiring and
supervi sory features.

c. Test of each function of the control panel
d. Test of each circuit in the normal, open and ground fault nodes.

e. Test of each initiating device in both normal and trouble
condi tions.

f. Test of each control circuit and device.
g. Test of each alarmnotification appliance.
h. Test of the battery charger and batteries.

i. Operational tests under emergency power supply, including
activation of connected alarmnotification appliances for the
specified time period.

8.2 Trip-tests of Automatic Water Control Valves

Each water control valve shall be independently trip-tested in accordance
with the manufacturer's published instructions. Each valve shall be
electrically trip-tested by actuating a respective heat detector, a manual
actuation station connected to the systemcontrol panel and the manual

rel ease which is part of the valve trim Each valve shall be returned to
normal condition after each test. Prior to trip testing sprinkler deluge
system precautionary steps shall be taken to prevent water danmmge to the
bui |l di ng and equi pnent from sprinkler discharge. Control valves on del uge
systens shall remain open until open sprinklers have di scharged for a

m ni mum of 10 seconds.

.8.2.1 Di scharge Testing

When all of the initiating, alarm actuation, and supervisory functions of
the system operate to the satisfaction of the system nmanufacturer's

techni cal representative and the District Fire Protection Engineer, a
conpl ete discharge test of each systemshall be perforned to denonstrate
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sati sfactory perfornmance, mechanical operation and operation of valves,
rel ease devices, alarns, and interlocks which control the protected areas.
These tests shall be conducted by experienced personnel according to the
equi prent and manufacturer's reconmendati ons.

a. Test each deluge systemindividually at their design flowrate for
at least 60 seconds. Furnish all equipnment required for tests.

b. Test entire system of deluge systenms design area at design flow
rates simultaneoushly by full flow of water for at |east 60
seconds.

The manufacturer's representative shall verify proper function of systens
during tests. Provide protection for all electrical fixtures and equi prent
exposed to possible damage during tests and protect doors and other
openings |l eading fromthe protected area(s), to prevent mgration of water
into other areas or spaces.

3.8.3 Tests of Supervisory Air System (Preaction System Only)

Preaction system supervisory air pressure shall be reduced fromthe normnal
system pressure to the point at which a | owpressure alarmis sounded. Air
pressure shall be restored to verify trouble signal restoration. Automatic
start/stop features of air conpressor shall be tested. All water shall be
contained in the hangar and trap pit and manually disposed at the
Contractor's cost. Water will not be allowed onto the apron area.

3.8.4 Addi ti onal Tests

When deficiencies, defects or nmalfunctions develop during the tests
required, all further testing of the systemshall be suspended until proper
adj ustnments, corrections or revisions have been nade to assure proper
performance of the system |If these revisions require nore than a nomi na
delay, the Contracting Oficer shall be notified when the additional work
has been conmpleted, to arrange a new i nspection and test of the system

Al tests required shall be repeated prior to final acceptance, unless
directed ot herwi se.

3.8.5 Manuf acturer's Representative

Provi de the services of representatives or technicians fromthe

manuf acturers of the deluge system experienced in the installation and
operation of the type of system being provided, to supervise installation.
adjustrent, prelimnary testing, and final testing of the systemand to
provide instruction to Government personnel

3.9 TRAI' NI NG REQUI REMENTS

Prior to final acceptance, the Contractor shall provide operation and

mai nt enance training to the Fire Departnent and Facilities Engi neering
personnel. Training shall include energency procedures, and uni que

mai nt enance and safety requirements. Training areas will be provided by
the Government in the sane building as the protected areas. The training
conduct ed shall use operation and nmi nt enance nanuals specified in

par agraph entitled "Operations and Mai ntenance Manual s". Training shal
consist of a mininmum8 hours classroomtraining and 8 hours field training.
Instruction shall be coordinated with instruction required under Section
13851 FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE, Section 13852 FIRE
ALARM REPORTI NG SYSTEM RADI O TYPE, Section 13920 FI RE PUWMPS, and Secti on

SECTI ON 13945 Page 25
( Am 0002)



UPGRADE HANGAR COVPLEX, HI CKAM Al R FORCE BASE, QCAHU, HI 983001

13930 WET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON, such that all of the
required fire protection systemtraining presented during a single 40 hour
week. Dates and tines of the training period shall be coordi nated through
the Contracting Officer not |ess than two weeks prior to the sessions.

Training shall also include punp operating and testing procedures, trouble
shooting system probl ens, operation and use of trouble al arm panels
associ ated with the system

-- End of Section --
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