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SECTI ON 13100

LI GHTNI NG PROTECTI ON SYSTEM

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 gnati on only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C135. 30 (1988) Zinc-Coated Ferrous G ound Rods for
Overhead or Underground Line Construction

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

NFPA 780 (1999) Installation of Lightning
Protecti on Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 96 (1994; Rev thru Dec 1996) Lightning
Prot ecti on Conponents

UL 96A (1994) Installation Requirenents for
Li ghtni ng Protection Systens

UL 467 (1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent

UL Elec Const Dir (1997) Electrical Construction Materials
Directory

.2 GENERAL REQUI REMENTS

2.1 Verification of D nensions

The Contractor shall becone fanmiliar with all details of the work, verify
all dinmensions in the field, and shall advise the Contracting Oficer of

any di screpancy before performng the work. No departures shall be nade

wi thout the prior approval of the Contracting O ficer

.2.2 Syst em Requi rements

The system furni shed under this specification shall consist of the standard
products of a manufacturer regularly engaged in the production of |ightning
protection systens and shall be the nanufacturer’s |atest UL approved
design. The lightning protection systemshall conformto NFPA 70 and NFPA
780, UL 96 and UL 96A, except where requirenents in excess thereof are
speci fied herein.
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1

3 SUBM TTALS

CGovernnent approval is required for subnmittals with a "GA" desi gnation
subnittals having an "FI O designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Li ghtning Protection System GA

Detail drawi ngs consisting of a conplete list of material, including

manuf acturer’s descriptive and technical literature, catal og cuts,

drawi ngs, and installation instructions. Detail draw ngs shall denobnstrate
that the system has been coordinated and will function as a unit. Draw ngs
shal | show proposed | ayout and nounting and rel ationship to other parts of
t he wor k.

SD- 13 Certificates
Mat eri al s and Equi prent; FI O

Where naterial or equipnent is specified to conply with requirenents of UL,
proof of such conpliance. The label of or listing in UL Elec Const Dr

wi |l be acceptable evidence. In lieu of the label or listing, a witten
certificate froman approved nationally recognized testing organization
equi pped to perform such services, stating that the items have been tested
and conformto the requirenents and testing nmethods of Underwiters
Laboratories nay be submtted.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 General Requirenents

No conbi nation of materials shall be used that forman electrolytic couple
of such nature that corrosion is accelerated in the presence of noisture
unl ess noisture is permanently excluded fromthe junction of such netals.
Wher e unusual conditions exist which would cause corrosion of conductors,
conductors with protective coatings or oversize conductors shall be used.
Wiere a nmechani cal hazard is involved, the conductor size shall be

i ncreased to conpensate for the hazard or the conductors shall be protected
by covering themw th ol ding or tubing nmade of wood or nonnmagnetic
material. Wen netallic conduit or tubing is used, the conductor shall be
electrically connected at the upper and | ower ends.

1.2 Mai n and Secondary Conductors

Conductors shall be in accordance with NFPA 780 and UL 96 for C ass |
Class Il, or Class Il nodified materials as applicable.

.1.2.1 Copper

Copper conductors used on nonnetallic stacks shall weigh not |ess than 170
kg per 300 m and the size of any wire in the cable shall be not |ess than
No. 15 AWG The thickness of any web or ribbon used on stacks shall be not
I ess than No. 12 AWG  Counterpoi se shall be copper conductors not snaller
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than No. 1/0 AWG
2.1.2.2 Al umi num

Al um num shal | not be used.
2.1.3 Air Termnals

Term nals shall be in accordance with UL 96 and NFPA 780. Air termnals
nmore than 600 mMmin |l ength shall be supported by a suitable brace, with
gui des not |ess than one-half the height of the terni nal

2.1. 4 Ground Rods

Rods nmade of copper-clad steel shall conformto UL 467 and gal vani zed
ferrous rods shall conformto ANSI C135.30. G ound rods shall be not |ess
than 19.1 mmin dianmeter and 3.048 min | ength.

2.1.5 Connectors

d anmp-type connectors for splicing conductors shall conformto UL 96, class
as applicable, and, Cass 2, style and size as required for the
installation.

2.1.6 Li ghtni ng Protection Conponents

Li ght ni ng protection conponents, such as air termninal supports, clips, and
fasteners shall conformto UL 96, classes as applicable.

PART 3 EXECUTI ON
3.1 | NTEGRAL SYSTEM
3.1.1 General Requirenents

The lightning protection systemshall consist of air termnals, roof
conductors, down conductors, ground connections, and grounds, electrically
interconnected to formthe shortest distance to ground. All conductors on
the structures shall be exposed except where conductors are in protective
sl eeves exposed on the outside walls. Secondary conductors shall not

i nterconnect with grounded netallic parts within the building.

I nt erconnections nmade within side-flash distances shall be at or above the
| evel of the grounded netallic parts. The secondary conductors shall be
bonded only to the earth el ectrode ground system

3.1.1.1 Air Term nal s

Air term nal design and support shall be in accordance with NFPA 780.
Terminals shall be rigidly connected to, and nmade el ectrically continuous
wi th, roof conductors by neans of pressure connectors or crinped joints of
T-shaped nal |l eabl e nmetal and connected to the air terminal by a dowel or
threaded fitting. Air terminals at the ends of the structure shall be set
not nore than 600 mm fromthe ends of the ridge or edges and corners of
roofs. Spacing of air termnals 600 nmin height on ridges, parapets, and
around the perinmeter of buildings with flat roofs shall not exceed 7.5
meters. |In specific instances where it is necessary to exceed this

spaci ng, the specified height of air termnals shall be increased not |ess
than 50 mm for each 300 mm of increase over 7.5 neters. On large, flat or
gently sloping roofs, as defined in NFPA 780, air terminals shall be placed
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at points of the intersection of inmaginary lines dividing the surface into
rectangl es having sides not exceeding 15 min length. Air term nals shal
be secured agai nst overturning either by attachnment to the object to be
protected or by nmeans of a substantial tripod or other braces permanently
and rigidly attached to the building or structure. Metal projections and
nmetal parts of buildings, snokestacks, and other netal objects that do not
contain hazardous materials and that may be struck but not appreciably
damaged by lightning, need not be provided with air termnals. However,
these netal objects shall be bonded to the |ightning conductor through a
nmet al conductor of the sane unit weight per length as the nmai n conductor
Where netal ventilators are installed, air ternminals shall be nounted
thereon, where practicable. Any air termnal erected by necessity adjacent
to a netal ventilator shall be bonded to the ventilator near the top and
bottom Were netal ventilators are installed with air term nals nounted
thereon, the air terminal shall not be nore than 610 nm away fromthe
farther edge or corner. |If the air ternminal is farther than this distance,
an additional air terminal shall be added in order to neet this
requirenent. Wiere netal ventilators are installed with air termnals
nount ed adjacent, the air termnal shall not be nore than 610 nm away from
the farther edge or corner. |If the air termnal is farther than this

di stance, an additional air ternminal shall be added in order to neet this
requi renent.

3.1.1.2 Roof Conductors

Roof conductors shall be connected directly to the roof or ridge roll
Sharp bends or turns in conductors shall be avoided. Necessary turns shal
have a radius of not |less than 200 nm Conductors shall preserve a
downward or horizontal course and shall be rigidly fastened every 900 mm
al ong the roof and down the building to ground. Metal ventilators shall be
rigidly connected to the roof conductor at three places. Al connections
shal|l be electrically continuous. Roof conductors shall be coursed al ong
the contours of flat roofs, ridges, parapets, and edges; and where
necessary, over flat surfaces, in such a way as to join each air termna
to all the rest. Roof conductors surrounding tank tops, decks, flat
surfaces, and flat roofs shall be connected to forma closed | oop

3.1.1.3 Down Conductors

Down conductors shall be electrically continuous fromair terninals and
roof conductors to grounding el ectrodes. Down conductors shall be coursed
over extreme outer portions of the building, such as corners, wth

consi deration given to the |ocation of ground connections and air
termnals. Each building or structure shall have not |ess than four down
conductors located as wi dely separated as practicable, at diagonally
opposite corners. On structures exceeding 15 min height, there shall be
at | east one additional down conductor for each additional 18 m of height
or fraction thereof, except that this application shall not cause down
conductors to be placed about the perineter of the structure at intervals
of less than 15 neters. Additional down conductors shall be installed when
necessary to avoid "dead ends" or branch conductors ending at air

term nals, except where the air terninal is on a roof below the main
protected | evel and the "dead end" or branch conductor is less than5 min
| ength and nmintains a horizontal or downward coursing. Down conductors
shal | be equally and symetrically spaced about the perineter of the
structure. Down conductors shall be protected by placing in rigid stee
conduit for a mninumdistance of 1800 mm above finished grade level. |If
the conduit is netal, the down conductor shall be bonded at the top and
bottom of the conduit.
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3.1.1. 4 I nterconnection of Metallic Parts

The lightning protection systemshall be bonded to the facility only at the
earth electrode ground system It will be separate fromthe facility
counter poise grounding plan until earth |evel

3.1.1.5 Ground Connecti ons

Ground connections conprising continuations of down conductors fromthe
structure to the grounding el ectrode shall securely connect the down
conductor and ground in a nmanner to ensure electrical continuity between
the two. All connections shall be welded. There shall be a ground
connection for each down conductor. Metal water pipes and other |arge
underground netallic objects shall be bonded together with all grounding
nmedi ums. Gound connections shall be protected from mechanical injury. In
maki ng ground connections, advantage shall be taken of all pernmanently
noi st pl aces where practicable, although such places shall be avoided if
the area is wet with waste water that contains chem cal substances,
especially those corrosive to netal.

3.1.1.6 Groundi ng El ectrodes

A groundi ng el ectrode shall be provided for each down conductor |ocated as
shown. A driven ground shall extend into the earth for a distance of not
less than 3.0 neters. Gound rods shall be set not |ess than 900 mm nor
nmore than 2.5 m fromthe structures foundation. The conplete installation
shall have a total resistance to ground of not nore than 10 ohns. G ound
rods shall be tested individually prior to connection to the systemand the
system as a whol e shall be tested not |ess than 24 hours after rainfall
When the resistance of the conplete installation exceeds the specified

val ue or two ground rods individually exceed 25 ohns, the Contracting
Oficer shall be notified i mediately. A counterpoise shall be of No. 1/0
copper cable or equivalent material having suitable resistance to corrosion
and shall be laid around the perineter of the structure in a trench not

| ess than 600 mm deep at a distance not |ess than 900 nm nor nore than 2.5 m
fromthe nearest point of the structure. Al connections between ground
connectors and grounds or counterpoi se, and between counterpoi se and
grounds shall be electrically continuous.

3.2 | NSPECTI ON
The lightning protection systemw |l be inspected by the Contracting
Oficer to determne conformance with the requirenents of this
specification. No part of the systemshall be concealed until so
aut hori zed by the Contracting Oficer

-- End of Section --
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SECTI ON 13110

CATHCDI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANCDE)

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 gnati on only.

NATI ONAL ASSOCI ATI ON OF CORROSI ON ENGI NEERS ( NACE)

NACE RP0169 (1996) Control of External Corrosion on
Under ground or Subnerged Metallic Piping
Syst ens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMB)

NENVA TC 2 (1990) Electrical Polyvinyl Chloride (PVQO
Tubi ng (EPT) and Conduit (EPC-40 and
EPC- 80)

NATI ONAL FI RE PROTECTI ON ASSQOCI ATI ON ( NFPA)
NFPA 70 (1996; Errata) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

UL 6 (1997) Rigid Metal Conduit
UL 510 (1994) Insul ating Tape
UL 514A (1996) Metallic Qutlet Boxes

.2 GENERAL REQUI REMENTS

2.1 Servi ces of Corrosion Engineer

The Contractor shall obtain the services of a corrosion engineer to
supervi se and to inspect the installation of the cathodic protection
system Corrosion Engineer refers to a person, who, by reason of his
know edge of the physical sciences and the principles of engineering and
mat hemati cs, acquired by professional education and rel ated practica
experience, is qualified to engage in the practice of corrosion control on
buried or subnerged netallic piping systens and netallic tanks. Such
person may be a |licensed professional engineer or may be a person certified
as being qualified by the National Association'of Corrosion Engineers if
such licensing or certification includes suitable experience in corrosion
control on buried or subnerged netallic piping systens and netallic tanks.
The corrosion engineer shall insure that the cathodic protection systemis
installed, tested, and placed into service in accordance with the

requi renents specified
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1.2.2 Rul es
The installation shall conformto the applicable rules of NFPA 70.
1.3 SUBM TTALS
CGovernnent approval is required for subnmttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Cat hodic Protection Systenm GA
Manuf acturer’s Catal og Dat a.
Qualifications; GA

Evi dence of qualifications of the corrosion engi neer

Cat hodi c Protection System GA.
Detail drawi ngs consisting of a conplete |list of equipnent and materi al
i ncludi ng manufacturer’s descriptive and technical literature, catal og
cuts, and installation instructions. Detail draw ngs shall contain
conplete wiring and schematic di agranms and any other details required to
denonstrate that the system has been coordinated and will function properly
as a unit.

SD-09 Reports
Tests and Measurenents; FIO

Test reports in booklet formtabulating all field tests and nmeasurenents
perforned, upon conpletion and testing of the installed system

PART 2 PRODUCTS
2.1  ANODES
2.1.1 Magnesi um Anodes

Magnesi um anodes shall be Type Il corresponding to the applicable chenica
conposition listed in the follow ng table:

PERCENT BY WEI GHT

ELEMENT TYPE 11
Al um num 53- 6.7
Zi nc 2.5 - 3.5
Manganese 0.15 Mn.
Copper 0. 05 Max.
Silicon 0. 30 Max.
I ron 0. 003 WMax.
Ni ckel 0. 003 Max.
O hers 0. 30 Max.
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PERCENT BY WEI GHT

ELEMENT TYPE 11
Magnesi um Bal ance

2.1.2 Connecting Wre

Wre shall be No. 12 AWG solid copper wire, not less than 3 m |ong,
unspliced, conplying with NFPA 70, Type TWinsulation. Connecting wires
for magnesi um anodes shall be factory installed with the place of emnergence
fromthe anode in a cavity sealed flush with a dielectric sealing conpound.

2.1.3 Artificial Backfil

Anodes shall be factory packaged with an artificial backfill in a water
perneabl e fabric sack or cardboard container. Anodes shall be packaged on
a vibrating platformto attain dense packing, and centering shall be
assured by neans of spacers.

Artificial backfill shall have the followi ng conposition
Mat eri al Appr oxi mat e Percent by Wi ght
Gypsum 75
Bentonite 20
Sodi um Sul fate 5
Tot al 100

2.2 M SCELLANEQUS MATERI ALS

2.2.1 El ectrical Wre
Wre shall be No. 12 AWG stranded copper wire with NFPA 70, Type RHW USE
i nsulation. Connecting wire splicing shall be copper conpression
connections nade for the purpose or exothermic welds follow ng instructions
of the manufacturer. Split-bolt connections shall not be used.

2.2.2 Condui t

Ri gi d gal vani zed steel conduit and accessories shall conformto UL 6. Non
netallic conduit shall conformto NEMA TC 2.

2.2.3 Test Boxes and Juncti ons Boxes
Boxes shall be outdoor type conformng to UL 514A

2.2. 4 Joint, Patch, Seal, and Repair Coating
Sealing and dielectric conpound shall be a bl ack, rubber based conpound
that is soft, permanently pliable, tacky, noldable, and unbacked. Conpound
shal | be applied as recommended by the manufacturer, but not |less than 12.7
nm t hi ck.

Coat i ng conpound shall be an approved pi peline w apping.

Pressure-sensitive vinyl plastic electrical tape shall conformto UL 510.
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2.2.5 Pr ef or red Sheat hs

Sheat hs for encapsulating electrical wire splices to be buried underground
shall fit the insulated wires entering the spliced joint.

2.2.6 Epoxy Potting Conpound

Compound for encapsulating electrical wire splices to be buried underground
shall be a two package system nade for the purpose

2.2.7 Test Stations

Test stations shall be conplete with an insulated term nal block having the
i ndi cated nunber of terminals and shall be provided with a | ockabl e cover
and have a cast-in legend, "C P. Test Sacrificial Anode"

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Unl ess otherwi se indicated, all equipnment shall be installed in accordance
wi th the manufacturer’s recomendati ons.

3.1.1 Anode Install ation

Anodes of the size indicated shall be installed at the |ocations shown.
Locations may be changed to clear obstructions if approved. Anodes shal
be installed as indicated in a dry condition after any plastic or

wat er pr oof protective covering has been conpletely renoved fromthe water
per neabl e, pernmanent contai ner housing the anode netal. The anode
connecting wire shall not be used for lowering the anode into the hole.
The annul ar space around the anode shall be backfilled with fine earth in
150 mm | ayers and each layer shall be hand tanped. Care nust be exercised
not to strike the anode or connecting wire with the tanper. Approximtely
20 liters of water shall be applied to each filled hole after anode
backfilling and tanpi ng has been conpleted to a point about 150 mm above
the anode. After the water has been absorbed by the earth, backfilling
shal |l be conpleted to the ground surface |evel

a. Single anodes shall be connected through a test station to the
pi peline, allow ng adequate slack in the connecting wire to
conpensate for novenent during backfill operation

b. G oups of anodes shall be connected to a collector cable. The
coll ector cable shall nake contact with the structure to be
protected only through a test station

c. Resistance wires shall not be used to reduce the current output of
i ndi vi dual or group anodes.

d. Connections to ferrous pipe or netal tanks shall be nmade by
exothermic weld nmet hods manufactured for the type of pipe or tank

e. Electric arc wel ded connections and other types of wel ded
connections to ferrous pipe and structures shall be approved
bef ore use.

3.1.2 Test Stations
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Test stations shall be curb box nounted. Buried electrically insulating
joints shall be provided with test wire connections brought to a test
station. Unless otherwi se shown, other test stations shall be |located as
fol |l ows:

a. At 300 m intervals or |ess.
b. Were the pipe or conduit crosses any other netal pipe.
c. At both ends of casings under roadways and rail ways.

d. Were both sides of an insulating joint are not accessi ble above
ground for testing purposes.

3.2 CRITERI A OF PROTECTI ON

Criteria for determ ning the adequacy of protection on a buried pipe or
tank shall be in accordance with NACE RP0169 and shall be selected by the
corrosi on engi neer as applicabl e.

3.2.1 Iron and Stee
One of the follow ng nethods shall apply:
3.2.1.1 850 MV Negative Vol tage

A negative voltage of at |east minus 0.85 volt as neasured between the pipe
or tank and a saturated copper-copper sulfate reference el ectrode
contacting the earth directly over the pipe or tank. Deternmnation of this
vol tage shall be nmade with the cathodic systemin operation

3.2.1.2 300 MV Negative Voltage

A negative voltage shift of at least 300 mllivolts as nmeasured between the
pi pe or tank and a saturated copper-copper sulfate reference el ectrode
contacting the earth directly over the pipe or tank. Deternmnation of this
voltage shift shall be made with the protective current applied. These
criteria apply to pipes or tanks not in electrical contact with dissimlar
net al s.

3.2.1.3 100 W Pol ari zation Vol t age

A mninum pol ari zation voltage shift of 100 mllivolts as neasured between
the pipe or tank and a saturated copper-copper sulfate reference el ectrode
contacting the earth directly over the pipe or tank. This polarization
voltage shift shall be deternined by interrupting the protective current
and neasuring the polarization decay. Wen the protective current is
interrupted, an i mediate voltage shift will occur. The voltage reading
after the imediate shift, shall be used as the base reading fromwhich to
neasure pol ari zati on decay.

3.2.2 Al um num

Al um num pi pes or tanks shall under no circunstances be protected to a
potential nore negative than mnus 1.20 volts, neasured between the pipe or
tank and a saturated copper-copper sulfate reference el ectrode contacting
the earth, directly over the pipe or tank. Resistance, if required, shal
be inserted in the anode circuit within the test station to reduce the
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potential of the alum numpipe or tank to a value which will not exceed a
potential nore negative than mnus 1.20 volts. Voltage shift criterion
shal |l be one of the follow ng:

3.2.2.1 150 MWV Negative Vol tage

A mninum negative voltage shift of 150 mllivolts produced by the
application of protective current. The voltage shift shall be neasured
bet ween the pipe or tank and a saturated copper-copper sulfate reference
el ectrode contacting the earth directly over the pipe or tank

3.2.2.2 100 WV Negative Vol tage

A mninum negative polarization voltage shift of 100 millivolts nmeasured
bet ween the pipe or tank and a saturated copper-copper sulfate reference
el ectrode contacting the earth, directly over the pipe tank. The

pol ari zati on voltage shift shall be determ ned as outlined for iron and

st eel

3.3 TESTS AND MEASUREMENTS
3.3.1 Basel i ne Potentials

After backfill of the pipe or tank and anodes is conpleted, but before the
anodes are connected to the pipe or tank, the static potential-to-soil of
the pipe or tank shall be nmeasured. The |ocations of these nmeasurenents
shall be identical to the locations specified for pipe- or tank-
to-reference el ectrode potential neasurenents. The initial measurenents
shal | be recorded.

3.3.2 I nsul ation Testing

Bef ore the anode systemis connected to the pipe or tank, an insulation
test shall be nade at each insulating joint or fitting. This test shal
denonstrate that no netallic contact, or short circuit exists between the
two insulated sections of the pipe or tank. Any insulating fittings
installed and found to be defective shall be reported to the Contracting
Oficer.

3.3.3 Anode Qut put

As the anodes or groups of anodes are connected to the pipe or tank
current output shall be nmeasured with an approved | ow resi stance ameter.
The val ues obtained and the date, time, and |ocation shall be recorded.

3.3.4 Pi pe/ Tank To Reference El ectrode Potential Measurenments

Upon conpletion of the installation and with the entire cathodic protection
systemin operation, electrode potential neasurenents shall be made using a
copper -copper sulfate reference electrode and a potentioneter-voltneter, or
a direct current voltmeter having an internal resistance (sensitivity) of
not |ess than 100,000 ohns per volt and a full scale of 1 or 2 volts. The
| ocations of these neasurenents shall be identical to the | ocations used
for the baseline potentials. The values obtained and the date, tine, and

| ocations of nmeasurenents shall be recorded

3.3.5 Locati on of Measurenents

3.3.5.1 Pi pi ng or Conduit
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For coated piping or conduit, neasurenents shall be taken fromthe
reference electrode located in contact with the earth, directly over the

pi pe. Connection to the pipe shall be nade at service risers, valves, test
| eads, or by other neans suitable for test purposes. Measurenents shall be
made at intervals not exceeding 120 m In no case shall less than three
nmeasur enents be nmade over any length of line. Additional neasurenents shal
be nade at each distribution service riser, with the reference el ectrode

pl aced directly over the service line.

3.3.6 Casing Tests

Casing tests before final acceptance of the installation, the electrica
separation of carrier pipe fromcasings shall be tested and any short
circuits corrected.

3.3.7 Interference Testing

Before final acceptance of the installation, interference tests shall be
made with respect to any foreign pipes or tanks in cooperation with the
owner of the foreign pipes or tanks. A full report of the tests giving all
details shall be made

3.3.8 Recordi ng Measurenents

Al'l pipe to soil potential neasurenents including initial potentials where
requi red shall be recorded. The Contractor shall |ocate, correct and
report to the Contracting O ficer any short circuits to foreign pipes or
tanks encountered during checkout of the installed cathodic protection
system Pipe to soil potential neasurenents are required on as nany pipes
or tanks as necessary to determi ne the extent of protection or to |locate
short-circuits.

3.4 Pl PE JO NTS
3.4.1 El ectrical Continuity

Under ground pi pe shall be electrically continuous except at places where
electrically insulating joints are specified. Pipe joined by nmeans other
than wel ding shall neet electrical continuity requirenents. The follow ng
mechani cal joints that are not factory designed to provide electrica
continuity shall be bonded by installing a netallic bond across the joint.
The bondi ng connections shall be nade by the exotherm c wel di ng process.
Mechani cal joints designed to provide electrical continuity shall neet
manuf acturer’s published standards.

3.4.2 Coat i ng

a. Mechanical joints and fittings of either the electrically
conductive or insulating type shall be coated w th an underground
type dielectric coating system \Were external electrica
continuity bonds are installed across nechanical joints, all bare
or exposed metal, welds, bare wire and exposed coupling parts
shal|l be coated with a coating system

b. Couplings and fittings which have a | ow profile exterior designed
to pernit tape coating shall be prinmed and wapped with an
under ground type pipe tape follow ng reconmendati ons of the
coupling or fitting manufacturer
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c. Couplings and fittings that cannot be properly taped shall be
encl osed in a shroud of reinforced kraft paper and filled with
col d applied dielectric conmpound.

3.5 ELECTRI CAL | SOLATI ON OF STRUCTURES
3.5.1 Insul ating Fittings

Insul ating flanges and couplings shall be installed aboveground, or within
manhol es, wherever possible, but an insulating device that electrically
separates a pipeline shall not be installed in a confined area where a
conbusti bl e at nosphere may col | ect unl ess precautions are taken to prevent
arcing such as by neans of externally located |ightning arresters,

grounding cells, or other neans. |Insulating flanges and couplings in lines
entering buildings shall be located at | east 300 mm above grade or fl oor
level. Pipelines'entering buildings either bel ow or above ground shall be

electrically isolated fromthe structure wall with an electrically
i solating wall sleeve.

3.5.2 Gas Distribution Piping
El ectrical isolation shall be provided at each building riser pipe to the
pressure regulator, at all points where a short circuit to another
structure or to a foreign structure may occur, and at other |ocations as
i ndi cat ed.

3.5.3 El ectrical Isolation

H gh Tenperature, Chilled, Water, Line Supply and Return Piping, and Line
Conduit: electrical isolation shall be provided at each building entrance.

3.5.4 Fuel and Storage Tanks
El ectrical isolation shall be provided in each pipe at the tank
3.5.5 Copper Pi ping

Copper piping shall be wapped with pipeline tape and electrically isolated
at both ends.

3.6 Dl SSI M LAR METALS

3.6.1 Under ground Di ssim |l ar Piping
Buried piping of dissinmlar netals including new and old steel piping,
excepting valves, shall be electrically separated by neans of electrically
insulating joints at every place of connection. The insulating joint,
i ncluding the pipe, shall be coated with an underground type dielectric
coating for a mninmumdi stance of 10 dianeters on each side of the joint.

3.6.2 Under ground Di ssimlar Valves
Dissimlar ferrous valves in a buried ferrous pipeline, including the pipe,
shal | be coated with an underground type dielectric coating for a m ni num
di stance of 10 dianeters on each side of the valve. Brass or bronze val ves
shall not be used in a buried ferrous pipeline.

3.6.3 Aboveground Dissimlar Pipe and Val ves
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If the dissimlar netal pipe junction, including valves, is not buried and
exposed to atnosphere only, the connection or valve, including the pipe,
shal |l be coated with an underground type dielectric coating for a m ni nmum
di stance of three dianeters on each side of the junction

3.7 CASING
Where a pipeline is installed in a casing under a roadway or railway, the
pi peline shall be electrically insulated fromthe casing and annul ar space
seal ed agai nst incursion of water.

-- End of Section --
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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 gnati on 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 787.1 (1989; FErrata; Z87.1a) Qccupational and

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

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

ASTM C 732 (1995) Aging Effects of Artificia
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 Interfacia
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 Agricultura
Appl i cations

ASTM E 84 (1996a) Surface Burning Characteristics of
Buil ding Materials

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

ASTM E 119 (1995a) Fire Tests of Building

Construction and Materials
ASTM E 736 (1992) Cohesi on/ Adhesi on of Sprayed

Fire-Resistive Materials Applied to
Structural Menbers
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ASTM E 1368 (1997) Visual I|nspection of Asbestos
Abat enment Proj ects

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910 Cccupational Safety and Heal t h Standards

29 CFR 1926 Saf ety and Heal th Regul ations for
Construction

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, Specia

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

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

COVPRESSED GAS ASSCOCI ATI ON ( CGA)
CGA G7 (1990) Conpressed Air for Hunan Respiration
CGA G7.1 (1989) Commodity Specification for Air

ENG NEERI NG MANUALS ( EM

EM 385-1-1 (1996) Safety and Health Requirenents
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 Materials Guidance

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

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

Asbest os- Contai ning Materials in Buildings
NATI ONAL FI RE PROTECTI ON ASSQOCI ATI ON ( NFPA)

NFPA 701 (1996) Methods of Fire Test for
Fl ane- Resi stant Textiles and Fil s

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)
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Nl OSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990)

UL 586

Nl OSH Manual of Anal ytical Methods
UNDERWRI TERS LABORATORI ES (UL)

(1996) Hi gh-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-containing material (ACM, then that
mat eri al has not been adequately wetted. However, the absence of
visible em ssions is not sufficient evidence of being adequately
wet t ed.

Aggressive Method: Renpval or disturbance of building naterial by
sandi ng, abrading, grinding, or other nethod that breaks,
crumbl es, or disintegrates intact ashestos-containing nateri al

(ACM) .

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.

Asbest os: 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.

Asbest os- Contai ning Material (ACM: Any materials containing nore
than one percent asbestoos.

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

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

Bui | di ng I nspector: Individual who inspects buildings for
asbest os and has EPA Model Accreditation Plan (MAP) "Buil di ng

| nspector” training; accreditation required by 40 CFR 763, Subpart
E, Appendix C

Certified Industrial Hygienist (CIH: An Industrial Hygienist
certified in the practice of industrial hygiene by the Anerican
Board of Industrial Hygiene.

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

Class |l Asbestos Work: Activities defined by OSHA invol ving the
renoval of ACM which is not thermal systeminsulation or surfacing
material. This includes, but is not limted to, the renoval of
asbest os- containing wall board, floor tile and sheeting, roofing
and si ding shingles, and construction nastic. Certain
"incidental" roofing materials such as nastic, flashing and
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cenments when they are still intact are excluded fromd ass |
asbestos work. Renpval of small amounts of these materials which
would fit into a glovebag may be classified as a Cass Il job.
Class |1l Asbestos Wirk: Activities defined by OSHA that involve

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

m Cdass |V Asbestos Wirk: Mintenance and custodi al 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 Il 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 constructi on.

n. Cean room An uncontani nated room having facilities for the
storage of enployees’ street clothing and uncontaninated materials
and equi prent .

0. Conpetent Person: 1In addition to the definition in 29 CFR 1926,
Section .32(f), a person who is capable of identifying existing
asbest os hazards as defined in 29 CFR 1926, Section .1101,
sel ecting the appropriate control strategy, has the authority to
take pronpt corrective nmeasures to elinminate themand has EPA
Model Accreditation Plan (MAP) "Contractor/ Supervisor"” training
accreditation required by 40 CFR 763, Subpart E, Appendix C

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

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

r. Decontam nation Area: An enclosed area adjacent and connected to
the regul ated area and consisting of an equi pnent 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
asbest os.

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

t. Disposal Bag: A 0.15 mm thick, |eak-tight plastic bag,
pre-l abel ed in accordance with 29 CFR 1926, Section .1101, used
for transporting asbestos waste from contai nment to disposal site.

u. Disturbance: Activities that disrupt the matrix of ACM crunble

or pulverize ACM or generate visible debris from ACM
Di sturbance includes cutting away small amunts of ACM no greater
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aa.

bb.

CccC.

dd.

ee.

ff.

99.

hh.

than the amount which can be contained in 1 standard sized
gl ovebag or waste bag, not larger than 1.5 m in length and width
in order to access a buil ding conmponent.

Equi pment Room or Area: An area adjacent to the regul ated area
used for the decontam nation of enployees and their equi pnent.

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

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 material which contains nore than 1
percent asbestos, as determi ned using the nmethod specified in 40
CFR 763, Subpart E, Appendix A Section 1, Polarized Light

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

A ovebag: Not nore than a 1.5 by 1.5 m inpervious plastic
bag-li ke enclosure affixed around an asbest os-contai ning nateri al
with gl ove-1like appendages through which material and tools nmay be
handl ed.

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 mcroneters in dianeter.

Honogeneous Area: An area of surfacing nmaterial or therma
systeminsulation that is uniformin color and texture.

I ndustrial Hygienist: A professional qualified by education
training, and experience to anticipate, recognize, evaluate, and
devel op controls for occupational health hazards.

Intact: ACM which has not crunbl ed, been pul verized, or
ot herw se deteriorated so that the asbestos is no longer likely to
be bound with its matrix. Renpval of "intact" asphaltic,
resi nous, cenentitious products does not render the ACM non-i ntact
sinply by being separated into smaller pieces.

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

Modi fication: A changed or altered procedure, naterial or
conmponent of a control system which replaces a procedure,
material or conmponent of a required system

Negati ve 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 Permi ssi bl e Exposure Limits (PELS).

NESHAP: National Em ssion Standards for Hazardous Air
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kK.

nn.

00.

pp.

Pol | utants. The USEPA NESHAP regul ati on for asbestos is at 40 CFR
61, Subpart M

Nonfriable ACM A NESHAP term defined in 40 CFR 61, Subpart M
and EPA 340/ 1-90-018 neani ng any naterial containing nmore than 1
percent asbestos, as determ ned 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.

Nonfriable ACM (Category |): 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 ashestos as determ ned
using the nmethod specified in 40 CFR 763, Subpart F, Appendix A
Section 1, Polarized Light M croscopy.

Nonfriable ACM (Category I1): A NESHAP termdefined 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
asbest os, 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.

Per m ssi bl e Exposure Limts (PELs):

(1) PEL-Ti ne 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 determ ned by the nethod
prescribed in 29 CFR 1926, Section .1101, Appendix A, or the
current version of NIOSH Pub No. 84-100 anal ytical method 7400.

(2) PEL-Excursion Linmt: An airborne concentration of asbestos
not in excess of 1.0 f/cc of air as averaged over a sanpling
period of 30 m nutes as determ ned by the nethod prescribed in 29
CFR 1926, Section .1101, Appendix A, or the current version of

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

Regul ated Area: An OSHA termdefined in 29 CFR 1926, Section

. 1101 meani ng an area established by the Contractor to denarcate
areas where Class I, Il, and Il asbestos work is conducted; also
any adj oi ning area where debris and waste from such asbestos work
accumul ate; and an area within which airborne concentrati ons of
asbest os exceed, or there is a reasonable possibility they nay
exceed, the permissible exposure limt.

Renoval : Al operations where ACMis taken out or stripped from
structures or substrates, and includes denolition operations.

Repair: Overhauling, rebuilding, reconstructing, or

recondi tioning of structures or substrates, including
encapsul ati on or other repair of ACM attached to structures or
substrates. If the anpbunt of asbestos so "di sturbed" cannot be
contained in 1 standard gl ovebag or waste bag, Cass | precautions
are required.

Spi I | s/ Emergency O eanups: C eanup of sizable amunts of
asbest os waste and debris which has occurred, for exanple, when
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1

wat er damage occurs in a building, and sizable anmpunts of ACM are
di sl odged. A Conpetent Person evaluates the site and ACMto be
handl ed, and based on the type, condition and extent of the

di sl odged naterial, classifies the cleanup as Cass I, IIl, or Ill.
Only if the material was intact and the cleanup involves nere

contact of ACM rather than disturbance, could there be a Cass |V

cl assification.

gqq. 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.

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

ss. Transite: A generic nane for asbestos cenent wal |l board and pi pe.

tt. Wirker: Individual (not designated as the Conpetent Person or a
supervi sor) who perforns asbestos work and has conpl et ed asbest os
worker training required by 29 CFR 1926, Section .1101, to include
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 renoval of
asbestos-containing materials (ACM which are encountered during denmolition
activities associated with this project and descri bes procedures and

equi pment required to protect workers and occupants of the regul ated area
fromcontact with airborne asbestos fibers and ACM dust and debris
Activities include OSHA Cass | work operations involving ACM The work

al so i ncludes contai nnent, storage, transportation and disposal of the
generated ACM wastes. More specific operational procedures shall be
detailed in the required Accident Prevention Plan and its subconponents,

t he Asbestos Hazard Abatenent 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 ACMto be abated is identified on the detailed plans and
project drawings. A sunmary of work task data el enments for each individua
ACM abat enent work task to include the appropriate RESPONSE ACTI ON DETAI L
SHEET (itemto be abated and nethods to be used) and SET- UP DETAI L SHEETS
(contai nment techniques to include safety precautions and nethods) 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 ding conponents suspected to contain
asbestos and located in areas inpacted by the work, the Contractor shal
notify the Contracting Oficer (CO who will have the option of ordering up
to 20 bul k sanples to be obtained at the Contractor’s expense and delivered
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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 Governnent. Any
addi ti onal conponents identified as ACMthat have been approved by the
Contracting Oficer for renoval shall be renoved by the Contractor and will
be paid for by an equitable adjustnment to the contract price under the
CONTRACT CLAUSE titled "changes". Sanpling activities undertaken to
determ ne the presence of additional ACM shall be conducted by personnel
who have successfully conpl eted the EPA Mbdel Accreditation Plan (MAP)
"Buil ding Inspector" training course required by 40 CFR 763, Subpart E,
Appendi x C.

1.4 SUBM TTALS

Governnent approval is required for subnmittals with a "GA" designation;
subnittals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Mat eri al s and Equi prent; FI O
Manufacturer’s catal og data for all materials and equi pnent to be used in
the work, including brand nane, nodel, capacity, performance
characteristics and any other pertinent information. Test results and
certificates fromthe manufacturer of encapsulants substantiating
conpliance with perfornmance requirenents of this specification. Material
Safety Data Sheets for all chenicals to be used onsite in the sanme fornmat
as inplenented in the Contractor’s HAZARD COMMUNI CATI ON PROGRAM  Dat a
shal | include, but shall not be linmted to, the follow ng itens:
a. High Efficiency Filtered Air (HEPA) |ocal exhaust equi pnent
b. Vacuum cl eani ng equi pnent
c. Pressure differential nonitor for HEPA | ocal exhaust equi pment
d. Ar nonitoring equiprent
e. Respirators
f. Personal protective clothing and equi pnent
(1) Coveralls
(2) Undercl ot hing
(3) Oher work clothing
(4) Foot coverings
(5) Hard hats
(6) Eye protection
(7) Oher items required and approved by Contractors Designated
| H and Conpet ent Person
g. dovebag
h. Duct Tape

i. Disposal Containers
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(1) Disposal bags
(2) Fiberboard drums
(3) Paperboard boxes
j. Sheet Plastic
(1) Polyethyl ene Sheet - General
(2) Polyethyl ene Sheet - Flane Resi stant
(3) Polyethyl ene Sheet - Reinforced
k. Wetting Agent

(1) Amrended Water
(2) Renoval encapsul ant

. Strippable Coating

m  Prefabricated Decontam nation Unit

n. Gher itens

0. Chem cal encapsul ant

p. Chenical encasenent materials

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

SD- 04 Dr awi ngs
Site Layout; GA
Descriptions, detail project drawings, and site layout to include worksite
cont ai nnment area techni ques as prescribed on applicable SET-UP DETAIL
SHEETS, |ocal exhaust ventilation systemlocations, decontanination 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 Statenents
Qualifications; GA

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

Trai ning Program FIQO

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 neet the applicable specified
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performance requirements.
SD- 09 Reports
Exposure Assessment and Air Mnitoring; GA

Initial exposure assessnents, negative exposure assessments, air-nonitoring
results and docunentati on.

Local Exhaust Ventilation; FIO

Pressure differential recordings.

Li censes, Permts and Notifications; GA

Li censes, pernits, and notifications.
SD-13 Certificates

Vacuum Filtration and Ventilation Equi pnent; FIO

Manuf acturer’s certifications showi ng conpliance with ANSI Z9.2 for
a. Vacuuns.
b. Water filtration equi pnent.
c. Ventilation equipnrent.
d. Oher equipnment required to contain airborne asbestos fibers.
SD- 18 Records

Respiratory Protection Prograny GA.

Records of the respirator program

C eanup and Disposal; GA

Wast e shiprment records. Wigh bills and delivery tickets shall be
furni shed for information only.

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

The Contractor shall furnish a witten qualifications and organization
report providing evidence of qualifications of the Contractor, Contractor’s
Proj ect Supervisor, Designated Conpetent Person, supervisors and workers;
Desi gnated I H (person assigned to project and firm nanme); independent
testing laboratory (including nane of firm principal, and anal ysts who
wi Il perform anal yses); all subcontractors to be used including di sposa
transportation and di sposal facility firnms, subcontractor supervisors,
subcontractor workers; and any others assigned to perform asbestos

abat enent and support activities. The report shall include an organization
chart showing the Contractor’s staff organization for this project by nane
and title, chain of conmand and reporting relationship with al
subcontractors. The report shall be signed by the Contractor, the
Contractor’s onsite project nmanager, Designated Conpetent Person
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Designated IH, designated testing |aboratory and the principals of al

subcontractors to be used. The Contractor shall include the follow ng
statement 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 and the federal, state and local requirenents specified in paragraph
SAFETY AND HEALTH PROGRAM AND PLANS for those asbestos abatenent activities
that they will be involved in."

1.5.2 Specific Requirements

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

a. Designated Conpetent Person: The nane, address, tel ephone numnber
and resunme of the Contractor’s Designated Conpetent Person shal
be provided. Evidence that the full-tinme Designated Conpetent
Person is qualified in accordance with 29 CFR 1926, Sections .32
and . 1101, has EPA Model Accreditation Plan (NAP)
"Contractor/ Supervisor" training accreditation required by 40 CFR
763, Subpart E, Appendix C, and is experienced in the
admi ni stration and supervision of asbestos abatenent projects,
i ncl udi ng exposure assessment and nonitoring, work practices,
abat ement net hods, protective neasures for personnel, setting up
and inspecting asbestos abatenent work areas, evaluating the
integrity of containnment barriers, placenent and operation of
| ocal exhaust systens, ACM generated waste contai nment and
di sposal procedures, decontami nation units installation and
mai nt enance requirements, site safety and health requirenents,
notification of other enployees onsite, etc. The duties of the
Conpetent Person shall 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
ensuring that all enployees working within a regul ated area wear
the appropriate personal protective equiprment (PPE), are trained
in the use of appropriate nethods of exposure control, and use the
hygi ene facilities and decontam nati on 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 local requirenents, the Contractor’s Accident
Prevention Plan and Asbestos Hazard Abatenment Plan. The
Desi gnat ed Conpetent Person shall provide, and the Contractor
shal |l submit, the "Contractor/Supervisor" course conpletion
certificate and the nost recent certificate for required refresher
training with the enployee "Certificate of Wrker Acknow edgnent"
required by this paragraph. The Contractor shall submit evidence
that this person has a mnimum of 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 O her Supervisors: The Contractor shall provide the
nanme, address, tel ephone 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 Abaterment Plan and Activity Hazard Anal yses, the authority
to direct work perforned under this contract and verify
conpliance, and have EPA Mddel Accreditation Plan (MAP)
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"Contractor/ Supervisor" training accreditation required by 40 CFR
763, Subpart E, Appendix C. The Project Supervisor and ot her
supervi sors shall provide, and the Contractor shall submt, the
"Contractor/ Supervisor" course conpletion certificate and the nost
recent certificate for required refresher training with the

enpl oyee "Certificate of Worker Acknow edgment"” required by this
par agraph. The Contractor shall submt evidence that the Project
Supervi sor has a m nimum of 2 years of on-the-job ashestos

abat ement experience relevant to project supervisor
responsibilities and the other supervisors have a mninmumof 1 year
on-the-j ob asbestos abatenment experience comrensurate with the
responsibilities they will have on this project.

c. Designated Industrial Hygienist: The Contractor shall provide the
nane, address, telephone nunber, resume and other information
specified below for the Industrial Hygienist (IH) selected to
prepare the Contractor’s Asbestos Hazard Abatenent Plan, prepare
and performtraining, direct air nonitoring and assist the
Contractor’s Conpetent Person in inplenenting and ensuring that
safety and health requirenments are conplied with during the
performance of all required work. The Designated IH shall be a
person who is board certified in the practice of industrial hygiene

as determ ned and docunented by the American Board of Industria
Hygi ene (ABIH), has EPA Mddel Accreditation Plan (NMAP)
"Contractor/Supervisor" training accreditation required by 40 CFR
763, Subpart E, Appendix C, and has a m nimumof 2 years of
conpr ehensi ve experience in planning and overseei ng asbhestos
abatenment activities. The Designated IH shall provide, and the
Contractor shall submt, the "Contractor/Supervisor" course
conpletion certificate and the nost recent certificate for
required refresher training with the enployee "Certificate of
Wor ker Acknow edgnent” required by this paragraph. The Designated
I H shall be conpletely 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 IHs current valid
ABIH certification shall be included. The Designated |H shal
visit the site at |least twice per week for the duration of
asbestos activities and shall be available for emergencies. In
addition, the Designated IH shall prepare, and the Contractor
shal |l subnmit, the name, address, telephone nunbers and resunes of
additional IH s and industrial hygi ene technicians (IHT) who wll
be assisting the Designated IHin performng onsite tasks. |IHs
and | HTs supporting the Designated IH shall have a m ni mum of 2
years of practical onsite asbestos abatenent experience. The
formal reporting relationship between the Designated IH and the
support IHs and | HTs, the Designated Conpetent Person, and the
Contractor shall be indicated.

d. Asbestos Abatenent Workers: Asbestos abatenment workers shall neet
the requirenents contained in 29 CFR 1926, Section .1101, 40 CFR 61
Subpart M and other applicable federal, state and | oca
requirenments. Wbdrker training docunentation shall be provided as
required on the "Certificate of Workers Acknow edgnent” in this
par agr aph.

e. Wrker Training and Certification of Wrker Acknow edgnent:
Trai ni ng docunmentation will be required for each enpl oyee who will
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perform CSHA Class |, Cass Il, Cass Ill, or Cass |V asbestos
abat ement operations. Such docurentation shall be submtted on a
Contractor generated formtitled "Certificate of Wrkers

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

f. Physician: The Contractor shall provide the nanme, nedica
qual i fications, address, tel ephone nunber and resune of the
physician who will or has performed the nmedi cal exam nations and
eval uations 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 exami ned, have
expertise in pneunoconiosis and shall be responsible for the
determ nati on of nedical surveillance protocols and for review of
exam nation/test results perforned in conpliance with 29 CFR 1926,
Section .1101 and paragraph MEDI CAL REQUI REMENTS. The physici an
shall be famliar with the site’'s hazards and the scope of this
proj ect .

g. First Aid and CPR Trai ned Persons: The nanmes 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 tinmes during site operations. They
shall be trained in universal precautions and the use of PPE as
described 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 Aild and CPR
certificate shall be provided.

h. I ndependent Testing Laboratory: The Contractor shall provide the
nane, address and tel ephone nunmber of the independent testing
| aboratory selected to performthe sanple anal yses and report the
results. The testing |aboratory 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 conducting PCM of airborne sanpl es
usi ng the nmet hods specified by 29 CFR 1926, Section .1101, OSHA
met hod | D- 160, the nost current version of NI OSH Pub No. 84-100
Met hod 7400, and NI OSH Pub No. 84-100 Met hod 7402, transm ssion

el ectron mcroscopy (TEM; the laboratory is currently judged
proficient (classified as acceptable) in counting airborne
asbest os sanpl es by PCM by successful participation in each of the
last 4 rounds in the American |Industrial Hygiene Association
(AIHA) Proficiency Anal ytical Testing (PAT) Program the names of
the selected mcroscopists who will anal yze airborne sanples by
PCMwith verified docunentation of their proficiency to conduct
PCM anal yses by being judged proficient in counting sanples as
current participating analysts in the AlHA PAT Program and havi ng
successfully conpl eted the Asbestos Sanpling and Anal ysis course
(NI CSH 582 or equivalent) with a copy of course conpletion
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certificate provided; when the PCManalysis is to be conducted
onsite, docunentation shall be provided certifying that the onsite
anal yst nmeets the sane requirenents.

(2) Polarized Iight microscopy (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 laboratory is currently accredited by N ST under the NVLAP for
bul k asbestos analysis and will use analysts (names shall be

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

(3) Transm ssion electron mcroscopy (TEM: The laboratory is
fully equipped and proficient in conducting TEM anal ysi s of

ai rborne sanpl es using the mandatory method specified by 40 CFR 763,
Subpart E, Appendix E, the laboratory is currently accredited by

NI ST under the NVLAP for airborne sanple anal ysis of asbestos by
TEM the |aboratory will use anal ysts (nanmes shall be provided)

that are currently eval uated as conpetent with denonstrated
proficiency under the NI ST NVLAP for airborne sanple analysis of
asbest os by TEM

(4) PCMTEM The laboratory is fully equi pped and each anal yst
(nanme shall be provided) possesses denonstrated proficiency in
conducting PCM and TEM anal ysis of airborne sanples using N OSH
Pub No. 84-100Met hod 7400 PCM and NI OSH Pub No. 84-100 Met hod 7402
(TEM confirmati on of asbestos content of PCMresults) fromthe
sane filter.

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 and state and | ocal regul atory
agenci es. Copies of signed agreenents between the Contractor
(i ncluding subcontractors and transporters) and the asbestos waste
di sposal facility to accept and di spose 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 hauler requirenments 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 rements 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 statenent, signed by
an officer of the conpany, containing a record of any citations issued by
Federal, State or local regulatory agencies relating to asbestos activities
(including projects, dates, and resolutions); a list of penalties incurred
t hrough non-conpliance with asbestos project specifications, including

i qui dat ed damages, overruns in scheduled tine lintations and resol utions;
and situations in which an asbestos-related contract has been terninated
(including projects, dates, and reasons for terminations). |If there are
none, a negative declaration signed by an officer of the conpany shall be

SECTI ON 13280 Page 17



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

provi ded.
1.6 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 local |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, OSHA standards, 29 CFR
1926, especially Section .1101, 40 CFR 61, Subpart Mand 40 CFR 763.
Matters of interpretation of standards shall be subnmitted to the
appropriate adm nistrative agency for resolution before starting work.
Where the requirenents of this specification, applicable laws, criteria,
ordi nances, regul ations, and referenced docunents vary, the nost stringent
requi renents shall apply.

1.7 SAFETY AND HEALTH PROGRAM AND PLANS

The Contractor shall devel op and subnit a witten conprehensive
site-specific Accident Prevention Plan at |east 30 days prior to the
preconstruction 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
Prevention Plan docunent. Any portions of the Contractor’s overall Safety
and Health Programthat are referenced in the Accident Prevention Plan,
e.g., respirator program hazard conmuni cati on program confined space
entry program etc., shall be included as appendices 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 seal ed, 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 Asbestos Hazard Abatenent Pl an appendi x to the Accident Prevention Plan
shal | include, but not be linited to, the follow 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 prent room storage areas such as | oad-out
unit);

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

d. Level of supervision;

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

f. Abatenment nmethod to include containnent and control procedures;
g. Interface of trades involved in the construction

h. Sequenci ng of asbestos rel ated work;

SECTI ON 13280 Page 18



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

1

i. Storage and di sposal procedures and pl an

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

k. Location of |ocal exhaust equipnrent;

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

n. A detailed description of the nmethod to be enployed in order to
control the spread of ACM wastes and airborne fiber 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 Analyses, for each major phase of work, shall be subnitted
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
nmeasures 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 Governnent 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 neet with the Contracting Oficer prior
to beginning work at a safety preconstruction conference to discuss the
details of the Contractor’s subnmitted Accident Prevention Plan to include

t he Asbestos Hazard Abatenent 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 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
Oficer, prior to the start of work. Onsite work shall not begin until the
Acci dent Prevention Plan has been accepted. A copy of the witten Accident
Prevention Plan shall be maintained 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 Supervisor, Designated
Competent Person, and the Contracting Oficer. Should any unforeseen
hazard becone evident during the performance of the work, the Designated IH
shall bring such hazard to the attention of the Project Supervisor

Desi gnat ed Conpetent Person, and the Contracting O ficer, both verbally and
inwiting, for resolution as soon as possible. In the interim al
necessary action shall be taken by the Contractor to restore and maintain
saf e working conditions in order to safeguard onsite personnel, visitors,
the public, and the environnent. Once accepted by the Contracting O ficer
the Accident Prevention Plan, including the Asbestos Hazard Abatenent Pl an
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and Activity Hazard Analyses will be enforced as if an addition to the
contract. Disregarding the provisions of this contract or the accepted
Acci dent Prevention Plan will be cause for stopping of work, at the

di scretion of the Contracting Oficer, until the matter has been rectified.

1.9 SECURI TY

Fenced and | ocked security area shall be provided for each regul ated area
A 1l og book shall be kept docunenting entry into and out of the regul ated
area. Entry into regulated areas shall only be by personnel authorized by
the Contractor and the Contracting Oficer. Personnel authorized to enter

regul ated areas shall be trained, be nedically evaluated, and wear the
requi red personal protective equipnent, for the specific regulated area to
be ent ered.

1.10 MEDI CAL REQUI REMENTS
Medi cal requirenents shall conformto 29 CFR 1926, Section .1101.
1.10.1 Medi cal Exam 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
other pertinent state or local requirenents. This requirenent shall have
been satisfied within the last 12 nonths. The sanme nedical exam nation
shal | be given on an annual basis to enpl oyees engaged in an occupation

i nvol ving asbestos and within 30 cal endar days before or after the

term nation of enploynent in such occupation. X-ray films 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 nformation Provided to the Physician

The Contractor shall provide the following information in witing to the
exani ni ng physici an:

a. A copy of 29 CFR 1926, Section .1101 and Appendices D, E, G and I;

b. A description of the affected enployee’'s duties as they relate to
the 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 pnent
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 medi cal opinion prepared and signed by a
I i censed physician indicating the foll ow ng:

a. Summary of the results of the examination

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

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

d. A statenent that the enpl oyee has been inforned of the results of
the examination, provided with a copy of the results, informed of
the increased risk of lung cancer attributable to the conbi ned
ef fect of snoking and asbestos exposure, and informed of any
nedi cal condition that may result from asbestos exposure

1.10.2 Medi cal and Exposure Records

Conmpl ete and accurate records shall be naintained of each enpl oyee’s

medi cal exani nations, medical records, and exposure data, as required by 29
CFR 1910, Section .1910.20 and 29 CFR 1926, Section .1101 for a period of 50
years after termnation of enploynent. Records of the required nedica
exam nations and exposure data shall be nade avail able, for inspection and
copying, to the Assistant Secretary of Labor for Occupational Safety and
Health (OSHA) or authorized representatives of the enployee and an

enpl oyee’ s physi ci an upon request of the enployee or forner enployee. A
copy of the required nedical certification for each enpl oyee shall be

mai ntained 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 programas specified by EPA Mbdel
Accreditation Plan (MAP), training requirenents at 40 CFR 763, Subpart E
Appendi x C, the regulations of the State in which project is |ocated, 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 docunented and provided
to the Contracting O ficer as specified in paragraph QUALI FI CATI ONS

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

a. The hazards and health effects of the specific types of ACMto be
abat ed;

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

c. Hazard Comuni cation Program

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

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

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

h. The association of cigarette snoke and ashestos-rel ated di sease;
i. Security procedures;

j. Specific work practice controls and engineering controls required
for each Cass of work in accordance with 29 CFR 1926, Section
.1101.

1.12 RESPI RATORY PROTECTI ON PROGRAM

The Contractor’s Designated |H shall establish in witing, and inplenent a
respiratory protection programin accordance with 29 CFR 1926, Section
.1101, 29 CFR 1910, Section .134, ANSI Z88.2, CGA G7, CGA G 7.1 and DETAIL
SHEET 12. The Contractor’s Designated IH shall establish m ni num
respiratory protection requirenments 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 limted to, the foll ow ng

el enent s:

a. The conpany policy, used for the assignnent of individua
responsibility, 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 Iimtations of respirators.

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

f. Regular cleaning and disinfection of respirators.

g. Routine inspection of respirators during cleaning and after each
use when designated for energency 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
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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 conform ng to 29 CFR 1926, Section
1101, Appendix C shall be conducted by the Contractor’s Designated IH for
each Contractor worker required to wear a respirator, and for the
Contracting Oficer and authorized visitors who enter a regul ated area
where respirators are required to be worn. A respirator fit test shall be
perforned 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 nmay be used only for testing the fit
of half-rmask respirators where they are pernitted to be worn, or of
full-facepiece air purifying respirators where they are worn at |evels at
which hal f-facepiece air purifying respirators are permtted. |f physica
changes develop that will affect the fit, a newfit test for the worker
shal |l be perfornmed. Functional fit checks shall be perforned by enpl oyees
each tinme a respirator is put on and in accordance with the manufacturer’s
reconmendat i on.

1.12.2 Respirator Selection and Use Requirenents

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

manuf acturer’s recommendati ons. Respirators shall be jointly approved by
the M ne Safety and Heal th Adm nistration and the National Institute for
Cccupational Safety and Health (MBHA/ NI GSH), or by NI OSH, under the

provi sions of 42 CFR 84, for use in environnents containing airborne
asbestos fibers. Personnel who handle ACM enter regul ated areas that
require the wearing of a respirator, or who are otherw se carrying out

abat ement 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

envi ronnents shall be high-efficiency particulate air (HEPA). The initial
respirator selection and the decisions regarding the upgrading or
downgradi ng of respirator type shall be nade by the Contractor’s Designated
| H based on the neasured or anticipated airborne ashestos fiber
concentrations to be encountered. Recommendations nade by the Contractor’s
Designated IH to downgrade respirator type shall be subnmitted in witing to
the Contracting Officer. The Contractor’s Designated Conpetent Person in
consultation with the Designhated IH, shall have the authority to take

i medi 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 shal
be used in the follow ng circunstances:

a. During all Cass | asbestos jobs.

b. During all Cass Il work where the ACMis not renoved in a
substantially intact state.

c. During all Cass Il and Il work which is not perforned using wet
nmet hods. Respirators need not be worn during renoval of ACM from
sl oped roofs when a negative exposure assessnment has been made and
ACMis removed in an intact state
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d. During all Cass Il and Il asbestos jobs where the Contractor
does not produce a negative exposure assessnent.

e. During all Cass Ill jobs where TSI or surfacing ACMis being
di st ur bed.

f. During all Cass IV work performed within regul ated areas where
enpl oyees performng other work are required to wear respirators.

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

h. I n energencies
1.12.3 Class | Wrk

The Contractor shall provide: (1) a tight-fitting, powered air purifying
respirator equipped with high efficiency filters, or (2) a full-facepiece
supplied air respirator operated in the pressure denmand node, equi pped with
HEPA egress cartridges, or (3) an auxiliary positive pressure

sel f-cont ai ned breat hi ng apparatus, for all enployees within the regul ated
area where Class | work is being perforned; provided that a negative
exposure assessnent has not been produced, and that the exposure level will
not exceed 1 f/cc as an 8-hour tinme weighted average. A full-facepiece
supplied air respirator, operated in the pressure demand node, equi pped
with an auxiliary positive pressure self-contained breathing apparatus
shal | be provided under such conditions, if the exposure assessnent

i ndi cates exposure |levels above 1 f/cc as an 8-hour tine weighted average.

1.12. 4 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 perfornms Class Il and Il asbestos jobs where the Contractor does
not produce a negative exposure assessnent; and Class Il jobs where TSI or
surfacing ACMis being disturbed.

1.12.5 Sani tation

Enpl oyees who wear respirators shall be permitted to | eave work areas to
wash their faces and respirator facepi eces whenever necessary to prevent
skin irritation associated with respirator use.

1.13 HAZARD COMMUNI CATI ON PROGRAM
A hazard conmuni cation program shall be established and inplenented 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 Officer and 1 copy
shall be included in the Contractor’s Hazard Conmuni cati on Program

1.14 LI CENSES, PERM TS AND NOTI FI CATI ONS

1.14.1 General Legal Requirenents
Necessary |licenses, pernmts and notifications shall be obtained in

conjunction with the project’s asbestos abatenent, transportati on and
di sposal actions and timely notification furnished of such actions as

SECTI ON 13280 Page 24



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

required by federal, state, regional, and |l ocal authorities. The
Contractor shall notify the state’s environnental protection agency
responsi bl e for asbestos air emissions and the Contracting Oficer in
witing, at |east 10 days prior to the conmencenent of work, in accordance
with 40 CFR 61, Subpart M and state and local requirements to include the
mandatory "Notification of Denolition and Renovation Record" form and ot her
required notification docunents. Notification shall be by Certified Mil
Return Recei pt Requested. The Contractor shall furnish copies of the
receipts to the Contracting Oficer, in witing, prior to the comencenent
of work. Local fire departnment shall be notified 3 days before
fire-proofing material is removed froma building and the notice shal
specify whether or not the material contains asbestos. A copy of the
rental conpany’s witten acknow edgnment and agreenent shall be provided as
requi red by paragraph RENTAL EQUI PMENT. For licenses, permts, and
notifications that the Contractor is responsible for obtaining, the
Contractor shall pay any associated fees or other costs incurred.

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. Proceedings are comenced which could lead to revocation of
related permits or licenses; permits, licenses or other CGovernnent
aut horizations relating to this contract are revoked,

c. VLitigation is comrenced which would affect this contract;

d. The Contractor or any of the subcontractors becone aware that
their equipnment or facilities are not in conpliance or may fail to
comply 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 nade
available to the Contracting O ficer and authorized visitors for entry to
the regulated area. Contracting Oficer and authorized visitors shall be
provided with training equivalent to that provided to Contractor enpl oyees
in the selection, fitting, and use of the required personal protective
equi pnent and the site safety and health requirenents. 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 | H and Desi gnated 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
Per sonnel exposed to airborne concentrations of ashestos that exceed the

PELs, or for all OSHA O asses of work for which a required negative
exposure assessnent is not produced, shall be provided with whol e body
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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 enpl oyees at | east once per work shift for rips or tears that nmay occur
during performance of work. Wen rips or tears are detected while an

enpl oyee is working, rips and tears shall be i medi ately nended, or the
work suit shall be imediately replaced. D sposable whole body protection
shal | be di sposed of as ashestos contani nated waste upon exiting fromthe
regul ated area. Reusable whole body protection worn shall be either

di sposed of as asbestos contam nated waste upon exiting fromthe regul ated
area or be properly laundered in accordance with 29 CFR 1926, Section
.1101. Whol e body protection used for asbestos abatenent shall not be
renoved fromthe worksite by a worker to be cleaned. Recomendati ons nade
by the Contractor’s Designated |IH to downgrade whol e body protection shal
be submitted in witing to the Contracting Officer. The Contractor’s

Desi gnat ed Conpetent Person, in consultation with the Designated I H has
the authority to take i medi ate action to upgrade or downgrade whol e body
protection when there is an i nmedi ate danger to the health and safety of

t he wearer.

1.15. 2.1 Coveralls

Reusabl e coveralls with a zipper front shall be provided. Sleeves shal
be secured at the wists, and foot coverings secured at the ankles. See
DETAI L SHEET 13.

1.15.2.2 Under wear

Di sposabl e underwear shall be provided. |If reusable underwear are used,
they shall be di sposed of as asbestos contam nated waste or |aundered in
accordance with 29 CFR 1926, Section .1101. Asbestos abatenment workers
shal | not renobve contam nated reusabl e underwear worn during abatenent of
ACM fromthe site to be | aundered.

1.15.2.3 Wor k C ot hi ng

An additional coverall shall be provided when the abatenent and contro
met hod enpl oyed does not provide for the exit fromthe regul ated area
directly into an attached decontanination unit. Coth work clothes for
wear under the protective coverall, and foot coverings, shall be provided
when work is being conducted in | ow tenperature conditions. C oth work
clothes shall be either disposed of as asbestos contam nated waste or
properly laundered in accordance with 29 CFR 1926, Section .1101

1.15.2.4 d oves

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

1.15.2.5 Foot Coveri ngs

C oth 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 npoist or
wet areas. Reusable footwear renpved fromthe regul ated area shall be

t hor oughl y decont ani 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.
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1.15.2.6 Head Coveri ng

Hood type reusabl e head covering shall be provided. |In addition
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

1.15.2.7 Protective Eye \War
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 decontanination area for the
decont ani nati on of enpl oyees, naterial and equi pnent. The Contractor shal
ensure that enployees enter and exit the regulated area through the
decontami 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-Stage Decontani nation Area

Utilization of prefabricated units shall have prior approval of the
Contracting Oficer. The decontam nation unit shall have an equi prent 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). Equipnent and surfaces of containers filled with ACM
shal | be cleaned prior to renoving themfromthe equi pnrent room or area
Surfaces of the equiprment roomshall be wet wiped 2 tinmes after each shift.

Materials used for wet wi ping shall be disposed of as asbestos
contami nated waste. Two separate |ockers shall be provided for each
asbestos worker, one in the equi pnrent room and one in the clean room
Contractor shall provide a mninum 160 L electric water heater with
m ni mumrecovery rate of 80 L per hour and a tenperature controller for
each showerhead. The Contractor shall provide a mininmumof 2 showers.

I nst ant aneous type in-line water heater may be incorporated at each shower
head in lieu of hot water heater, upon approval by the Contracting Oficer

Fl ow and tenperature controls shall be l|located within the shower and shal
be adjustable by the user. The wastewater punp shall be sized for 1.25
tinmes the showerhead flowrate at a pressure head sufficient to satisfy the
filter head | oss and discharge line |losses. The punp shall supply a
mnimm11.6 L/s flowwth 10.7 mof pressure head. Used shower water
shall be collected and filtered to renove asbhestos contanination. Filters
and residue shall be disposed of as asbestos contami nated material, per
DETAI L SHEETS 9 and 14. Filtered water shall be discharged to the sanitary
system \Wastewater filters shall be installed in series with the first
stage pore size of 20 microns and the second stage pore size of 5 m crons.
The floor of the decontam nation unit’s clean roomshall be kept dry and
clean at all times. Water fromthe shower shall not be allowed to wet the
floor in the clean room Surfaces of the clean room and shower shall be
wet-wiped 2 tinmes after each shift change with a disinfectant solution
Pr oper housekeepi ng and hygi ene requirenents shall be maintained. Soap and
towel s shall be provided for showering, washing and drying. Any cloth
towel s provided shall be disposed of as ACM waste or shall be laundered in
accordance with 29 CFR 1926, Section .1101.
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1.16.3 Si ngl e Stage Decontam nation Area

A decontani nation area (equi pnent roonf area) shall be provided for O ass
work involving less than 7.5 m or 0.9 square neters of TSI or surfacing
ACM and for Cass Il and Class Il asbestos work operations where
exposures exceed the PELs or where there is no negative exposure assessnent
produced before the operation. The equi pnent roomor area shall be
adj acent to the regulated area for the decontani nation of enpl oyees,
material, and their equipnent which is contaninated with asbestos. The
equi prent room or area shall consist of an area covered by an inperneabl e
drop cloth on the floor or horizontal working surface. The area nust be of
sufficient size to accommpdat e cl eani ng of equi pnent and renobvi ng persona
protective equi pnent w t hout spreadi ng contanination beyond the area.
Surfaces of the equiprment roomshall be wet wiped 2 tinmes after each shift.
Materials used for wet wi ping shall be disposed of as asbestos
cont ami nat ed waste.

1.16.4 Decont ami nation Requirenents for Cass |V Wrk

The Contractor shall ensure that enpl oyees performng Class 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
area, or the Contractor shall provide alternate decontam nation area
facilities for enployees cleaning up debris and material which is TSI or
surfaci ng ACM

1.16.5 Decont am nation Area Entry Procedures

The Contractor shall ensure that enployees 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 equiprment roomto enter the regul ated area.
1.16.6 Decont am nation Area Exit Procedures
The Contractor shall ensure that the followi ng procedures are foll owed:

a. Before leaving the regulated 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. Enployees shall renove their protective clothing in the equi pnment
room and deposit the clothing in | abel ed i nperneabl e bags or
containers (see Detail Sheets 9 and 14) for disposal and/or
| aunderi ng.

c. Enployees shall not renove their respirators in the equi pnent room

d. Enpl oyees 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 perforned outdoors, the Contractor shal
ensure that enpl oyees engaged in Class | asbestos jobs: a) Renove
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asbestos contam nation fromtheir work suits in the equi pnent room
or decontam nation area using a HEPA vacuum before proceeding to a
shower that is not adjacent to the work area; or b) Renove their
contam nated work suits in the equi pment room without cleaning
wor ksuits, and proceed to a shower that is not adjacent to the
wor k ar ea.

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

1.16.7 Lunch Areas

The Contractor shall provide lunch areas in which the airborne
concentrations of asbestos are below 0.01 f/cc.

1.16.8 Snoki ng

Snoking, if allowed by the Contractor, shall only be permtted in
desi gnated areas approved by the Contracting O ficer

1.17 REGULATED AREAS

All Cdass |, Il, and Il asbestos work shall be conducted within regul ated
areas. The regulated area shall be denmarcated to mininize the nunber of
persons within the area and to protect persons outside the area from
exposure to airborne asbestos. \Where critical barriers or negative
pressure enclosures are used, they shall demarcate the regul ated area.
Access to regul ated areas shall be limted 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
met prior to allow ng entrance.

1.18 WARNI NG SI GNS AND TAPE

Warning signs and tape printed bilingually in English and in

pi ct ographs and graphics shall be provided at the regul ated boundaries and
entrances to regul ated areas. The Contractor shall ensure that all
personnel working in areas contiguous to regul ated areas conprehend the
warni ng signs. Signs shall be located to allow personnel to read the signs
and take the necessary protective steps required before entering the area.
War ni ng signs, as shown and described in DETAIL SHEET 11, shall be in
vertical format conformng to 29 CFR 1910 and 29 CFR 1926, Section .1101, a
m ni mum of 500 by 350 mm, and displaying the following |legend in the | ower
panel

DANGER
ASBESTOS
CANCER AND LUNG DI SEASE HAZARD
AUTHORI ZED PERSONNEL ONLY

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 descri bed on
DETAI L SHEET 11. Decontamination unit signage shall be as shown and
descri bed on DETAI L SHEET 15.

1.19 WARNI NG LABELS

Warning | abels shall be affixed to all asbestos disposal containers used to
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contain asbestos naterials, scrap, waste debris, and other products
contam nated with asbestos. Containers with preprinted warning | abels
conforming to requirements are acceptable. Warning |labels 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 local exhaust system equi pment shall conformto
ANSI Z79.2 and UL 586. Filter shall be UL | abel ed.

1.21 TOOLS

Vacuuns shall be | eak proof to the filter, equipped with HEPA filters, of
sufficient capacity and necessary capture velocity at the nozzle or nozzle
attachnent to efficiently collect, transport and retain the ACM waste
material. Power tools shall not be used to renmove ACM unless the tool is
equi pped with effective, integral HEPA filtered exhaust ventilation capture
and col l ection system or has otherw se been approved for use by the
Contracting Oficer. Residual asbestos shall be removed fromreusable
tools prior to storage and reuse. Reusable tools shall be thoroughly
decontani nated prior to being removed fromregul ated areas.

1.22 RENTAL EQUI PMENT

If rental equiprment is to be used, witten notification shall be provided
to the rental agency, concerning the intended use of the equipnent, the
possibility of asbestos contami nation of the equi pnment and the steps that
will be taken to decontam nate such equipnent. A witten acceptance of the
terms 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 equiprment to be
used to collect sanples. The equi prment shall include, but shall not be
limted to:

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

b. Lowvolune, battery powered, body-attachable, portable persona
punps that can be calibrated to a constant airflow up to
approximately 3.5 liters per minute when equi pped with a sanpling
train of tubing and filter cassette, and a self-contained
rechar geabl e power pack capabl e of sustaining the calibrated fl ow
rate for a minimumof 10 hours. The punps shall al so be equi pped
with an automatic flow control unit which shall maintain a
constant flow, even as filter resistance increases due to
accunul ation of fiber and debris on the filter surface.
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c. Single use standard 25 nm di aneter cassette, open face, 0.8 mcron
pore size, mxed cellulose ester nenbrane filters and cassettes
with 50 mmel ectrically conductive extension cow, and shrink
bands, to be used with [ow flow punps in accordance with 29 CFR
1926, Section .1101 for personal air sanpling.

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

e. Appropriate plastic tubing to connect the air sanmpling 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 primary standard.

1.24 EXPENDABLE SUPPLI ES

1.24.1 A ovebag
d ovebags shall be provided as described in 29 CFR 1926, Section .1101 and
SET- UP DETAIL SHEET 10. The gl ovebag assenbly shall be 0.15 mm thick
plastic, prefabricated and seam ess at the bottom with preprinted OSHA
war ni ng | abel

1.24.2 Duct Tape

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

1.24.3 Di sposal Contai ners
Leak-tight (defined as solids, liquids, or dust that cannot escape or spil
out) disposal containers shall be provided for ACMwastes as required by 29
CFR 1926 Section .1101 and DETAIL SHEETS 9A, 9B, 9C and 14.

1.24. 4 Di sposal Bags

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

1.24.5 Fi ber board Drumns
Fi berboard druns shall be in conpliance with applicable regul ations.

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

1.24. 7 Sheet Pl astic
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Sheet plastic shall be polyethylene of 0.15 mm m ni nrum thi ckness and shal
be provided in the |l argest sheet size necessary to mnimze seans, as

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

1.24.7.1 Fl amre Resi st ant

Wiere a potential for fire exists, flame-resistant sheets shall be
provided. Filmshall be frosted or black and shall conformto the
requi renents of NFPA 701.

1.24.7.2 Rei nf or ced

Rei nforced sheets shall be provided where high skin strength is required,
such as where it constitutes the only barrier between the regulated 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
polyethylene film Filmshall neet flane resistant standards of NFPA 701

1.24.8 Amended Wat er
Anended water shall neet the requirenents of ASTM D 1331
1.24.9 Masti c Renovi ng Sol vent

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

1.24.10 Leak-ti ght Wappi ng

Two layers of 0.15 nm mininumthick polyethyl ene sheet stock shall be used
for the contai nment of renoved asbestos-containing conponents or materials
such as reactor vessels, large tanks, boilers, insulated pipe segnments and
other materials too large to be placed in disposal bags as described in
DETAI L SHEET 9B. Upon pl acenent of the ACM conponent or material, each

| ayer shall be individually |eak-tight sealed with duct tape.

1.24.11 Viewi ng |nspection W ndow

Where feasible, a mninumof 1 clear, 3 nm thick, acrylic sheet, 450 by
610 nm, shall be installed as a view ng inspection wi ndow at eye | evel on
a wall in each containnent enclosure. The w ndows shall be seal ed

| eak-tight with industrial grade duct tape.

1.24.12 Wetting Agents

Renmoval encapsul ant (a penetrating encapsul ant) shall be provided when
conducting renoval abatenent activities that require a |longer renoval tine
or are subject to rapid evaporation of anended water. The renoval
encapsul ant shall be capable of wetting the ACM and retarding fiber rel ease
during di sturbance of the ACM greater than or equal to that provided by
anended water. Performance requirenents for penetrating encapsul ants are
specified in paragraph ENCAPSULANTS.

1.25 M SCELLANEQUS | TEMS

A sufficient quantity of other items, such as, but not linmted to:
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scrapers, brushes,
squeegees, dust pan

broons, staple guns, tarpaulins, shovels, rubber
s, other tools, scaffolding, staging, enclosed chutes,

wooden | adders, |unber necessary for the construction of containments, UL

approved tenporary
circuit interrupter

el ectrical equiprment, material and cords, ground fault
s, water hoses of sufficient length, fire extinguishers,

first aid kits, portable toilets, |ogbooks, log forns, markers with
indelible ink, spray paint in bright color to mark areas, project boundary

fencing, etc., sha

PART 2 PRCODUCTS

2.

1 ENCAPSULANTS
Encapsul ants shal

hazar dous subst ance
requirenents:

Requi r enent

Fl ame Spread - 25,

| be provided.

conformto USEPA requirenents, shall contain no toxic or
s and no solvent and shall neet the follow ng
ALL ENCAPSULANTS
Test Standard

ASTM E 84

Snoke Emi ssion - 50

Conbustion Toxicity Univ. of Pittsburgh Protoco
Zero Mortality

Li fe Expectancy, 20 yrs ASTM C 732
Accel erat ed Agi ng Test

Permeability, Mn. 23 ng per ASTM E 96

Pa- sec-square m
Addi ti

Requi r enent

onal Requirenments for Bridging Encapsul ant

Test Standard

Cohesi on/ Adhesi on Test, ASTM E 736
730 NN'm
Fire Resistance, Negligible ASTM E 119

affect on fire resistance

rati ng over 3 hou

r test (Classified

by UL for use over fibrous and
cenmentitious 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 tional Requirements for Penetrating Encapsul ant

Requi r enent

Test Standard

Cohesi on/ Adhesi on Test, ASTM E 736
730 NNm
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)

| npact Resi stance,
4.7 Nm (Gardner

M n. ASTM D 2794
| mpact Test)
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ALL ENCAPSULANTS

Requi r enent Test Standard
Flexibility, no rupture or ASTM D 522
cracki ng (Mandrel Bend Test)

Addi tional 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 nenber)
Bond Strength, 1.5 kN'm ASTM E 736
(Tests conpatibility with
cenmentitious and fibrous
fireproofing)

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS

Asbest os abatenent work tasks shall be perforned as shown on the detailed
pl ans and drawi ngs, as sunmmari zed in paragraph DESCRI PTI ON OF WORK and
including Table 1 and the Contractor’s Accident Prevention Plan, Asbestos
Hazard Abatenent 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) in all operations regardless of the |evels of
exposure. Personnel shall wear and utilize protective clothing and

equi pmrent as specified. The Contractor shall not pernmit eating, snoking,
dri nki ng, chewi ng or applying cosnmetics in the regulated area. Al 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 abatenent activities,
shal | not be exposed at any tine to airborne concentrations of asbestos
unl ess all the administrative and personal 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 tenporary electrical service with ground fault circuit interrupters
shal | be provided as needed. Tenporary electrical service shall be

di sconnect ed when necessary for wet renoval. The Contractor shall stop
abatement work in the regulated area i nmedi ately when the airborne total

fi ber concentration: (1) equals or exceeds 0.01 f/cc, or the pre-abatenent
concentration, whichever is greater, outside the regulated area; or (2)
equal s or exceeds 1.0 f/cc inside the regulated area. The Contractor shal
correct the condition to the satisfaction of the Contracting Oficer

i ncluding visual inspection and air sanpling. Wrk shall resune only upon
notification by the Contracting Oficer. Corrective actions shall be
docunent ed.

3.2 PROTECTI ON OF ADJACENT WORK OR AREAS TO REMAI N
Asbest os abatenent shall be perfornmed w thout damage to or contani nation of
adj acent work or area. \Where such work or area is danaged or contamn nated

as verified by the Contracting O ficer using visual inspection or sanple
analysis, it shall be restored to its original condition or decontaninated
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by the Contractor at no expense to the Governnent, 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 may exist. Wen
these spills occur, work shall stop in all effected areas i mediately and
the spill shall be cleaned. Wen satisfactory visual inspection and air
sanpling analysis results are obtained and have been eval uated by the
Contractor’s Designated IH and the Contracting O ficer, work shall proceed.

3.3 BUI LDI NG VENTI LATI ON SYSTEM AND CRI Tl CAL BARRI ERS

Bui I di ng ventilating systems 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. Air-tight
critical barriers shall be installed on building ventil ating openi ngs

| ocated inside the regulated area that supply or return air fromthe

buil ding 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 abatenment . 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.

3.4 METHODS COF COWVPLI ANCE
3.4.1 Mandat ed Practices

The Contractor shall enploy proper handling procedures in accordance wth
29 CFR 1926 and 40 CFR 61, Subpart M and the specified requirenents. The
specific abatenent techniques and itens identified shall be detailed in the
Contractor’s Asbestos Hazard Abatenent Plan including, but not limted to,
details of construction materials, equipnent, and handling procedures. The
Contractor shall use the foll owi ng engi neering controls and work practices
in all operations, regardless of the |levels of exposure:

a. Vacuum cl eaners equi pped with HEPA filters to collect debris and
dust contai ni ng ACM

b. Wt nmethods or wetting agents to control enployee exposures during
asbestos handling, m xing, renoval, cutting, application, and
cl eanup; except where it can be denonstrated that the use of wet
net hods is unfeasible due to, for exanple, the creation of
el ectrical hazards, equi pment nal function, and in roofing.

c. Prompt clean-up and disposal in |eak-tight containers of wastes
and debris contami nated with asbestos.

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

e. Ceaning of equipnent and surfaces of containers filled with ACM
prior to renoving themfromthe equi pment room or area.

3.4.2 Control Methods

The Contractor shall use the followi ng control nethods to conply with the
PELs:

a. Local exhaust ventilation equipped with HEPA filter dust
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col |l ecti on systens;
b. Enclosure or isolation of processes producing asbestos dust;

c. Ventilation of the regulated area to nove contani nated air away
fromthe breathing zone of enpl oyees and toward a filtration or
col l 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 below the PELs, the Contractor shall use themto reduce
enpl oyee exposure to the | owest |evels attainable by these
control s and shall suppl enent them by the use of respiratory
protection that conplies with paragraph, RESPI RATORY PROTECTI ON
PROGRAM

3.4.3 Unaccept abl e Practices

The followi ng work practices and engi neering controls shall not be used for
work related to asbestos or for work which disturbs ACM regardl ess of
neasured | evel s of asbestos exposure or the results of initial exposure
assessnents:

a. High-speed abrasive disc saws that are not equi pped with point of
cut ventilator or enclosures with HEPA filtered exhaust air

b. Conpressed air used to renove asbestos, or nmaterials containing
asbestos, unless the conpressed air is used in conjunction with an
encl osed ventilation systemdesigned to capture the dust cloud
created by the conpressed air

c. Dry sweeping, shoveling, or other dry clean-up of dust and debris
cont ai ni ng ACM

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

3.4.4 Class | Work Procedures
In addition to requirenents of paragraphs Mandated Practices and Contro
Met hods, the followi ng engineering controls and work practices shall be
used:

a. A Conmpetent Person shall supervise the installation and operation
of the control system

b. For jobs involving the renoval of nore than 7.5 m or 0.9 square
neters of TSI or surfacing material, the Contractor shall place
critical barriers over all openings to the regul ated area.

c. HVAC systens shall be isolated in the regulated area by sealing
with a double |ayer of plastic or air-tight rigid covers.

d. Inperneable dropcloths (0.15 mm or greater thickness) shall be
pl aced on surfaces beneath all renoval activity.

e. Were a negative exposure assessment has not been provided or
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wher e exposure nmonitoring shows the PEL was exceeded, the

regul ated area shall be ventilated to nove contami nated air away
fromthe enpl oyee’s breathing zone toward a HEPA unit or

col | ecti on device.

3.4.5 Specific Control Methods for Class | Wrk

In addition to requirenents of paragraph Cass | Wrk Procedures, C ass
asbestos work shall be perfornmed using the control nethods identified in
t he subpar agraphs bel ow.

3.4.5.1 Negative Pressure Enclosure (NPE) System

The NPE system shall be as shown in SETUP DETAIL SHEET 2, 3, or 4. The
system shall provide at |least 4 air changes per hour inside the

contai nment. The | ocal exhaust unit equi prment shall be operated 24 hours
per day until the containnment is renoved, and shall be |eak-proof to the
filter and equi pped with HEPA filters. Air novenent shall be directed away
fromthe enpl oyees and toward a HEPA filtration device. The NPE shall be
snoke tested for | eaks at the beginning of each shift. Local exhaust

equi prent shall be sufficient to maintain a mininumpressure differential
of minus 0.5 mm of water columm relative to adjacent, unseal ed areas.
Pressure differential shall be nonitored continuously, 24 hours per day,
with an automatic manonetric recording instrunment. Pressure differential
recordi ngs shall be provided daily on the sane day coll ected. Readi ngs
shal |l be reviewed by the Contractor’s Designated Conpetent Person and IH
prior to subnmittal. The Contracting Oficer shall be notified i mediately
if the pressure differential falls below the prescribed nmininmum The

buil ding ventilation systemshall not be used as the |ocal exhaust system
for the regul ated area. The |ocal exhaust system shall termninate outdoors
unl ess an alternate arrangenent is allowed by the Contract Oficer. Al
filters used shall be new at the beginning of the project and shall be
peri odi cally changed as necessary and di sposed of as ACM wast e.

3.4.5.2 M ni - Encl osur es

Si ngl e bul khead contai nment, or Doubl e bul khead contai nnent as shown in
SETUP DETAIL SHEET 5 and 6 to accommpdate no nore than 2 persons, may be
used if the disturbance or renoval can be conpletely contained by the
enclosure with the follow ng specifications and work practices. The

m ni -encl osure shall be inspected for | eaks and snoke tested before each
use. Air novenent shall be directed away fromthe enpl oyee’ s breathing
zone within the mni-enclosure.

3.4.6 Class |l Wrk
In addition to the requirenents of paragraphs Mandated Practices and
Control Methods, the follow ng engineering controls and work practices
shal | be used:

a. A Conpetent Person shall supervise the work

b. For indoor work, critical barriers shall be placed over al
openings to the regul ated area.

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

3.4.7 Specific Control Methods for Class Il Wrk
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In addition to requirenents of paragraph Cass Il Wrk, Cass Il work shal
be performed using the foll owi ng net hods:

3.4.7.1 Vinyl and Asphalt Flooring Materials

When renoving vinyl and asphalt flooring nmaterials which contain ACM, the
Contractor shall use the followi ng practices as shown in RESPONSE ACTI ON
DETAI L SHEET 58 . Resilient sheeting shall be renoved by adequately wet
nmet hods. Tiles shall be renoved intact (if possible); wetting is not

requi red when tiles are heated and renoved intact. Flooring or its backing
shal | not be sanded. Scraping of residual adhesive and/or backing shall be
perforned using wet nethods. Mechanical chipping is prohibited unless
perforned in a negative pressure enclosure. Dry sweeping is prohibited.
The Contractor shall use vacuunms equi pped with HEPA filter, disposable dust
bag, and netal floor tool (no brush) to clean floors.

3.4.8 Cl eaning After Asbestos Renpva

After conpletion of all asbestos renpbval work, surfaces from which ACM has
been renoved shall be wet w ped or sponged clean, or cleaned by sone

equi val ent nmethod to renmove all visible residue. Run-off water shall be
collected and filtered through a dual filtration system A first filter
shal |l be provided to renpove fibers 20 nmicroneters and |larger, and a fina
filter provided that renoves fibers 5 microneters and larger. After the
gross anounts of asbestos have been renpved from every surface, remaining
vi si bl e accumul 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 naterial has been renpbved, worknen shall use HEPA
vacuum cl eaners to vacuum every surface. Surfaces or |ocations which could
har bor accunul ati ons or residual asbestos dust shall be checked after
vacuumng to verify that no asbestos-containing material renains; and shal
be re-vacuunmed as necessary to renove the ACM

3.4.9 Class | Asbestos Wrk Response Action Detail Sheets

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

g. Water Storage Tank Insulation: See Sheet 93. Witten approval
shal |l be obtained fromthe Contracting O ficer before start of
work on tanks. The Contracting Oficer will ensure that tanks
have been val ved off or shut down and allowed a sufficient anpunt
of time to cool down. Insulation shall be sprayed with a m st of
amended water or renoval encapsul ant. Amrended water or renoval
encapsul ant shall be allowed to saturate naterial to substrate.
Bands or wires holding breeching or insulation to equi pnent shal
be cut. Cover jackets shall be slit at seans, and sections
renoved and hand-pl aced in a pol yet hyl ene di sposabl e bag. Exposed
surfaces shall be continuously sprayed with anended water to
m ni mze airborne dust. Insulation on tanks breeching shall not
be allowed to drop to the floor. Residue shall be rermoved from
tank surfaces. A water streamshall be used to disl odge
insulation in joints or irregular spaces that cannot be reached
with tools. Lagging on piping and insulation on fittings shall be
renoved. A penetrating encapsul ant shall be sprayed on al
exposed tank surfaces.

SECTI ON 13280 Page 38



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

3.4.10 Class |l Asbestos Wrk 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 perforned:

b. Interior Drywall Panels and joint conpound: See Sheet 48

j. Vinyl Asbestos Tile Adhered to Concrete Floor System by Asbestos
Free Adhesive: See Sheet 58

3.5 FI NAL CLEANI NG AND VI SUAL | NSPECTI ON

Upon conpl etion of abatenent, the regulated area shall be cl eaned 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 performed usi ng HEPA vacuum

and wet cleaning of all exposed surfaces and objects in the regul ated area.
Upon conpl etion of the cleaning, the Contractor shall conduct a visua
pre-inspection of the cleaned area in preparation for a final inspection
before final air clearance nonitoring and recl eani ng, as necessary. Upon

conpl etion of the final cleaning, the Contractor and the Contracting

O ficer shall conduct a final visual inspection of the cleaned regul ated

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

O eaning and Visual Inspection as specified on the SET-UP DETAI L SHEET 19.
If the Contracting Oficer rejects the clean regulated area as not neeting

final cleaning requirenents, the Contractor shall reclean as necessary and
have a follow on inspection conducted with the Contracting O ficer

Recl eani ng and follow up reinspection shall be at the Contractor’s expense.

3.6 L OCKDOWN

Prior to renoval of plastic barriers and after clean-up of gross
contami nation and final visual inspection, a post renoval (| ockdown)
encapsul ant shall be spray applied to ceiling, walls, floors, and other
surfaces in the regul ated area.

3.7 EXPOSURE ASSESSMENT AND Al R MONI TORI NG
3.7.1 General Requirenents For Exposure

Exposure assessnent, air nonitoring and anal ysis of airborne concentration
of asbestos fibers shall be perforned in accordance with 29 CFR 1926
Section .1101, the Contractor’s air nmonitoring plan, and as specifi ed.
Personal 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 Desi gnated
IH  Breathing zone sanples shall be taken for at |east 25 percent of the
workers in each shift, or a mninmmof 2, whichever is greater. Air
nonitoring results at the 95 percent confidence |evel shall be cal cul ated

as shown in Table 2 at the end of this section. Preabat enent and

abat ement environmental air nonitoring shall be perforned by the
Contractor’s Designated IH. Final clearance environnental air nonitoring,
shal | be perfornmed by the Contractor’s Designated IH. Environnental and

final clearance air nonitoring shall be performed using NI OSH Pub No. 84-100
Met hod 7400 (PCM with optional confirmation of results by N OSH Pub No.

84-100 Method 7402 (TEM or the EPA TEM Met hod specified in 40 CFR 763.

For environnental and final clearance, air nonitoring shall be conducted at
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a sufficient velocity and duration to establish the limt of detection of
the met hod used at 0.005 f/cc. Confirmation of asbestos fiber
concentrations (asbestos f/cc) fromenvironnental and final clearance
sanpl es coll ected 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
Met hod 7402. Wen such confirmation is conducted, it shall be fromthe
sane sanple filter used for the NIOSH Pub No. 84-100 Method 7400 PCM

anal ysis. For all Contractor required environnental or final clearance air
nonitoring, confirmati on of asbestos fiber concentrations, using N OSH Pub
No. 84-100 Met hod 7402, shall be at the Contractor’s expense. Mbnitoring
may be duplicated by the Governnent at the discretion of the Contracting
Oficer. Results of breathing zone sanples shall be posted at the job site
and nade available to the Contracting Oficer. The Contractor shal

mai ntain a fiber concentration inside a regulated area | ess than or equa
to 0.1 f/cc expressed as an 8 hour, time-weighted average (TWA) during the
conduct of the asbestos abatement. |f fiber concentration rises above 0.1
f/cc, work procedures shall be investigated with the Contracting Officer to
determ ne the cause. At the discretion of the Contracting O ficer, 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

ai rborne fiber concentration in excess of 1.0 f/cc, as averaged over a
sanpling period of 30 mnutes. Should either an environnental
concentration of 1.0 f/cc expressed as an 8-hour TWA or a persona
excursion concentration of 1.0 f/cc expressed as a 30-nm nute sanpl e occur
inside a regulated work area, the Contractor shall stop work i mmedi ately,
notify the Contracting O ficer, and inplenent additional engineering
controls and work practice controls to reduce airborne fiber |evels bel ow
prescribed limts in the work area. Wrk shall not restart unti

aut hori zed by the Contracting O ficer

3.7.2 Initial Exposure Assessnent

The Contractor’s Designated |IH shall conduct an exposure assessnent

i medi ately before or at the initiation of an asbestos abatenent operation
to ascertain expected exposures during that operation. The assessnent

shal | be conpleted in time to conply with the requirenents which are
triggered by exposure data or the lack of a negative exposure assessnent,
and to provide information necessary to assure that all control systens

pl anned are appropriate for that operation. The assessnent shall take into
consi deration both the nmonitoring results and all observations, infornmation
or cal culations which indicate enpl oyee exposure to asbestos, including any
previous nmonitoring conducted in the workplace, or of the operations of the
Contractor which indicate the | evels of airborne asbestos likely to be
encountered on the job. For Cass | ashestos work, until the enployer
conduct s exposure nonitoring and docunents that enployees on that job wll
not be exposed in excess of PELs, or otherw se nakes a negative exposure
assessnent, the Contractor shall presune that enpl oyees are exposed in
excess of the PEL-TWA and PEL-Excursion Limt.

3.7.3 Negati ve Exposure Assessnent

The Contractor shall provide a negative exposure assessnent for the
specific asbestos job which will be performed. The negative exposure
assessnent shall be provided within ten days of the initiation of the
project and conformto the following criteria:

a. Objective Data: njective data denonstrating that the product or

mat eri al containing ashestos minerals or the activity involving
such product or material cannot rel ease airborne fibers in
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3.

concentrations exceeding the PEL- TWA and PEL- Excursion Limt under
those work conditions having the greatest potential for releasing
asbest os.

b. Prior Asbestos Jobs: \Where the Contractor has nonitored prior
asbestos jobs for the PEL and the PEL-Excursion Limt within 12
nonths of the current job, the nonitoring and anal ysis were
performed in conpliance with asbestos standard in effect; the data
wer e obtai ned during work operations conducted under workpl ace
conditions closely resenbling the processes, type of naterial
control nethods, work practices, and environnmental conditions used
and prevailing in the Contractor’s current operations; the
operations were conducted by enpl oyees whose training and
experience are no nore extensive than that of enpl oyees perform ng
the current job; and these data show that under the conditions

prevailing and which will prevail in the current workpl ace, there
is a high degree of certainty that the nonitoring covered exposure
from enpl oyee exposures will not exceed the PEL-TWA and

PEL- Excursion Limt.

c. Initial Exposure Mnitoring: The results of initial exposure
noni toring of the current job, nade from breathing zone air
sanpl es that are representative of the 8-hour PEL-TWA and
30-m nute short-term exposures of each enployee. The nonitoring
covered exposure from operations which are nost |ikely during the
performance of the entire asbestos job to result in exposures over
t he PELs.

7.4 Preabat enent Environnental Air Mnitoring

Pr eabat enent environmental air nonitoring shall be established 1 day prior
to the masking and sealing operations for each regul ated area to determ ne
background concentrati ons before abatenment work begins. As a mini mum
preabatement air sanples shall be collected using NIOSH Pub No. 84-100

Met hod 7400, PCM at these locations: outside the building. One sanple
shal |l be collected for every 185 square neters of floor space. At least 2
sanpl es shall be collected outside the building: at the exhaust of the
HEPA unit; and downw nd fromthe abatenent site. The PCM sanpl es shall be
analyzed within 24 hours; and if any result in fiber concentration greater
than 0.01 f/cc, asbestos fiber concentration shall be confirmed using N OSH
Pub No. 84-100 Method 7402 (TEM .

.7.5 Environnental Air Mnitoring During Abatenent

Until an exposure assessnment 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 assessnent shall denobnstrate that the
product or naterial 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
havi ng the greatest potential for releasing asbestos. The nonitoring 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;
outside entrances to a regul ated area; close to gl ovebag operati ons;
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
outside regul ated area shows airborne fiber |evels have exceeded background
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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. Wirk shall not restart until authorized by the Contracting
O ficer.

3.7.6 Final Clearance Air Monitoring

Prior to conducting final clearance air nonitoring, the Contractor and the
Contracting Oficer shall conduct a final visual inspection of the

regul ated area where asbestos abatenent has been conpleted. The fina

vi sual inspection shall be as specified in SET-UP DETAIL SHEET 19. Fina
clearance air nonitoring shall not begin until acceptance of the
Contractor’s final cleaning by the Contracting Officer. The Contractor’s
Designated I H shall conduct final clearance air nonitoring using aggressive
air sanpling techniques as defined in EPA 560/5-85-024 or as otherw se
required by federal or state requirements. The sanpling and anal ytica

net hod used will be NI OSH Pub No. 84-100Met hod 7400 (PCM and Table 3 with
confirmation of results by NIOCSH Pub No. 84-100 Method 7402 (TEM.

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

For PCM sanpling and anal ysis using NI OSH Pub No. 84-100 Met hod 7400, the
fi ber concentration inside the abated regul ated area, for each airborne
sanple, shall be less than 0.01 f/cc. The abatenent inside the regul ated
area i s considered conplete when every PCM final clearance sanple is bel ow
the clearance Iimt. |If any sanple result is greater than 0.01 total f/cc,
the asbestos fiber concentration (asbestos f/cc) shall be confirmed from
that sanme filter using NIOSH Pub No. 84-100 Method 7402 (TEM at
Contractor’s expense. |If any confirmation sanple result is greater than
0. 01 asbestos f/cc, abatenent is inconplete and cl eaning shall be repeated.
Upon conpl etion of any required recleaning, resanpling with results to
neet the above clearance criteria shall be done.

3.7.6.2 Fi nal C earance Requirenents, EPA TEM Met hod

For EPA TEM sanpling and anal ysis, using the EPA Method specified in 40 CFR
763, abatenent inside the regulated area is considered conplete when the
arithnmetic mean ashestos concentration of the 5 inside sanples is |ess than
or equal to 70 structures per square mllinmeter (70 S/nm. Wen the
arithmetic nmean is greater than 70 S/mm the 3 blank sanples shall be

anal yzed. |If the 3 blank sanples are greater than 70 S/nm resanpling
shal|l be done. |If less than 70 S/mm the 5 outside sanples shall be

anal yzed and a Z-test analysis performed. Wen the Z-test results are |ess
than 1.65, the decontam nation shall be considered conplete. |If the Z-test
results are nore than 1.65, the abatement is inconplete and cleaning shal
be repeated. Upon conpletion of any required recleaning, resanpling with
results to neet the above clearance criteria shall be done.

3.7.6.3 Air Cearance Failure
If clearance sanpling results fail to nmeet the final clearance
requi renents, the Contractor shall pay all costs associated with the
requi red recleaning, resanpling, and analysis, until final clearance
requirenents are net.

3.7.7 Air-Mnitoring Results and Docunentation

Air sanple fiber counting shall be conpleted and results provided within 24
hours (breathing zone sanples), and 14 hours (environmental/clearance
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3.

3.

noni toring) after conpletion of a sanpling period. The Contracting Oficer
shall be notified i mediately of any airborne | evels of asbestos fibers in
excess of established requirements. Witten sanpling results shall be
provided within 5 working days of the date of collection. The witten
results shall be signed by testing laboratory analyst, testing |aboratory
principal and the Contractor’s Designated IH. The air sanpling results
shal | be docunented on a Contractor’s daily air nonitoring log. The daily
air nonitoring log shall contain the following infornmation for each sanpl e:

a. Sanpling and anal ytical method used;
b. Date sanple collected;
c. Sanpl e nunber;

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

e. Location/activity/name where sanpl e coll ect ed;

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

g. Calibration date, tine, nethod, |ocation, nane of calibrator
si gnat ur e;

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

j. Sanple results (f/cc and S/nmm 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

8 CLEARANCE CERTI FI CATI ON

When ashestos abatenent is conplete, ACMwaste is renoved fromthe

regul ated areas, and final clean-up is conpleted, the Contracting O ficer
will certify the areas as safe before all owing the warning signs and
boundary warning tape to be renmoved. After final clean-up and acceptabl e
ai rborne concentrations are attai ned, but before the HEPA unit is turned
of f and the contai nment renoved, the Contractor shall renove all
pre-filters on the building H/AC system and provide new pre-filters. The
Contractor shall dispose of such filters as asbestos contam nated
materials. HVAC, nechanical, and electrical systens shall be
re-established in proper working order. The Contractor and the Contracting
Oficer shall visually inspect all surfaces within the containnent for
residual material or accunulated debris. The Contractor shall reclean all
areas showi ng dust or residual materials. The Contracting O ficer wll
certify in witing that the area is safe before unrestricted entry is
permtted. The Government will have the option to performnonitoring to
certify the areas are safe before entry is pernitted.

9 CLEANUP AND DI SPCSAL
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3.9.1 Title to ACM Material s

ACM material resulting from abatenment work, except as specified otherw se,
shal | become the property of the Contractor and shall be disposed of as
specified and in accordance with applicable federal, state and | oca
regul ati ons.

3.9.2 Col l ection and Di sposal of Asbestos

Al ACM waste including contanm nated wastewater filters, scrap, debris,
bags, containers, equipnent, and asbestos contani nated clothing, shall be
collected and placed in | eak-tight containers such as doubl e plastic bags
(see DETAIL SHEET 9A); seal ed doubl e wapped pol yet hyl ene sheet (see DETAIL
9B); sealed fiberboard boxes (see DETAIL SHEET 9C); or other approved
containers. Wste within the containers shall be wetted in case the

contai ner is breeched. Asbestos-containing waste shall be di sposed of at
an EPA, state and | ocal approved asbestos landfill . For tenporary
storage, sealed inperneable containers shall be stored in an ashestos waste
| oad-out unit or in a storage/transportation conveyance (i.e., dunpster
roll-off waste boxes, etc.) in a manner acceptable to and in an area
assigned by the Contracting Oficer. Procedure for hauling and di sposa
shall conply with 40 CFR 61, Subpart M state, regional, and | oca

st andar ds.

3.9.3 Scal e Wi ght Measur enent

Scal es used for measurement 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 scales of the beamtype; scales shall be equipped wth
the type registering beam and 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 Florida. Scales 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 ACM
shal | be wei ghed enpty daily at such tine as directed and each vehicle
shal|l bear a plainly legible identification nmark

3.9.4 Wigh Bill and Delivery Tickets

Copi es of weigh bills and delivery tickets shall be subnitted to the
Contracting Oficer during the progress of the work. The Contractor shal
furnish the Contracting Oficer scale tickets for each | oad of ACM wei ghed
and certified. These tickets shall include tare weight; identification
mark for each vehicle weighed; and date, tine and | ocation of |oading and
unl oadi ng. Tickets shall be furnished at the point and tine individua
trucks arrive at the worksite. A master log of all vehicle |oading shal
be furnished for each day of |oading operations. Before the fina
statenent is allowed, the Contractor shall file with the Contracting
Oficer certified weigh bills and/or certified tickets and mani fests of al
ACM actual Iy disposed by the Contractor for this contract.

3.9.5 Asbest os Waste Shi pnent Record

The Contractor shall conplete and provide the Contracting Oficer fina
conpl eted copi es of the Waste Shipnent Record for all shipnents of waste
material as specified in 40 CFR 61, Subpart Mand other required state
wast e mani fest shipment records, within 3 days of delivery to the landfill.
Each Waste Shipnent Record shall be signed and dated by the Contractor |,
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the waste transporter and disposal facility operator
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TABLE 1
I NDI VI DUAL WORK TASK DATA ELEMENTS

Sheet 1 of 3

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

1.
2.
3

tile.

o0k

CLO®N

WORK TASK DESI GNATI ON NUMBER 955-1
LOCATI ON OF WORK TASK  BLDG 955 as indicated on drawngs, sheet D-1.
BRI EF DESCRI PTI ON OF MATERI AL TO BE ABATED: 300 x 300 tan floor

a. Type of Asbestos Chrystotile
b. Percent asbestos content 3%

ABATEMENT TECHNI QUE TO BE USED REM
OSHA ASBESTOS CLASS DESI GNATI ON FOR WORK TASK |
EPA NESHAP FRI ABI LI TY DESI GNATI ON FOR WORK TASK

Friable _ Non-friable Category I _X

Non-friable Category 11

FORM IA  and CONDITION OF ACM GOOD__X _ FAIR POOR
QUANTI TY:  METERS , SQUARE METERS__5

RESPONSE ACTI ON DETAI L SHEET NUMBER FOR WORK TASK 58
SET- UP DETAI L SHEET NUMBERS 9, 14, 18, 21.
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TABLE 1
I NDI VI DUAL WORK TASK DATA ELEMENTS

Sheet 2 of 3
There is a separate data sheet for each individual work task.

1. WORK TASK DESI GNATI ON NUVBER 955-2
2. LOCATION OF WORK TASK  BLDG 955, as indicated on draw ngs,
sheet D-1.
3. BRI EF DESCRI PTI ON OF MATERI AL TO BE ABATED: Wat er Tank Insul ation

a. Type of Asbestos Chrysotile
b. Percent asbestos content <1%

4. ABATEMENT TECHNI QUE TO BE USED REMOVAL
5. (OSHA ASBESTOS CLASS DESI GNATI ON FOR WORK TASK |
6. EPA NESHAP FRI ABI LI TY DESI GNATI ON FOR WORK TASK
Friable _ Non-friabl e Category |
Non-friable Category Il __ X
7. FORM _ME____ and CONDITION OF ACM GOOD_X _ FAIR POOR
8. QUANTITY: METERS , SQUARE METERS 2.8
9. RESPONSE ACTI ON DETAI L SHEET NUMBER FOR WORK TASK 93
10. SET-UP DETAI L SHEET NUMBERS

FOR WORK TASK 2, 3, 4, 14, 16, 17, 18.
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TABLE 1
I NDI VI DUAL WORK TASK DATA ELEMENTS

Sheet 3 of 3

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

o0k

CLO®N

WORK TASK DESI GNATI ON NUMBER  955- 3

LOCATI ON OF WORK TASK  BLDG 955, as indicated on draw ngs,

sheet D-1.

BRI EF DESCRI PTI ON OF MATERI AL TO BE ABATED: Drywal | joint conpound

a. Type of Asbestos
b. Percent asbestos content Trace

ABATEMENT TECHNI QUE TO BE USED  REMOVAL
OSHA ASBESTOS CLASS DESI GNATI ON FOR WORK TASK |
EPA NESHAP FRI ABI LI TY DESI GNATI ON FOR WORK TASK

Friable _ Non-friabl e Category |

Non-friable Category Il1__ X

FORM |IA  and CONDITION OF ACM GOOD__X _ FAIR POOR
QUANTI TY: METERS , SQUARE METERS 312

RESPONSE ACTI ON DETAI L SHEET NUMBER FOR WORK TASK 58
SET- UP DETAI L SHEET NUMBERS
FOR WORK TASK 9, 14, 18, 21.
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TABLE 2

FORMULA FOR CALCULATI ON OF THE 95 PERCENT CONFI DENCE LEVEL

(Reference: N OSH 7400)

Wher e:

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

((B)(AC))/((V)(1000))
((FINf) - (B/Nb))/Af

X

E

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

AC = Effective collection area of the filter in square mllineters

\Y,

Air volune sanpled in liters

E

Fi ber density on the filter in fibers per square mllineter
F/INf = Total fiber count per graticule field

B/ No

Mean field blank count per graticule field
Af = Graticule field area in square mllineters
TWA = C1/T1 + C2/T2 = Cn/Tn

Where: 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 1500 2-10
Abat enent Squar e
Ar ea Met er s
(Not es
3 & 4)
Each Roomin 0.45 mcrons 1500 2-10
1 Abat enent
Area Less
t han 140

Square neters

Fi el d Bl ank 2 0.45 mcrons 0 0
Laborat ory 1 0.45 microns 0 0
Bl ank
Not es:

1. Type of filter is Mxed Cellul ose Ester.

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

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

4. A mnimumof 5 sanples are to be taken per abatenent area
plus 2 field bl anks.
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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 microns 1199 2-10

Abat enent

Ar ea

Qut si de 5 0.45 microns 1199 2-10

Abat enent

Ar ea

Fi el d Bl ank 2 0.45 microns 0 0

Laboratory 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
| S GREATER THAN THAT OF THE NONSMOKI 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 equipnent including a respirator, that you be trained in
its use; and that you receive a nedical exam nation to evaluate your physica
capacity to performyour assigned work tasks, under the environnenta
conditions expected, while wearing the required personal protective

equi pnment. These things are to be done at no cost to you. By signing this
certification, you are acknow edgi ng that your enployer has net 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 Conpetent Persons and Supervisors: | have conpleted EPA' s
Model Accreditati on Program (MAP) training course, "Contractor/Supervisor",
that neets this State’'s requirenents.

b. For Wbrkers:

_____ (1) For OSHA Cass | work: | have conpleted EPA's MAP training
course, "Wirker", that neets this State's requirenents.

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

(3) For OSHA Cass Il work (there will only be abaterment of one
type of Class Il material):

_____ (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 neets this State’'s requirenents.
_____ (4) For OSHA Cass Il work: | have conpleted at |east a 16-hour

course consistent with EPA requirenents for training of |ocal education
agency nmai ntenance and custodial staff at 40 CFR 763, Section .92(a)(2) and
the el ements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the
specific work practices and engineering 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 dass IV work: | have conpleted at least a 2-hr
course consistent with EPA requirenents 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 engineering controls at 29 CFR 1926, Section
.1101(g) and hands-on trai ni ng.

_____ 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 conpl eted the project specific training
required by this Contract. M enployer’s Designated | ndustrial Hygienist and
Desi gnat ed Conpet ent Person conducted the training.

RESPI RATCRY 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) I will wear. | have

been trained in and will abide by the facial hair and contact |ens use policy
of ny 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 | wll 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 tine.

MEDI CAL EXAM NATI ON

_____ | have had a nedical examination within the |ast twelve nonths which
was paid for by ny enployer. The exanination included: health history,

pul nonary function tests, and may have included an eval uati on of a chest
x-ray. A physician nmade 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 exam nation. M enployer’s Industrial Hygienist eval uated
the nmedical certification provided by the physician and checked the
appropriate blank bel ow. The physician determ ned that there:

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

Date of the nedical exam nation

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

-- End of Section --
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Installation of critical barrier and full containment area (for carpeted floors)

1. Establish work area so that unauthorized entry is
prevented; see sheet 11. Eliminate airflow into
containment area by isolating all supply and return air
ducts from mechanical system. Lock doors and
windows not required for access.

2. Install 6-mil polyethylene critical barriers over all
windows, doors, wall openings, electrical outlets, etc.
Secure with duct tape on all sides. HEPA vacuum
furniture, fixtures, and equipment and remove from or
pratect in containment area, as specified by the
contract.

3. Install first layer of 6-mil polyethyiene on floor,
extending the polyethylene 18 inches up wall. Secure
with duct tape. - -

4. Install 0.5-inch plywood in order to protect 6-mil
polyethylene underliay.

5. Prepare area as follows: turn off electrical power
and remove light fixtures. Protect ceiling as required.
HEPA vacuum plywood and walls.

6. Protect wall surface with 6-mil polyethylene from
floor to ceiling where walls are not to be abated.
Install viewing inspection windows, where feasible.

7. Place 6-mil polyethylene on top of plywood,
extending polyethylene 18 inches up wall.

8. Install HEPA filter unit and duct work; see sheet 8.

9. Prepare door into decontamination or ioad-out unit.
See sheet 22 for decontamination unit and sheet 20
for load-out unit. Doors that swing into the work area
must be remaved from hinges.

Finsl duranc‘i'roquiumonu. After abatement has
been completed, see sheet 16 for final clearance
requirements.
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Installation of critical barrier and full containment area (for hard floor surfaces)

1. Establish work area so that unauthorized entry is
prevented; see sheet 11. Eliminate airflow into
containment area by isolation of all supply and return
air ducts from mechanical system. Lock doors and
windows not required for access.

2. Install 8-mil polyethylene critical barriers over all
windows, doors, wall openings, electrical outlets, etc.
Secure with duct tape on all sides. HEPA vacuum
furniture, fixtures, and equipment and remove from or
protect in containment area, as specified by the
contract.

3. Install first layer of 6-mil polyethylene on floor,
extending the polyethylene 18 inches up wall. Secure
with duct tape.

area must be removed from hinges.

4. Protect wall surface with 6-mil polyethylene from
floor to ceiling. Install view inspection windows,
where feasible.

5. Prepare area as follows: turn off electrical power
and remove light fixtures. Protect ceiling as required.
HEPA vacuum floor and walls.

6. install top layer of 6-mil polyethylene.
7. Install HEPA filter unit and duct work; see sheet 8.

8. Prepare door into decontamination unit or load-out
unit; see sheet 22 for decontamination unit and sheet
20 for load-out unit. Doors that swing into the work

-33-
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Installation of critical barrier and full containment area (for vinyl tile floors)

1. Establish work area so that unauthorized entry is
prevented; see sheet 11. Eliminate airflow into
containment area by isolating all supply and return air
ducts from mechanical system. Lock doors and
windows not required for access.

2. install 6-mil polyethylene critical barriers aver all
windows, doors, wall openings, electrical outlets, etc.
Secure with duct tape on all sides. HEPA vacuum
furniture, fixtures, and equipment and remove from or
protect in containment area, as specified by the
contract.

3. Prepare area as follows: turn off electrical power
and remove light fixtures. Protect ceiling as required.
HEPA vacuum floors and walls.

4. Protect wall surface with B-mil polyethylene from
floor to ceiling. Install viewing inspection windows,
where feasible.

6. Install HEPA filter unit and duct work; see sheet 8.

6. Prepare door into decontamination unit or load-out
unit; see sheet 22 for decontamination unit and sheet
20 for load-out unit. Doors that swing into the work
area must be removed from hinges.

o
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ASBESTOS _]
CONTAINING
SURFACING
MATERIAL

AIR_ LOCK- MINIMUM DIMENSIONS;
5FT X5 FT X 6.5 FT HIGH

JIRENEERREEE]

BULKHEAD STRUCTURAL FRAME
WITH STUDS SPACED MAXIMUM
OF 24 IN. ON CENTER

WITH VERTICAL STUDS SPACED
MAXIMUM DF 24 IN ON CENTER
EXCEPT 3 FT AT DOORWAYS.

7

Single bulkhead containment area

1. Establish work area so that unauthorized entry is
prevented; see sheet 11. Construct a structural frame
for a bulkhead wall and an air lock. See sheet 1 for air
lock requirements other than those identified in note 1
of this drawing. Bulkhead is to be parallel to the item
requiring abatement. Attach structural frame to walls,
floor, or ceiling as necessary for stability. Cover the
frame with one layer and the floor with two layers of
6-mil polyethylene sheeting, sealing edges of
polyethylene to walls, ceilings, and floor surfaces
with duct tape. Install viewing inspection windows,
where feasible.

2. Seal with duct tape all penetrations (typical} such
as pipes, electrical conduit, or ducts.

3. Install triple 6-mil polyethylene flaps at both
doorways. Place portable sprayer with clean water,
disposable towels, and prelabeled disposal bag in air
lock.

4. Install danger signs on outside of containment
area; see sheet 11.

5. Install HEPA vacuum. Extend hose into
mini-containment area for general vacuuming,
negative air, and cleaning of disposable suit.

6. Accumulate all loose materials for disposal, and
place in approved container; see Sheet 9. Apply
labels; see sheet 14. Adequately wet clean all wall,
floor, tool, and equipment surfaces.

7. Abatement worker must wear two disposable
suits. Remove outer suit in work area and place in a
plastic bag; see sheet 9. Enter air lock.

8. In air lock, wet wipe respirator and wash hands
with clean water from portable sprayer. Remove
respirator and place in clean plastic bag. Proceed to
remote shower where inner suit may be removed.
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[ }—-AsBESTOS e
[7] CONTANING \~
7| SURFACING
| (7] MATERIAL
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(1) BULKHEAD STRUCTURAL FRAME == SR\l
WITH STUDS SPACED maxivuM ] | [ i
OF 24 IN ON CENTER g -
/ b 3

VIEWING AR_LOCK- MINIMUM DIMENSIONS;
INSPECT QN 5FT X5 FT X 6.5 FT HGH
foseecx: W INDOW WITH VERTICAL STUDS SPACED

MAXIMUM OF 24 IN ON CENTER
EXCEPT 3 FT AT DOORWAYS.

Double bulkhead

1. Establish work area so that unauthorized entry is
prevented; see sheet 11. Construct a structural frame
for two bulkhead walls and an air lock. See sheet 1
for air lock reguirements other than those identified in
note 1 of this drawing. Bulkheads are to be parallel to
the wall being removed. Attach structural frame to
walls, floor, or ceiling as necessary for stability.
Locate change room on the side opposite the
asbestos-containing surface material. Cover the frame
with one layer and the floor with two layers of 6-mil
polyethylene sheeting and seal edges to walls, ceiling,
and floor surfaces with duct tape. If a bulkhead is
located outside the building, end walls and a roof will
also be required. Install viewing inspection windows,
where feasible.

2. Seal with duct tape all penetrations {typical) such
as pipes, electrical conduit, or ducts.

3. Install triple 8-mil polyethylene flaps at doorways.
Place portable sprayer with clean water, disposable
towels, and prelabeled disposal bag in air lack.

4. Install danger signs on outside of containment
area; see sheet 11.

5. Install HEPA vacuum; extend hose into
mini-containment area for general vacuuming,
negative air, and cleaning of disposable suit.

containment area

6. Accumulate all loase materials for disposal. Place
in approved container; see sheet 9. Apply labels; see
sheet 14. Adequately wet clean all wall, floor, tool,
and equipment surfaces.

7. Abatement worker must wear two disposable
suits. Remove outer suit in work area and place in a
plastic bag; see sheet 9. Enter air lock.

8. In air lock, wet wipe respirator and wash hands
with clean water from portable sprayer. Remove
respirator and place in a clean plastic bag. Proceed to
shower where inner suit may be removed.

9. After abatement is completed, prepare area for
final clearance.
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» SEE SET UP DETAIL SHEET !4
FOR CONTAINER LABEL.

DOUBLE BAGGING

Containers—double bagging

1. Place the still-wet asbestos-cantaining and 3. Twist top and fold over. Apply second wrap of
asbestos-contaminated material into a prelabled 6-mil duct tape.

polyethylene bag. Do not overfill. Do not use bag for . i
asbestos-containing or asbestos-contaminated material 4+ Adequately wet clean outside of disposal bag by
that could puncture the bag. {See sheet 9C for wet wiping, and take bag to the equipment and

packaging items that could puncture bags.} staging area.

5. Place bag inside a second prelabled 6-mil

2. Evacuate with HEPA vacuum, and seal collapsed
polyethylene bag.

bag by twisting top (6 in] [15 cm] closed and

wrapping with a minimum of two layers of duct tape. g geq) outer bag by repeating steps 2 and 3 above.

Take bag to ioad-out unit; see sheet 20.

Setup Detail
-39 - Sheet 9A
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Containers—ieak-tight wrapping

1. Place two layers of 6-mil polyethylene sheet an 3. Wrap the top layer tightly around the contaminated
surface so that the bottom layer is offset |4 in] [10 material. Seal all edges of the top layer of sheeting
cm] from the top layer. - with duct tape. Apply labels; see sheet 14.

2. Place the still-wet asbestos-containing or 4. Repeat procedure with battom fayer, including
asbestos-contaminated material that is too large labeling. Take to load-out unit; see sheet 20.

(boiler, vessel, pipe segment, etc.} to be placed in
disposal bags an the top layer of polyethylene.

Setup Detail
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Containers—corrugated cardboard boxes

1. Place still-wet asbestos-containing or 2. Close flaps, and seal with duct tape.
asbestos-contaminated material that could puncture
disposal bags into heavy-duty corrugated cardboard
boxes coated with plastic or wax that will retard
deterioration from moisture.

3. Apply labels; see sheet 14, Place box inta disposal
bags; see sheet 9A. Take to load-out unit; see sheet
20.

Setup Detail
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CANCER & LUNG % £ BACKGROUND
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AUTHORIZED s . 3 LN _& BORDER
PERSONNEL ONLY WHITE_LETTERING

ON RED BACKGROUND

RESPIRATORS AND 3
PROTECTIVE CLOTHING
ARE REQUIRED IN
THIS AREA

LU

AREA WARNING SIGNS AND WARNING TAPE
DETAIL = (@)

Area warning signs and warning tape

1. Provide and install (4 mil] {0.10 mm] polyethylene 3. Attach bath warning signs at each entrance of the

warning tape at locations shown on the abatement work area and at {33 yd] {30 m] on center where
area plan. : _ security fencing is installed.
2. Warning tape is to be attached to wood or metal 4, Warning signs must be in English and other

posts at (10 ft] {300 cm] on center. Tape must be (3 fanguages required by the contract.

ft] {100 cm] from ground.
1 ] ¢ 5. instali at eye level.
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FIBER CONCENTRATION MINIMUM REQUIRED RESPIRATOR

NOT IN EXCESS OF 1 FIBER/CC HALF-MASK AIR PURIFYING RESPIRATOR
WITH KEPA FILTERS

=

NO

IN EXCESS OF 5 FIBERS/CC FULL FACEPIECE AIR-PURIFYING RESPIRATOR
WITH HEPA FILTERS HEFA
FILTER

=

N EXCESS OF 10 FIBERS/CC LOOSE FITTING HELMET OR HOQD, POWERED AiR-
PURIFYING RESPIRATOR WITH HEPA FILTERS

NO

NOT IN EXCESS OF 10 FIBERS/CC POWERED AIR-PURIFYING RESPIRATOR MITH
FULL FACEPIECE AND HEPA FILTER

NOT IN EXCESS OF 10 FiBERS/CC LOOSE FITTING HELMET OR HOOD, SUPPLIED
AR RESPIRATOR OPERATED N CONTINUOUS
FLOW MODE WITH BACK-UF HEPA FILTER

NOT IN EXCESS OF 10 FIBERS/CC SUPPLIED AIR RESPIRATOR WITH FULL
FACEPIECE OGPERATED IN CONTINUOUS
FLOW MODE WITH BACK-UP HEPA FILTER

NOT IN EXCESS OF I0Q FIBERS/CC FULL FACEPIECE

SUPPLIED AIR RESPIRATOR
OPERATED IN PRESSURE-DEMAND
MOOE WITH BACK-UP HEPA FILTER

GREATER THAN 100 FIBERS/CC FULL FACEPIECE SUPPLIED-AIR
OR UNKNOWN CONCENTRATION RESPIRATOR OPERATEQ IN
PRESSURE-DEMAND MODE
WITH AUXILIARY POSITIVE-PRESSURE
SELF-CONTAINED

AUXILIARY
BREATHING APPARATUS POSITIVE-

PRESSURE
SELF-CONTAINED
BREATHING
PPPARATUS

AIR
SUPPLY

Respiratory protection table

Setup Detail
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Protective clothing

1. Disposabie or reusable full body suit with elastic
around hood and shoe cover openings is required or
as otherwise specified in the contract.

2. Hood shall be worn over respirator’s head and neck
straps.

3. Shoe covers shall be worn over work shoes.

4. Cuffs shall be taped with duct tape at wrists ang
ankies in order to prevent infiltration.

5. Cartridge-type air-purifying HEPA filter respirator is
minimal requirement. Type shall be selected in
accordance with sheet 12,

6. If eye protection is not integral with respirator,
protection goggles are required.

7. Rubber work gloves are recommended to be worn
alone or under outer work gloves provided for hand
and operation safety.

- 45 -
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z
DANGER <
CONTAINS ASBESTOS FIBERS 2
AVOID CREATING DUST O
CANCER & LUNG DISEASE HAZARD o
) Disposal contain‘er label
Attach warning labels to each disposal container removed from abatement area.
éetup Detaii
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(10 IN] [25 CM]

SIGN NO FOOD, BEVERAGES, OR 4 NI
A. TOBACCO PERMITTED {10 CMJ
\_ (1 IN3
(2.5 CM]
(TYP)
ALL PERSONS SHALL REMOVE
SIGN | STREET CLOTHING AND PUT ON
[10 INJ

R | PROTECTIVE CLOTHING AND (25 CMI
RESPIRATOR BEFORE ENTERING
THE WORK AREA

ALL PERSONS SHALL SHOWER
SIGN | IMMEDIATELY AFTER EXITING

C. WORK AREA AND BEFORE 58 ol
ENTERING THE CLEAN ROOM |

Decontamination unit signage
1. Provide signs in English and other languages required by the contract.

2. Install at eye level.

Setup Detail
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Preparation of full containment area for final clearance (for éarpeted floors)

1. Accumulate all loose material for disposal. Place
material in approved container; see sheet 9. Apply
fabels; see sheet 14, Adequately wet clean and HEPA
vacuum all wall, floor, and equipment surfaces.

2. Contractor and contracting officer will certify visual
inspection of work area on sheet 19, Certification of
Final Clearing and Visual Inspection.

3. Apply lockdown encapsulant.

4. Remove polyethylene from walls, floor, and
plywood. HEPA vacuum plywood before removal.
Critical barriers sealing all windows, doors, wall
openings, electrical outiets, etc., are to remain.
Remove any temporary equipment enclosures used;
see sheet 24. Treat poiyethyiene as
asbestos-contaminated material. Place in approved
container: see sheet 8 for leak-tight wrapping. Apply
labels; see sheet 14. NOTE: With approval from the
Contracting Officer, uncontaminated plywood can be
treated as ordinary construction waste; otherwise,
treat as asbestos-contaminated material.

5. HEPA filter unit remains in place and operating.

6. Door into contamination unit or load-out room
remains.

7. HEPA vacuum carpet.
8. Prepare area for final ciearance.

9. Contractor and Contracting Officer will recertify
visual inspection of work area on sheet 13,
Certification of Final Cleaning and Visual Inspection.

10. Contract designee(s) will canduct final
air-clearance monitoring as required by the contract.

11. Upon instruction from Contracting Officer, shut
down HEPA filter ventilation system, detach duct
work, move system to equipment room of
decontamination unit, clear and dispose of waste; see
sheet 8. Remove critical barrier and place in approved
container; see sheet 9. Apply labels; see sheet 14.
Dispose of waste as ashestos-contaminated material.
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Preparation of full containment area for final clearance (for hard-surfaced floors)

1. Accumulate all loose material for disposal. Place in 6. Door into decontamination unit or load-out room
approved container; see sheet 3. Apply labels; see remains.
sheet 14, Adequately wet clean and HEPA vacuum all

wall, floar, and equipment surfaces. 7. Prepare area for final clearance.

8. Contractor and Contracting Officer will recertify
visual inspection of work area on sheet 19,
Certification of Final Cleaning and Visual inspection.

2. Contractor and contracting officer will certify visual
inspection of work area on sheet 19, Certification of
Final Clearing and Visual inspection.

3. Apply lockdown encapsulant. 9. Contract designee(s) will conduct final air-clearance
monitoring as required by the contract.

4. Remove polyethyiene on walls and floor. Critical
barriers sealing all windows, doors, wall openings,
electrical outlets, etc., are to remain. Remove any
temporary equipment enclosures used; ses sheet 24.
Treat polyethylene as asbestos-contaminated .
material. Place in approved container; see sheet 9 for

leak-tight wrapping. Apply labels; see sheet 14.

10. Upon instruction from Contracting Officer, shut
down HEPA filter ventilation system, detach duct
work, move system to equipment raom of
decontamination unit, clear and dispose of waste; see
sheet 8. Remove critical barrier and place in approved
container; see sheet 9. Apply labels; see sheet 14.
Dispose of waste as asbestos-contaminated material.
5. HEPA filter unit remains in place and operating.

Setup Detail
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Preparation of containment area for final clearance {(for vinyi tile floors)

1. Accumulate all loose material for disposal; see
sheet 9. Appiy labels; see sheet 14, Adequately wet
clean all wall, floor, and equipment surfaces.

2. Contractor and contracting officer will certify visual -
inspection of work area on sheet 18, Certification of
Final Clearing and Visual Inspection,

3. Apply lockdown encapsulant.

4. Remove polyethylene from walls. Critical barriers
sealing all windows, doors, wall openings, electrical
outiets, etc., are to remain. Remove any temporary
equipment enclosures used; see sheet 24. Treat
polyethylene as asbestos-contaminated material.
Place in approved container; see sheet 39 for leak-tight
wrapping. Apply labels; see sheet 14.

5. HEPA filter unit remains in place and operating.

6. Door into decontamination unit or ioad-out room
remains.

7. Prepare area for final clearance.

8. Contractor and Contracting Officer will recertify
visual inspection of work area on sheet 19,
Certification of Final Cleaning and Visual inspection.

9. Contract designee(s) will conduct final
_air-clearance monitoring as required by the contract.

10. Upon instruction from Contracting Officer, shut
down HEPA filter ventilation system, detach duct
work, mave system to equipment room of
decontamination unit, clear and dispose of waste; see
sheet 8. Remove critical barrier and piace in approved
container; see sheet 9. Apply labels; see sheet 14,
Dispose of waste as asbestos-contaminated material.
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Certification of Final Cleaning And Visual inspection

Individual abatement task as identified in paragraph, Description of Work

in accordance with the cleaning and decontamination procedures specified in the Contractor’s
asbestos hazard abatement plan and this contract, the Contractor hereby certifies that he/she has
thoroughly visually inspected the decontaminated regulated work area (all surfaces, including pipes,
beams, ledges, walls, ceiling, floor, decontamination unit, etc.} in accordance with ASTM E1368,
Standard Practice for Visual Inspection of Asbestos Abatement Projects, and has found no dust,
debris, or asbestos-containing material residue.

BY: (Contractor’s signature) _ Date
Print name and title

{Contractor’s Onsite Supervisor signature) Date

Print name and title

(Contractor’s Industrial Hygienist signature) Date

Print name and title

Contracting Officer Acceptance or Rejection

The Contracting Officer hereby determines that the Contractor has performed final cleaning and

visual inspection of the decontaminated regulated work area (all surfaces including pipes, beams,
ledges, walls, ceiling, floor, decontamination unit, etc.) and by quality assurance inspection, finds
the Contractor’s final cleaning to be: ’

O Acceptable
O Unacceptable, Contractor instructed to reclean the regulated work area.

BY: Contracting Officer’s Representative
Signature Date
Print name and title

Setup Detail
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SEAL EOGES OF LOAD-QUT UNIT TQ
EXISTING STRUCTURE WITH & MIL

POLYETHYLENE AND DQUCT TAPE, DOUBLE AR CURTAIN

6 MIL POLYETHYLENE

—_—

6 MIL POLYETHYLENE STAPLED AND
TAPED TO INSIDE WOQD STUDS AND
ROOF RAFTERS SPACED MAXIMUM 24 IN,

ON .

FRAMING WITH PLYWOOD, CONSTRUCT FLOOR
USING PLYWOOD AND COVER WITH 2 LAYERS
OF & ML POLYETHYLENE.

|
} / HOLDING ROOM s ENCLOSED
o—" «|3 TRUCK
r WASH ROOM DIRECTION OF bt ENCLOSED\ WALKWAY R
@_/ AR FLOW 3|2 DUMPSTER
~
! L & |IS
’ ]
(2.5 M) (8 FT] l, © l, I \\’!‘22'{“ SIGN EUILE[J};NGR
— — e A 1 IEyl Hl 1] XTERIO
————————/  RECOMMENDED LOAD-0UT UNIT_ MINIMUM

ABATEMENT WORK AREA ' TPICAL!

CLEAR MEIGHT-[2,0 M1 6.5 FT)

Load-out unit floor plan

1. Abatement worker is to enter and exit abatement
work area only through decontamination unit.

2. Place additional 6-mil polyethylene sheeting on top
of abatement area floor. Doubie bag
asbestos-contaminated materiai in this area before
removing.

3. Wet wipe bags, equipment, and containers, and
take to holding room.

4, Stage clean bags, equipment, and containers in
holding room until disposal worker removes them.

5. Disposal workers, wearing full protective clothing
and appropriate respirator protection, carry
decontaminated bags and containers through enclosed
walkway and into enclosed truck or Dumpster.

Final clearance requirements. Before breaking down
load-out unit, ade,q'uately;wet‘p}gan and HEPA
vacuum all surfacés.and prepare area for finaj '

tlearance: Contractor and. Contracting Officer will

certify visual inspection:of work area on sheet 19,
Certification of Finaf Cleaning and Visuaf Inspection.
Contractor will apply lockdown encapsulant. Contract
designee(s} will conduct final-air-clearance monitoring

as required by the: contract. Breakdown foad-out area

upon instructions from-Contracting Officer. Treat as
asbestos- cantaminated material. Place in approved
container; see sheet 9. Apply labels; see sheet 14.
Dispose of as required by the contract.
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Modified containment area

1. Establish work area and prevent unauthorized
entry; see sheet 11. Eliminate airflow into
containment area by isolating all supply and return air
ducts from mechanical system.

2. Install air lock at entrance to abatement area; see
sheet 1. Air lock may be constructed either outside or
inside of room. NOTE: Air lock is not reguired for
glove bag operations.

3. Install 6-mil polyethylene sheet on floor under work
area.

4, Install 6-mil polyethylene {critical barrier} aver all
windows, doors, wall openings, electrical outlets, etc.
Provide airtight seal, using duct tape.

5. Provide a HEPA-filter vacuum cleaner and a
HEPA-filter ventilation system in the work area; see
sheet 8. The ventilation system does not have to be
ducted to the outside of the structure. The ventilation
system shall operate 24 hours a day from start of
abatement through final air-clearance monitoring. The
ventilation system shall be sized to recirculate the air
a minimum of four air changes per hour. For glove
bag operations, provide a single HEPA ventilation unit
with a measured capture velocity at least 1,500 cfm.

6. Accumulate all loose material and polyethylene
from floor. Place in approved container; see sheet 9.
Apply labels; see sheet 14. HEPA vacuum and
adequately wet ciean all wall, floor, and equipment
surfaces.

Final clearance requirements. Abatement worker must
wear two disposable suits. Remove outer suit in the
work area. Place suit in 6-mil disposal bag; see sheet
9. Enter air Jock. In air lock, wet wipe respirator and
wash hands with clean water from portable sprayer.
Remove respirator and place in clean plastic bag.
Proceed to remote shower where inner suit may be
removed. Prepare work area and air lock for final
clearance. Contractar and Contracting Officer will
certify visual inspection of work area on sheet 19,
Certification of Final Cleaning and Visual Inspection.
Contract designee(s) will conduct final air-clearance
monitoring as required by the contract. Upon
instructions from the Contracting Officer, remove
critical barriers and HEPA ventilation units; see sheet
8. Treat polyethylene as asbestos-contaminated
material. Place in approved container; see sheet 9.
Apply labels; see sheet 14, Dispose of as required by
the contract.
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INOIVIDUAL WALL HOOKS QR LOCKER
FOR WORKER'S STREET CLODTHING,
PERSONAL ARTICLES, AND CLEAN
OISPOSABLE CLOTHING.

HOT & COLD WATER FAUCET

SHAMPOQ HOLDE!

RESPIRATOR HOOK"\

t—E M|L POLYETHYLENE STAPLED AND TAPED TQ INSIOE
WALLS AND ROOF FRAMING SPACED MAXIMUM 24 N,
ON CENTER APARY, COVER WALL AND ROOF FRAMING Wik
PLYWOOD, CONSTRUCT FLOOR USING PLYWQOD AND COVER
WITH 2 LAYERS OF 6 MIL POLYETYHYLENE

S0AP DlSH WORKERS PERMANENT

INDIVIDUAL LOCKERS FOR
YWORK ITEMS

T T | !

BERERER RS CTL T )

siGN © § ML POLYETHYLENE SHOWER HEAD EQUIPMENT ROOM { } 2|

4

.y sEET s —f tbea R IS g
SHEET 15 SHOWER DRAIN jogi
___DIRECTION OF 10 SUMP |

AR FLOW e ROOM e ENTRANCE 10 ‘ <]

SIGN B WORK AREA Ih =l
SHEET 1 R SHOWER ROOM SIGN 0 SHEET 15 3
HOT WATER HEATE SUMP PUMP | ! .«.!

=i

i

!

Hll B

s @@i ||

‘_l

CLEAN TOWEL sucur——-’
AND RECEPTOR

20 MICRON & 5 MICRON
WASTE WATER FILTERS

SIZE DETERMINED BY NUMBER

SuMP Puup_/
FLOAT SWITCH

OECON UNIT MINIMUM
CLEAR HEIGHT-[2.0 M1
16.5 FT]

(2.4 M) (8 FT) MINIMUM '

N

ZAMENDED WATER STORAGE

—CONTAMINATED SUIT DISPOSAL

ECEIVER FOR DISPOSAL OF
EXCESS WET WIPE WATER

SIZE_DETERMINED BY NUMBER J

" OF EMPLOYEES
(2.4 M) [BFT] MINIMUM

I OF EMPLOYEES
[1.2 MIC4 FT] MINIMUM
SEAL E0GES OF DECON UNIT 10
EXISTING STRUCTURE WiTH 6 MIL
POLYETHYLENE AND DUCY TAPE

Decontamination unit floor plan

1. Establish work area so that unauthorized entry is
prevented; see sheets 11 and 15. Before entering the
work area, all personnel shall remove their street
clothing in the clean room and put on protective
clothing and respirator.

2. Whenever exiting the work area, all personnel
shall:

* Vacuum clothing and shoes outside equip-
ment room.

* Remove ail clothing and equipment (except
respirator) in equipment room.

* Store work shoes and equipment in locker.

* With respirator still on, shower thoroughly, in-
cluding hair. Then remove respirator and fin-
ish shower.

* Proceed to clean room and put on street
clothes. - -

3. See sheet 23 for minirm'Jm plumbing requirements,
including wastewater filtration. Ensure that plumbing
and specified filter size meet local requirements.

4. Twice daily, or more often if necessary, and before
breaking down decontamination unit after abatement,
adequately wet ciean and HEPA vacuum all wali,
floor, equipment, and other surfaces. Waste collected
in shower room and equipment room shall be treated
as asbestos-contaminated material. Place in approved
container; see sheet 9. Apply labels; see sheet 14.

5. Prepare tor fina! clearance.

Final clearance requirements. Contractor and
Contracting: Otficer will certify visual inspection of
work area on-sheet 19, Certification of fFinaf Cleaning
and Visual Inspectron. Contract-designee(s) will
conduct final sir-clearance -monitoring as required by
the contract. If the unit is not a prefabricated
decontamination unit, apply lockdown encapsulant
before final air-clearance monitoring. After approvat of
final air clearance, break down and treat polyethylene
as asbestos-contaminated material. Place in approved
container; see sheet 9. Apply labels; see sheet 14,
Dispose of as required by the contract.
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25 MM DIA, SHUT-OFF VALVE

COLD WATER SUPPLY¥—— MINIMUM _WATER -
M AR (1IN DIA. SHUT-OFF VALVE]
25 MM DIA.
[1IN DIA]

CLEAN ROOM WATER SOURCE

i
|
|
[}
’ NN
i . .

HOT WATER \ 1 M DIA. MIN. f

HEATER \ o M o 25 MM DIA

! 25 MM DiA:
I
|

rtsm IN DIA. MIN,J .
. [1IN DIA)
| BACK-FLOW [1IN DIA]

i | PREVENTER PRESSURE
. ! REDUCING VALVE
HOT WATER SUPPLY !

25 MM DIA. MIN.
LLTIN DIA MIN.]

SHOWER HEAD 1S TO INCLUDE
AN INTEGRAL 2 GAL/MIN
FLOW RESTRICTOR.

19 MM DIA. MIN,
" (3/4 IN DiA MIN.3

SHOWER(S)
WATER FILTERS SHOWER ROOM HOSE

]

1

[}

[}

|

1

]

1

]

3

]

]

i
FLODR ANDDRAN §_. 8iBs
5 MICRONS 20 MICRONS

SUMP PUMP =
FLOAT SWITC

(.5 IN
DIA. MIN.

RECEIVER

FOR WET
EXISTING PUMP J WIPE WATER
SANITARY DISPOSAL
DRAIN

EQUIPMENT
ROOM

SHOWER ROOM

SIZE CAPACITY OF SUMP PUMP FOR TWICE
THE EXPECTED WASTE WATER FLOW. -

Decontamination unit piping details

Setup Detail
—-55 - Sheet 23



EP 1110-1-11
16 JuL 92

WALL AND SIDE FRAMING MEMBERS
SHALL BE SPACED MINIMUM OF 24 IN.
ON CENTER

Temporary equipment enclosure

1. Construct wood frame of equipment enclosure;
then cover all sides and the roof of frame with

piywood.

2. Cover entire plywood equipment enclosure with
&-mil polyethylene. Seal seams and edges with duct
tape, making the enciosure airtight and watertight,

e S as py e A,

‘Final clearanca requirements. Upon completion of
:abatement work remove:temporary-enclosure:in':
‘accordance! with: the procedures listed.on sheet 16,
17, or.18, and prepare for final clearance.

-56 -

Setup Detail
Sheet 24



EP 1110-1-11
15 JUL 92

(.25 M1 (4 FT3

@TUNNEL FRAMING TO BE SPACED MINIMUM
MAXIMUM OF 24 IN. ON CENTER
EXCEPT AT DOORWAYS . ! [

i SLOPE EXTERIOR ROOF MINMUY
T A OF 4.0%
LENGTH VARIES TO SUIT / i

SITE CONDITIONS COR

[2 M1{6.5 FT]
MINIMUM
Ny

T ————

N

AN

AN
N e
A
N
~
Y
Y
RN
W
RN
BN

Access tunnel

1. Construct a wood frame tunnel; cover all sides and 3. Twice daily, or more frequently if necessary,
the roof of the frame with polyethylene. NOTE: Cover  adequately wet clean and HEPA vacuum all wall,
all sides and roof with plywood or reinforced floor, and equipment surfaces.

polyethylene if access tunnel is located outside. . . L
Final Clearance Requirements. Upon completion of

2. Cover entire tunnel with 6-mii polyethylene; seal abatement work, remove access tunnel in accordance
seams and edges with duct tape, making the tunnel with the procedures listed on sheet 16, 17, or 18,
airtight and watertight. and prepare for final clearance.

Setup Detail

-57 - ‘ Sheet 25



EP 1110-1-11
- 16 JUL 92

Removal of interior asbestos cement, fiberboard, and drywall paneis

1. Prepare containment area as specified on applicable

sheet 2, 3, 4, 5, or 6.

2. Adequately wet mist wall panels with amended
water or removal encapsulant, initially and during
removal.

3. Carefully remove all panels, minimizing breakage.
Treat fasteners as asbestos-contaminated material.
Take off any remaining residue on exposed structural
surfaces and apply tinted penetrating encapsulant.
Inspect and reapply encapsulant as necessary.

4. Separate, stack, and wrap all materiais with two
layers of 6-mit polyethylene. Seal the joints and ends
of each layer with duct tape; see sheet 9B. Apply
labels; see sheet 14. Place smaller material in
approved container; see sheet 9B. Apply labels; see
sheet 14,

5. Prepare area for final air clearance.

6. Carry out final clearance requirements as specified
on applicable sheet 5, 6, 16, 17, or 18.

Response Action Detail

-80-. Sheet 48



EP 1110-1-11
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|

AR A A |

Removal of vinyl asbestos tile adhered to concrete floor system by
— asbestos-free adhesive

1. Prepare containment area as specified on sheet 21, 3. Clean, HEPA vacuum, and adequately wet ciean all
NOTE: Where full containment area is required, follow  surfaces.
instructions on sheet 4, except omit poiyethylene on

floor 4. Inspect and reclean area as necessary.

2. Lightly flood asbestos tile, and soak for 48 hours. 5. Prepare area for final air clearance.

Remove asbestos tile and adhesive while they are wet g carry gyt final clearance requirements as specified
in order to prevent asbhestos fiber release. Place tile on applicable sheet 18 or 21.

and adhesive into an approved container; see sheet 9.

Apply labels; see sheet 14,

Response Action Detail
-90 - Sheet 58
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15 JUL 92

N

/—®@

EXISTING INSULATIC
EXISTING BOILER BREECHH‘&G\ 1 ISTING °
OR STORAGE TANK

SECTIONAL VIEW

Removal of storage tank and boiler breeching insulation

1. Prepare containment areas as specified on 4. Inspect and reclean area as necessary.

applicable sheet 2, 3, or 4. ) .
5. Spray a tinted penetrating encapsulant. Inspect and

2. Adequately wet mist surface with amended water, reapply as necessary.
initially and during removal. Remove insulation, '
including reinfarcing fabric, mesh, steel bands or wire,
and jacketing. Place in approved containers; see sheet
9. Apply labels; see sheet 14,

6. Prepare area for final air clearance.

7. Carry out final clearance requirements specified on
applicable sheet 16, 17, or 18.

3. Clean exposed surfaces by spraying with amended
water and brushing, HEPA vacuuming, and adequately
wet cleaning all surfaces.

Response Action Detail
- 125 - Sheet 93



ASBESTOS SURVEY REPORT

Control Tower (ID: 955)

LUKE AIR FORCE BASE

Luke Air Force Base, AZ 85309

Prepared for:
MORRISON-KNUDSEN CORPORATION

17300 Red Hill Avenue, Suite 150
IRVINE, CA 92614

Prepared by:
Environomics, Inc.
April 2, 1999

Project Number: 1629

Prepared By:

Bérry Burréwé
an AHERA accredited asbestos inspector

C 1876

Reviewed By:

Russ Nassof
an AHERA accredited asbestos inspector

B 9116



Table of Contents

Section:
Executive Summary

1 Introduction

2 Description of Building Construction and Systems
3 Summary of Findings for Suspect Materials

4 Material Information Tables

5 Removal Cost Estimate Summary
Appendices:

A Definitions of Terms and Assessment Criteria

B Bulk Sampling Protocol and Analytical Methods
C Laboratory Bulk Sampling Reports

D Summary of Regulatory Requirements

E Drawings Indicating Asbestos Sample Locations



Executive Summary

Environomics, Inc. (Environomics) was retained by MORRISON-KNUDSEN
CORPORATION to perform an Asbestos Hazard Emergency Response Act (AHERA)/
National Emissions Standard for Hazardous Air Pollutants (NESHAPS) style asbestos
survey of the Control Tower (Building 1D: 955), to determine the locations of accessible and
to the extent feasible, inaccessible friable and non-friable asbestos containing building
materials (ACBM).

Friable materials are materials that can be reduced to powder with hand pressure such as
fireproofing, sprayed-on acoustic ceilings, pipe and thermal system insulation. All other
materials such as floor tile, ceiling tile, adhesives, plaster, stucco, and sheet rock mudding
compounds are considered non-friable materials. Friable materials are of greatest concern
from a health and safety point of view because of their ease of fiber release.

No friable asbestos-containing materials were observed in the building.

Asbestos was detected or assumed in the following non-friable materials:

Floor Tile

Site I1D: LUKE BASE Executive Summary Pa
Buiding 10: 955 Control Tower v 9e !
Asbestos Survey Report



Section 1 Introduction

Environomics, Inc. (Environomics) performed an Asbestos Hazard Emergency .
Response Act (AHERA)/ National Emissions Standard for Hazardous Air Pollutants
(NESHAPS) style asbestos survey of the Control Tower located at Luke Air Force
Base, AZ to identify ACBM. This report identifies the locations and asbestos content
of friable and non-friable ACBM, provides assessment of the friable ACBM in relation
to the material's hazard potential to building occupants and provides removal cost
estimates.

Friable materials are materials that can be reduced to powder with hand pressure
such as fireproofing, sprayed-on acoustic ceilings, pipe and thermal system
insulation. All other materials such as floor tile, ceiling tile, adhesives, plaster, stucco,
and sheet rock mudding compounds are considered non-friable materials. Friable
materials are of greatest concern from a health and safety point of view because of
their ease of fiber release.

All identified suspect asbestos-containing materials are summarized in Section 3.
Materials testing positive for asbestos including material assessments, recommended
response actions, and quantities are described in Section 4. Removal cost estimates
for asbestos-containing materials are included in Section 5.

It is not our recommendation to remove these materials unless they are beyond
repair, or planned demolition or renovation activities will disturb the materials.
Estimates are based on recent pricing we have received from contractors performing
similar work and may vary from actual costs obtained due to the scope of work,
prevailing wage, quantity of material removed, control measures specified and
contractor work loads. _

On Friday, March 19, 1999 Barry Burrows ( C 1876 ) , an AHERA accredited
asbestos inspector, from Environomics, performed an asbestos survey of the building

in accordance with the Asbestos Hazard and Emergency Response Act of 1987
(AHERA).

DISCLAIMER

This report is prepared for the express use and benefit of MORRISON-KNUDSEN
CORPORATION, its agents and employees. The information in this report or portions
thereof may be required to be included in notifications to employees, contractors or
other visitors to the building(s). This report is not intended to be used by the Owner
or its agents as a specification contract document or work plan for any of the work
suggested or recommended in the report.

This report is based upon conditions and practices observed at the property and
information made available to the surveyor. This report does not intend to identify all
hazards or unsafe practices, nor to indicate that other hazards or unsafe practices do

not exist at the premises.

SteID  LUKE BASE Section 1 Page 1
Buiking  Controf Tower



not exist at the premises.

Environomics has perfarmed this survey in accordance with industry standards and
has used best efforts to determine the location of inaccessible ACBM. Environomics
shall not be responsible for identifying all ACBM located behind walls and or columns,
beneath flooring, above solid ceiling, underground or any other inaccesssible areas.

Site ID:  LUKE BASE i
Building: Control Tower Section 1 page 2
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Section 2 Description of Building Construction and Systems
Number of Floors: 11 Year Built: 1972 Total Square Footage: 4,334

Structural components consist of: Concrete Foundation
Steel Beams
Steel Columns

Exterior Wall construction components consist of: Concrete
Metal
Other:

Brick

Interior Wall construction components consist of:  Drywall

Interior ceiling components consist of: Ceiling Tile
Drywall
Concrete

Roofing construction components consist of: Metal

Heating and mechancial systems include: Ducted Return

Ducted Supply

Recirculating. Domestic Hot Water
Loop

Closed HVAC Supply

Closed HVAC Return

Building Description/Comments:

11 Story Control Tower

Comments:

No Access to Space Code 8 (8th Floor)

Site ID: LUKE BASE Section 2 Page 1
Building: Controt Tower

AL _ ~ —_



Section 3 Summary of Findings for Suspect Materials

The following table is a list of all materials at this building which were tested for the presence of
asbestos along with overall sample results. Complete information on asbestos containing materials
is included in Section 4 of this report.

Materials are listed by Homogeneous Sampling Area (HM). Each unique material within the building
is assigned a unique HM number by the surveyor at the time the survey is performed.

Section 3 and Section 4 are organized by building, surfacing, thermal systems insulation, flooring,
walls, ceilings, roofing and miscellaneous materials.

Site Information Client Information
Control Tower (Site 1D: LUKE BASE) MORRISON-KNUDSEN CORPORATION
17300 RED HILL AVENUE, SUITE 150
Luke Air Force Base, AZ 85309 IRVINE, CA 92614
Survey Performed By Inspector Inspection Date Job Number
Environomics, Inc. Barry Burrows Friday, March 19, 1999 1629
Suspect Material Category HM Number Material Location(s) Floor Asbgestos' Present?
WATER TANK INSULATION TSI Ti-8 Mechanical Room 1 Trace
12" X 12" FLOOR TILE TAN Flooring FT-3 Bathroom 10 Yes
Hallway 10
9" X 9" FLOOR TILE GREEN Flooring FT-1 Electrical Room 101 No
CARPET ADHESIVE TAN Flooring CA-6 Control Room 11 No
Hallway 10
9 9
2 ' 2
COVE BASEBOARD ADHESIVE  Flooring BA-7 Bathroom 10 No
BROWN
Hallway 10
9 9
2 2
Mechanical Room 1

Section 3 Summary of Findings for Suspect Materials Page 1
Licensed to: Environomics, Inc., Phoenix, AZ. 85016



Site Inlo-lmalion ” .
Control Tower (Site |ID: LUKE BASE)

Suspect Material Category

HM Number

Survey Performed By
Environomics, Inc.

Material Location(s)

Inspection Date
Friday, March 19, 1999

Floor Asbestos Present?

DRYWALL JOINT COMPOUND  Walls

DC-10

Electrical Room
Bathroom

Hallway

9

Hallway (8th Floor)
Hallway (7th Floor)
Haltway (6th Floor)
Hallway (5th Floor)
Hallway (4th Floor)
Haillway (3rd Floor)
2

Hallway (2nd Floar)
Hallway (1st Floor)
Mechanical Room

101 Trace

== =2 NN W R O N O

GYPSUM WALLBOARD Walls

Electrical Room
Bathroom

Hallway

9

Hallway (8th Floor)
Hallway (7th Fioor)
Hallway (6th Floor)
Hallway (5th Floor)
Hallway (4th Floor)
Hallway (3rd Floor)
2

Hallway (2nd Floor)
Hallway (1st Floor)
Mechanical Room

101 No

-
o o

- 2 NN WA OO N8O -

TEXTURING COMPOUND Walls

TC-11

Electrical Room
Bathroom

Hallway

9

Hallway (8th Floor)
Hallway (7th Floor)
Hallway (6th Floor)
Hallway (5th Floor)
Hallway (4th Floor)
Hallway (3rd Floor)
2

Hallway (2nd Floor)
Hallway (1st Floor)
Mechanical Room

101 No
10
10

= = NN W s O N

2'X 4" CEILING TILE WITH Ceilings
GROOVES

CT-6

Section 3 Summary of Findings for Suspect Matenals Page 2
Licensed to" Environomics, Inc., Phoenix, AZ, 85016



Site Information _’ )
Control Tower (Site ID: LUKE BASE)

Survey Performed By
Environomics, Inc.

Inspection Date
Friday, March 19, 1999

Suspect Material Category HM Number Material Location(s) Fioor Asbestos Present?
FLOOR TILE ADHESIVE TAN Miscellaneous AD-4 Bathroom 10 No
Hallway (10th Floor) 10
FLOOR TILE ADHESIVE Miscellaneous AD-2 Electrical Room 101 No
YELLOW
WINDOW GLAZING COMPOUND Miscellaneous WP-12 Control Room 1 No

Section 3 Summary of Findings for Suspect Matenals Page 3
Licensed to. Environomics, Inc., Phoenix, AZ, 85016



Seciion 4 Niaterial Information Tables

Site Information

Control Tower (Site ID: LUKE BASE)

Luke Ajr Force Base, AZ 85309

Survey Performed By
Environomics, Inc.

Inspector
Barry Burrows

Client Information

MORRISON-KNUDSEN CORPORATION
17300 RED HILL AVENUE, SUITE 150
IRVINE, CA 92614

Inspection Date

Friday, March 19, 1999 1629

Job Number

Matenal Description Material Numb Asbestos Present?
EWATER TANK INSULATION ;ti-8 ITrace
Material Category Friable Classification EPA Category Total Quantity Unit of Measure
TSI iFriabIe ;Friable 30 iSquare Feet
General Condition Damage Category Overall Material Assessment Recommended Response
. ! ! Manage in Place
a | Material Co
'Maten'sl Location(s) Filoor Location Quantity Location Condition Matenial Comments (by Location}
Mechanical Room 1 30
Sample 10(s) Sample Location(s}) Floor Analyzed Overall Result Layer(s} Reported by Lab Results by Layer
Ti-8-1 White (Room 1 Mechancial) 1 Yes Trace gl < 1% % Chrysotile
5
TI-8-2 White (Room 1 Mechanical) 1 Yes Trace n < 1% % Chrysotile
»
'H-é—_:i— White (Room 1 Mechanical) 1 Yes Trace nm - < 1% % Chrysotiie
»
Material Description Matenal Number | Asbestas Present?
42" X 12" FLOOR TILE TAN ft-3 Yes
Matenal Category Friable Classification B EPA Category o ~7:1.-)-13—‘I~Ouanri!y Unit of Me;srm:e. o
Flooring ‘Non-Friable Category | 55 Square Feet
“Ge-ne;;onditbn Damage Category Overall Material Assessment h ) ;;o;n;n;; Re-s;x:r—rse o
Manage in Place
General Material Comments S o
—A;a_(e—na_l Location(s) Floor Location Quantity Location Condition Matenal Comments (by :';can‘on)
Bathroom 10 25
Hallway 10 30 o o - I
Sample 1D(s) Sample Location(s) Filoor Analyzed Overall Result Layer(s) Re;ojed by Lab - Results by Layer
FT-3-1 (Bath) 12 x 12 Tan 10 Yes 3 1) FT 3 % Chrysotile
)
FT32 (Bath) 12 x 12 Tan 10 Yes 3 nFr 7 3%Chysoie
| 5
FT-33 (Bath) 12x12Tan 10 Yes Y 2 " awchysoe
»

Section 4 Page 1
Licensed to: Environomics, Inc., Phoenix, AZ, 85016
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Section 4 Material Information Tables

Site Information
Control Tower (Site ID: LUKE BASE)

Survey Performed By
Environomics, Inc.

Inspection Date
Friday, March 19, 1999

Material Description Material Number Asbestos Present?
9" X 9" FLOOR TILE GREEN ft-1 No
Matenal Category Friable Classification EPA Category Total Quantity Unit of Measure
iFlooring Non-Friable ‘Category | ;300 {Square Feet
General Condition Damage Category Overall Material Assessment Recommended Response .
' : iNo Response Required, No Asbestos Detected
General Material Comments
Material Location(s) Floor Location Quantity Location Condition ~ Material Comments (by L;>cation)
Electrical Room 101 300
Sampie 1D(s) Sample Location(s) Floor Analyzed Overall Result Layer(s) Reported by Lab Results by Layer
FT-1-1 Room 10 (9 x 9 Green) 10 Yes BLD 1) FT Below limit of detection

2)

3)
FT-1-2 Room 10 (9 x 9 Green) 10 Yes BLD 1 FT Below limit of detection

2)

3)
FT-1-3 Room 10 (9 x 9 Green) 10 Yes BLD 1) FT Below fimit of detection

2)

3)
Matenial Description Matenial Number Asbestos Present?
CARPET ADHESIVE TAN ca-6 No
Matenal Category Friable Classification EPA Category Total Quantity Unit of Measure
Flooring ;Non-Friable Category 1 686 Square Feet
General Condition Damage Category Overall Matenial Assessment Recommended Response

No Response Required, No Asbestos Detected

General Material Comments

Material Location(s)

Location Condition Matenal Comments (by Locaton)

Fioor Location Quantity
Controt Room 11 216
Hallway 10 30
9 9 224
2 2 216
Sampie ID(s) Sample Location(s) Floor Analyzed Overall Resuft Layer(s) Reported by Lab Results by Layer
CA-6-1 Yellow (Room 11) 1 Yes BLD 1) CA Below limit of detection
2)
3)
CA6-2 (Room 2) 2 Yes _ BLD  wca Below limit of detection
2)
3)
CA-6-3 (Room 2) > T Tves  TTBIDT meA T T T Beowimitofdetecton
2)
3)

Section 4 Page 2
Licensed to: Environomics, Inc., Phoenix, AZ, 85016
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Section 4 Material Information Tables

Site Information Survey Performed By Inspection Date

Control Tower (Site ID: LUKE BASE) . Environomics, Inc. Friday, March 19, 1999
Material Description Matenal Numb Asbestos Present? -
COVE BASEBOARD ADHESIVE BROWN iba-7 ‘No

Matenal Category Friable Classification EPA Category Total Quantity ) Unit of Measure
Flooring iNon-Friable iCategory 1 545 jLinear Feet

General Condition Damage Category Overall Matenial Assessment Recommended Response
: No Response Required, No Asbestos Detected

G I Material Co ts
_Maren'al Location(s} Floor Location Quantity Location Conditron Matenal Comments (by Location)
Bathroom 10 20
Hallway 10 25
9 9 224
2 ‘ 2 216
Mechanical Room 1 60
Sample ID(s) Sample Location(s) Fioor Analyzed Overall Result Layer(s) Reported by Lab Results by Layer
BA-7-1 Brown (Room 10) 10 Yes BLD 1) BA Below limit of detection
2)
3}
BA7-2 Brown (Room 9) 9 Yes BLD 1) BA  Belowlimit of detection
. 2)
3)
BA-7-3 (Room 1 Mechancial) 1 Yes BLD 1) BA Below limit of detection
2)
3)
Material Description Matenial Number Asbestos Present?
DRYWALL JOINT COMPOUND dc-10 Trace
Matenal Category Fnable Classification EPA Category Total Quantity Unit of Measure
Walls Non-Friable Category I 3,350 Square Feet
General Condition Damage Category Overall Matenal Assessment Recommended Response

Manage in Place

General Material Comments

Material Location(s) Filoor Location Quantity Location Condition Matenal Comments (by Location)

Electrical Room 101 150

Bathoom 10 50

Haltway B 10 200 S ’
;“_“ B 9 150 S S A
Hallway (8th Floor) 8 200 ’

Hal_l;vay (7th Floor) o 7 250 S S o
;l-aTl;vay (6th Floor) 6 250 - T o
Iji_allway (5th Floor) 5 250 o _ o T
;1a-llway (4th Floor) 4 250 T e

Section 4 Page 3
Licensed to Environomics, Inc., Phoenix, AZ, 85016



Section 4 Material Information Tables

Site Information
Control Tower (Site ID: LUKE BASE)

Inspection Date
Friday, March 19, 1999

Survey Performed By
Environomics, Inc.

‘Hallway (3rd Floor) 3 250
2 2 600
‘Hallway (2nd Floor) 2 250
‘Hallway (1st Floor) 1 250
‘Mechanical Room i 1 150
Sampile ID(s) Sampie Location(s) Fioor Analyzed Overall Result Layer(s) Reported by Lab Results by Layer
-DC-10-1 Room 10 Electrical Room 10 Yes Trace 1) bC < 1% % Chrysotile
2)
3)
DC-10-2 Bath (10) 10 Yes Trace 1) DC < 1% % Chrysotile
2)
3)
DC-10-3 Room 1 (Mechanical) 1 Yes Trace 1 DC <1% % Chrysotile  *
2)
3)
Material Description Matenal Number Asbestos Present?
GYPSUM WALLBOARD jw-9 No
Material Category Friable Classification EPA Category Total Quantity Unit of Measure
Walls Non-Friable Category |i 3,350 Square Feet
General Condition Damage Category Overall Matenal Assessment Recommended Response

No Response Required, No Asbestos Detected

General Matenial Comments

Material Location(s) Floor Location Quantity Location Conditon  Material Comments (by Location)

Electrical Room 101 150

Qroom o 10 150 T - - - -
Hallway s o
9 o 9 150 - T T e e e e
Hallway (8th Floor) T 200 e
Hallway (7th Floor) g ST T T T T T e e e e
Hallway (6th Floor) : o w%_ -__;5_0"_ e o
Hallway (5th Floor) 5 20 T T - e s e
Hallway (4th Floor) 4 250 B - e e e .
Haliway (3rd Floor) 3 o507 ST o mem e s N
z T T T T e
Hallway (2nd Floor) S 5 Zga T T e e e - .
Hallway (1st Floor) 1 250“_‘ T T T T e e S
Mechanical Room 1 150 e e e

Section 4 Page 4
Licensed to. Environomics, Inc.. Phoenix, AZ. 85016



Section 4 Material Information Tables

Site information

Control Tower (Site ID: LUKE BASE)

Survey Performed

By

Environomics, Inc.

Inspection Date

Friday, March 19, 1999

Sampie 1D(s) Sample Location(s) Floor Analyzed Overall Result Layer(s} Reported by Lab Results by Layer
JW-9-1 Room 10 Electrical Room 10 Yes BLD 1) JW Below limit of detection
2)
3)
JW-9-2 Bath (10) 10 Yes BLD 1) W Below limit of detection
2)
3)
Jw-g-3 Room 1 (Mechanical) 10 Yes BLD 1w Below limit of detection
2)
3)
Material Description Material Number Asbestos Present?
TEXTURING COMPOUND tc-11 No
Material Category Friable Classification EPA Category Total Quantity Unit of Measure
Walls Non-Friable Category Il 3,350 Square Feet
General Condition Damage Category Overall Matenal Assessment Recommended Response
No Response Required, No Asbestos Detected
General Matenal Comments
Material Location(s} Fioor Location Quantity Location Condition Material Comments (by Loc:;non) T
Electrical Room 101 150
Bathroom 10 150
Hallway 10 200
9 9 150
Haliway (8th Floor) 8 200
Hallway (7th Floor) 7 250
Hallway (6th Floor) 6 250
Hallway (5th Floor) 5 250
Hallway (4th Floor) 4 250
Hallway (3rd Floor) 3 250
2 2 600
Hallway (2nd Floor) 2 250
Hallway (1st Floor) 1 250
Mechanical Room 1 150
Sample 1D(s) Sample Location(s) Floor Analyzed Overail Resuft Layer(s) Reported by Lab C ‘*';es’u”;“.; L.-ajy_er_. T
TC-11-1 Room 10 (Electrical ) 10 Yes BLD n e Below limit of detection
2)
3)
TC-11-2 Bath (10) 10 Yes BLD 1) TC T Below limit of detection
2)
3)
TC-11-3 Room 1 (Mechanical) 1 Yes BLD H TC " Below limit of detection
2)
3)

Sectron 4 Page 5
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Section 4 Material Information Tables

inspection Date

Friday, March 19, 1999

Site Information
Control Tower (Site ID: LUKE BASE)

Survey Performed By
Environomics, Inc.

Material Description Material Numb. Asbestos Present?
i2* X 4' CEILING TILE WMITH GROOVES ECt-S 'No
Matenial Category Friable Classification EPA Category Total Quantity Unit of Measure
iCeilings [Friable Friable ‘440 'Square Feet
General Condition Darmage Category Overall Matenal Assessment Recommended Response
) f ' ‘No Response Required, No Asbestos Detected
L H
G | Material Co.
Material Location(s) Floor Location Quantity Location Condition  Matenial Comments (by Location) T
9 9 224
2 2 216
Sampée I1D(s} Sampiée Location(s) Floor Analyzed Overall Result Layer(s) Reported by Lab Results by Layer
CT-5-1 (Room 9) 2x 4 g Yes BLD 1) CT Belfow limit of detection
2)
3)
CT-5-2 (Room 9) 2 x 4 9 Yes BLD 1y CT Below limit of detection
2)
3)
CT-5-3 (Room 2) 2 Yes BLD 1) CT Below limit of detection
2)
3)
Material Description Matenal Number Asbestos Present?
FLLOOR TILE ADHESIVE TAN ad4 No
Material Category Friable Classification EPA Category Total Quantity Unit of Measure
Miscellaneous Non-Friable Category | 55 Square Feet

General Condition Damage Category Overall Matenal Assessment Recommended Response
No Response Required, No Asbestos Detected
General Material Comments
Matenal Location(s) Floor Location Quantity Location Conditron Material Comments (by Logal:on) 7 T 7
Bathroom 10 25
Haliway (10th Floor) 10 30
Sampie 1D(s) Sample Location(s) Floor Analyzed Overall Result Layer(s) Reported by Lab Resufs by Layer
AD-4-1 (Bath) tan 10 Yes BLD 1) AD Below limit of detection
2)
3)
AD4-2 T @athy Tan 10 Yes  BLD  naAD " " 'Below imitof detection
. 2)
3)
AD-4-3 (Bath) Tan 10 Ves | BLD  map 777777 Belowlmitof detection
2)

Section 4 Page 6
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Section 4 Material Information Tables

Site Information
Control Tower (Site ID: LUKE BASE)

Survey Performed By
Environomics, Inc.

Inspection Date
Friday, March 19, 1999

il D iption Matenal Number Asbestos Present?
iFLOOR TILE ADHESIVE YELLOW ’tad-Z iNo
Material Category Friabie Classification EPA Category Total Quantity Unit of Measure
Miscellaneous Non-Friable (Category | [300 Square Feet
. ! ——— L
General Condition Damage Category Overall Matenal Assessment Recommended Response
: ' No Response Required, No Asbestos Detected
General Material Comments
'Ma(en'al Location(s) Floor Location Oua;l;ry Location Condition Material Comments (by Location)
Electrical Room 101 300
Sample IDX(s) Sample Location(s) Fioor Analyzed Overall Resuilt Layer(s) Reported by Lab Results by Layer
AD-2-1 {Room 10) Yellow 10 Yes BLD 1) AD Below limit of detection
2)
3)
AD-2-2 (Room 10) Yellow 10 Yes BLD 1) AD Below limit of detection
2)
3)
AD-2-3 (Room 10) Yellow 10 Yes BLD 1) AD Below limit of detection
2)
3)
Matenial Description Material Number Asbestos Present?
WINDOW GLAZING COMPOUND wp-12 No
Maternial Category Friable Classification EPA Category Total Quantity Unit of Measure
Miscellaneous Non-Friable Category Il 15 Linear Feet
General Condition Damage Category Overall Matenal Assessment Recommended Response
No Response Required, No Asbestos Detected
General Material Comments
Mateial Location(s) = Fioor Location Quantty  Location Condilion _ Material Comments (by Location)
Controt Room 11 15
Sampie I1D(s} ) Sample Location(s) Floor Analyzed Overall Result Layer(s) Reported by Lab Results by Layer
WP-12-1 Room 11 (Control Room) 11 Yes BLD 1) WP Below limit of detection
2)
3)
WP-12-2 Room 11(Control Room) 11 Yes BLD 1) WP Below limit of detection
2)
3}
WP-12-3 Room 11(Control Room ) 11 Yes BLD 1) WP Below limit of detection
2)
3)

Section 4 Page 7
Licensed to; Environomics, Inc., Phoenix, AZ, 85016
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Section 5 Removal Cost Estimate Summary

It is not our recommendation to remove these materials unless they are beyond repair, or

planned demolition or renovation activities will disturb the materials. Estimates are based

on recent pricing we have received from contractors performing similar work and may vary
from actual costs due to the scope of work, prevailing wage, quantity of material removed,
control measures specified and contractor work loads, etc.

Building Control Tower

BATHROOM .
Removal Costs
EPA Category Suspect Material HM QTy. - Units (low to high)
Category | A2"X 12" FLOOR TILE TAN 3 ’ 25 Square Feet $500
Space Removal Costs: ~ $500 to $500
HALLWAY
Removal Costs
EPA Category Suspect Material HM QTY. Units (low to high)
Category | A2 X T2  FLOOR TILETAN 3 30 SquareFest gso0
~ Space Removal Costs: 7 $500 to $500
Total Removal Costs: . o $1000_ fc;"_é'ﬁ;b—f)bm )

Building 1D: Controt Tower Section 5 Page 1

Asbestos Survey Report
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Appendix A
Definitions of Terms and Assessment Criteria



Deﬁnitians of Terms and Assessment Criteria

This survey report organizes information on each suspect ACBM identified in tables
located in Section 4. This section describes how to interpret the data found on
materials listed in Section 4.

Material description contains the description of the suspect homogeneous asbestos containing building material.
Material Serial Number is used to reference the material for reinspections, etc..
Asbestos type and content describes the type of asbestos and its percentage in the material.

Asbestos Results for positive materials are shown as a percentage. Samples having less than 1% asbestos are reported
as containing “Trace™ amounts of asbestos and samples with no detected asbestos are reported as “BLD" or below limit of

detection.

Sample number(s) identifies a particular material sample obtained from a specific sample location. Sample numbers are
used primarily for laboratory identification.

Sample Location identifies where the samples of this material were obtained.

Material Category categorizes each material as surfacing, TSl or miscellaneous.

Surfacing Materials - Asbestos containing materials that are sprayed-on, trowled-on or otherwise applied to surfaces, such as
acoustical plaster on ceilings and fireproofing on structural members, or other materials on surfaces for acoustical,
fireproofing, or other purposes.

Thermal Systems Insulation (TSI) - Asbestos containing materials applied to pipes, fittings, boilers, breaching, tanks, ducts or
other interior structural components to prevent heat loss or gain or water condensation.

Miscellaneous Materials - Asbestos containing materials applied to or a part of building components that are not classified as
surfacing materials or thermal systems insulation.

Quantity & Units reports approximate total quantity per unit of measure for each material.
Building(s) & Floor(s) specifies where a material is located.
Material Location describes where the material is found throughout the building.

Material Condition identifies the material as Friable, Non-friable or Jacketed (for thermal systems insulation only) if
asbestos is present.

Friable - An asbestos containing material that can be crumbled, pulverized or reduced to powder, when dry, by hand
pressure, such as spray applied fireproofing on structural steel members, spray applied acoustical ceiling materials or
damaged thermal systems insulation. Friable materials are of greatest concern due to their potential fiber release.

Non-Friable - An asbestos containing material where the asbestos is bound tightly in a matrix or sealed by a protective layer.
Non-friable materials can become friable by being rendered to a crumbled, pulverized or powdered state, when dry, by
crushing, sanding, sawing, shot-blasting, severe weathering or by other mechanically induced means. Common exampiles of
non-friable materials are adhesives, floar tiles, transite and roofing materials.

Jacketed - An asbestos containing material applied to thermal systems insulation and “jacketed” with a protective outer layer
such as canvas or metal to keep the material in good condition. Undamaged jacketed ACBM is considered non-friable. If the
jacketing is damaged, the material is considered friable.

Damage Category describes the type of damage, if any, to the material. The following damage categories are used: None,
Physical, Air, and Water.

Material Assessment identifies the condition of the material in relation to physical and water damage, deiamination of the
material from its substrate, the extent of the damage and the potential for damage from building conditions, such as,
accessibility by building occupants, influence of vibration, etc. The six standard assessment categories ranked by hazard
potential, with the first being the lowest hazard are as follows: 1) Potential for Damage, 2) Potential for Significant Damage,
3) Damaged, 4) Damaged with Potential for Damage, 5) Damaged with Potential for Significant Damage, and 6)
Significantly Damaged. Only friable materials are assessed under AHERA regulations. Non-friable materials, unless



damaged, are not assessed and can be assumed to be in good condition.

Damaged - The damage or deterioration of the material results in inadequate cohesion or adhesion with crumbling, blistering,
water stains, marring or otherwise abraded over less than on-tenth (1/10) of the surface if the damage is evenly distributed or
one-fourth (1/4) if the damage is localized.

Significant Damage - The damage or deterioration of the material results in inadequate adhesion or cohesion and the
damage is extensive and severe with one or more of the following characteristics: 1) Crumbling or blistering over at least
one-tenth (1/10) of the surface if evenly distributed, one-fourth (1/4) if the damage is localized; 2) Areas of the material
hanging from the surface, delaminated, or showing adhesive failure; 3) Water stains, gouges or marred.

Recommended Response suggests the appropriate options for controlling or maintaining ACBM in a safe manner. There
are four options used:

Operations & Maintenance (O&M) - A program designed to “manage” asbestos in-place. As long as asbestos containing
materials remain in a building, an O&M program should be instituted to alert maintenance personnel, custodial workers and
outside vendors of the existence and location of these materials and to set a policy for the maintenance of these materials.
The material is usually only required to be removed if it is significantly damaged, prior to demolition of the building or if it will
be disturbed by renovation activities.

Repair - The restoration of damaged or deteriorated asbestos containing building materials to an intact condition. Once the
intact condition is established, the material should be included in an O&M program. The material is usually only required to
be removed if it is significantly damaged, prior to demolition of the building or if it will be disturbed by renovation activities.

Abate Due to Condition - This material is significantly damaged and is unsafe in its current condition. The access to the
area should be restricted to personnel equipped with appropriate personal protection. This material should be property
removed by a licensed contractor using workers trained in the safe removal of asbestos.

Abate Prior to Renovation - This material should be properly removed prior to planned renovation activities by a licensed
contractor using workers trained in the safe removal of asbestos. This recommendation is usually made only on survey
reports prepared prior to planned renovation activities.

Comments & Damage Description contains any additional information and or specific details of material damage are noted
here.

EPA Category provides the appropriate material category as outlined in the NESHAPS regulation. The four options are
friable, Category 1, Category 2, and needs determination.

"Friable - Materials containing greater than 1% asbestos are always considered Regulated Asbestos Containing Materials
(RACM) that require removal prior to building renovation or demolition activities that impact the material.

Category 1 - Materials that are bituminous non-friable and contain more than 1% asbestos that become RACM and require
removal only when will be subject to grinding, cutting, sanding or abrading.

Category 2 - Materials that are non-friable and contain more than 1% asbestos that will have a high probability of being
crumbled, pulverized or reduced to a powder by the demolition or renovation activity. These material usually become RACM
and will require removal.

Needs Determination - Materials that the individual designing the abatement and demolition project needs to inspect and
evaluate to determine the potential for the material to beacome RACM and/or evaiuate the asbestos content for the composite
and individual layers of the material. For sheet rock with mudding compounds oniy, the EPA allows using the composite
sample result. If the composite result by Paint Counting the sample is below 1% asbestos, the material is not RACM.



Appendix B
Bulk Sampling Protocol and Analytical Methods



Bulk Sampling Protocol and Analytical Methods

Bulk samples of suspect asbestos containing building materials were obtained using standard industrial
hygiene techniques including wetting the material to minimize fiber release. Our personnel! wore half-face
air purifying respirators equipped with high efficiency particulate (HEPA) filters while obtaining samples.

Our sampling strategy for suspect friable surfacing materials was based on the guidelines outlined in the
EPA publication Asbestos in Buildings: Simplified Sampling Scheme for Friable Surfacing Materials, and
the procedures cutlined in 40 CFR 763, Subpart E (AHERA). For non-friable suspect materials, AHERA
requires the building inspector to determine the appropriate number of samples to obtain and analyze.
Usually one to three samples of non-friable materials are collected.

For each homogeneous material identified by visual inspection as suspect material, random samples are
obtained. There were three samples collected randomly from each homogeneous area and submitted to
laboratory for analysis.

The bulk samples were delivered to an independent laboratory that participates in the bulk sample
proficiency analysis program conducted by the United States Environmental Protection Agency and is
accredited by the National Voluntary Laboratory Program (NVLAP). The samples were analyzed using
Polarized Light Microscopy (PLM) with dispersion staining to estimate the percent of asbestos
composition by volume. Samples with no observable asbestiform minerals or with asbestiform in
concentration of less than 1% are designated as None-Detected. All other samples are designated as
asbestos containing with the appropriate percent of asbestos noted.



Appendix C
Laboratory Bulk Sampling Reports
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EMSL Analytical, Inc i

Phone (713) 686-3635 Fax: (713) 686-364

Attn.: Russ Nassof -

Environomics, Inc. Wednesday, March 24, 1999
5150 N, 18th Street

Suite A-111 Ref Number: TX99984

Phoenlx, AZ 85018

POLARIZED LIGHT MICROSCOPY (PLM)
Performed by EPA 800/R-93/116 Method*

Project: LUKE A.F.B.-BUILDING 095§

SAMPLE ASBESTOS NONASRESTOZ
SAMPLE LOCATION APPEARANCE TREATMENT % TYPE *% FIBROUS % NONFIBROUS
FY=1-4 ROOM 10 Green Dissotved None Datected 100% Other
Non-Fibrous
Homogeneous
Bulding ID: 0655  Seral Code:LUKEDRSS
Components: FT
(FT-1-2 ROGCM 10 Groen Dissolved None Detected 100% Other
Non-Flbfous
Homogeneaus
Components: FT
FT-13 ROOM 10 Graen Dissolved Hone Delected 100% Other
Non-FRyous
Homogeneous
Componenta: FT
AD-2-1 ROOM 10 Clear Disscived None Detected 100% Other
Noa-Fibrous
Homogeneous
Components: AD
ITD-Z‘Z ROOM 10 Clear Dissalved Nons Datected 100% Other
i Non-Fibrous
L Hamoganasous

Componants; AD

Conwnents: For all obvicusly heterogenecus samples easlly separatad o subgamplas, snd for layered samples, each componant ls analyzed saparatsly, Also, “#
of Layers” refers to number of separable subsamples.
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EMSL Analytical, Inc Houston, TX 77092
‘ Phone (713) 686-3635  Fax: (713) 686-364.
Aftn.: Russ Nassof
Environomics, Inc. Wednesday, March 24, 1588
5150 N. 16th Street
Suits A-111 ) Ref Number: TX99564
Phoenix, AZ 85018
| POLARIZED LIGHT MICROSCOPY (PLM) |
' Performed by EPA 800/R-93/116 Method* Jl
Project: LUKE A_F.B.-BUILDING 0955
SAMPLE ASBESIQS NONASBESTOS
SAMPLE LOCATICN APPEARANCE TREATMENT % TYPE % FIBROUS % NONFIBROUS
AD-2-3 ROOM 10 Glear Dissoivad Nona Detected ] 100% Othar
Non-Flbrous
romesemeos | | |
)i
Bulling ID: 0955  Serial Code:LUKEQS55
Companents: AD
FT-31 IBaTH Tan Diszolved 3% Chiysotile 7% Cther
Non-Fibrous
Pomeginease |
L _
Companants: FT
lFraz BATH Tan | Dissctved 3% Chrysctie ‘ 97% Clher
' Non-Fibrous I
i Homogansous [
Componants: FT .
Fr33 | BATH Tan | Diesotied 3% Chrysote | GT% Other
Noa-Fibrous |
Hamogenaaus | |
l
Componenta: FT .
AD-4-1 BATH Clear ]Dlssotved Nong Datecied I‘ 100% Ofthar
Non-Flbrous ’
Homogeneous :
Componierts: AD

Comments: For all sbvicusly heterogenevus samples easly saparated into subsamples. and for layared samples, each component is analyzed saparately. Alsa, “#
of telers o amber of separable subsampies.

es Ak aralyzed by ELAP 198-1 Method
AN
4 \

'Y‘T
\ \ y
\

\\ \
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N Apalyst. Signatory
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EMSL Analytical, Inc =~ St cis

Phone (713) 686-3635 Fax: (713) 685-364

Afin.: Russ Nassof ’
Environomics, Inc. Wednesday, March 24, 1999
5150 N. 16th Street

Suite A-111 Ref Number: TXE69934

Phoenix, AZ 85‘016

F POLARIZED LIGHT MICROSCOPY (PLM)
l Performed by EPA 600/R-83/116 Method*

Froject: LUKE A.F.B,-BUILDING 0955

SAUPLE _ ASBESTOS NONASBESTOS
SAMPLE LOCATION APPEARANCE TREATMENT *% TYRE % FIBROUS % NONFIBROUS

AD4-2 BATH Clear Dissolved None Detected 100% Cther
Non-Firous
Homogeneous I

Bullding ID: 0955  Serial Code:LUKEQOSSS5

Companents: AD

AD-4-3 BATH Cloac Dissolved Nona Detocted 100% Othar
Non-Flbrous
! Homogenaous
]

Components: AD —_—

cT54 ROOM 8 | Grey | Toased Neme Detected | 45% Caliuloss 25% Other
Fibrous 0% Glass
Homogeneous | l

Companents; CT

CT-6-2 ROOM 9 Gray Teased None Datected 45% Celkiose 25% Other
FErous 0% Glase
Homogeneous ‘

Componants: CT

cT5a ROOM 2 Grey [ Teasea ’ Nona Dstected | 45% Coluose 2% Other
Fibrous ! : W% Glass

‘ Homogeneous l
i |
Conponente: CT

7/ﬁ7us\r 'ars to number af saparable subsamples.

pl;sdwyz\ed by ELAP 1681 Mathod

L
\ is Grigg Approved
\ alyst. Signatory

™ Dicladmea: PLM has boon nwn 0 Miss a300tka in 1 smell percantige of temples which contain asbadto. Thus negathe PN rosiits cannct
blpwuhd.Somphcw-ﬂiormdmdmhbﬁdwﬁ“ﬂ&ﬂdum.MMMMvahm 3

Comments: For ol chvlously heterogeneous samples easly saparated inlo sut<amples, and for layered samples. sach component is analyzed separately. Also, “#
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EMSL Analytical, Inc Howsong 7% 7005
. Phone (713) 686-3635  Fax: (713) 686-364.
Attn.: Russ Nassof

Environomics, Inc. Wednesday, March 24, 1989
5150 N. 16th Street
Suite A-111 4 Ref Number: TX99964

Phoenix, AZ 85016

, POLARIZED LIGHT MICROSCOPY (PLM)
| Parformed by EPA 600/R-93/118 Mathod*

| —

Project: LUKE A.F.B.-BUILDING 0956
SAMPLE ASBESTOS S8E.
SAMPLE LOCATION APREARANCE TREATMENT b TYPE % ABROUS X NONFIBROUS
CA-S-1 ROOM 10 Tan Dissotved Nona Detacted 100% Other
Non-Florous
Hemogenaous
Bulding ID: 0953  Serial Code:LUKEQSSS
Componants: CA
lcasz ROOM 2 Tan I Dissoved Nohe Detectad 100% Other
! Non-Fibrous
i Homageneous
Components. CA
CAS3 ROOM 2 Tan Dissoived None Datected 100% Dther
Non-Flbrous
Homogeneous
Compaonents: CA
BA-7-1 ROOM 10 | Brown Dissolvad None Detected 6% Wollestonite 94% Othar
NoreFlbrous
Homogensous
Components: BA
BAT-2 ROOM B Brown | Disseivad Nore Detected 6% Wolsstonits 04% Other
Non-Fibroua :
Homogenesous I
Compaonants: BA

Comments: Fog all obviausly haterogeneous samples saslly separated Into subsamplas, and for leyered samples, each companent Is anatyzed zaparataly. Also, ¥

of Layers” Ters iq pymber of separable subsamples.

. 5 aﬁahgedl:ryELAPm&d Method

I
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- EMSL Analytical, Inc Houston 1 ooy

Phone (713) 686-3635  Fax: (713) 686-364

Altn.: Russ Nassof

Environomics, Inc. Wednesday, March 24, 1999
5150 N. 16th Street
Suits A-111 Ref Number: TX00964

Phoenix, AZ 85016

POLARIZED LIGHT MICROSCOPY (PLM)
Performed by EPA 600/R-93/118 Method*

Project: LUKE AF.B.-BUILDING 0956

SAMPLE ASBESIOS ASH S
SAMPLE LOCATION APPEARANCE TREATMENT * TYPE % FIBROUS % NONFIBROUS
BA-7-3 ROOM t MECH Brown Dissalved None Datected 6% Woikatonita 84% Other
Not-Fibrous
& Homogeneous
i .
Building 1D: 0955  Sarial Coda:LUKESS5
Camponernts: BA
TH3-1 ROOM 1 MECH Greyihie Diesolved <1% Chrysotle 40% Celuloas I5% Other
‘ Fibrous 25% Glass
! Homogansous
. |
Componants: T
TI8-2 ROOM 1MECH | GreyAvhite Dissclved | <1% Chrysotfie 40% Cailuloge 35% Other
‘ Fibrous [ 25% GQGlass
Hermoganeous I
Companents: T1
T+83 ROOM1MECH | Greyahia ! Dlesotved <1% Chrysatiie 40% Callulosa - 5% Gther
‘ Fitsous 25% Ghss
Homogeneous :
1 1
Components: Tt
JWg-1 ROOM 10 Whits Teased None Datecied 16% Celluloss 75% Other
: ELECTRICAL 10% Glass
ROOM Fibrous
Componants: JW

Jevmmenda=-For ail obvicusly hatarogenecus samples easly saparaied into subsamples, and for layerad aamples, each component is analyzed separately. Also, “#
/ of Laye > umber of separabla subsampiss.

{ " NY sfmplas a by ELAP 188-1 Method
‘\__ j
N
\ \,
?‘\ \Qudis Grigg Approved
AN “Analyst Signatory
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be gusrsnteed. Sampled repored aa +1% of 1008 delocied should e tested with #kiver SEM ot TEM, The abova tnat repart rekites only b tha 5
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EMSL Analytical, Inc pragien

Phone (713) 686-3635 Fax: (713) 686-364.
Altn.: Russ Nassof )

Environomics, Inc. Waednesday, March 24, 1989
5150 N. 16th Strest
Suite A-111 . Ref Number: TX99864

Phoenix, AZ 85016

POLARIZED LIGHT MICROSCOPY (PLM)
pParformed by EPA 600/R-93/116 Method"

Project: LUKE A.F.B.-BUILDING 0355

; SAMPLE ASBESTOS NONAZPESTQS
. BAMPLE LocATION APPEARANCE TREATMENT % TYPE % FIBROUS % NONFBROUS
Jw-a-2 BATH Whie Teesad None Deteclad 15% Cellulose T5% Other
‘ Fibrous 10% Giass

Homogenecus
Buiding !D: 0955  Satfal Code:LUKEDSEE
Components: JW
W53 ROOM 1 (MECK) | White Teased Nona Detected | 15% Calidoss 75% Other
: Fitrous 10% Glass

Homogensous l

; |
cbtrponemz JW
DC-10-1 ROOM 10 Whita Dissoled { <1% Chrysotis 100% Other
{ELECTRICAL) Non-Fibroue i
i Hamogensous {

Componants: DC
pC1o2 BATH White gom < 1% Chrysotile 100% Othar
Componants: DC
0C-10-3 RCOM 1 (MECH) |white Dissoived < 1% Chrysotita 100% Other
: Non-Fibrous

Ramogeneous I
Coemponents: DC )

COtmths For all obvously heterogeneous samples easlly saparatad Into subsamplas, and for layered samples, esch component Is analyzed ssgarately. Also, “¥
of Layera™ refers tq number of separable subsampies.
. aleo Yralyzed by ELAP 198-1 Mathod

h&" anq Approved
alyst Slgnatory

Discigimens; PLN Raa bean knowr 1 Mies 8abosing i 3 small parcentags of samples which cortaln sabeetos. Thue nogative PLM roeults osancl
be guunIntssd. Sampies reported 88 1% of none detecied 3houkd bo iosted with either SEM or TEM. Tha ahowg 161 1a0ort 1éistes only o the 8
Roms toxcted. This (@O0 May only ba raproduced i part with written approval by EMSL The above wet must net be usad by the olien to claim

NVLAP nor any sgency of the Unlted Gtataa Govarnmant, All "NVLAP” reporta with NVLAP g0 must cowain el et one

product endorsament by
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EMSL Analytical, Inc aingic

Phone (713) 686-3635 Fax: (713) 686-364.
Aftn.: Russ Nassof

Environomics, Inc. Wednesday, March 24, 1099
5150 N. 16th Street -

Suite A-111 Ref Number: TX90984
Phoenix, AZ 85018

POLARIZED LIGHT MICROSCOPY (PLM)
Performed by EPA 600/R-93/116 Method*

Project: LUKE A.F.B.-BUILDING 0955

SAMPLE S8E. NONASEESTOS
SAMPLE LOCATION APPEARANCE TREATHENT % TYPE % RBROUS % NONFIBROUS
TC-11-1 ROOM 10 Whia Dissolved None Detected 100% Other
1 (ELECTRICAL) Non.F]
Homogenaous
Bulding ID- 0955 Serial Code:LUKE0SSS
Components: TC
TC11-2 BATH White Dissalved Nona Datacted 100% Other
‘ Non-Fibrous
L Homogeneous
Components: TC
TC-11-3 ROOM 1 (MECH) | wWhita Dissoived None Detecled 100% Other
‘ Non-Fiorous
Homogeneous
Componants: TC
wpP-12-1 ROOM 11 Grey Digsolved Nona Detected 100% Othar
CENTRAL | e s
Homogenaous
Components: WP
WP-12-2 ROGCM 11 Grey Dlesolved None Datectsd 100% Other
; fWRAL Non-Fi
Homogeneaus
Components; WP

Comments: For all obviously heterogeneous samples easlly separated into subsamples, and for layered samples, mach comporent is analyzed separately. Algo, "#
of Layers” fefers to number of separable subsamplas.

lyzed by ELAP 198-1 Method
ga

Ay
N

s O Appraved
a]y Sign atory
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EMSL Analytical, Inc

Aftn.: Russ Nassof
Environomics, Inc.
5150 N. 16th Streel
Suite A-111

Phoenix, AZ 85018

23021 Central Phkwy, C-13
Houston, TX 77092

Phone (713) 686-3635  Fax: {713) 686-364

Wednesday, March 24, 1999

Ref Number: TX99984

| POLARIZED LIGHT MICROSGOPY (FLM)
L Performed by EPA 600/R-93/118 Method*

Project: LUKE A F.B.-BUILDING 0955

ASBESIOS HONASBESTOS
SAMPLE LOCATION  APPEARANCE  TREATMENT % TYPE L FBROUS % NONFIBROUS
Wp-123 ROOM 11 Grey Dissolved | None Datactad ; 100% Other
| SRR v | |
I | Homogersous | I

Building ID: 0955 Serial Code:LUKE0955
Componants: WP

dmj_r?.wmnbuof separmble subsampies.
'/va[f a{w Zed by ELAP 196-1 Mettid

T

dunmmu: For all cbviously tietarogeneous samples sacly separated Ink sUbsamples, and for layered sampias, each component is analyzed saparatsty. Also, “#

o
A \ \ _
\ itis G Approved
\ alyst \ Signatory
\'\' . \
‘\ .‘ . .,
* | 2 PLM mnmhubcmhlmmdummwﬂmmmmnwm,mmm
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Summary of Regulatory Requirements



Appendix D Summary of Regulatory Requirements

This appendix provides a summary of building owner and manager requirements under various asbestos
regulations promulgated by the Occupational Safety and Health Administration (OSHA) and the Environmental
Protection Agency (EPA) to protect building occupants and employees from exposure to asbestos.

Survey Requirements

Prior to any renovation activity, OSHA and EPA regulations require that a complete asbestos survey be
performed to determine if asbestos is present in any suspect asbestos containing material that will be present
in the construction or work area. This survey report addresses accessible materials. It is recommended that
prior to renovation activites, inaccessible areas that could contain asbestos materials be inspected.

Notification and Posting Requirements

Regulatory agencies feel that the building owner or manager should be responsible for knowing and
communicating the locations of asbestos in their buildings to building employees, outside contractors and
tenants to prevent exposure to asbestos.

OSHA requires building employees, outside contractors, vendors and construction contractors bidding on or
performing work in buildings to be provided with notification regarding asbestos containing materials in their
work areas. OSHA also requires that asbestos warning signs be posted in mechanical rooms.

Removal Requirements

Under EPA regulations, asbestos containing materials must be properly removed by licensed asbestos
abatement contractors prior to renovation or demolition activities that would disturb friable materials or cause
non-friable materials to become friable and a reguiated material.

Repair of Damaged Materials and Cleanup of Debris

OSHA requires that asbestos containing debris be immediately cleaned up. It is recommended that damaged
materials that may release fibers be repaired as scon as possible to prevent fiber release and potential
exposures.

Training Requirements

OSHA requires employers whose employees are likely to or required to disturb asbestos to receive an
asbestos training course. Refresher training is required to be provided annually.



Appendix E
Drawings Indicating Asbestos Sample Locations
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EMSL Analytical, Inc o™

Phone (713) 686-3635 Fax: (713) 686-364.

Attn.: Russ Nassof

Environomics, Inc. Wednesday, March 24, 1999
5150 N, 16th Street
Suite A-111 Ref Number: TX80684

Phoenix, AZ 85018

POLARIZED LIGHT MICROSCOPY (PLM)
Performed by EPA 600/R-93/116 Method*

Project: LUKE A.F.B.-BUILDING 0955

SAMPLE ASBESTOS NONASBESTOZ
SAMFPLE LOCATION APPEARANCE TREATMENT % TYPE % FIBROUS % NONFBROUS
FY-1-1 ROOM 10 Green Dissolved None Datacted 100% Other
;
Homogeneous
Bulding ID: 0855  Seral Code:LUKEDSSS
Components: FT
'ET-1-2 ROOM 10 Groen Dissolved Nona Detected 100% Other
! Non-Flbrous |
Homogenaous J
Componenta: FT
ET-H% ROOM 10 Graen Disgolved HNone Delected 100% Other
Non-Flbrous
Homogeneous
Components: FT
AD-2:1 ROOM 10 Clear Disscived None Detecled 100% Other
: Non-Fibrous
‘ Homogeneous
Components: AD
’Xo-z-z ROOM 10 Clear Digsctved Nona Datectad 100% Other
L Non-Fibrous

Componants; AD

Comments: For all obviouely helerogenecus samplas saslly separatad into subsamplat, a4 for layered samples, each componant s analyzed saparataly, Also, “¥
of Leryers* refera to number of separsbie subsarmples. _

Grigg "—.\ Approved
Signatory

Mthmhlbmhmnmthﬂmlmmgdmphgmlenmnunm- Thus negative PLM remulic cannad
itad s 1% or 4one deteciad ahould ba tasted with either SEM or TEM. The above leet repod motates only 1 e 1
ﬁ-nsbshd ﬁhrwmmwyunmmmmwmwlbysmmmnmmhwdwmdm.dﬂm
product endorearnent by NVLAP nor any sgenay of the Unied Btaies Govarmumand All “NvLAS s with NYLA® logo must contain at leawt ore
signadure 1 be valid. Labomtony s act ressonsitie for the accunsoy of recults whan tedquested io separste and analyze igyered samples.
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- EMSL Analytical, Inc ot Py, 13

Phione (713) 686-3635  Fax: (713) 686-36s{ W51

Altn.: Russ Nassof

Environamics, Inc. Wednesday, March 24, 1599
5150 N. 16th Street
Suite A-111 Ref Number: TX999564
Phoenix, AZ 85018
| POLARIZED LIGHT MICROSCOPY (PLM) ’
Performed by EPA 800/R-93/116 Method* l
Project: LUKE A.F.B.-BUILDING 0955
; SAMPLE ASBESTOS NONASBESTOS
. SAMPLE LOCATION APPEARANCE TREATMENT % TYPE % FIBROUS % NONFIBROUS
AD-2-3 RooM 10 Clear Dissotvad None Detected 100% Other
i Non-Flbrous
Homogeneous i
Butkting 10 0955 Serisl Code:LUKE0355
Companents: AD
FT-31 { BATH Fm Dizzolved 3% Chrysollle 97% Other
‘ Non-Fibrous
Homogsneous
Componants: FT -
FTa2 BATH Ton [ Dissctved 3% Chrysctita ! 97% Cthar
! Non-Fibrous l
Homogenaous (
CQmpomn(x FT .
FT3s3 | BATH Tan | Dissolved 1 9% chrysatie 7% Other
: NowFibroua E
remeasons i
Cemponents: FT
AD-4-1 BATH Clear Dissotved Nong Deteciad 100% Other
i Non~Flbrous
Homogeneous :
* {
Componerts: AD

Cormments: For all obviously hetarogeneous samples easiy separated into subsamplas. and for layared samples, each component is analyzed separatety. Alsa, W
of i 2 reters ko number af separable subsampies.

ﬁ;\ ﬁ%\

ﬁ—\  Gurlls € igg Approved
PN Analyst. Signatory
"

N Dislsimens PLN has besn known b mixx asbeatos in a srmal Porceniage of camples whioh contein sabestor. Thus nagatve PLM resuits cannc
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EMSL Analytical, Inc Houstom TX 77092

1 Phone (713) 686-3635 Fax: (713) 686-364.
Alin.: Russ Nassof

Environomics, inc. Wednesday, March 24, 1999
5150 N. 16th Street
Suite A-111 Ref Number: TX89934

Phoenix, AZ 85016

‘ POLARIZED LIGHT MICROSCOPY (PLM)
[ Performed by EPA §00/R-9Y/116 Method*

Project: LUKE A.F.B,-BUILDING ¢955

SAMPLE ASBESTOS JASBE
SAMPLE LCCATION APPEARANCE TREATMENT * TYRE % FIBROUS % NONFIBROUS
AM BATH Clear Dissolved None Detectad 100% Other
' Non-Fhrous
Homogeneous
8ullding ID: 0955 Serial Code:LUKEDSSS
Components: AD
AD-4-3 BATH Claac Dissolved Nona Detacted ; 100% Othar
: Non-Fibrous
: Homogeneous
‘ |
CT5-1 ROOMS Grey Tassad None Detected 45% Callulose 25% Other
! Fibrous 30% Glass
Hamogeneous
Componants: CT .
CTTSQ ROOM 9 Gray Teased Hone Datectad 45% Celkdose 25% Other
) Firus W% Glase
j Homogeneous
Componants: CT
CT:5-3 ROOM 2 Grey Teased Nona Detected 45% Celulose 2% Other
: Eibrous 30% Gilass
; Homogeneous
‘ |
Conponants; CT
Cmmerm cbvieusty heterogensous samples easly saparated into subcampies, and for fayered samples. each component is analyzed separately. Also, “#
7 ora 'to rmber af saparable supsamples.
NY eam WyzedbyELAP19&1Meﬂwd
N
i én'gg Approved
alyst. Signatory
N
\. Dieckimns: PLM has beon lrows & Mis 10604 in & small Gercentiga of exmplas which Contain sabestos. Thus negatve PLM rasults omndt

NWWW.d!umMMhbﬁd%W&ﬂdamm.w‘“mmmybm 3
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EMSL Analytical, Inc e was™

Fhone (713) 686-3635  Fax: (713) 686-364.
Attn,: Russ Nassof

Environomics, Inc. Wednesday, March 24, 1909
5150 N. 16th Street
Suite A-111 Ref Numbher: TX989684

Phoanix, AZ 85018

FOLARIZED LIGHT MICROSCOPY (PLM) |
Performed by EPA 600/R-93/116 Method*

ProJect: LUKE A.F.B.-BUILDING 0955

; SAMPLE BESTO HQNASBESTOF
" SAMPLE LOCATION ARPEARANCE TREATMENT % TYpe % ABROUS X NONFIBROUS
CA-6-1 ROOM 10 Tan Dissolved None Detected 100% Other
Non-flbrous
Homogenacus
Buldhq 10: 0955  Sertial Code; LUKEQSSS
co‘mporths: CA
ﬁs-z ROOM 2 Tan Dissaived None Detactad 100% Other
! i Non-Fibrous
il Homoganeous
cm\ponenh‘ CA
CA-83 ROOM 2 Tan Digsolved Nona Datected 100% Other
‘ Non-Fibrous
Homogeneaus .
Companants: CA
BA-7-1 ROOM 10 Brown Disscived None Detected 6% VWolkstonile ©4% Othar
| Not-Fitxous
Homogeneous
Camponents: BA
BA T2 ROOM B Brown | Dissotved ( None Detected 6% Wollastonits 04% Other
‘ Non-Flbrous :
Homogsnaous
Components: BA
Comements: Far al obviously hetarogeneots samples easily separated Inlo subsamples, and for layered samples, each companert ts anatyzed saparataly. Also, "¢
of Layers” refers mber of saparable subsamples,
* ed by ELAP 188-1 Method
\ éngg Approved
EIY \ Signatory
D«dun«s. PLM has boan known 10 misa asbesios in 3 small percentage of aamples which eontain sabesicx Thus negadve PLM rewuits oannct
bo gumantsed Bamplas reported as <1 or none dalctad ehould be besind with skNaf SEM & TEM. Tha above lest repcit mistes anly 10 the 4

product sndorcement By NVLAP ror sny §gency of the United States Govemment. Al TNVLAP” 1900728 With NVLAP lngo must contun ¢t lesat one
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. . . 2501 Central Phny, C-13
EMSL Analytical, Inc Houston, 7 77083
Phone (713) 686-3635 Fax: (713) 686-364
Attn.: Russ Nassof

I'::nvlronomlm. Inc. Wednesday, March 24, 1999
5150 N. 16th Street
Suite A-111 Ref Number: TX009684

Phoenix, AZ 85018

POLARIZED LIGHT MICROSCOPY (PLM)
Performed by EPA 600/R-93/118 Method*

Project: LUKE A.F.B.-BUILDING 0955

SAMPLE ASBESIQS HONASBESTOS
SAMPLE LOCATION APPEARANCE TREATMENT % TYPE % FIBROUS % NONFIEROUS
BA-73 ROOM 1 MECH Brown Dissolved None Datected 6% Wollastonita 4% Other
‘ Non-Fibrous
l 1 Homogeneous
L
Bullding 10; 0955  Saria) Coda:LUKEDS5S
Components: BA
T8t ROOM 1 MECH Grey/While Digeodved < 1% Chrysotle 40% Celulose 35% Othar:
: i 25% Glass
Homogenaous
domponmh:'n
TIs2 ROOM 1 MECH | GreyAvhile Dissolves | <1% Chysotlie 40% Calluloge 5% Other
‘ Fibrous 25% Glass
Hemogansous '
Components: T
83 ROOM1MECH | Greywhia { Dleseived <1% Chrysctile 40% Celluose 3% Other
‘ Fibous 25% Ghso
Homogeneous [
ijmponeds:'ﬂ
JWa1 ROOM 10 VWhite Teased None Detected 15% Celluloss 75% Other
‘ ELECTRICAL Fibrous 10% Glass
ROOM
Homogenaous ] L

anpmthz:

JW
/mri' &ll ohvisusly haterogenecus samples easty saparated inio subsamplas, and for layered ssmples, each component is analyzed separately. Ales, ¥
‘ol umber of separable subsamplae.
. plas al

Laye
m% by ELAP 188-1 Method
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A% \\
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EMSL Analytical, Inc =~ 2Smeapom cs

Phone (713) 686-3635 Fax: (713) 686-364.
Altn.: Russ Nassof

Environomics, Inc. Wednesday, March 24, 1999
5150 N. 18ih Strest
Suite A-111 Ref Number: TX99064

Phoenix, AZ 85016

POLARIZED LIGHT MICROSCOPY (PLM)
Performed by EPA 600/R-93/116 Method~

Project: LUKE A_.F.B.-BUILDING 09%5

SAMPLE ASBESTOS NONASBESTQS
BAMPLE LOCATION APPEARANCE TREATMENT % TYPE % FIBROUS % NONFBROUS
Jw-e2 BATH Whie Teasad Nona Detectad 15% Celiulose T5% Other
‘ Flbrous 10% Giass
‘ Homogeneous
Buiding !D: 0955  Sertal Code:LUKEDSSE
Components: JW
W53 ROOM t (MECH) | Whie Teased Nona Detected , 15% Calidosa 75% Other
‘ Fitrous 10% Ghss
‘ Homogeneous E
| i
Components: JW
DC-10- ROOM 10 Whita Dissoivad [ <1% Chrysotle 100% Ovher
j (ELECTRICAL) Non-Fibroiss i
. Homagensous
3 |
Componants: DC
DC-102 BATH White | Digeoived < 1% Chrysotike 100% Othar
‘ Nog-Fibrous i
" Homoganeous |
Compenants: DG
0C-10-3 ROOM 1 (MECH) |white Dissolved <1% Chryzotita 100% Other
‘ Nen-Fibrous
Hamogeneous
!
Camponents: DC

Cormmients: For af obMously heterogeneous samples eeslly separated Into subsamples, and for laysred samples, each component ks snalyzed sagarately, Algo, ¥
of Leyera”™ refers 3 number of separable subsamples.
*NY ajeo aralyzed by ELAP 1868-1 Mathod

Approved
Signatory
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2501 Certral Plwy, C-13
Houston, TX 77092

Phone (713) 686-3635 Fax: (713) 686-364,

EMSL Analytical, Inc

Atin.: Russ Nassof
Environomics, inc.
5150 N. 16th Street
Suite A-111

Phoenix, AZ 85016

Wednesday. March 24, 1999

Ref Number: TX09964

POLARIZED LIGHT MICROSCQPY (PLM)
Performed by EPA 600/R-9%/116 Method*

Project: LUKE A.F.B.-BUILDING 0955

SAMPLE saE MONA3BESTOS
BAMPLE LOCATION APPEARANCE TREATMENT % TYPE % RBROUS % NONFIBROUS
TC-11-1 ROOM 10 Whia Digsotved Nona Detected 100% Other
‘ (BLECTRICAL) Noh-Flbrows
‘ Homogeneous
Bulding ID: 0956  Serlal Code:LUKEQSES
Components: TC
TC-11-2 BATH White Dissaived None Datected 100% Cther
‘ Non-Fibrous '
Homogeneous
Companents: TC
TC-11-3 ROOM 1 (MECH) | \White Dlesolved None Detecled 100% Othar
1 Non-Fibrous
Homogenaous
Componants: TC
YWP-12-1 ROOM 11 Grey Digsoived None Detected 100% Othar
: GENTRAL | o i
Camponants: WP
wWR.12-2 ROCM 11 Grey Diesotved None Datscted 100% Other
. (CENTRAL
ROCM) Non-Fibrous
Homoganaous
Companants; WP

Commenta: For sif obviously heterogenecus samples easily

of Layers* refers to number of separable subsamples.

|

PN feampies alsp-analyzed by ELAP 198-1 Methed

urtis Gggg
aly

saparated Into subsamples, end for layered samplas, sach cotmporent is analyzed separstsly. Also, “#

Approved
Slgnatory
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EMSL Analytical, Inc st 7 77000

Houston, TX 77092

Aftn.: Russ Nassof

Environomics, Inc. Wednesday, March 24, 1999
5150 N. 16th Street

Sulte A-111

Ref Number: TX09984
Phoenix, AZ 85018

( POLARIZED LIGHT MICROSCOPY (FLM)
L Performed by EPA 600/R-83/116 Methad*

Project: LUKE A.F.B.-BUILDING 0955

SAMPLE ASBESTOS NONASBEZTOS
. SAMPLE Location APPEARANCE TREATMENT % TYPE % FBRoOUS X NONFIBROUS
WP-123 ROOM 11 Grey Dissoived None Detected | 100% Other
‘ (CENTRAL !
ROOM) Non-Fibrous |
IHomogemous ’
Building ID: 0955 Seriat Coda:LUKE0SSS

Components: WP

Com:mnta For sl obviously hetaroganeous sampies 825y separated Inko subsamplas, and for layered samples, each component ks analyzed sgparaisly. Also, ¥
y.nycq_j f?}_lg nuTber of separabie subsamples.

/NY nmp:‘ ﬁ(ﬁ«\by ELAP 196-1 Metfiod
\ \

\
2\ _
A\ urtis G Approved
} \\ atyst Signatory
N \,
‘ \‘\ oua:m{&:mmwmmmmunmmdwmm“mmmwmmmmmm
- bey boodl Sampled repord ‘nﬁ%umm_wdmidboka\edwmviﬁus‘éuwm [hé abava tast report relatea only to the 8
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SYSTEM DESCRI PTI ON
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Syst ens Networ ks
2.1 Fi el d Devi ce Network
Fi el d Equi pnent
Overall System Reliability Requirenents
System Definitions
1 Fal se Al arm
2 Power Loss Al arm
3 I dentifier
4 Entry Control Devices
5 Facility Interface Device
Passage
El ectrical Requirenents
Power Line Surge Protection
Sensor and Device Wring and Conmunication Circuit Surge
Protection
.10 System Reaction
.2.10.1 Syst em Response
11 Envi ronnment al Condi ti ons
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.1 M nor | nspections

.2 Maj or | nspections

.3 Schedul ed Wor k
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Operation
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2.2 Exterior Electronics
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.1 Locks
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.2 Mai ntai nability
3 I nterchangeability
4 Product Safety
Control s and Desi gnati ons
Speci al Test Equi pnent
| ELD PROCESSI NG HARDWARE
Entry Control Local Processor
1.1 Processor Power Supply
NTRY CONTROL DEVI CES
Keypads
1 Keypad Di spl ay
2 Keypad Response Tine
3 Keypad Power
4 Keypad Mounting Met hod
Portal Control Devices
1 Pani ¢ Bar Enmergency Exit
2 El ectric Door Strikes/Bolts
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NN

EXECUTI ON

GENERAL REQUI REMENTS

.1 Install ation

.2 Encl osure Penetrations
.3 Col d @Gal vani zi ng

.4 Current Site Conditions
.5 Installation Software

SYSTEM STARTUP

SUPPLEMENTAL CONTRACTOR QUALI TY CONTROL
TESTI NG

CGeneral Requirenents for Testing
Predelivery Testing

Contractor’s Field Testing
Performance Verification Test
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CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

SECTI ON 13720

ELECTRONI C SECURI TY SYSTEM

PART 1 GENERAL

1.

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 gnati on only.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

| EEE Std 142 (1991) | EEE Recommended Practice for
Groundi ng of Industrial and Conmercia
Power Systens
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMAR)

NENVA 250 (1991) Enclosures for Electrical Equi pnment
(1000 Volts Maximum

NEVA | CS 1 (1993) Industrial Control and Systens
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (1996; Errata 96-4) National Electrica
Code

UNDERWRI TERS LABORATORI ES (UL)

UL 294 (1994; Rev thru May 1997) Access Contro
System Units

UL 681 (1994; Rev thru Cct 1997) Installation and
Classification of Burglar and Hol dup Al arm
Systens

UL 796 (1993; Rev thru Jul 1996) Printed-Wring
Boar ds

UL 1037 (1994; Rev thru May 1997) Antitheft Al arnms

and Devi ces

UL 1076 (1995; Rev thru May 1996) Proprietary
Burglar Alarm Units and Systens

2 SYSTEM DESCRI PTI ON
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The Contractor shall provide an Electronic Security Systemto include:
electronic srike release entry doors, central electronic control unit, key
pad interface, and renmpote light emtting di ode (LED) indication displays
for each entry door to the facility and for the door to the cab

1.2.1 Central Station

The central station shall be configured to provide operator interface,
interaction, dynamic and real tinme nonitoring, display, and control. The
central station shall control systemnetworks to interconnect all system
conponents including subordi nate or separate control stations, enroll nent
stations and field equipnent. The systemshall be able to nanage up to
16, 000 uni quely identifiable inputs and outputs.

1.2.2 Syst ens Net wor ks
1.2.2.1 Fi el d Devi ce Network

The field device network shall provide conmunication between a centra
control station and field devices of the system The field device network
shal | be configured as shown in the drawings. Field devices shall consi st
of al arm annunci ation | ocal processors and entry control |ocal processors.
Each field device shall be interrogated during each interrogation cycle.
The field device network shall provide |line supervision that detects and
annunci ates conmuni cations interruptions or conprom sed comuni cations

bet ween any field device and the central station

1.2.3 Fi el d Equi prent
Fi el d equi pnent shall include |ocal processors, sensors and controls.

Local processors shall serve as an interface between the central station
and sensors and controls. Data exchange between the central station and

the |l ocal processors shall include down-1line transnission of comrands,
sof tware and dat abases to | ocal processors. The up line data exchange from
the | ocal processor to the central station shall include status data such

as intrusion alarns, status reports and entry control records. Loca
processor is categorized as an entry control

1.2.4 Overall System Reliability Requirenments
The system including all conponents and appurtenances, shall be configured
and installed to yield a nean tine between failure (MBF) of at |east
10, 000 hours.
1.2.5 System Definitions
1.2.5.1 Fal se Al arm
An al armwhen there is no alarm stinul us.
1.2.5.2 Power Loss Al arm
An alarmresulting froma |loss of primary power.

1.2.5.3 I dentifier

A keypad personal identification number or code, bionetric characteristic
or any other unique identification entered as data into the entry contro

SECTI ON 13720 Page 5



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

dat abase for the purpose of identifying an individual. Identifiers shal
be used by the electronic security systemfor the purpose of validating
passage requests for areas equipped with entry control equi pnent.

1.2.5.4 Entry Control Devices

Any equi pnment which gives a user the neans to input identifier data into
the entry control systemfor verification

1.2.5.5 Facility Interface Device

A facility interface device shall be any type of mechanismwhich is
controlled in response to passage requests and all ows passage through a
portal.

1.2.6 Passage
Passage is defined as ingress and/ or egress past an entry control device,
or through a portal. Entry control procedures and equi pnent shall be
i npl enented for passage through each portal as shown.

1.2.7 El ectrical Requirenents

El ectrically powered ESS equi prent shall operate on 120 volt 60 Hz ac
sources as shown. Equipnent shall be able to tolerate variations in the
vol tage source of plus or mnus 10 percent, and variations in the line
frequency of plus or mnus 2 percent with no degradation of perfornance.

1.2.8 Power Line Surge Protection

Equi pnent connected to alternating current circuits shall be protected from
power |ine surges. Equipnent protection shall wthstand surge test
waveforms described in | EEE C62.41. Fuses shall not be used for surge
protection.

1.2.9 Sensor and Device Wring and Communication Circuit Surge Protection

I nputs shall be protected agai nst surges induced on device wiring. Qutputs
shal | be protected against surges induced on control and device wiring
installed outdoors and as shown. Conmuni cati ons equi pnent shall be

prot ected agai nst surges induced on any conmunications circuit. Cables and
conductors, except fiber optics, which serve as conmunications circuits
fromconsole to field equi pnrent, and between field equi prent, shall have
surge protection circuits installed at each end. Protection shall be
furni shed at equi pment, and additional triple electrode gas surge
protectors rated for the application on each wireline circuit shall be
installed within 1 m of the building cable entrance. Fuses shall not be
used for surge protection. The inputs and outputs shall be tested in both
normal node and conmon node using the followi ng two wavef or ns:

a. A 10 microsecond rise tinme by 1000 microsecond pul se width
waveformwith a peak vol tage of 1500 Volts and a peak current of 60 anperes.

b. An 8 microsecond rise tine by 20 nicrosecond pul se wi dth waveform
with a peak voltage of 1000 Volts and a peak current of 500 anperes.

1.2.10 Syst em Reacti on

1.2.10.1 Syst em Response
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The field device network shall provide a systemend-to-end response tine of
1 second or less for every device connected to the system

1.2.11 Envi ronnent al Condi ti ons
1.2.11.1 Interior, Controlled Environnent
Syst em conponents, except the consol e equipnent installed in interior
| ocations, having controlled environnents shall be rated for continuous
operation under amnbi ent environnental conditions of 2 to 50 degrees C dry
bulb and 20 to 90 percent relative humdity, non-condensing.
1.2.11.2 Consol e
Consol e equi prent, unl ess designated ot herwi se, shall be rated for
conti nuous operation under anbient environmental conditions of 16 to 29
degrees C and a relative hum dity of 20 to 80 percent.
1.2.12 System Capacity
1.3 DELI VERY OF TECHNI CAL DATA AND COMPUTER SOFTWARE
Al items of conputer software and technical data (including technical data
which relates to conputer software), which is specifically identified in
this specification shall be delivered in accordance with the CONTRACT
CLAUSES, SPECI AL CONTRACT REQUI REMENTS, and in accordance with the Contract
Data Requirenments List (CDRL), DD FORM 1423, which is attached to and
thereby made a part of this contract. Al data delivered shall be
identified by reference to the particul ar specification paragraph agai nst
which it is furnished.
1.3.1 Group | Technical Data Package
1.3.1.1 Syst em Dr awi ngs
The data package shall include the foll ow ng:
a. System bl ock di agram
b. Local processor installation, typical block, and wiring diagrans.
c. Local processor physical |ayout and schenmmatics.
d. Device wiring and installation draw ngs.

e. Details of connections to power sources, including power supplies
and groundi ng.

f. Details of surge protection device installation
1.3.1.2 Manuf acturer’s Data
The data package shall include manufacturer’s data for all materials and
equi pnent, including term nal devices, |ocal processors and central station
equi pnent provi ded under this specification

1.3.1.3 System Descri pti on and Anal yses

The data package shall include system descriptions, analyses, and
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cal cul ations used in sizing equi pnent specified. Descriptions and
cal cul ations shall show how the equi pnent will operate as a systemto neet
the performance of this specification. The data package shall include the
fol | owi ng:
a. Start-up operations.
1.3.1.4 Sof tware Data

The software data package shall consist of descriptions of the operation
and capability of system and application software as specified.

1.3.1.5 Certifications

Speci fied manufacturer’s certifications shall be included with the data
package certification

1.3.1.6 Key Control Pl an

The Contractor shall provide a key control plan. The key control plan
shal | include the follow ng:

a. Alisting of all keys and where they are used.
1.3.2 Group V Techni cal Data Package
1.3.2.1 Functi onal Design Manua
The functional design nmanual shall identify the operational requirenments
for the systemand explain the theory of operation, design philosophy, and
specific functions. A description of hardware and software functions,
interfaces, and requirenents shall be included for all system operating
nodes.
1.3.2.2 Har dwar e Manua
A manual describing all equipnent furnished including:
a. GCeneral description and specifications.
b. Installation and checkout procedures.
c. Equipnent electrical schematics and | ayout draw ngs.
d. System schematics and | ayout draw ngs.
e. Aignment and calibration procedures.
f. Manufacturer’s repair parts list indicating sources of supply.
g. Interface definition.
1.3.2.3 Sof t war e Manua
The software manual shall describe the functions of all software and shal
include all other information necessary to enabl e proper |oading, testing,

and operation. The manual shall include:

a. Definition of terns and functions.
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1

1

1

b. Use of system and applications software.

c. Procedures for systeminitialization, start-up and shut down.

d. Alarmreports.

e. Reports generation

f. Data base format and data entry requirenents.

g. Directory of all disk files.

h. Description of all comunication protocols, including data
formats, conmand characters, and a sanple of each type of data
transfer.

3.2. 4 Qperator’s Manual

The operator’s nmanual shall fully explain all procedures and instructions
for the operation of the system including:

a. Computers and peripheral s.

b. Systemstart-up and shutdown procedures.
c. Use of system and applications software.
d. Recovery and restart procedures.

e. Use of report generator and generation of reports.

—

Data entry.

g. Operator commands.

=y

Al arm and system nessages and printing fornmats.
i. Systementry requirenents.
3.2.5 Mai nt enance Manua
The mai ntenance manual shall include descriptions of nmaintenance for al

equi pnent including inspection, periodic preventive naintenance, fault
di agnosi s, and repair or replacenent of defective conponents.

.3.2.6 Fi nal System Draw ngs

The Contractor shall maintain a separate set of draw ngs, elenentary
diagrans and wiring diagrans of the systemto be used for final system
drawi ngs. This set shall be accurately kept up-to-date by the Contractor
with all changes and additions to the ESS and shall be delivered to the
Governnent with the final endurance test report. |In addition to being
conpl ete and accurate, this set of drawi ngs shall be kept neat and shal
not be used for installation purposes. Final drawi ngs submtted with the
endurance test report shall be finished drawi ngs on vell um and CD- ROV

4 TESTI NG
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1.4.1 Cener a

The Contractor shall performpre-delivery testing, site testing, and

adj ustnent of the conpleted ESS. The Contractor shall provide personnel
equi pment, instrunentation, and supplies necessary to performtesting.
Witten notification of planned testing shall be given to the Governnent at
| east 14 days prior to the test; notice shall not be given until after the
Contractor has received witten approval of the specific test procedures.

1.4.2 Test Procedures and Reports

Test procedures shall explain in detail, step-by-step actions and expected
results, denonstrating conpliance with the requirenments specified. Test
reports shall be used to docunment results of the tests. Reports shall be
delivered to the Governnent within 7 days after conpletion of each test.

1.5 TRAI NI NG
1.5.1 Cener a

The Contractor shall conduct training courses for designated personnel in

t he mai nt enance and operation of the systemas specified. The training
shall be oriented to the specific systembeing installed. Training manual s
shal | be delivered for each trainee with 2 additional copies delivered for
archiving at the project site. The nmanuals shall include an agenda,
defined objectives for each | esson, and a detail ed description of the
subject matter for each |l esson. The Contractor shall furnish audi o-visua
equi prent and other training materials and supplies. Were the Contractor
presents portions of the course by audio-visual material, copies of the
audi o-visual nmaterial shall be delivered to the Governnent either as a part
of the printed training manuals or on the same nedia as that used during
the training sessions. A training day is defined as 8 hours of classroom
instruction, including 2 15-nmi nute breaks and excluding | unchtinme, Mnday

t hrough Friday, during the daytine shift in effect at the training
facility. For guidance in planning the required instruction, the
Contractor shall assune that attendees will have a high school education or
equivalent, and are famliar with ESS. Approval of the planned training
schedul e shall be obtained fromthe Governnent at |east 30 days prior to

t he training.

1.5.2 Syst em Manager Trai ni ng

One-t hree system nanagers shall be trained for at |least 1 consecutive day.
The system nanager training shall consist of the operator’s training and
the foll ow ng:

a. Enrollnent/disenroll ment.

b. Assignnments of identifier data.

c. Assign operator password/levels.

d. Change dat abase configuration

e. System backup.

f. Any other functions necessary to nanage the system

1.6 MAI NTENANCE AND SERVI CE
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1

6.1 Warranty Peri od

The Contractor shall provide services required and equi pnment necessary to
mai ntain the entire systemin an operational state as specified, for a
period of 1 year after formal witten acceptance of the system and shal
provi de necessary material required for perform ng schedul ed adjustnents or
ot her nonschedul ed worKk.

.6.2 Description of Wrk

The adjustnent and repair of the systemincludes all conputer equipnent,
sof tware updates and conmuni cati ons transni ssion equi pnent, |oca
processors, sensors and entry control, facility interface, and support
equi prent. Responsibility shall be linted to Contractor installed

equi prent. The manufacturer’s required adjustnents and other work as
necessary shall be provided.

.6.3 Per sonne

Servi ce personnel shall be certified in the maintenance and repair of
simlar types of equipnent and qualified to acconplish work pronptly and
satisfactorily. The CGovernnent shall be advised in witing of the name of
t he designated service representative, and of any change in personnel

.6.4 Schedul e of Work

The Contractor shall perform2 minor inspections at 6 nmonth intervals (or
nmore often if required by the manufacturer), and 2 major inspections offset
equal Iy between the nminor inspections to effect quarterly inspection of

al ternating nagni tude

.6.4.1 M nor | nspections

M nor inspections shall include visual checks and operational tests of
consol e equi pnent, peripheral equipnent, |ocal processors, sensors, and
el ectrical and nechanical controls. Mnor inspections shall also include
nmechani cal adjustnents, new ribbons, and other necessary adjustnments on
printers.

.6.4.2 Maj or | nspections

Maj or i nspections shall include work described under paragraph M nor
I nspections and the foll ow ng work:

a. Cean all systemequipnment and | ocal processors, including
interior and exterior surfaces.

b. Performdiagnostics on all equi pnent.
c. Check, walk test, and calibrate each sensor

d. Run all system software diagnhostics and correct all diagnosed
probl ens.

e. Resolve any previous outstandi ng probl ens.

f. Purge and conpress data bases.
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1.6.4.3 Schedul ed Wor k

Schedul ed work shall be perforned during regular working hours, Mnday
t hrough Friday, excluding federal holidays.

1.6.5 Ener gency Service

The Governnent will initiate service calls when the systemis not
functioning properly. Qualified personnel shall be available to provide
service to the conplete system The Governnent shall be furnished with a
t el ephone nunmber where the service supervisor can be reached at all tines.
Service personnel shall be at site within 12 hours after receiving a
request for service. The systemshall be restored to proper operating
condition within 8 hours after service personnel arrive onsite.

1.6.6 Qperation

Per formance of schedul ed adjustnents and repair shall verify operation of
the system as denonstrated by the applicable tests of the performance
verification test.

1.6.7 Records and Logs

The Contractor shall keep records and | ogs of each task, and shall organize
cunul ative records for each conponent, and for the conplete system

chronol ogically. A continuous |og shall be maintained for all devices.

The I og shall contain all initial settings. Conplete |Iogs shall be kept
and shall be available for inspection on site, denonstrating that planned
and systematic adjustnments and repairs have been acconplished for the
system

1.6.8 Wor k Request s

The Contractor shall separately record each service call request, as
received. The formshall include the serial nunber identifying the
conponent involved, its location, date and tine the call was received,
specific nature of trouble, nanes of service personnel assigned to the
task, instructions describing what has to be done, the anmbunt and nature of
the material to be used, the time and date work started, and the tinme and
date of conmpletion. The Contractor shall deliver a record of the work
performed within 5 days after work is acconpli shed.

PART 2 PRODUCTS

2.1 MATERI ALS REQUI REMENTS

2.1.1 Mat eri al s and Equi prent
Units of the sane type of equipnent shall be products of a single
manufacturer. Al naterial and equi pnent shall be new and currently in
production. Each major conponent of equi prent shall have the
manuf acturer’s nodel and serial number in a conspicuous place. System
equi prent shall conformto UL 294 and UL 1076

2.1.2 Fi el d Encl osures

2.1.2.1 Interior Electronics

System el ectronics to be used in an interior environnment shall be housed in
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2.

2.

encl osures which neet the requirenents of NEMA 250 Type 12
1.2.2 Exterior Electronics

System el ectronics to be used in an exterior environnment shall be housed in
encl osures which neet the requirenents of NEMA 250 Type 4X

1.3 Namepl at es

Lam nated plastic nanmepl ates shall be provided for |Iocal control unit.
Each namepl ate shall identify the |local control unit and its | ocation
within the system Lanminated plastic shall be 3 mm thick, white with

bl ack center core. Naneplates shall be a mnimnumof 25 x 75 mm wth

m nimum 6 nm high engraved block lettering. Naneplates shall be attached
to the inside of the enclosure housing the |ocal processor. O her mgjor
conmponents of the system shall have the manufacturer’s name, address, type
or style, nodel or serial number, and catal og nunber on a corrosion
resistant plate secured to the item of equipnent. Naneplates will not be
required for devices smaller than 25 x 75 mm

1.4 Locks and Key-Lock Switches

.1.4.1 Locks

Locks shall be provided on system encl osures for mai ntenance purposes.
Locks shall be UL listed, conventional key type |ock having a conbination
of 5 cylinder pin and 5-point 3 position side bar. Keys shall be stanped
"U. S. GOVT. DO NOT DUP." The |ocks shall be arranged so that the key can
only be w thdrawn when in the | ocked position. Miintenance |ocks shall be
keyed alike and only 2 keys shall be furnished for all of these | ocks.
These keys shall be controlled in accordance with the key control plan as
specified in paragraph Key Control PIan.

. 1.5 Syst em Conponent s

System conponents shall be designed for continuous operation. Electronic
conponents shall be solid state type, nounted on printed circuit boards
conforming to UL 796. Printed circuit board connectors shall be plug-in,
qui ck-di sconnect type. Power dissipating conmponents shall incorporate
safety margins of not |less that 25 percent with respect to dissipation
ratings, maxi mum voltages, and current carrying capacity. Control relays
and simlar swtching devices shall be solid state type or seal ed

el ect r o- mechani cal

.1.5.1 Modul arity

Equi pnent shall be designed for increase of systemcapability by
installation of nodul ar conponents. System conponents shall be designed to
facilitate mai ntenance through replacenent of nodul ar subassenblies and
parts.

.1.5.2 Mai nt ai nability

Conponents shall be designed to be maintained using commercially avail abl e
tool s and equi pnent. Conponents shall be arranged and assenbl ed so they
are accessible to maintenance personnel. There shall be no degradation in
tanmper protection, structural integrity, EM/RFl attenuation, or line
supervi sion after maintenance when it is perforned in accordance with
manuf acturer’s instructions. The systemshall be configured and installed
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to yield a nean tinme to repair (MITR) of not nore than 8 hours. Repair
tinme is the clock tinme fromwhen nai ntenance personnel gain entrance to the
system and begin work, until the systemis fully functional

2.1.5.3 I nt erchangeability

The system shall be constructed with off-the-shelf conponents which are
physically, electrically and functionally interchangeable w th equival ent
conmponents as conplete itens. Replacenent of equival ent conponents shal

not require nodification of either the new conponent or of other conponents
with which the replacenment itens are used. Custom designed or
one-of-a-kind itens shall not be used. |I|nterchangeabl e conponents or
nodul es shall not require trial and error matching in order to neet

i ntegrated systemrequirenents, system accuracy, or restore conplete system
functionality.

2.1.5.4 Product Safety

System conponents shall conformto applicable rules and requirenents of
NFPA 70 and UL 294. System conponents shall be equi pped with instruction
pl ates includi ng warni ngs and cauti ons describing physical safety, and
special or inmportant procedures to be followed in operating and servicing
system equi pnent .

2.1.6 Control s and Designations
Control s and designations shall be as specified in NEMA | CS 1.
2.1.7 Speci al Test Equi pnent

The Contractor shall provide all special test equi pnment, special hardware
software, tools, and programmng or initialization equi pnent needed to
start or nmaintain any part of the systemand its conponents. Special test
equi prent is defined as any test equi pnent not norrmally used in an

el ectroni cs maintenance facility.

2.2  FI ELD PROCESSI NG HARDWARE
2.2.1 Entry Control Local Processor

The entry control |ocal processor shall respond to interrogations fromthe
field device network, recognize and store alarmstatus inputs until they
are transmitted to the central station and change out puts based on conmmands
received fromthe central station. The local processor shall also
automatically restore communi cation within 10 seconds after an interruption
with the field device network and provide dc |ine supervision on each of
its alarminputs. The entry control |ocal processor shall provide |oca
entry control functions including conmmunicating with field devices, such as
keypads, door operators and exit pushbuttons. The processor shall also
accept data fromentry control field devices as well as database downl oads
and updates fromthe central station that include enrollnent and privil ege
information. The processor shall also send indications of success or
failure of attenpts to use entry control field devices and nake conpari sons
of presented information with stored identification information. The
processor shall grant or deny entry by sending control signals to porta
control devices and mask intrusion alarm annunciation from sensors

stimul ated by authorized entries. The entry control |ocal processor shal
use inputs fromentry control devices to change nodes between access and
secure. The processor shall operate as a stand-al one portal controller
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usi ng the downl oaded data base during periods of communication | oss between
the | ocal processor and the field device network. The processor shal

store up to 1000 transactions during periods of comruni cation |oss between
the I ocal processor and the field device network for subsequent upload to
the central station upon restoration of conmunication. The |ocal processor
shal | provide power for field devices and portal control devices.

a. Inputs. Local processor inputs shall nonitor dry contacts for
changes of state that reflect alarmconditions. The |ocal processor shal
have at least 8 alarminputs which allow wiring as nornmally open or
normally closed contacts for alarmconditions. It shall also provide line
supervision for each input by nonitoring each input for abnormal open
grounded, or shorted conditions using dc current change neasurenents. The
| ocal processor shall report line supervision alarns to the centra
station. Alarns shall be reported for any condition that remains off
normal at an input for longer than 500 nmilliseconds. Each alarmcondition
shall be transnmitted to the cab renote indicator panel during the next
interrogation cycle. The entry control |ocal processor shall include the
necessary software drivers to communicate with entry control field devices.

I nformati on generated by the entry control field devices shall be accepted
by the | ocal processor and autonmatically processed to determ ne valid
identification of the individual present at the portal. Upon
aut hentication of the credentials or information presented, the |oca
processor shall automatically check privileges of the identified
i ndividual, allowing only those actions granted as privileges. Privileges
shal |l include, but not be limted to, tine of day control, day of week
control, group control, and visitor escort control. The |ocal processor
shall maintain a date-tinme and | ocation stanped record of each transaction
A transaction is defined as any successful or unsuccessful attenpt to gain
access through a controlled portal by the presentation of credentials or
other identifying information

2.2.1.1 Processor Power Supply

Local processor and sensors shall be powered froman uninterruptible power
source. The uninterruptible power source shall provide 6 hours of battery
back-up power in the event of primary power failure and shall automatically
fully recharge the batteries within 12 hours after primary power is
restored. There shall be no equi prent nmal functions or perturbations or

| oss of data during the switch fromprimary to battery power and vice
versa. Batteries shall be seal ed, non-outgassing type. The power supply
shal | be equi pped with an indicator for ac input power and an indicator for
dc out put power.

2.3 ENTRY CONTROL DEVI CES
2.3.1 Keypads

Entry control keypads shall use a uni que conbi nation of al phanuneric and
other synbols as an identifier. Keypads shall contain an integra

al phanuneri c keyboard with synbols arranged in ascending ASCI| code ordina
sequence. Communications protocol shall be conpatible with the |oca
processor.

2.3.1.1 Keypad Di spl ay
Keypads shall include an LED or other type of visual indicator display and

provi de status indications and user pronpts. The display shall indicate
power on/off, and whether user passage requests have been accepted or
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rejected. The design of the keypad di splay or keypad enclosure shall limt
t he maxi mum hori zontal and vertical view ng angles of the keypad. The

maxi mum hori zontal view ng angle shall be plus and minus 5 degrees or |ess
of f a vertical plane perpendicular to the plane of the face of the keypad
di splay. The maxi mumvertical view ng angle shall be plus and mnus 15
degrees or less off a horizontal plane perpendicular to the plane of the
face of the keypad displ ay.

2.3.1.2 Keypad Response Ti e

The keypad shall respond to passage requests by generating a signal to the
| ocal processor. The response tine shall be 800 nilliseconds or |ess from
the tine the |ast al phanuneric synbol is entered until a response signal is
gener at ed.

2.3.1.3 Keypad Power

The keypad shall be powered fromthe central control unit as shown and
shal | not dissipate nore than 150 Watts.

2.3.1.4 Keypad Mounting Met hod

Keypads shall be suitable for semi-flush or weatherproof nounting as
required.

2.3.2 Portal Control Devices
2.3.2.1 Pani ¢ Bar Emergency Exit

Entry control portals shall include panic bar energency exit hardware as
shown. The panic bar shall depend upon a nechani cal connection only and
shal | not depend upon el ectric power for operation. The panic bar shall be
conpatible with nortise or rimnmount door hardware and shall operate by
retracting the bolt.

2.3.2.2 El ectric Door Strikes/Bolts

El ectric door strikes/bolts shall be designed to renmain secure in case of
power failure. These facility interface devices shall use dc power to
energi ze the solenoids. Electric strikes/bolts shall incorporate end of
line resistors to facilitate Iine supervision by the system

a. Solenoid: The actuating solenoid for the strikes/bolts furnished
shal |l not dissipate nore than 12 Watts and shall operate on 12 or 24 Volts
dc. The inrush current shall not exceed 1 anpere and the hol ding current
shall not be greater than 500 nillianperes. The actuating sol enoid shal
move fromthe fully secure to fully open positions in not nore than 500
mlliseconds.

b. Signal Switches: The strikes/bolts shall include signal swtches
to indicate to the systemwhen the bolt is not engaged or the strike
mechani smis unlocked. The signal switches shall report a forced entry to
the system

c. Tanper Resistance: The electric strike/bolt nmechani smshall be
encased in hardened guard barriers to deter forced entry.

d. Size and Wight: Electric strikes/bolts shall be conpatible with
standard door frame preparations.
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e. Munting Method: The electric door strikes/bolts shall be
suitable for use with single and double door with nortise or rimtype
hardware as shown, and shall be conpatible with right or left hand nounting.

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

The Contractor shall install all system conponents in accordance with the
manuf acturer’s instructions, |EEE C2 and as shown. The contractor shal
furni sh necessary interconnections, services, and adjustnents required for
a conpl ete and operabl e system as specified and shown. Control signal
conmuni cations, and data transnmission |ine grounding shall be installed as
necessary to preclude ground | oops, noise, and surges from adversely

af fecting system operati on.

1.1 Install ation

The contractor shall install the systemin accordance with the standards
for safety, NFPA 70, UL 681, UL 1037 and UL 1076, and the appropriate
installation manual for each equi prent type. Conponents within the system
shal |l be configured with appropriate service points to pinpoint system
trouble in less than 20 mnutes. M ninum size of conduit shall be 15 nm
DTS shall not be pulled into conduits or placed in raceways, conpartnents,
outl et boxes, junction boxes, or simlar fittings with other building
wiring. Flexible cords or cord connections shall not be used to supply
power to any conponents of the system except where specifically noted.

1.2 Encl osure Penetrati ons

Encl osure penetrations shall be fromthe bottom unless the system design
requires penetrations fromother directions. Penetrations of interior

encl osures involving transitions of conduit frominterior to exterior, and
penetrations on exterior enclosures shall be sealed with rubber silicone
sealant to preclude the entry of water. The conduit riser shall termnate
in a hot-dipped galvani zed netal cable termnator. The term nator shall be
filled with an approved seal ant as recommended by the cabl e manufacturer
and in a nmanner that does not danage the cable.

. 1.3 Col d Gl vani zi ng

Fi el d wel ds and/ or brazing on factory gal vani zed boxes, encl osures,
conduits, etc., shall be coated with a cold gal vani zed pai nt containing at
| east 95 percent zinc by weight.

.1.4 Current Site Conditions

The Contractor shall verify that site conditions are in agreenent with the
desi gn package. The Contractor shall report any changes in the site, or
conditions that will affect performance of the systemto the Governnment in
a report as defined in paragraph Goup Il Technical Data Package. The
Contractor shall not take any corrective action without witten pernission
from the Governnent

.1.5 Install ati on Software

The Contractor shall |oad software as specified and required for an
operational system including data bases and specified prograns. Upon
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successful conpletion of the endurance test, the Contractor shall provide
original and backup copies on CD-ROM of all accepted software, including
di agnosti cs.

3.2 SYSTEM STARTUP

Satisfaction of the requirenents bel ow does not relieve the Contractor of
responsibility for incorrect installations, defective equipnent itens, or
coll ateral damage as a result of Contractor work/equi pnent. The Contractor
shal | not apply power to the systemuntil after

a. System equi prment itens have been set up in accordance with
manufacturer’s instructions.

b. A visual inspection of the systemhas been conducted to ensure
that defective equi pnment itens have not been installed and that there are
no | oose connecti ons.

c. Systemwi ring has been tested and verified as correctly connected.

d. System grounding and transient protection systems have been
verified as properly installed.

e. Power supplies to be connected to the system have been verified as
the correct voltage, phasing, and frequency.

3.3 SUPPLEMENTAL CONTRACTOR QUALI TY CONTRCL

The Contractor shall provide the services of technical representatives who
are famliar with all conponents and installation procedures of the
installed system and are approved by the Contracting O ficer. These
representatives shall be present on the job site during the preparatory and
initial phases of quality control to provide technical assistance. These
representatives shall also be available on an as needed basis to provide
assistance with foll owup phases of quality control. These technica
representatives shall participate in the testing and validation of the
system and shall provide certification that their respective system
portions nmeet the contractual requirenents.

3.4 TESTI NG
3.4.1 General Requirenents for Testing

The Contractor shall provide personnel, equipnent, instrumentation, and
suppl i es necessary to performsite testing. The Government will wtness
all performance verification and endurance testing. Witten permni ssion
shal | be obtained fromthe Governnent before proceeding with the next phase
of testing. Oiginal copies of all data produced during predelivery,
performance verification and endurance testing, shall be turned over to the
Governnent at the conclusion of each phase of testing, prior to Governnent
approval of the test.

3.4.2 Predelivery Testing

The Contractor shall assenble the test system as specified, and perform
tests to denonstrate that performance of the systemconplies with specified
requi renents in accordance with the approved predelivery test procedures.
The tests shall take place during regular daytime working hours on
weekdays. Model nunbers of equi pment tested shall be identical to those to
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be delivered to the site. Oiginal copies of all data produced during
predelivery testing, including results of each test procedure, shall be
delivered to the Governnment at the conclusion of predelivery testing, prior
to Governnent approval of the test. The test report shall be arranged so
that all comrands, stimuli, and responses are correlated to allow | ogica

i nterpretation.

3.4.3 Contractor’s Field Testing

The Contractor shall calibrate and test all equipnent, place the integrated
systemin service, and test the integrated system Gound rods installed
by the Contractor shall be tested as specified in |EEE Std 142. The
Contractor shall deliver a report describing results of functional tests,

di agnostics, and calibrations, including witten certification to the
Governnent that the installed conplete system has been calibrated, tested,
and is ready to begin performance verification testing. The report shal

al so include a copy of the approved performance verification test procedure.

3.4. 4 Per f ormance Verification Test

The Contractor shall denonstrate that the conpleted systemconplies with
the contract requirenments. Using approved test procedures, all physica
and functional requirenents of the project shall be denonstrated and shown.
The performance verification test, as specified, shall not be started
until after receipt by the Contractor of witten perm ssion fromthe
CGovernnent, based on the Contractor’s witten report. The report shal

i nclude certification of successful conpletion of testing as specified in
paragraph Contractor’s Field Testing, and upon successful conpletion of
training as specified. The Governnent may ternminate testing at any tine
when the systemfails to performas specified. Upon successful conpletion
of the performance verification test, the Contractor shall deliver test
reports and ot her docunentation as specified to the Governnent prior to
conmrenci ng the endurance test.

3.5 RELI ABI LI TY CALCULATI ON

Thi s exponential cal cul ati on depends on the test duration and assunes that
the Mean Tine Between Failures (MIBF) does not change after each repair;
and that the probability of failure is constant throughout the useful life
of the conponent regardl ess of how many failures the system has
experienced. This calculation does not account for effects of aging.

3.5.1 Definition of Reliability

Systemreliability is calculated in ternms of overall MIBF where the
conmponent reliability furnished by vendors is already expressed as MIBF.
The mat hemati cal conbi nati on of the conmponent MIBF val ues is defined as the
systemreliability, R(t); the probability that the systemw Il performits
function during a given tinme period under specified conditions. |In this
cal cul ation, each conponent reliability is determ ned; the conponent
reliabilities are conbined as dictated by the system configuration; and the
overall MIBF is conputed as foll ows:

R(t) = e(-t/MIBF); where
MIBF = nean tine between failure

t = duration of test period
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e = base of natural logarithns

When t/MIBF is less than 0.1, the reliability can be approxi mated as
fol |l ows:

R(t) = 1 - (t/MIBF): A specific reliability value can be interpreted by
noting that a value of R(t) greater than 1/e (which equals 0.37) indicates
that the MIBF value is greater than the test duration

3.5.2 Series and Parall el Conmponents

Conponents are in series if failure of 1 conponent causes a systemfailure.
Reliability of conponents in series is a product of the individua
reliabilities:

R=1- (r1)(r2)(r3)...(rn). |If conmponents in a system are redundant
(parallel), reliability is conputed as foll ows:

R=1- {(1-r1)(1-r2)...(1-rn)}. |If a systemhas parallel conponents, an
equi val ent series reliability is conputed for each set of parallel
conmponents. The reliability of the systemis then conputed as the product
of series and equivalent series reliabilities.

3.5.3 Cal cul ati on Procedure
The Contractor shall prepare a table showing the foll ow ng data:
a. Nane and quantity of each conponent.

b. Each conponent identified as series or parallel. (For exanple, if
there are 2 printers, the failure of 1 will not cause a systemfailure).

c. MIBF for each conponent.

d. Single unit reliability: R = e(-t/MBF), where t = 1,000 hour
test period.

e. Total Conponent Reliability (TCR) where TCR = Rn, and n = nunber
of components. For parallel components, TCR =1 - (1-Ryn, where n = nunber
of conponents.

f. Cunulative Reliability (CUWR) is the product of total conponent
reliability; for exanple: CUWMR 4 = (TCR1) (TCR2) (TCR3) (TCR4) = (CUMR3)
(TCR4)

g. Cunulative MIBF = -1,000/LN (CUMR); where LN (CUMR) is the natural
logarithmof (CUVR). As an exanple: CUM MIBF = -1,000/LN (CUVR4)

3.5.4 Sanpl e Cal cul ati ons

MIBF i s not cal culated for sensors and controls. |nput/Qutput functions
are part of the local processor. Any Input/Qutput failure not attributable
to sensors and controls constitutes a | ocal processor failure and is thus
reflected in the local processor MIBF. MIBF for other conponents are based
on the | owest val ues provided by vendors. The calculation shall be based
on the foll ow ng configuration

a. Al central station equipnent.
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b. Data Transm ssion System (DTS) equi pnent associated with one DTS
circuit, but excluding the circuit itself.

c. Sixteen local processors with all the functions as specified in
par agraph Local Processor

d. Four representative types of devices, per local processor

-- End of Section --
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SECTI ON 13851

FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE

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 gnati on only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI S3.41 (1990) Audi bl e Energency Evacuation Signals
CODE OF FEDERAL REGULATI ONS ( CFR)
47 CFR 15 Radi o Frequency Devi ces
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991) Surge Voltages in Low Voltage AC
Power Circuits

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

NFPA 70 (1996) National Electrical Code

NFPA 72 (1996) National Fire Al arm Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systens

NFPA 1221 (1994) Installation, Mintenance and Use
of Public Fire Service Comrunication
Syst ens

UNDERWRI TERS LABORATORI ES (UL)
UL 6 (1997) Rigid Metal Conduit
UL 38 (1994; Rev Jan 1994) Manual ly Actuated

Si gnal i ng Boxes for Use with
Fire-Protective Signaling Systens

UL 268 (1996) Snoke Detectors for Fire Protective
Si gnal i ng Systens

UL 268A (1993; Rev thru May 1997) Snoke Detectors
for Duct Applications

UL 464 (1996) Audi bl e Signal Appliances

UL 521 (1993; Rev COct 1994) Heat Detectors for
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Fire Protective Signaling Systens

uL 797 (1993; Rev thru Mar 1997) Electrica
Metal Iic Tubing

UL 864 (1991; Rev thru May 1994) Control Units
for Fire-Protective Signaling Systens

UL 1242 (1996) Internediate Metal Conduit

UL 1971 (1995; Rev thru May 1997) Signaling

Devi ces for the Hearing |npaired
1.2 GENERAL REQUI REMENTS
1.2.1 St andard Products
Mat eri al and equi pnent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products for at |east 2 years
prior to bid opening. Equipnent shall be supported by a service
organi zation that can provide service within 24 hours of notification
1.2.2 Nanepl at es
Maj or conponents of equi pnent shall have the manufacturer’s nane, address,
type or style, voltage and current rating, and catal og nunber on a
noncorrosi ve and nonheat-sensitive plate which is securely attached to the
equi prent .
1.2.3 Keys and Locks
Locks shall be keyed alike. Four keys for the systemshall be provided.

1.2.4 Tags

Tags with stanped identification nunber shall be furnished for keys and
| ocks.

1.2.5 Verification of Dinmensions
After beconming famliar with details of the work, the Contractor shal
verify dinmensions in the field and shall advise the Contracting Oficer of
any di screpancy before perform ng the work.

1.2.6 Conpl i ance
The fire detection and al arm system and the central reporting system shal
be configured in accordance with NFPA 72. The equi pnent furni shed shall be
conpati ble and be UL listed, FM approved, or approved or listed by a
nationally recogni zed testing |aboratory in accordance with the applicable
NFPA st andar ds.

1.2.7 Qualifications

1.2.7.1 Engi neer and Techni ci an

a. The Registered Professional Engineer may performall required

items under this specification. The NICET Fire A arm Technici an shal
performonly the itens allowed by the specific category of certification
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1.2.7.2 Installer

The installing Contractor shall provide the followi ng: An electrician or

NI CET Level 1 Fire Al arm Technician shall install conduit for the fire
alarmsystem The Fire Alarmtechnicians installing the equi pnent shall be
factory trained in the installation, adjustnent, testing, and operation of
t he equi pnent specified herein and on the draw ngs.

1.2.7.3 Desi gn Servi ces

Installations requiring designs or nodifications of fire detection, fire
alarm or fire suppression systens shall require the services and revi ew of
a qualified fire protection engineer. For the purposes of neeting this
requi renent, a qualified fire protection engineer is defined as an

i ndi vi dual neeting one of the follow ng conditions:

a. An engineer having a Bachelor of Science or Masters of Science
Degree in Fire Protection Engineering froman accredited
uni versity engi neering program plus a mninmmof 2 years’ work
experience in fire protection engi neering.

b. A registered professional engineer (P.E.) in fire protection
engi neering.

c. Aregistered PEin a related engi neering discipline and nmenber
grade status in the National Society of Fire Protection Engineers.

d. An engineer with a mninumof 10 years’ experience in fire
protection engi neering and nmenber grade status in the Nationa
Society of Fire Protection Engi neers.

1.3 SYSTEM DESI GN
1.3.1 Qper ation

The fire alarmand detection systemshall be a conplete, supervised fire
alarm system The systemshall be activated into the al arm node by
actuation of any alarminitiating device. The systemshall remain in the
alarmnode until the initiating device is reset and the fire alarmcontro
panel is reset and restored to normal. Alarminitiating devices shall be
connected to initiating device circuits (IDC), Style Bor Style D, to
signal line circuits (SLC), Style 5 or 6, in accordance with NFPA 72

Alarm notification appliances shall be connected to notification appliance
circuits (NAC), Style Z in accordance with NFPA 72. A | ooped conduit
system shall be provided so that if the conduit and all conductors within
are severed at any point, all IDC, NAC and SLC will remain functional. The
conduit loop requirenent is not applicable to the signal transm ssion |ink
fromthe local panels (at the protected prenises) to the Supervising
Station (fire alarmcentral conmunication center). Textual, audible, and
vi sual appliances and systens shall conply with NFPA 72. Fire alarm system
conponents requiring power, except for the control panel power supply,

shal | operate on 24 Volts dc. Addressable system shall be mcroconputer
based with a mninmumword size of eight bits and shall provide the
followi ng features

a. Sufficient nenory to performas specified and as shown for
addr essabl e system
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1.3.2

I ndi vidual identity of each addressabl e device for the foll ow ng
conditions: alarm trouble; open; short; and appliances
mssing/failed renote detector - sensitivity adjustment fromthe
panel for snoke detectors

Capability of each addressabl e device being individually disabl ed
or enabl ed fromthe panel

Each SLC shall be sized to provide 40 percent addressable
expansi on wi thout hardware nodifications to the panel

Qper ational Features

The system shall have the follow ng operating features:

a.

Moni tor el ectrical supervision of IDC, SLC, and NAC. Snpke
detectors shall have conbined alarminitiating and power circuits.

Moni tor el ectrical supervision of the primry power (ac) supply,
battery voltage, placenent of alarm zone nodule (card, PC board)
within the control panel, and transmitter tripping circuit
integrity.

A trouble buzzer and trouble LED/LCD (light emtting diode/liquid
crystal diode) to activate upon a single break, open, or ground
fault condition which prevents the required normal operation of
the system The trouble signal shall also operate upon |oss of
primary power (ac) supply, low battery voltage, renoval of alarm
zone nodul e (card, PC board), and disconnection of the circuit
used for transmtting alarmsignals off-premises. A trouble alarm
silence switch shall be provided which will silence the trouble
buzzer, but will not extinguish the trouble indicator LED LCD
Subsequent trouble and supervisory alarnms shall sound the trouble
signal until silenced. After the systemreturns to nornma
operating conditions, the trouble buzzer shall again sound unti
the silencing switch returns to normal position, unless automatic
trouble reset is provided.

A one person test nmode. Activating an initiating device in this
node will activate an alarmfor a short period of tine, then
automatically reset the alarm w thout activating the transmtter
during the entire process.

A transnitter disconnect switch to allow testing and nai nt enance
of the systemwi thout activating the transmitter but providing a
troubl e signal when disconnected and a restoration signal when
reconnect ed.

Evacuation alarm silencing switch which, when activated, wll
silence al arm devices, but will not affect the zone indicating
LEDY LCD nor the operation of the transmitter. This switch shal
be over-ridden upon activation of a subsequent alarmfrom an
unal armed device and the NAC devices will be activated.

El ectrical supervision for circuits used for supervisory signa

services (i.e., sprinkler systens, valves, etc.). Supervision
shal | detect any open, short, or ground.
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Confirmation or verification of all snoke detectors. The control
panel shall interrupt the transm ssion of an alarmsignal to the
system control panel for a factory preset period. This
interruption period shall be adjustable from1l to 60 seconds and
be factory set at 20 seconds. |Imrediately follow ng the
interruption period, a confirmation period shall be in effect
during which time an alarmsignal, if present, will be sent

i medi ately to the control panel. Fire alarmdevices other than
snoke detectors shall be programmed w thout confirmation or
verification.

The fire alarmcontrol panel shall provide supervi sed addressabl e
rel ays for HVAC shutdown. An override at the HVAC panel shall not
be provided.

Provi de one person test nbde - Activating an initiating device in
this node will activate an alarmfor a short period of tine, then
automatically reset the alarm w thout activating the transmtter
during the entire process.

The fire alarmcontrol panel shall provide the required nonitoring
and supervi sed control outputs needed to acconplish el evator
recal | .

The fire alarmcontrol panel shall nonitor the fire sprinkler
system

The control panel and field panels shall be software
reprogranmabl e to enabl e expansion or nodification of the system
wi t hout replacenment of hardware or firmmvare. Exanples of required
changes are: adding or deleting devices or zones; changing system
responses to particular input signals; progranmm ng certain input
signals to activate auxiliary devices.

Zones for I DC and NAC shall be arranged as indicated on the
contract draw ngs.

1.3.3 Alarm Functions
An alarmcondition on a circuit shall automatically initiate the follow ng
functions:
a. Transm ssion of a signal over the station radio fire reporting

system The signal shall be common for any device. Contractor
shal | coordinate required transm ssion frequency with the
CGovernment prior to equi pnent purchase.

Vi sual indications of the alarnmed devices on the fire alarm
control panel display and on the renote audibl e/visual display.

Conti nuous soundi ng or operation of alarm notification appliances
t hroughout the building as required by ANSI S3.41.

Qperation of the snoke control system
Deactivation of the air handling units serving the alarned area.

Recal | elevator to non-alarmed first floor with a backup fl oor
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1.3.4 Primary Power

Operating power shall be provided as required by paragraph Power Supply for
the System Transfer fromnormal to energency power or restoration from
emergency to normal power shall be fully automatic and not cause

transmi ssion of a false alarm Loss of ac power shall not prevent

transm ssion of a signal via the fire reporting system upon operation of
any initiating circuit.

1.3.5 Battery Backup Power

Battery backup power shall be through use of rechargeable, seal ed-type
storage batteries and battery charger

1.3.6 Interface Wth ot her Equi pnent

I nterfacing conmponents shall be furnished as required to connect to
subsystens or devices which interact with the fire alarmsystem such as
supervi sory or alarmcontacts in suppression systens, operating interfaces
for snmoke control systens, door rel eases, etc.

1.4 TECHNI CAL DATA AND COVPUTER SCOFTWARE

Techni cal data and conputer software neani ng technical data which rel ates
to conputer software which is specifically identified in this project, and
whi ch may be defined/required in other specifications, shall be delivered,
strictly in accordance with the CONTRACT CLAUSES, and in accordance with
the Contract Data Requirements List, DD Form 1423. Data delivered shall be
identified by reference to the particul ar specification paragraph agai nst
which it is furnished. Data to be submtted shall include conplete system
equi pnent, and software descriptions. Descriptions shall show how the

equi pnent will operate as a systemto neet the performance requirenents of
this contract. The data package shall also include the foll ow ng:

(1) ldentification of programmable portions of system equi prent and
capabilities.

(2) Description of systemrevision and expansion capabilities and
nmet hods of inplenmentation detailing both equipnment and software
requi renents.

(3) Provision of operational software data on all nodes of
programabl e portions of the fire alarm and detection system

(4) Description of Fire Alarm Control Panel equi pnent operation
(5) Description of auxiliary and renote equi pnent operations.
(6) Library of application software.

(7) COperation and nai ntenance nanual s as specified in SD-19 of the
Subm ttal s paragraph

1.5 SUBM TTALS
CGovernnent approval is required for submttals with a "GA" designation
submittal s having an "FI 0" designation are for information only. The

followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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SD-01 Data
Storage Batteries; GA

Substantiating battery cal cul ati ons for supervisory and al ar m power
requi renents. Anpere-hour requirenments for each system conponent and each
panel conponent, and the battery recharging period shall be included.

Vol tage Drop; FIO

Vol tage drop cal culations for notification appliance circuits to indicate
that sufficient voltage is available for proper appliance operation.

Spare Parts; FIO

Spare parts data for each different itemof material and equi pnent
specified, not later than 3 nonths prior to the date of beneficial
occupancy. Data shall include a conplete list of parts and supplies with
the current unit prices and source of supply and a list of the parts
recomended by the manufacturer to be replaced after 1 year of service.

Techni cal Data and Conputer Software; GA.

Techni cal data which relates to conputer software.
SD- 04 Dr awi ngs

Fire Alarm Reporting Systeny GA.

Detail draw ngs, prepared and signed by a Regi stered Professional Engineer
consisting of a conplete list of equipnent and material, including

manuf acturer’s descriptive and technical literature, catalog cuts, and
installation instructions. Note that the contract drawi ngs show | ayouts
based on typical detectors. The Contractor shall check the | ayout based on
the actual detectors to be installed and nake any necessary revisions in
the detail drawings. The detail draw ngs shall also contain conplete
wiring and schematic diagrans for the equi pnent furnished, equipnent

| ayout, and any other details required to denonstrate that the system has
been coordinated and will properly function as a unit. Detailed
point-to-point wiring diagramshall be prepared and signed by a Registered
Pr of essi onal Engi neer or a NICET Level 3 Fire Al arm Technici an show ng

poi nts of connection. Diagramshall include connections between system
devi ces, appliances, control panels, supervised devices, and equi pnent that
is activated or controlled by the panel

SD-06 Instructions
Trai ni ng; GA
Lesson plans, operating instructions, naintenance procedures, and training
data, furnished in manual format, for the training courses. The operations
training shall familiarize designated governnment personnel wth proper
operation of the fire alarmsystem The maintenance training course shall
provi de the designated governnent personnel adequate know edge required to
di agnose, repair, nmmintain, and expand functions inherent to the system

SD- 08 Statements
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Testing; GA

Detail ed test procedures, prepared and signed by a Regi stered Professional
Engi neer or a NICET Level 3 Fire Alarm Technician, for the fire detection
and al arm system 30 days prior to perform ng systemtests.

SD-09 Reports
Testing; GA

Test reports, in booklet form showing field tests perforned to prove
conpliance with the specified performance criteria, upon conpletion and
testing of the installed system Each test report shall docunment readi ngs,
test results and indicate the final position of controls. The Contractor
shal | include the NFPA 72 Certificate of Conpletion and NFPA 72 | nspection
and Testing Form wth the appropriate test reports.

SD- 13 Certificates
Equi pnent; GA.

Certified copies of current approvals or listings issued by an i ndependent
test lab if not listed by UL, FMor other nationally recognized testing
| aboratory, showi ng conpliance with specified NFPA standards.

Qualifications; GA

Proof of qualifications for required personnel. The installer shall subnit
proof of experience for the Professional Engineer, fire alarmtechnician,
and the installing conpany.

SD-19 Qperation and Mi ntenance Manual s
Techni cal Data and Conputer Software; GA.

Si x copi es of operating manual outlining step-by-step procedures required
for systemstartup, operation, and shutdown. The manual shall include the
manuf acturer’s nane, nodel nunber, service manual, parts list, and conplete
description of equi pnent and their basic operating features. Six copies of
mai nt enance manual listing routine maintenance procedures, possible
breakdowns and repairs, and troubl eshooting guide. The manuals shal

i nclude conduit |ayout, equipnent |ayout and sinplified wiring, and contro
di agrans of the systemas installed. The manuals shall include conplete
procedures for systemrevision and expansion, detailing both equiprment and
software requirements. Oiginal and backup copies of all software delivered
for this project shall be provided, on each type of nmedia utilized.

Manual s shall be approved prior to training.

1.6 DELI VERY AND STORAGE
Equi pnrent delivered and placed in storage shall be stored with protection
fromthe weather, humidity and tenperature variation, dirt, dust, and any
ot her contani nants.

PART 2 PRODUCTS

2.1 CONTROL PANEL

Control Panel shall conply with the applicable requirenments of UL 864.
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Panel shall be nmodular, installed in a surface mounted steel cabinet with
hi nged door and key | ock. Control panel shall be a clean, uncluttered, and
orderly assenbl ed panel containing conponents and equi prent required to
provi de the specified operating and supervisory functions of the system
The panel shall have prom nent rigid plastic, phenolic or netal
identification plates for LED/ LCDs, zones, SLC, controls, neters, fuses,
and switches. Naneplates for fuses shall also include anpere rating. The
LED/ LCD di spl ays shall be l|ocated on the exterior of the cabinet door or be
vi si bl e through the cabinet door. Control panel switches shall be within
the | ocked cabinet. A suitable neans (single operation) shall be provided
for testing the control panel visual indicating devices (neters or
LEDs/LCDs). Meters and LEDs shall be plainly visible when the cabi net door
is closed. Signals and LEDs/LCDs shall be provided to indicate by zone any
al arm supervisory or trouble condition on the system Each IDC shall be
power ed and supervised so that a signal on one zone does not prevent the
recei pt of signals fromother devices. Loss of power, including batteries,
shall not require the nmanual reloading of a program Upon restoration of
power, startup shall be automatic, and shall not require any manua
operation. The loss of primary power or the sequence of applying primry
or energency power shall not affect the transm ssion of alarm supervisory
or trouble signals. Visual annunciation shall be provided for LED LCD
visual display as an integral part of the control panel and shall identify
with a word description and id nunber each device. Cabinets shall be
provided with anple gutter space to allow proper clearance between the
cabinet and live parts of the panel equipnent. |If nore than one nodul ar
unit is required to forma control panel, the units shall be installed in a
singl e cabi net | arge enough to acconmopdate units. Cabinets shall be

pai nted red.

2.1.1 Renot e System Audi bl e/ Vi sual Di spl ay

Audi bl e appliance shall have a m ni nrum sound | evel output rating of 85 dBA
at 3.05 m and operate in conjunction with the panel integral display. The
audi bl e device shall be silenced by a systemsilence switch on the renote
system The audi bl e device shall be silenced by the systemsilence swtch
| ocated at the renpte location, but shall not extinguish the visua

i ndication. The renote LED/LCD visual display shall provide
identification, consisting of the word description and id nunber for each
devi ce as displayed on the control panel. A rigid plastic, phenolic or
nmetal identification sign which reads "Fire Alarm System Renote Di spl ay"
shal |l be provided at the renote audibl e/visual display. The renote visua
appl i ance | ocated with the audi bl e appliance shall not be extingui shed
until the trouble or alarm has been cleared.

2.1.2 Crcuit Connections
Circuit conductors entering or |eaving the panel shall be connected to
screwtype termnals with each conductor and term nal marked for
identification.

2.1.3 Syst em Expansi on and Modification Capabilities
Any equi pnent and software needed by qualified technicians to inplenent
future changes to the fire alarmsystemshall be provided as part of this
contract.

2.1.4 Addressabl e Control Modul e

The control nodul e shall be capable of operating as a relay (dry contact
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formC for interfacing the control panel with other systens, and to
control door holders or initiate elevator fire service. The nodul e shal
be UL listed as conpatible with the control panel. The indicating device
or the external |oad being controlled shall be configured as a Style Y
notification appliance circuits. The systemshall be capabl e of

supervi sing, audi ble, visual and dry contact circuits. The control nodul e
shal | have both an input and output address. The supervision shall detect
a short on the supervised circuit and shall prevent power from being
applied to the circuit. The control nodel shall provide address setting
means conpatible with the control panel’s SLC supervision and store an
internal identifying code. The control nodule shall contain an integra
LED that flashes each tine the control nodule is polled.

2.1.5 Addressabl e Initiating Device Crcuits Mdule

The initiating device being nmonitored shall be configured as a Cass B
Style Cinitiating device circuit. The systemshell be capabl e of defining
any nodule as an alarm nodul e and report alarmtrouble, |oss of polling, or
as a supervisory nodule, and reporting supervisory short, supervisory open
or loss of polling. The nodule shall be UL |listed as conpatible with the
control panel. The nonitor nodul e shall provide address setting neans
conmpatible with the control panel’s SLC supervision and store an interna
identifying code. Mbnitor nodule shall contain an integral LED that
flashes each tine the nonitor nodule is polled. Pull stations with a

noni tor nodul e in a comobn backbox are not required to have an LED.

2.2 STORAGE BATTERI ES

Storage batteries shall be provided and shall be 24 Vdc seal ed

| ead-cal ciumtype requiring no additional water. The batteries shall have
anpl e capacity, with primary power disconnected, to operate the fire alarm
system for a period of 72 hours. Following this period of battery
operation, the batteries shall have anple capacity to operate al
conmponents of the system including all alarmsignaling devices in the
total alarmnode for a mninumperiod of 15 minutes. Batteries shall be

| ocated at the bottom of the panel. Batteries shall be provided with
overcurrent protection in accordance with NFPA 72. Separate battery

cabi nets shall have a | ockabl e, hinged cover simlar to the fire alarm
panel. The |lock shall be keyed the sane as the fire alarm control panel
Cabi nets shall be painted to match the fire alarm control panel

2.3 BATTERY CHARCER

Battery charger shall be conpletely automatic, 24 Vdc with high/low
charging rate, capable of restoring the batteries fromfull discharge (18
Volts dc) to full charge within 48 hours. A pilot light indicating when
batteries are manually placed 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 or in a separate battery cabinet.

2.4 ADDRESSABLE MANUAL FI RE ALARM STATI ONS

Addr essabl e manual fire alarmstations shall conformto the applicable
requirenents of UL 38. Manual stations shall be connected into signal line
circuits. Stations shall be installed on flush nounted outl et boxes.

Manual stations shall be nobunted at 1220 nm Stations shall be double
action type. Stations shall be finished in red, with raised letter
operating instructions of contrasting color. Stations requiring the
breaki ng of glass or plastic panels for operation are not acceptable.
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Stations enploying glass rods are not acceptable. The use of a key or
wrench shall be required to reset the station. Gavity or nercury swtches
are not acceptable. Switches and contacts shall be rated for the voltage
and current upon which they operate. Addressable pull stations shall be
capabl e of being field programed, shall |atch upon operation and renain

| atched until manually reset. Stations shall have a separate screw

term nal for each conductor. Surface nobunted boxes shall be matched and
pai nted the sane color as the fire alarm manual stations.

2.5 FI RE DETECTI NG DEVI CES

Fire detecting devices shall conply with the applicable requirenents of
NFPA 72, NFPA 90A, UL 268, UL 268A, and UL 521. The detectors shall be
provided as indicated. Detector base shall have screw ternminals for making
connections. No solder connections will be allowed. Detectors located in
conceal ed | ocations (above ceiling, raised floors, etc.) shall have a
renote visible indicator LEDLCD. Addressable fire detecting devices
except flanme detectors, shall be dynamically supervised and uni quely
identified in the control panel. Al fire alarminitiating devices shal
be individually addressabl e, except where indicated. |Installed devices
shall conformto NFPA 70 hazard classification of the area where devices
are to be installed.

2.5.1 Heat Detectors

Heat detectors shall be designed for detection of fire by fixed tenperature.
Heat detector spacing shall be rated in accordance with UL 521. Detectors

| ocated in areas subject to noisture or exterior atnospheric conditions

shal |l be types approved for such locations. Heat detectors located in

attic spaces or simlar conceal ed spaces bel ow the roof shall be

i nternedi ate tenperature rated.

2.5.1.1 Conbi nati on Fi xed- Tenperature and Rate-of-R se Detectors

Detectors shall be designed for seni-flush outlet box nounting and
supported i ndependently of wiring connections. Contacts shall be
self-resetting after response to rate-of-rise principle. Under fixed
tenperature actuation, the detector shall have a pernmanent externa

i ndication which is readily visible. Detector units located in boiler
roonms, showers, or other areas subject to abnornal tenperature changes
shal | operate on fixed tenperature principle only. The UL 521 test rating
for the fixed tenperature portion shall be 57.2 degrees C. The UL 521 test
rating for the Rate-of-Rise detectors shall be rated for 15 by 15 m

2.5.1.2 Fi xed Tenperature Detectors

Detectors shall be designed for seni-flush outlet box nounting and
supported i ndependently of wiring connections. Detectors shall be designed
to detect high heat. The detectors shall have a specific tenperature
setting of 57.2 degrees C. The UL 521 test rating for the fixed
tenperature detectors shall be rated for 4.57 by 4.57 m

2.5.2 Snoke Det ectors

Snoke detectors shall be designed for detection of abnornal snoke
densities. Snoke detectors shall be ionization type. Detectors shal
contain a visible indicator LEDLCD that shows when the unit is in alarm
condition. Detectors shall not be adversely affected by vibration or
pressure. Detectors shall be the plug-in type in which the detector base
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contains ternmnals for making wiring connections. Detectors that are to be
installed in conceal ed (above false ceilings, etc.) locations shall be
provided with a renote indicator LED/LCD suitable for nmounting in a
finished, visible location

2.5.2.1 | oni zati on Detectors

| oni zation detectors with a dual chanber shall be responsive to both
invisible and visible particles of conbustion. One chanber shall be a

ref erence chanber and the second a sanpling chanmber. Detectors containing
radi um shall not be provided. Detectors shall not cause an alarm condition
due to anticipated fluctuations in relative humdity. The sensitivity of
the detector shall be field adjustable to conpensate for operating
conditions. Detector shall require no replacenent or readjustnent to
restore it to normal operation after an alarmcondition. Each detector
shal | be capable of w thstanding anbient air velocity up to 1.5 neters per
second in accordance with UL 268. Addressabl e snoke detectors shall be
capabl e of having the sensitivity being renotely adjusted by the contro
panel

2.5.2.2 Duct Detectors

Duct - nount ed photoel ectric snoke detectors shall be furnished and installed
where indicated and in accordance with NFPA 90A. Units shall consist of a
snoke detector as specified in paragraph Photoel ectric Detectors, nounted
in a special housing fitted with duct sanpling tubes. Detector circuitry
shall be nounted in a netallic enclosure exterior to the duct. Detectors
shal |l have a manual reset. Detectors shall be rated for air velocities
that include air flows between 2.5 and 20 m's. Det ectors shall be powered
fromthe fire alarmpanel. Sanpling tubes shall run the full width of the
duct. The duct detector package shall conformto the requirenents of NFPA
90A, UL 268A, and shall be UL listed for use in air-handling systens. The
control functions, operation, reset, and bypass shall be controlled from
the fire alarmcontrol panel. Lights to indicate the operation and al arm
condition; and the test and reset buttons shall be visible and accessible
with the unit installed and the cover in place. Detectors nounted above
1.83 m and those nounted below 1.83 m that cannot be easily accessed
whil e standing on the floor, shall be provided with a renote detector

i ndi cator panel containing test and reset switches. Renpte |anps and
switches as well as the affected fan units shall be properly identified in
etched plastic placards. Detectors shall have auxiliary contacts to
provide control, interlock, and shutdown functions specified in Section
15950 HEATI NG VENTI LATI NG AND Al R CONDI TI ONI NG ( HVAC) CONTROL SYSTEMS

The detectors shall be supplied by the fire alarm system manufacturer to
ensure conpl ete system conpatibility.

2.5.3 Conbi nati on Snoke and Heat Detectors

Conbi nati on snmoke and heat detectors shall have an audi bl e device

(sel f-contai ned) and be designed for detection of abnormal snoke densities
by the photoelectric principle and abnorrmal heat by a fixed tenperature
sensor. Snoke detectors shall be provided with an LED |Iight source
Failure of the LED shall not cause an alarmcondition and the sensitivity
shal|l be factory set at a nomnal 3 percent and require no field
adjustnents of any kind. Heat detector portion shall be fixed tenperature
sensor rated at 57 degrees C The audi bl e appliances shall have a m ni num
sound output of at least 85 dBA at 3.05 m Detectors shall contain a
visible indicator LED that shows when the unit is in alarmcondition
Detectors shall not be adversely affected by vibration or pressure. Heat
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2.

detectors shall connect to a control panel and shall be self restorable.

.6 NOTI FI CATI ON APPLI ANCES

Audi bl e appliances shall conformto the applicable requirenents of UL 464.
Devi ces shall be connected into notification appliance circuits. Devices
shal | have a separate screw terminal for each conductor. Audi bl e appliances
shal | generate a uni que audi bl e sound from other devices provided in the
bui | di ng and surrounding area. Surface nounted audi bl e appliances shall be
pai nted red. Recessed audible appliances shall be installed with a gril
that is painted red.

.6.1 Al ar m Hor ns

Horns shall be surface nounted, with the matchi ng nounting back box surface
nmount ed vi brating type suitable for use in an electrically supervised
circuit. Horns shall produce a sound rating of at |east 85 dBA at 3.05 m
Horns used in exterior locations shall be specifically listed or approved
for outdoor use and be provided with netal housing and protective grilles.

.6.2 Vi sual Notification Appliances

Vi sual notification appliances shall conformto the applicable requirenments
of UL 1971 and the contract draw ngs. Appliances shall have clear high
intensity optic lens, xenon flash tubes, and output white light. Strobe
flash rate shall be between 1 to 3 flashes per second and a m ni nrum of 75
candel a. Strobe shall be surface nounted.

.6.3 Conbi nati on Audi bl e/ Vi sual Notification Appliances

Conbi nati on audi bl e/visual notification appliances shall provide the sane
requirenents as individual units except they shall nount as a unit in
standard backboxes. Units shall be factory assenbled. Any other audible
notification appliance enployed in the fire alarmsystens shall be approved
by the Contracting O ficer

T FI RE DETECTI ON AND ALARM SYSTEM PERI PHERAL EQUI PMVENT

7.1 Condui t

Conduit and fittings shall conply with NFPA 70, UL 6, UL 1242, and UL 797.

.7.2 Wring

Wring for 120 Vac power shall be No. 12 AWG nmininum The SLC wiring shal
be copper cable in accordance with the manufacturers requirenents. Wring
for fire alarmdc circuits shall be No. 14 AWG mi nimum Vol tages shall not
be mixed in any junction box, housing, or device, except those containing
power supplies and control relays. Wring shall conformto NFPA 70.
Systemfield wiring shall be solid copper and installed in nmetallic conduit
or electrical netallic tubing, except that rigid plastic conduit nmay be
used under sl ab-on-grade. Conductors shall be color coded. Conductors
used for the sane functions shall be sinilarly color coded. Wring code
color shall remain uniformthroughout the circuit. Pigtail or T-tap
connections to initiating device circuits, supervisory alarmcircuits, and
notification appliance circuits are prohibited. T-tapping using screw
term nal blocks is allowed for style 5 addressabl e systens.

7.3 Speci al Tools and Spare Parts
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Software, connecting cables and proprietary equi pnment, necessary for the
mai nt enance, testing, and reprogramm ng of the equi prent shall be furnished
to the Contracting Oficer. Two spare fuses of each type and size required
shall be furnished. Two percent of the total nunber of each different type
of detector, but no less than two each, shall be furnished. Spare fuses
shall be nounted in the fire al arm panel.

. 8 TRANSM TTERS

.8.1 Radio Alarm Transm tters

Transmitters shall be conpatible with a Monaco D700 Series receiver. Each
radio alarmtransmitter shall be the Monaco’s recogni zed comerci al
product, conpletely assenbled, wired, factory tested, and delivered ready
for installation and operation. Transnmitters shall be provided in
accordance with applicable portions of NFPA 72, NFPA 1221, and 47 CFR 15.
Transmitter electronics nodule shall be contained within the physical

housi ng as an integral, renovable assenbly. The proprietary supervising
station receiving equipnment is a Mnaco receiver and the transceiver shall
be fully conpatible with this equiprment. At the contractors option, and if
UL listed, the transnitter may be housed in the same panel as the fire

al arm control panel.

.8.1.1 Transm tter Power Supply

Each radio alarmtransnitter shall be powered by a conbination of |ocally
avai |l abl e 120-volt ac power and a seal ed, |ead-calciumbattery.

a. Operation: Each transmtter shall operate from 120-volt ac power.
In the event of 120-volt ac power loss, the transmtter shall
automatically switch to battery operation. Swi tchover shall be
acconplished with no interruption of protective service, and shall
automatically transmit a trouble nessage. Upon restoration of ac
power, transfer back to normal ac power supply shall also be automatic.

b. Battery Power: Transmtter standby battery capacity shall provide
sufficient power to operate the transmitter in a nornmal standby status
for a mnimmof 72 hours and be capable of transnmitting alarnms during
that peri od.

.8.1.2 Radi o Alarm Transm tter Housing

Transmitter housing shall be NEMA Type 1. The housing shall contain a | ock
that is keyed identical to radio alarmtransmitter housings on the base.
Radio alarmtransnitter housing shall be factory painted with a suitable
primng coat and not |less than two coats of a hard, durable weatherproof
enanel .

.8.1.3 Ant enna

The Contractor shall provide a Mnaco Enterprises, Inc. Omi-directional

Model BSA-1 for operation at 138.925 MHz. The antenna and antenna nounts
shal | be corrosion resistant and designed to withstand wi nd velocities of
161 kni h. Ant ennas shall not be nounted to any portion of the building
roofing system

8.2 Master Fire Al arm Boxes
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Master fire al arm boxes shall be of the coded, shunt noninterfering type

wi th succession features having a shunt type auxiliary tripping device, and
of the prewound, open-door, pull-lever type. Mechanism shall be housed in
a weat her proof cottage shell type of housing with nmetallic or rigid plastic
code nunber plate nounted on the exterior face of the cottage shell
Qperation of the actuating pull lever shall cause the box to transmt four
conpl ete rounds of code to gongs, recorders, and other devices on the sane
circuit. Driving springs shall have the capability to transmt not |ess
than eight conplete four-round groups of code before being rewound. Boxes
shal | be designed for operation of 100 nmillianperes dc, but with capability
of full operation of 70 millianperes and up to 120 nilli anperes.

Activation of box when a single open fault is present on exterior fire
alarmcircuit shall have box to idle for one conplete round only, then

i Mmediately transmt four conplete code rounds via the box earth ground
connection. Each box shall be equi pped with manual signaling key,

t el ephone jack, silent test device, and box shunt device. Box shall be

wal | -nounted with center of box 1525 nmm above grade, and provided with
lighting fixture. Mounting bolts, brackets, fastenings, and conduit shal
be copper alloy, cadm um or zinc-coated steel. Code wheel shall be
nmetallic and box code shall be as directed. Electrically powered naster
fire al arm boxes shall have standby seal ed, |ead cal ciumbattery capacity
for a mnimum of 72 hours and be capable of transmitting alarnms during that
peri od.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Al'l work shall be installed as shown and in accordance with the

manuf acturer’s di agrans and recommendati ons, unl ess ot herw se specified.
Snoke detectors shall not be installed until construction is essentially
conpl ete and the building has been thoroughly cleaned.

3.1.1 Power Supply for the System

A single dedicated circuit connection for supplying power froma branch
circuit to each building fire alarmsystem shall be provided. The power
shal | be supplied as shown on the drawi ngs. The power supply shall be
equi pped with a | ocking mechanismand narked in red with the words "FI RE
ALARM Cl RCUI T CONTROL"

3.1.2 Wring

Conduit size for wiring shall be in accordance with NFPA 70. Wring for
the fire alarmsystem shall not be installed in conduits, junction boxes,

or outlet boxes with conductors of lighting and power systens. Not nore
than two conductors shall be installed under any device screw termninal

The wires under the screw term nal shall be straight when placed under the
termnal then clanped in place under the screw termnal. The wres shal

be broken and not tw sted around the terminal. Circuit conductors entering
or | eaving any nounting box, outlet box enclosure, or cabinet shall be
connected to screwternmnals with each term nal and conductor nmarked in
accordance with the wiring diagram Connections and splices shall be nmade
using screw term nal blocks. The use of wire nut type connectors in the
systemis prohibited. Wring within any control equi pnment shall be readily
accessi bl e without renoving any conponent parts. The fire al arm equi pnent
manuf acturer’s representative shall be present for the connection of wiring
to the control panel
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3.1.3 Control Pane

The control panel and its assorted conponents shall be nounted so that no
part of the enclosing cabinet is | ess than 300 mm nor nore than 2000 mm
above the finished floor. Manually operable controls shall be between 900
and 1100 nm above the finished floor. Panel shall be installed to conply
with the requirenents of UL 864.

3.1. 4 Det ectors

Detectors shall be located and installed in accordance with NFPA 72
Detectors shall be connected into signal line circuits or initiating device
circuits as indicated on the drawings. Detectors shall be at |east 300 nm
fromany part of any lighting fixture. Detectors shall be |located at |east
900 nm fromdiffusers of air handling systenms. Each detector shall be
provided with appropriate nounting hardware as required by its mounting

| ocation. Detectors which nmount in open space shall be nounted directly to
the end of the stubbed down rigid conduit drop. Conduit drops shall be
firmy secured to minimze detector sway. Were length of conduit drop
fromceiling or wall surface exceeds 900 nm sway bracing shall be
provided. Detectors installed in conceal ed | ocations (above ceiling,
raised floors, etc.) shall have a renote visible indicator LED LCD

3.1.5 Notification Appliances

Notification appliances shall be nmounted 2003 mm above the finished floor
or 150 nmm below the ceiling, whichever is |ower.

3.1.6 Annunci at or Equi prent
Annunci at or equi pnment shall be nmounted where indicated on the draw ngs.
3.1.7 Addressabl e Initiating Device Crcuits Mdule

The initiating device circuits nodul e shall be used to connect supervised
conventional initiating devices (water flow switches, water pressure
switches, manual fire alarmstations, high/low air pressure sw tches, and
tanper switches). The nodule shall nount in an electrical box adjacent to
or connected to the device it is nmonitoring and shall be capable of Style B
supervised wiring to the initiating device. In order to maintain proper
supervision, there shall be no T-taps allowed on style B lines.

Addressabl e initiating device circuits nodul es shall nonitor only one
initiating device each. Contacts in suppression systens and other fire
protection subsystens shall be connected to the fire alarmsystemto
perform supervi sory and alarmfunctions as specified in Section 13930 WET
Pl PE SPRI NKLER SYSTEM FI RE PROTECTI ON, as indicated on the drawi ngs and as
speci fied herein.

3.1.8 Addr essabl e Control Modul e

Addr essabl e and control nodules shall be installed in the outlet box or

adj acent to the device they are controlling. |f a supplenentary
suppression rel easi ng panel is provided, then the nonitor nodul es shall he
nmounted in a conmmon encl osure adjacent to the suppression rel easi ng pane
and both this enclosure and the suppression rel easing panel shall be in the
sanme room as the releasing devices. Al interconnecting wires shall be
supervi sed unl ess an open circuit or short circuit abnornmal condition does
not affect the required operation of the fire alarmsystem [|f contro
nmodul es are used as interfaces to other systens, such as HVAC or el evator
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control, they shall be within the control panel or immediately adjacent to
it. Control nodules that control a group of notification appliances shal
be adjacent to the first notification appliance in the notification
appliance circuits. Control nodul es that connect to devices shal
supervi se the notification appliance circuits. Control nopdul es that
connect to auxiliary systens or interface with other systens (non-life
safety systens) and where not required by NFPA 72, shall not require the
secondary circuits to be supervised. Contacts in suppression systens and
other fire protection subsystens shall be connected to the fire alarm
systemto performrequired alarm functions as specified in Section 13930
VET Pl PE SPRI NKLER SYSTEM FI RE PROTECTI ON, as indicated on the draw ngs
and as specified herein.

3.2 OVERVOLTAGE AND SURGE PROTECTI ON
3.2.1 Power Line Surge Protection

Al'l equi pment connected to alternating current circuits shall be protected
from surges per | EEE C62.41 B3 conbi nati on wavef orm and NFPA 70. Fuses
shal |l not be used for surge protection. The surge protector shall be rated
for a maximumlet thru voltage of 350 Volts ac (line-to-neutral) and 350
Volt ac (neutral -to-ground).

3.2.2 Low Voltage DC Circuits Surge Protection

Al'l 1DC shall have surge protection installed at each point where it exits
or enters a building. Equipnment shall be protected from surges per |EEE
C62. 41 B3 conbi nati on waveform and NFPA 70. The surge protector shall be
rated to protect the 24 Volt dc equi prnent. The maxi mum dc cl anpi ng

vol tages shall be 36 V (line-to-ground) and 72 Volt dc (line-to-line).

3.2.3 Signal Line Circuit Surge Protection

Al'l SLC cabl es/ conductors, except fiber optics, shall have surge
protection/isolation circuits installed at each point where it exits or
enters a building. The circuit shall be protected from surges per |EEE
C62. 41 B3 conbi nati on waveform and NFPA 70. The surge protector/isol ator
shall be rated to protect the equi pnent.

3.3  GROUNDI NG
Groundi ng shall be provided by connecting to building ground system
3.4  TESTING

The Contractor shall notify the Contracting Officer at |east 10 days before
the prelimnary and acceptance tests are to be conducted. The tests shal
be performed in accordance with the approved test procedures in the
presence of the Contracting Officer. The control panel manufacturer’s
representative shall be present to supervise tests. The Contractor shal
furnish instrunents and personnel required for the tests.

3.4.1 Prelimnary Tests

Upon conpletion of the installation, the systemshall be subjected to
functional and operational performance tests including tests of each
installed initiating and notification appliance, when required. Tests
shal |l include the nmeggering of system conductors to deternine that the
systemis free fromgrounded, shorted, or open circuits. The nmegger test
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shal |l be conducted prior to the installation of fire alarmequipnent. |If
deficiencies are found, corrections shall be made and the system shall be
retested to assure that it is functional. After conpleting the prelininary

testing the Contractor shall conplete and subnit the NFPA 72, Certificate
of Conpl eti on.

3.4.2 Accept ance Test
Acceptance testing shall not be performed until the Contractor has
conpl eted and subnitted the Certificate of Conpletion. Testing shall be in
accordance with NFPA 72. The recommended tests in NFPA 72 shall be
consi dered mandatory and shall verify that previous deficiencies have been
corrected. The Contractor shall conplete and submt the NFPA 72
I nspection and Testing Form The test shall include all requirenents of
NFPA 72 and the follow ng:
a. Test of each function of the control panel
b. Test of each circuit in both trouble and normal nodes.

c. Tests of each alarminitiating devices in both normal and trouble
condi tions.

d. Tests of each control circuit and device.

e. Tests of each alarmnotification appliance.

f. Tests of the battery charger and batteri es.

g. Conplete operational tests under energency power supply.
h. Visual inspection of wiring connections.

i. Opening the circuit at each alarminitiating device and
notification appliance to test the wiring supervisory feature.

j. Gound fault
k. Short circuit faults
. Stray voltage
m Loop resistance
3.5 TRAI NI NG

Trai ni ng course shall be provided for the operations and mai nt enance staff.
The course shall be conducted in the building where the systemis
installed or as designated by the Contracting Officer. The training period
for systens operation shall consist of 1 training days (8 hours per day)
and shall start after the systemis functionally conpleted but prior to
final acceptance tests. The training period for systens nai ntenance shal
consist of 2 training days (8 hours per day) and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
instructions shall cover itens contained in the operating and mai nt enance
i nstructions.

-- End of Section --
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SECTI ON 13930

VET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON

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 gnati on only.

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

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron
Casti ngs

ASTM A 53 (1997) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seani ess

ASTM A 135 (1997) Electric-Resistance-Wl ded Stee
Pi pe

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts
and Nuts

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 795 (1996) Bl ack and Hot - Di pped Zi nc- Coat ed

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

ASTM B 88 (1996) Seanl ess Copper Water Tube

ASTM D 3309 (1996a) Pol ybutylene (PB) Plastic Hot- and
Col d-Water Distribution Systemns

ASTM F 442 (1994) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe (SDR-PR)

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16. 1 (1989) Cast Iron Pipe Flanges and Fl anged
Fittings

ASME B16. 3 (1992) Malleable Iron Threaded Fittings

ASME B16. 4 (1992) Cast Iron Threaded Fittings

ASME B16. 9 (1993) Factory-Made Wought Stee
Buttwel ding Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Welding and
Thr eaded
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ASME B16. 18

ASME B16. 21

ASME B16. 22

ASME B18.2.1

ASME B18. 2. 2

(1984; R 1994) Cast Copper All oy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995) W ought Copper and Copper All oy
Sol der Joint Pressure Fittings

(1996) Square and Hex Bolts and Screws
I nch Series

(1987; R 1993) Square and Hex Nuts (Inch
Seri es)

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1015

(1993) Doubl e Check Backfl ow Prevention
Assenbl y

AVERI CAN WATER WORKS ASSOCI ATI ON ( AVWAA)

AWM- 01

AWM B300
AWM B301

AWM ANSI / AWM C104/ A21. 4

AWM ANSI / AWM C110/ A21. 10

AWM ANSI / AWM C111/ A21. 11

AWM ANSI / AWM C151/ A21. 51

AWM C203

AWM M20

(1995) Standard Methods for the
Exam nati on of Water and \Wast ewat er

(1992) Hypochlorites
(1992) Liquid Chlorine

(1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

(1993) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 nm
through 1200 mm), for Water and Q her
Li qui ds

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

(1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Ot her Liquids

(1991) Coal -Tar Protective Coatings and
Linings for Steel Water Pipelines - Enane
and Tape - Hot- Applied

(1973) Manual: Water Chlorination
Principles and Practices

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825a

FM P7825b

(1998) Approval CGuide Fire Protection

(1998) Approval CGuide Electrical Equi pnent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)
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MBS SP-71 (1997) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

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

NFPA 13 (1996; Errata 13-96-1) Installation of
Sprinkl er Systens
NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances
NFPA 231C (1995; TIA 95-1) Rack Storage of Materials
NFPA 1963 (1993) Fire Hose Connections
NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON I N ENG NEERI NG TECHNCOLOG ES
(NI CET)
NI CET 1014 (1995) Program Detail WManual for

Certification in the Field of Fire
Protecti on Engi neering Technol ogy (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout

UNDERVWRI TERS LABORATORI ES (UL)

UL 668 (1995) Hose Valves For Fire Protection
Service

UL Bld Mat Dir (1998) Building Materials Directory

UL Fire Prot Dr (1998) Fire Protection Equi pnent Directory

1.2 GENERAL REQUI REMENTS

Wet pipe sprinkler systemshall be provided in all areas of the building.
The sprinkler systemshall provide fire sprinkler protection for the entire
area. Except as nodified herein, the systemshall be designed and
installed in accordance with NFPA 13. Rack sprinkler shall be in
accordance with NFPA 231C. Pipe sizes which are not indicated on draw ngs
shal |l be determ ned by hydraulic cal cul ation

1.2.1 Hydr aul i ¢ Desi gn
The system shall be hydraulically designed to di scharge a m ni mrum density
of 6.1 L/mn per square nmeter over the hydraulically nost demandi ng 280
square neters of floor area. The nininmum pipe size for branch lines in
gri dded systens shall be 32 mm Hydraul ic cal cul ations shall be in
accordance with the Area/Density Method of NFPA 13.

1.2.1.1 Hose Demand

An all owance for interior hose stations of 1890 L/min shall also be added
to the sprinkler system denmand.

1.2.1.2 Basis for Cal cul ati ons

The design of the systemshall be based upon a water supply with a static
pressure of 683 KPa, and a flow of 4788 L/min at a residual pressure of 552
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KPa. Water supply shall be presuned avail able at the point of connection
to existing. Hydraulic calculations shall be based upon the Hazen-WIlians
formula with a "C' value of 120 for steel piping, 150 for copper tubing,
140 for new cenent-lined ductile-iron piping, and 100 for existing

under ground pi pi ng.

1.2.2 Spri nkl er Spaci ng

Sprinklers shall be uniformy spaced on branch |ines. Maxinmum spaci ng per
sprinkler shall not exceed limits specified in NFPA 13 for ordinary
occupancy.

1.3 SUBM TTALS

Governnent approval is required for subnmittals with a "GA" designation;
subnittals having an "FI O designation are for information only.

Submittals related to system configuration, hydraulic cal cul ations, and
equi pnent sel ection, including nmanufacturer’s catal og data, working

drawi ngs, connection draw ngs, control diagranms and certificates shall be
submitted concurrently as a conpl ete package. The package will be revi ewed
by the U S. Arny Engineer District Fire Protection Engineer. The follow ng
shal |l be subnitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Data
Sprinkl er System Equi pnent; GA.

Manufacturer’s Catal og Data for each separate piece of equi pnent proposed

for use in the system Data shall indicate the name of the manufacturer of
each item of equipnent, with data highlighted to indicate nodel, size,
options, etc. proposed for installation. |In addition, a conplete equi pnent

list which includes equi pnent description, nodel nunber and quantity shall
be provi ded.

Hydraul i ¢ Cal cul ati ons; GA.

Hydraul i c cal cul ations, including a drawi ng showi ng hydraulic reference
poi nts and pi pe segnents.

Spare Parts; GA

Spare parts data shall be included for each different itemof material and
equi pnent specified. The data shall include a conplete list of parts and
supplies, with current unit prices and source of supply, and a list of
parts reconmended 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
Spri nkl er System Shop Draw ngs; GA.
Detail drawi ngs confornming to the requirenents established for working
pl ans as prescribed in NFPA 13. Drawi ngs shall include plan and el evation
views which establish that the equipnent will fit the allotted spaces with

cl earance for installation and mai ntenance. Each set of draw ngs shall
i nclude the follow ng:
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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 less than 1:100 which clearly
show | ocations of sprinklers, risers, pipe hangers, seisnmc
separation assenblies, sway bracing, inspector’s test connections,
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 shal
be indi cat ed.

c. Actual center-to-center dinensions between sprinklers on branch
i nes and between branch lines; fromend sprinklers to adjacent
walls; fromwalls to branch lines; from sprinkler feed nains,
cross-mains 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 building sections showi ng typica
branch line and cross-main 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, and el ectrical devices and
i nt erconnecting wiring.

As-Built Draw ngs; FIO

As-built drawi ngs, no later than 14 worki ng days after conpletion of the
Final Tests. The sprinkler systemshop draw ngs shall be updated to
reflect as-built conditions after work is conpleted and shall be on
reproduci ble full-size nylar film

SD- 06 Instructions

Test Procedures; GA

Proposed test procedures for piping hydrostatic test, testing of alarnms, at
| east 14 days prior to the start of related testing.

SD- 07 Schedul es
Prelimnary Tests; GA

A schedul e of prelininary tests, at least 14 days prior to the proposed
start of the tests.

Fi nal Test; GA

Upon successful conpletion of tests specified under paragraph PRELI M NARY
TESTS, witten notification shall be given to the Contracting Oficer of
the date for the final acceptance test. Notification shall be provided at
| east 14 days prior to the proposed start of the test. Notification shal
include a copy of the Contractor’s Material & Test Certificates.

SD- 08 Statements

SECTI ON 13930 Page 7



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

Installer Qualifications; GA
Qualifications of the sprinkler installer.
Submittal Preparer’s Qualifications; GA

The nanme and docunentation of certification of the individual who wll
prepare the subnmittals, prior to the submttal of the draw ngs and
hydraul i ¢ cal cul ati ons.

SD-13 Certificates
Contractor’s Material & Test Certificates; FIQO

Certificates, as specified in NFPA 13, shall be conpleted and signed by the
Contractor’s Representative performng required tests for both underground
and aboveground pi pi ng.

SD-19 Qperation and Mi ntenance Manual s
Sprinkl er System FIO

Manual s shall be in | oose-leaf binder format and grouped by technica
sections consisting of manufacturer’s standard brochures, schematics,
printed instructions, general operating procedures, and safety precautions.
The manual s shall list routine naintenance procedures possible breakdowns,
and repairs, and troubl eshooting guide. This shall include procedures and
instructions pertaining to frequency of preventive maintenance, inspection
adj ustnent, lubrication and cl eaning necessary to mnimze corrective

mai nt enance and repair.

1.4 HYDRAULI C CALCULATI ONS

Hydraulic cal cul ati ons shall be as outlined in NFPA 13 except that

cal cul ati ons shall be perfornmed by conmputer 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 unless water supply data is otherw se

i ndi cated. Calculations shall substantiate that the design area indicated
is the hydraulically nmost denmanding. Water supply curves and system

requi renents shall be plotted on sem -logarithm c graph paper so as to
present a summary of the conplete hydraulic calculation. A sunmary sheet
listing sprinklers in the design area and their respective hydraulic
reference points, elevations, actual discharge pressures and actual flows
shal |l be provided. Elevations of hydraulic reference points (nodes) shal
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 Il ength and Hazen-W Il lians coefficient shall be indicated for each

pi pe. For gridded systens, calculations shall show peaki ng of demand area
friction loss to verify that the hydraulically nost demanding area i s being
used. Also for gridded systens, a flow diagramindicating the quantity and
direction of flows shall be included. A drawi ng showi ng hydraulic
reference points (nodes) and pi pe designations used in the calcul ations
shal | be included and shall be independent of shop draw ngs.

1.5 SUBM TTAL PREPARER S QUALI FI CATI ONS

The sprinkler systemsubmittals, including as-built draw ngs, shall be
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prepared by an individual who is either a registered professional engineer
or who is certified as a Level IIl Technician by National Institute for
Certification in Engineering Technol ogies (NICET) in the Autonatic
Sprinkl er System Layout subfield of Fire Protection Engi neering Technol ogy
in accordance with N CET 1014.

1.6 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 submittal 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
shal|l be provided. 1In addition, data identifying the |ocation of at |east
three systens recently installed by the proposed installer which are
conparable to the system specified shall be subnmitted. Contractor shal
certify that each system has perforned satisfactorily, in the manner

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

1.7 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 nandatory 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 mninumrequirenments of NFPA 13
shal |l be incorporated into the design. Reference to "authority having
jurisdiction" shall be interpreted to nean the Contracting O ficer

1.8 DELI VERY AND STORAGE
Equi pment placed in storage shall be stored with protection fromthe
weat her, hum dity and tenperature variations, dirt and dust or other
cont am nant s.

PART 2 PRODUCTS

2.1 GENERAL EQUI PMENT REQUI REMENTS

2.1.1 St andard Products
Materi al s and equi prent shall be standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use for at least 2 years
prior to bid opening.

2.1.2 Requi rements for Fire Protection Service
Equi prent and materials shall have been tested by Underwiters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b

2.1.3 Nanepl at es

Maj or conponents of equi prent shall have the manufacturer’s nane, address,
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type or style, nodel or serial nunber, and catal og nunber on a plate
permanently affixed to the item of equipnent.

2.2 UNDERGROUND PI PI NG SYSTEMS
2.2.1 Pi pe

Pi ping froma point 150 nm above the floor to a point 1500 nm outside the
buil ding wall shall be ductile iron with a rated working pressure of 1034
kPa conforming to AWM ANSI/ AWM C151/ A21.51, with cenment nmortar |ining
conform ng to AWM ANSI/ AWM C104/ A21.4. Piping nore than 1500 nm outside
the building walls shall conply with Section 02510 WATER DI STRI BUTI ON
SYSTEM

2.2.2 Fittings and Gaskets

Fittings shall be ductile iron confornmng to AWM ANSI/ AWM C110/ A21. 10.
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 conform
to AWM ANSI/ AWM Cl11/A21. 11.

2.2.3 Gate Val ve and | ndi cator Posts

Gate valves for underground installation shall be of the inside screw type
with counter-clockwi se rotation to open. Were indicating type valves are
shown or required, indicating valves shall be gate valves with an approved
i ndi cator post of a length to pernmit the top of the post to be | ocated 900
nm above finished grade. Gate valves and indicator posts shall be listed
in UL Fire Prot Dir or FM P7825a and FM P7825b Each val ve shown on the
drawi ngs with the designation "P.1.V." shall be equipped wth indicator
post confornming to the requirenents of NFPA 24..

2.3 ABOVEGROUND PI PI NG SYSTEMS

Aboveground pi ping shall be steel or copper
2.3.1 Steel Piping System
2.3.1.1 St eel Pipe

Except as nodified herein, steel pipe shall be black as permitted by NFPA 13
and shall conformto applicable provisions of ASTM A 795, ASTM A 53, or
ASTM A 135. Pipe in which threads or grooves are cut shall be Schedul e 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.
Pi pe shall be marked with the name of the nmanufacturer, kind of pipe, and
ASTM desi gnati on

2.3.1.2 Fittings for Non-Gooved Steel Pipe

Fittings shall be cast iron conforning to ASME B16.4, steel conforming to
ASME B16.9 or ASME B16.11, or malleable iron conformng to ASME B16. 3.
Steel press fittings shall be approved for fire protection systens.
Fittings into which sprinklers, drop nipples or riser nipples (sprigs) are
screwed shall be threaded type. Plain-end fittings with nechanica
couplings, fittings which use steel gripping devices to bite into the pipe
and segnented welded fittings shall not be used.

2.3.1.3 Grooved Mechanical Joints and Fittings
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Joints and fittings shall be designed for not |ess than 1200 kPa service
and shall be the product of the sane manufacturer. Fitting and coupling
houses shall be malleable iron confornmng to ASTM A 47, G ade 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.
Nuts and bolts shall be heat-treated steel conformng to ASTM A 183 and
shal | be cadnmium pl ated or zinc el ectropl at ed.

2.3.1.4 Fl anges
Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be
non- ashest os conpressed nmaterial in accordance with ASVE B16.21, 1.6 nm
thick, and full face or self-centering flat ring type. Bolts shall be
squar ehead conformng to ASME B18.2.1 and nuts shall be hexagon type
conform ng to ASME B18. 2. 2.

2.3.2 Copper Tube Systens

2.3.2.1 Copper Tube
Copper tube shall conformto ASTM B 88, Types L and M

2.3.2.2 Copper Fittings

Cast copper alloy pressure fittings shall conformto ASME B16. 18 and
wr ought copper and bronze pressure fittings shall conformto ASME B16. 22

2.3.3 Pl astic Pipe Systens
2.3.3.1 Pl astic Pipe

Pl astic pipe shall be listed in UL Fire Prot Dir for use in wet pipe
sprinkl er systens and shall conformto requirenents as foll ows:

a. Chlorinated Polyvinyl Chloride (CPVQC: ASTMF 442, 1207 kPa
rating.

b. Polybutylene (PB): ASTM D 3309, 1207 kPa rating.
2.3.3.2 Plastic Fittings
Plastic fitting shall be chlorinated pol yvinyl chloride (CPVC) or
pol ybutyl ene (PB) as listed in UL Fire Prot Dir for use in wet pipe
sprinkl er systens.
2.3. 4 Pi pe Hangers
Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
si zed invol ved.
2.3.5 Val ves
2.3.5.1 Control Valve and Gate Val ve
Manual |y operated sprinkler control valve and gate val ve shall be outside

stem and yoke (0S&Y) type and shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b
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2.3.5.2 Check Val ve

Check valve 50 mmand | arger shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b. Check val ves 100 nm and | arger shall be of the swi ng type
with flanged cast iron body and fl anged i nspection plates, shall have a
clear waterway and shall neet the requirenents of MSS SP-71, for Type 3 or
4,

2.3.5.3 Hose Val ve

Val ve shall conply with UL 668 and shall have a mninumrating of 2070 kPa.
Val ve shall be non-rising stem all bronze, 90 degree angle type, with 40
nmm Aneri can National Standard Fire Hose Screw Thread (NH) nmale outlet in
accordance with NFPA 1963. Hose val ves shall be equi pped with | ugged cap
with drip drain, cap gasket and chain. Valve finish shall be polished brass.

2.4  ALARM CHECK VALVE ASSEMBLY

Assenbly shall include an al arm check valve, standard trim piping, pressure
gauges, bypass, retarding chanber, testing valves, nmain drain, and other
conmponents as required for a fully operational system

2.5 WATER MOTOR ALARM ASSEMBLY

Assenbly shall include a body housing, inpeller or pelton wheel, drive
shaft, striker assenbly, gong, wall plate and rel ated conponents necessary
for conplete operation. Mninmum 20 mm gal vani zed pi pi ng shall be provided
bet ween the housi ng and the al arm check valve. Drain piping fromthe body
housi ng shall be m nimum 25 nm gal vani zed and shall be arranged to drain
to the outside of the building. Piping shall be gal vanized both on the

i nsi de and outside surfaces.

2.6 ALARM | NI TI ATI NG AND SUPERVI SCRY DEVI CES
2.6.1 Sprinkler Waterflow Indicator Switch, Vane Type

Swi tch shall be vane type with a pipe saddl e and cast al um num housi ng.
The el ectro-nmechani cal device shall include a flexible, |owdensity

pol yet hyl ene paddl e conforning to the inside dianeter of the fire
protection pipe. The device shall sense water novenents and be capabl e of
detecting a sustained flow of 38 L/min or greater. The device shal
contain a retard device adjustable fromO to 90 seconds to reduce the
possibility of false alarns caused by transient flow surges. The switch
shall include two SPDT (Form C) contacts, and shall be equipped with a
silicone rubber gasket to assure positive water seal and a dustproof cover
and gasket to seal the mechanismfromdirt and noi sture.

2.6.2 Sprinkler Pressure (Waterflow) Alarm Switch

Pressure switch shall include a netal housing with a neoprene di aphragm
SPDT snap action switches and a 15 nm NPT nal e pipe thread. The switch
shal | have a maxi mum service pressure rating of 1207 kPa. There shall be

two SPDT (Form C) contacts factory adjusted to operate at 28 to 55 kPa.
The switch shall be capabl e of being nounted in any position in the alarm
line trimpiping of the alarm check val ve.

2.6.3 Val ve Supervisory (Tanper) Switch
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Swi tch shall be suitable for nmounting 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 renmpoval of the housing
cover or closure of the valve of nore than two rotations of the valve stem

2.7 FI RE DEPARTMENT CONNECTI ON

Fire departnent connection shall be projecting type with cast brass body,
mat chi ng wall escutcheon lettered "Auto Spkr" with a polished brass finish
The connection shall have two inlets with individual self-closing

cl appers, caps with drip drains and chains. Fenale inlets shall have 65 mMm
di ameter Anmerican National Fire Hose Connection Screw Threads (NH) per NFPA
1963.

2.8 SPRI NKLERS
Sprinklers shall be used in accordance with their listed spacing
limtations. Tenperature classification shall be ordinary. Sprinklers in
hi gh heat areas including attic spaces or in close proximty to unit
heaters shall have tenperature classification in accordance with NFPA 13.
Sprinklers with internal Orings shall not be used.

2.8.1 Upri ght Sprinkl er

Upright sprinkler shall be brass and shall have a nonminal 12.7 mmor 13.5
nmm orifice.

2.8.2 Pendent Spri nkl er
Pendent sprinkler shall be of the fusible strut or glass bulb type,
qui ck-response type with nomnal 12.7 nm or 13.5 mmorifice. Pendent
sprinklers shall have a polished chrone finish

2.8.3 Si dewal | Spri nkl er
Sidewal | sprinkler shall have a nomnal 12.7 mmorifice. Sidewall
sprinkler shall have a polished chronme finish. Sidewall sprinkler shall be
t he qui ck-response type.

2.9 DI SI NFECTI NG MATERI ALS

2.9.1 Liquid Chlorine
Liquid chlorine shall conformto AWM B301

2.9.2 Hypochl orites
Cal ci um hypochlorite and sodi um hypochlorite shall conformto AWM B300.

2.10  ACCESSORI ES

2.10.1 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

tenperature rating of the sprinklers installed. At |east one wench of
each type required shall be provided.

SECTI ON 13930 Page 13



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

2.10.2 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 that nmatches the pendent sprinkler heads.

2.10.3 Pi pe Escut cheon

Escut cheon shall be polished chronmi um plated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw

2.10.4 Sprinkl er Guard

GQuard shall be a steel wire cage designed to encase the sprinkler and
protect it from mechani cal damage. @Guards shall be provided on sprinklers
| ocat ed as indicated.

2.10.5 I dentification Sign

Val ve identification sign shall be mninmm150 mmw de x 50 mm high with
enanel baked finish on mninum1.214 mMm steel or 0.6 mmalum numwth red
letters on a white background or white letters on red background. Wbrding
of sign shall include, but not be limted to "main drain," "auxiliary
drain," "inspector's test," "alarmtest,” "alarmline,"” and simlar wording
as required to identify operational conponents.

2.11 FI RE HOSE REEL CABI NET

Assenbly shall include nozzle, fire hose, reel, 40 mm (1-1/2 inch) valve,
and cabinet suitable for wall nounting. The assenbly shall be

sem -automatic type conplete with Underwiters clip which permts
control Il ed one-man operation whereby control valve can be opened, hose
unreeled and clip released by pulling on hose. Valve shall be non-rising
stem all bronze, angle type with 40 mm (1-1/2 inch) Aneri can Nati ona
Standard Fire Hose Screw Thread (NH) male outlet in accordance with NFPA
1963. Reel shall be of steel construction with red enanel finish and shal
be equi pped with 30 neters of 40 mm (1-1/2 inch) rubber lined fire hose.
Nozzl e shall be of the industrial conbination fog-straight streamtype with
shut of f. Conponents of the assenbly shall be listed in UL Fire Prot Dir.

2.12 SI NGLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY

Si ngl e-check backfl ow prevention assenbly shall conply with ASSE 1015. The
assenbly shall have a bronze, cast-iron or stainless steel body with
flanged ends. The assenbly shall include OS&Y shutoff valves on the inlet
and outlet, resilient seat check valve for continuous pressure application
and two test cocks. Assenblies shall be rated for working pressure of 1034
kPa. The maxi mum pressure | oss shall be 40 kPa at a flowrate equal to
the sprinkler water denand, at the location of the assenbly.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON REQUI REMENTS
The installation shall be in accordance with the applicable provisions of

NFPA 13, NFPA 24 and publications referenced therein. Installation of
in-rack sprinklers shall conply with applicable provisions of NFPA 231C
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3.2 ABOVEGROUND PI PI NG | NSTALLATI ON
Pi pi ng shall be run straight and bear evenly on hangers and supports.
3.2.1 Pi ping i n Exposed Areas

Exposed piping shall be installed so as not to dimnish exit access w dths,
corridors or equi pnent access. Exposed horizontal piping, including drain
pi ping, shall be installed to provide maxi mum headroom

3.2.2 Pi ping in Finished Areas

In areas with suspended or dropped ceilings and in areas with conceal ed
spaces above the ceiling, piping shall be conceal ed above ceilings. Piping
shal |l be inspected, tested and approved before being concealed. Ri sers and
simlar vertical runs of piping in finished areas shall be conceal ed.

3.2.3 Pendent Sprinklers

Drop ni pples to pendent sprinklers shall consist of mninmm25 nm pipe
with a reducing coupling into which the sprinkler shall be threaded.
Hangers shall be provided on armovers to drop nipples supplying pendent
sprinkl ers when the armover exceeds 300 mm Where sprinklers are

i nstall ed bel ow suspended or dropped ceilings, drop nipples shall be cut
such that sprinkler ceiling plates or escutcheons are of a uniformdepth

t hroughout the finished space. The outlet of the reducing coupling shal
not extend nore than 25 nm bel ow the underside of the ceiling. On pendent
sprinklers installed bel ow suspended or dropped ceilings, the distance from
the sprinkler deflector to the underside of the ceiling shall not exceed
100 mm Recessed pendent sprinklers shall be installed such that the

di stance fromthe sprinkler deflector to the underside of the ceiling shal
not exceed the manufacturer’s listed range and shall be of uniformdepth

t hr oughout the finished area.

3.2.3.1 Pendent Sprinkl er Locations

Pendent sprinklers in suspended ceilings shall be a m ninmumof 150 mm from
ceiling grid.

3.2.4 Upright Sprinklers

Ri ser nipples or "sprigs" to upright sprinklers shall contain no fittings
between the branch line tee and the reducing coupling at the sprinkler
Ri ser nipples exceeding 750 mm in length shall be individually supported.

3.2.5 Pi pe Joints

Pipe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is nmade up. Welded joints will be
permtted, only if welding operations are perfornmed as required by NFPA 13
at the Contractor’s fabrication shop, not at the project construction site.

Fl anged joints shall be provided where indicated or required by NFPA 13.
Grooved pipe and fittings shall be prepared in accordance with the
manufacturer’s | atest published specification according to pipe materi al
wal I thickness and size. G ooved couplings and fittings shall be fromthe
same manuf acturer.

3.2.6 Reducer s
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Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reducing couplings
will not be permitted. Wen standard fittings of the required size are not
manuf act ured, single bushings of the face type will be pernmitted. Were
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 nore than one outlet of a tee, in nore than two outlets
of a cross, or where the reduction in size is |less than 15 nm

3.2.7 Pi pe Penetrations

Cutting structural nenbers for passage of pipes or for pipe-hanger
fastenings will not be permitted. Pipes that nust penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided wth
pi pe sl eeves. Each sleeve shall be Schedul e 40 gal vani zed steel, ductile
iron or cast iron pipe and shall extend through its respective wall or
floor and be cut flush with each wall surface. Sleeves shall provide
required clearance between the pipe and the sleeve per NFPA 13. The space
bet ween the sl eeve and the pipe shall be firmy packed with m neral wool

i nsul ation. Were pipes pass through fire walls, fire partitions, or
floors, a fire seal shall be placed between the pipe and sleeve in
accordance with Section 07840 FI RESTOPPING |In penetrations which are not
fire-rated or not a floor penetration, the space between the sleeve and the
pi pe shall be sealed at both ends with plastic waterproof cenment which wll
dry to a firmbut pliable nass or with a nmechanically adjustabl e segnented
el ast oner seal

3.2.8 Escut cheons

Escut cheons shall be provided for pipe penetration of ceilings and walls.
Escut cheons shall be securely fastened to the pipe at surfaces through
whi ch pi pi ng passes.

3.2.9 I nspector’s Test Connection

Unl ess otherwi se indicated, test connection shall consist of 25 nm pi pe
connected to the renpote branch line; a test valve |ocated approximately 2
meters above the floor; a snoboth bore brass outlet equivalent to the
smal l est orifice sprinkler used in the system and a painted netal
identification sign affixed to the valve with the words "l nspector’s Test."
The di scharge orifice shall be |located outside the building wall directed
SO as not to cause danmge to adjacent construction or |andscaping during
full flow discharge

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 otherw se
permtted. Were branch lines termnate at |ow points and formtrapped
sections, such branch lines shall be manifolded to a common drain |ine.

3.2.11 Installation of Fire Departnent Connection
Connection shall be nounted on the exterior wall approximately 900 mm
above finished grade. The piping between the connection and the check

val ve shall be provided with an automatic drip in accordance wi th NFPA 13
and arranged to drain to the outside.
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3.

2.12 I dentification Signs

Signs shall be affixed to each control valve, inspector test valve, main
drain, auxiliary drain, test valve, and sinmilar valves as appropriate or as
required by NFPA 13. Hydraulic design data nanepl ates shall be pernmanently
affixed to each sprinkler riser as specified in NFPA 13.

3 UNDERGROUND PI PI NG | NSTALLATI ON

The fire protection water main shall be laid, and joints anchored, in
accordance with NFPA 24. M ninum depth of cover shall be 900 nm The
supply line shall termnate inside the building with a flanged piece, the
bott om of which shall be set not |ess than 150 nm above the finished
floor. A blind flange shall be installed tenporarily on top of the flanged
piece to prevent the entrance of foreign natter into the supply line. A
concrete thrust block shall be provided at the el bow where the pipe turns
up toward the floor. |In addition, joints shall be anchored in accordance
wi th NFPA 24 using pipe clanps and steel rods fromthe elbow to the flange
above the floor and fromthe elbowto a pipe clanp in the horizontal run of
pi pe. Buried steel conponents shall be provided with a corrosion
protective coating in accordance with AWM C203. Piping nore than 1500 nm
outside the building walls shall neet the requirenents of Section 02510
WATER DI STRI BUTI ON SYSTEM

.4 EARTHWORK

Eart hwork shall be performed in accordance with applicable provisions of
Section 02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDI NGS

.5 ELECTRI CAL VWORK

Alarm signal wiring connected to the building fire alarmcontrol system
shall be in accordance with Section 13851 FI RE DETECTI ON AND ALARM SYSTEMS
ADDRESSABLE

.6 DI SI NFECTI ON

After all system conponents are installed and hydrostatic test are
successfully conpl 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 nmain drains. The chlorinating

mat eri al shall be hypochlorites or liquid chlorine. Wter chlorination
procedure shall be in accordance with AWM M20. The chlorinating naterial
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
through a solution-fed chlorinator and booster punp shall be used.
Chlorination application shall continue until the entire systemif filled.
The water shall remain in the systemfor a minimumof 24 hours. Each valve
in the systemshall be opened and cl osed several tines to ensure its proper
di sinfection. Follow ng the 24-hour period, no | ess 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 mllion. Sanples of water in properly disinfected containers for
bacterial exam nation will be taken from several system/locations which are
approved by the Contracting Oficer. Sanples shall be tested for total
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coliformorganisns (coliformbacteria, fecal coliform streptococcal, and
other bacteria) in accordance with AWM-01. The testing nethod shall be
either the nultiple-tube fernmentation technique or the menbrane-filter
techni que. The disinfection shall be repeated until tests indicate the
absence of coliformorgani sns (zero nmean coliformdensity per 100
mlliliters) in the sanples for at least 2 full days. The systemw | not
be accepted until satisfactory bacteriological results have been obtai ned.

T FI ELD PAI NTI NG AND FI NI SHI NG

Field painting and finishing are specified in Section 09900 PAI NTI NG
GENERAL.

. 8 PRELI M NARY TESTS

The system including the underground water mains, and the aboveground

pi pi ng and system conponents, shall be tested to assure that equi pment and
conponents function as intended. The underground and aboveground interior
pi pi ng systens and attached appurtenances subjected to system working
pressure shall be tested in accordance with NFPA 13 and NFPA 24. Upon
conpl etion of specified tests, the Contractor shall conplete certificates
as specified in paragraph SUBM TTALS

.8.1 Under gr ound Pi pi ng

.8.1.1 Fl ushi ng

Under ground pi ping shall be flushed in accordance with NFPA 24. This

i ncludes the requirenment to flush the lead-in connection to the fire
protection systemat a flowrate not |less that the cal cul ated nmaxi mum wat er
demand rate of the system

.8.1.2 Hydrostatic Testing

New under ground pi pi ng shall be hydrostatically tested in accordance with
NFPA 24. The al l owabl e | eakage shall be neasured at the specified test
pressure by punping froma calibrated container. The anount of | eakage at
the joints shall not exceed 1.89 liters per hour per 100 gaskets or joints,
regardl ess of pipe dianeter.

. 8.2 Abovegr ound Pi pi ng

.8.2.1 Hydrostatic Testing

Aboveground pi ping shall be hydrostatically tested in accordance with NFPA
13 at not less than 1400 kPa or 350 kPa in excess of maxi num system
operating pressure and shall maintain that pressure w thout |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 shal

be read froma gauge | ocated at the | ow el evati on point of the system or
portion being tested.

.8.3 Testing of Al arm Devices

Each alarmswitch shall be tested by flow ng water through the inspector’s
test connection. Each water-operated alarmdevices shall be tested to
verify proper operation.

8.4 Main Drain Fl ow Test
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Fol I owi ng flushing of the underground piping, a main drain test shall be
made to verify the adequacy of the water supply. Static and residua
pressures shall be recorded on the certificate specified in paragraph
SUBM TTALS. |In addition, a main drain test shall be conducted each tine
after a main control valve is shut and opened.

3.9 FI NAL ACCEPTANCE TEST

A technician enployed by the installing Contractor shall be present for the
final tests and shall provide a conplete denonstration of the operation of
the system This shall include operation of control valves and flow ng of

i nspector’s test connections to verify operation of associated waterfl ow
alarm swi tches. After operation of control valves has been conpl eted, the
main drain test shall be repeated to assure that control valves are in the

open position. |In addition, the representative shall have avail abl e copies
of as-built drawings and certificates of tests previously conducted. The
installation shall not be considered accepted until identified

di screpanci es have been corrected and test docunentation is properly
conpl eted and received.

-- End of Section --
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