40. Asbestos Workshop fd
Safety/IH Conference 1986

PLAINTIFF'S
EXHIBIT







ASPAESTDS oL« SHKIF FIOL.
SAFETY /T & ConrF /554
KC 7/ Rl\\



Q.
(o]
I
w
b4
o
(@]
x
(72
O
-
w
w
m
<C

R TR it
; ,.1&.1.__1‘-‘“;).:# .1?3,) .
R oo

- - e P ARE R N

_.
e e 1 < - qy————

-




- I'bl- 1ee -0

s Pi0 TS
woh o5 b b 30, gy R O
+1-5¢ Joqunu g Wy Mopupsy [ope) susoacy
. v\ud@\m.m;.ﬁ xud&\w‘mmw,.l& e P ey 3\qeyer

SX sEG » 0N PPPisey

_ Vv3dyY SIHL NI
A3AIND3IY JAdV ONIHLOTO 3JAILD3IL0dd ANV SHOLVIdS3Y
ATTNO TTINNOSH3d A3IZIRIOHINY
QAVZVH 3ISVY3SIA ONNT ANV §d43INVI

SO1lS38SsY
d4dONV{d




. =§1 ICC—- O -
€S0%0 TN TIPS w00y

JUO_.W «uﬁ XQ9q3°'Q
moh s how by s, 338uy  hyioad - u7 KSojoupa ,omwvu@w%&
SQI-SE NQuny Jppa 2903 21qmrong

Jodod wﬁaou 103/ 05 § lios /oos ;S X4 STQOY SOys205y

Q¥vZVH 3SV3SId ONAT ANV ¥3IONVO
LSNA SNILVIND QIOAV
S¥3El4 SOLSIESY SNIVLINOD

ddONVd




(“sqof Trews JO

“WSTTESTIITOUSAd A Nbar AL~ SITCTIE IIYI0) UYodq A9y

T 9I0J9q SYU[ [TeWS JO ParJfiou aq pynogs X3ajes/HI

TTUOTIETNEUY SOJSIGSY JO 83dKY 19430 Jo joaj aienbs (97

T UeqI¥SIT IV SUTIIA0T IATA JO IIIY JeSUf[ 092 UEY3

S5IT JU [PADWSY — (UOTITUTISP Vdd 1ad) sqol treus (g

TEIINY V44 AJj5j3es o3

j0u adueape . sdep ()] Isea] 3B 3iynbaa

389q6e jo sadk3y 1ayio jo

° d7d" JO 2108 10 3933
—uoyIeTdwor wod AYITES/HI VT PIPIEAITY 9 OF SIV SUISY
—IsIqL 391 oXd [VADEIX BUIEIEY YIvT JU (UOFIFUTIIP PO OY Iq IsWw
m m OF JINPII0Id UOTIeIFJyIow vdd
T T3oTuor3eTdwos ey -ex nber—sqo{—TTeRs pue—alTeT qIOu (T “gOYSI(EY ST UOTTeTNEUT JT T
SOTSoqE o T
TejIo38w 943 €913 “A[IETPaUM] Ipew 3q J,UeT STSATEUE
T 31 SSATEUE YUY JUSWIIVASY AIIJES7AT IYT UT [EFIITEW YOMOUY 300 ST 3F 3§
30 3TdEEE (TewS v SUTI{ TUNDUNMT ST UOTIeTNSUT JU IdAY goryernsur yoodAT suTmaoI9p
T puT s TOqeT 307904 HI T PO Ten— 30U U IBTASUT I (T peBeuraxroumomtorexnsodxy—( T
:0500x 3 3 u) padde. t [P S
WO XD /RIS oS I 1281000 D
ey 4 Bueby g vS
udamiag ubned @2 Ag paewo) (8
vQaybned 0D Ag Wnng 8 ‘SQaIS 5334 40 2} W PALM aQ ued 3qol 1oy qob

IINPOIG (3332019 (AA0Ig 38! LOIIINPII 1303 ACIIAIP O) AJ)
POYI O QOf NSEQ Ayl UOHISIND PISICY YIS PUB BT YIEI 0| JELIP LI SUOHINEIIIT Iij13ads 3QuiNI]

J0A) 1uIPi328 0} 6u1Pa02E 15
(G318 YIRI 1€ LICAEY UED IEYA

Yl JO 34218 |@IN18 Ayl 154 3wl 00) JOU - PROIQ
©O} JON “PIRIIP INOYIM FUCH 11 JEYM 3QuINI]

3¥NA3O0Hd 33vS OIANINWNOI3IY

SQUVZVH 4O SINIQIDDV IVILNILOd

S$d4348 807 JiSva 340 IONINDIS

2bpamouy umo INOA Lo mei( (€ 10)€1300 YUm J $SNISIQ (2

Qo! ayi 341950

{1 ‘GOH13W

1UWAIND] 2A11231044 [uOsIay Pasnbay

— 80019861 aeg pamainay
siuedidniey 33A0|10wy
PEUTNIY *A91JJoUJg auai] A8 paseday
3OUBUSTOT O TTAT) Juswiedag
dajioM AJTTTIN TEOTUBYII OTUBUOIN - JUFBK Sp[d Uonednag

TeAOWdI 803E£aqQSY qof

13IHSHHUOM SISATVYNY Al3dvS g0r

o

iz as




veos—oanssoxd—ontrsod (o T ey e e 8 0073002 <
134%0001)
udy 29RL, oo/f 002 >
TS STOT Y R0y IrD P adne 900y 11T, 74d%00])
VA0 YT+ gIVdy o0/f p2 >
{134%0<)
VdaH] burhfrund a1v aoa1daovf 11nf, oo/f o1 >
; T13dX01)
Vaal_Durkjiind 130 Yovu-J1Dy 20/l 7>
HOJVHIJSAY QAIA0AN |~~~ NOLLWHINIONOD

SQLSAFSY INHOAMIY

T97qp3d200D 2aD gadR3} JO3D,

a oY 43

f2dsad buimoplof ayl 1209}
o000 oo STTOX3M00 PIPOO

1) . .

(07 2d07_Jonp YTt paoes 37

P10 _RpOq=-2704( opniout 03 St

Foad~03/503q3] 2

0 Jo w7 §wo Y3 pasvoxa how

82ans8odxa 22h0)dws adnaa2YyM

S SgudwpINDaY Fdd

~IINEUANI

Ty 9T Y Iue T IUSSI A 0T JUSTOTIINS 53593

|\||||||Aqﬂ:|wqﬂuaqﬁnaa|xAﬂdnnau«:auulﬂda|nAQﬂ|uuuuA\<=mo

‘sTeyjlojew s0163qse

ITUSW TEFIFUT  *2U0Z

*uojieyeyuy

3upaowal uaya Juyaojyuouw

:\uuﬂauw 1q 99AoTdus uy Juyydues aansodxa jeuosiad 3onpuod (g

pue uof3saduy - 4 (€

aye 1oy £3a3es/HI 1°83U0D (€

IYNAID0Ud 33VS GIONINWOIIY

SOYVZVH HO SIN3QIDIV TVILNILOd

$d31$ @Or JISVE 40 IININD3IS

.
P

Tedey




*dnuea> uy pye o3

pue [ejIa3ew 50353Q58 jo peaads ay) Jjuaalaiad o3 eaae -3uyiaays uaanbsya

%I0M UT J00TJ 19400 03 Bujjaays uaanbsya [ju 9 peaxds (g°y uo paezey Tre3/dy1s - 4 (€°%

A CY LD
12a3udym paaynbax s} aanso]oud aanssaid aajielau e

(UoTITUTIaP VHSO 12d) sqo[ Judwajleqe so3lsaqse a[eIS die]
20 °144 243 spa22X3 UOTIBIJUIDUOD S0Is2qSe 3uloqaje
d13ym Bale 21JIud ssedwodud Isnu ealE PIIITAISIY

*831e pPIIDJIISII Y]l IPYSuUy pasolie aie Juyyjord
.aaf§I1d230ad 1adoid yiym afdoad pazyioyine ATuQg -eaie

~ pa39Ja318a1 Y3 Jujaajua o3 1071d piezey ayj jo aeme
aie agdoad 3wyl a3ys qof a8yl woxj adueIs p € yons 3e TUISTUTIIET ¥ OF T

suS}s Jujulem 80389Q8V 3180J -Ba18 pa3ojaisaa ¥ OV J95 (77 | =

*3aom Juymioyiad a103Jaq jjo 1000 03
aUF3 Y3noua syessaa pue Bujdid aayd a1qjssod uaypm (1Y

suing Apog - 43 (T° *331s qof aiedaig tv

3¥NA3004d 33vS 0ION3IWWOIIY ‘ SQUVZVH HO SINIQIDIV IVILNILOd Sd31S 80f JISvE 40 IONIND3IS

v oded




TITqun s d s =1 (%

v EUTSIYSe

PqI I T PIICTIUSTE SIIf U TETIU dTegs XIYIU

o7 9IwsodxT =4

{J%Eﬂgagggﬂlw TTT™

TR 9SO Iq IJuwwe eI JJU UOTIeISUT JIJ0UY I9AIN
~REE IIUIXOTY UOI0 IJTUY dIUqS ¥ IBN BUIEIYSE I OL (75 |

“[eI30 dIeqs IU MES

IJFOY WOTY EINT = US (2%

"W50Us [e57139914 - M)

“60159Q6¢€

03 sinsodxqd - 3 (1°¢

ToYIeINSUT onowIy (S

SCYVZVH HO SANIAIJIV TVILNILOM

IWNAID0U 34YS OIONINWWOI3Y

Sd34S A0f JISvE JO IONINO3S

y aded




T XSEI ST I0Y PIPUINWOILT JXE (SIIT[TT (VJIH)

TOTeITUS9T 908 e ¢ PUP SIRU[S “STT¥ISNUI

cnﬁmmdanﬂﬁludlwqﬂuwﬂnnau SUTYIOTO IATITIIVIG

§Y30T1) -duUldIm Jom Xq s1aUjujuod JO B8A0Fla3Xa UEa[)

TPo1oqet 94 6Nl 610UFEIUCD OIGEA [V - E3IUSWLTD

YITa 0] 9Tqe 3ae AdY] 9sNBIIQ SIIUTBIU0D

936EA 10]19dNS ojew sSUNIP *8376-U0 A{jieiodual paiols

T 94 03 ©f 91S€A JI -suUNip jOOidiayjEem osn ‘9s5Ed IB]

U] . *UG[IP[NSUJ 943 YIJA paxju 8399[q0 jejouw dieys

*s03saqse

91¥ 919] t60JuUN 6J8q '[JW § U} B0OIS0qe€ 9383004

(€9

03 aansodxy - 3 (£°9

. -€aie

Pa3d713531, 9y] JUJAOWAI 210jJaq 33IFS aYy3 woij [ejlaieuw

~ JUJUTBIUOD-SO]EIQSE UBA[) * (pPal1sadans a1¢ SWNNIBA V44l

pue syasoys ‘saadaanbs) jsnp auloqiye ssa] 231viauald

18yl 6poylIaw 3s() °83JeJINS JO JJO UOTIBINSUT MOTq 03

18 passaiduod asn j0u 0@ “-uofjeInNsSuUl moiyyl 1o doip

30U 0@ °S12UTRIUOD OJUT AT[NJIIED UOFIB[NSUT 13M07]

*6I9Ufequod [esodsfp SUTI(}J @IFYA 319A UOFIBINSUT

TSOISIAEE.

doa) ‘isnp jo uorieaaudd pyoane 03 A[[nJoied NIoM (Z'9

o3 aansodx3y -~ 4 (Z°9

‘Aaeay aq T1IM

*UOT3IBTNSUT 13M YIJA S12UTBIUOD IISEMm PEO[I3A0 3lou od (1°'9

UoOTIBTNSUT I3M - 0S (1°9

*uofleinsuy jo Tesodsig ‘9

3¥NA3004d 34vS QIANINNO0I3Y

SQUVZVH HO S1IN30IDIV IVILNILOd

$431S 60r J1Sv8 30 IDN3ND3IS

¢ 93eq




cITe—

T 1oROUT IYT 0T JUIPIIICAIYTIACIOQ B[ [EIIRUI UEITI 0Y

—33Us(> 10 SUYIOTS UNNOBA VI Aew SI3X0Tdus ~EIIM0YE

3375-qo[ 2A®Yy 03 2[q}6ea] JOU 6,3F 3JI - poxfhbad

91€ 8JomOys w001 juswdinba o3 Uf IJ37 o9 I5NU

BUTYJOTo poJeuTWejuod [[€ voiw JIoM oy SUTAEYST UIyM

‘wool1 juawdynba pue >u«HquMlJnmnn:ﬂdsddulqduﬂulﬂ

SOISIqSY U7 3XIsodxXT =4 (77

Tgupows 10 Jufiga 210jaq

————55¢J puv EPULY FTH IENIY IOy PITPUTUEIUCIIP

LATie{Tul}eé ©q ued 63004 I9qqny ‘'J91BA puv deos qIIK

103817d521 duTuearo Ysjujd - Jdaujejuoy [esodsIP soIEo{EY

ue ojuj unl o3 pPINbIT MOTIV ‘Arvids Iajem papudue Yiym

103e17dS31 WOlj UOJIBUFWEIVOD 66013 a5UJY ~93I5BM 50369(SE

43Jm s93pyalaed 1o3jeajdsax pue Jujyjyo[d arqesodsyp Aeme

a0yl °*3Ise] 103817dSa1 IA0WeY ‘IFNS JuJAOWIL 3I03J9Q

duryjoTo 9A73I99301d WOIJ 619Q]J] 9AOWaI O3 WNNOEXA

—Vd3IH s (WOTITUTIOP VRSO Xod)sqof [ ews X071 ("I

SUTSIYSE OF JXssdxy = 4 (7]

e e —

34¥NA320Ud 34vS Q3ANIWW0IIH

SOUVZVYH HO SANIQIDIV IVILNILOY

$d31S 80f JISvA 40 IDN3IND3S

9 adeq




b4

CHAPTER 5. ABATEMENT METHODS: CHARACTERISTICS AND RECOMMENDED WORK PRACTICES

This chapter provides more detailed information on the advantages, disadvantages, applicability, and relative
costs of alternative abatement methods. Information is also given on recommended work practices for worker
protection, work site containment, and project surveillance. This information is provided to help building
owners determine which method is most appropriate for their situation and what the abatement effort will
involve. It is not intended as an instruction manual for abatement.

5.1 Abatement Methods for Sprayed- or Troweled-on Surfacing Material

Each abatement method (removal, enclosure or encapsulation) is a separate and distinct alternative. They
share, however, several features. The first is the need to conduct a more detailed inspection of both the
ACM to be treated and the underlying surface. Each separate, homogeneous area of ACM, usually a single
room, hallway, or central space, should be reinspected. (Remember that seemingly homogeneous areas
can be composed of different materials and thus require separate inspections.) It is especially important
to inspect for hidden material above a suspended ceiling with lay-in panels (see Figure 9). A second round
of material sampling in selected areas may help to confirm the presence of asbestos and better delineate
areas needing further corrective action.

The following information should be collected on each area with ACM:
¢ size of the area, since this affects the cost of abatement;

¢ type of ceiling construction if the ceiling is coated (for example, concrete joist and beam, con-
crete waffle slab, steel beam or bar joist, suspended metal lath, suspended lay-in panels, tile,
metal, corrugated steel), since different construction types present different contro! problems;

¢ ceiling height, which may determine the practicality of enclosing the material,

¢ type of wall (for example, smooth or rough concrete.AbIock or brick, plasterboard), which may
indicate whether an encapsulant is needed if material is removed,;

¢ average thickness of ACM (and variation in thickness), since encapsulants should not be ap-
plied to thick material. )

A form for collecting the necessary information was developed by EPA's Region VIl Office and is included
in Appendix | for illustrative purposes.

The second common feature of the three abatement methods is the need for worker protection during abate-
ment activities. Worker protection entails not only proper training and specified work practices, but also
protective equipment (special coveralls and respirators) for the workers. The OSHA standards specity three
different respirators depending on the expected concentration of fibers in the work area: (1) a full- or half-
face mask with either a single-use or replaceable filter, (2) a full-face mask with replaceable filter and a
pump to assist breathing, and (3) a full-face mask with a seli-contained or remote air supply.

NIOSH now recommends that the first type of respirator with a single-use filter not be used, because these
filters have not been tested for effectiveness specificaily against asbestos fibers and because they are
difficult to seal properly around the face.! Supplied air (type "C") units offer the most protection. Respirators

1A letter setting forth NIOSH's concerns about these respirators was sent 10 respirator manufacturers on August
25, 1980. A copy of this letter appeared in the December 1980 issue of the Journal of the American Industrial Hygiene
Association. An industrial hygienist or other appropriately trained professional should assist workers in fiting any
type of respirators.
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Figure 9. Asbestos-contalning material located above
a suspended ceiling.
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are required for removal of ACM and are highly recommended for other abatement methods, since enclosure
and encapsulation may also elevate fiber levels.

The third common feature is proper work area containment. Containment typically means construction
of barriers with 6 mil polyethylene plastic sheets joined with folded seams, and with sealing tape at the
seams and boundaries. Some contractors have had problems attaching plastic sheets to walls. Thinner
sheets or a better attachment system (for example, stapling and taping sheets to furring strips fastened
to walls) may be required. (Figure 10 shows the construction of a typical containment system. Note that
tespirators should be worn if the ACM will be disturbed during construction.) Air locks and worker decon-
tamination facilities with showers are recommended, as well as negative air pressure systems, described
in Section 5.1.1 below.2 All return air vents should be sealed to prevent asbestos contamination of the air-
handling system. Without such containment measures, increased exposure for building occupants is like-
ly. Once abatement begins, everyone not participating in the project should be kept out of the area:

The fourth common feature is the need for a rigorous postabatement cleanup. This includes wet-mopping
or HEPA-vacuuming all horizontal and vertical surfaces in the work area. (Wet mopheads and cloths should
be discarded in sealed plastic bags and treated as asbestos-contaminated waste.) Cleaning of surfaces
outside the work area is highly recommended. Two cleanings—the second after at least 24 hours when
suspended fibers have settled—will provide better assurance of fiber reduction than a single cleaning.
(Section 6.4 contains additional information on cleaning and inspecting the work site.)

5.1.1 Removal, Disposal, and Replacement

Figure 11 is a photograph of a typical removal project. When removing ACM, observe the following
requirements:

¢ The material must first be treated with a solution of water and a wetting agent to reduce fiber
release. Some types of amosite-containing materials will not absorb either water or water com-
bined with the wetting agent suggested by EPA (50% polyoxyethylene ester and 50% polyox-
yethylene ether). Other wetting agents should be tested on the material for absorption. If the
material will not absorb the wetting agent, undertake a dry removal using Type C respiratory
protection. EPA must approve all dry removal operations. Get in touch with the NESHAPS con-
tact in your region (see Appendix D).

s Friable ACM must be disposed of in "leak-tight containers,” typically 6 mit polyethylene bags.
Bags can be placed in §5-gallon drums for additional protection. Bags or drums must be label-
ed, as specified by NESHAPS (see Appendix C) or OSHA (see Appendix F).

*» OSHA procedures for worker protection and decontamination, as well as for measurement of
airborne asbestos, must be strictly followed (see Appendix F). While not required by law, EPA
procedures for work area containment should also be followed to assure safe removal.

Research on asbestos removal plus EPA’'s experience with removal activities in schools since 1979 have
pointed up several other important issues:

¢ A tear in the containment barrier is a significant exposure hazard for building occupants and
should be repaired immediately. The use of negative pressure systems together with HEPA filtra-
tion (that is, low speed exhaust fans with HEPA filters) to move air from within the work area

2 OSHA decontamination requirements specify worker change rooms as a minimum provision for asbestos removat
projects. If negative air Systems are used, “air locks" shouid not be airtight. That is, make-up air should pass through
the air lock. See Appendix J for additional information.
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Figure 10. Construction of containment barriers.
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An asbestos removal project.

Figure 11,
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to outside the building will provide added protection in case of an accident. Appendix J sum-
marizes specifications for negative air systems.

+« When containment barriers are dismantled after ACM removal, the sealing tape used to attach
the plastic sheets to walls and ceilings frequently removes paint. It is prudent to include the
cost of repainting all walls (and ceilings, if appropriate) in estimates of asbestos removal costs.

o Asbestos waste is sometimes spilled both in and outside the work area. Containers full of wet
material are very heavy and hard to transport. These containers must be sealed and handled
carefully. Workers should continue to wear protective equipment during these operations. Also,
disposal sites may be scarce. Some states require a disposal permit before removal begins.

¢ Amended water (water and wetting agents) from spray operations may leak through the
polyethylene sheets and damage floors, especially tile and wood. Sealed double plastic sheets
should protect the floors.

When removal and disposal operations are finished, evaluate the need for a sealant on the exposed sur-
face. (The need to reinsulate or resoundproof with asbestos-free materials should be decided before removal
begins.) Sealants generally are necessary where the underlying surfaces are porous (ior example, con-
crete blocks or slabs), since a few fibers usually remam after removal.

Cost of asbestos removal varies widely by region and by job. Where the underlying surface must be sealed
and the ACM replaced, those costs must be added to removal costs.

5.1.2 Enclosure

Enclosure involves construction of airtight walls and ceilings around the ACM. Figure 12 shows a typical
enclosure. These recommendations for constructing enclosures should be followed:

* To reduce fiber release, drills used during installation shou!d be equipped with HEPA-filtered
vacuums.

¢ Underlying structures must be able to support new walls and ceilings.

¢ New construction material should be impact-resistant and assembled to be airtight? Gypsum
panels taped at the seams, tongue-and-groove boards, and boards with spline joints all qualify.
Suspended ceilings with lay-in panels are not accepteble. Joints between walls and ceilings
should be caulked.

¢ |flights are recessed into ACM, they must be removed carefully to minimize fiber release. Lights
should be reinstalled beneath the new ceiling.

¢ Relocation of plumbing lines and computer cables may be necessary.

¢ Building records must note the presence of asbestos behind the enclosure to prevent acciden-
tal fiber release during remodeling or building demolition. (The presence of ACM should have
been documented as part of the special O&M program.) Signs shou!d be posted, noting that
ACM is behind the enclosure.

3 No enclosure will be totally airtight. The practices recommended here are designed to greatly reduce air movement
across the enclosure boundary.

5-6

YT %

LR ML RA . el



B R

Y

R
e

o

After-enclosure

Before enclosure

An asbestos enclosure project.

Figure 12.
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5.1.3 Encapsulation with Sealants

Encapsulation refers to the spraying of ACM with a sealant. The sealant should bind together the asbestos
fibers and other material components and offer some resistance to damage from impact. Fugure 13 shows
an asbestos encapsulation project.

Encapsulation should be used only on granular, cementitious material—commonly known as acoustical
plaster. A sealant should penetrate the ACM and adhere to the substrate (or form a tough skin over the
material), withstand moderate impact, be flexible and flame-retardant, resist deterioration over time, and
be non-toxic. EPA evaluated over 100 sealants, using five criteria: impact resistance, flame spread, smoke
generation, toxic gas release during combustion, and adhesive/cohesive strength (USEPA 1981). The
American Society of Testing and Materials (ASTM) also is developing laboratory testing criteria for sealants.
Additional information on the EPA sealant study can be obtained from EPA's Office of Toxic Substances,
TSCA Assistance Office (see Appendix E for phone numbers).

Although the EPA study can help building owners choose a sealant, its effectiveness on the particular
ACM should still be tested on-site over several days. (ASTM is developing criteria and procedures for such
on-site tests.) Do not encapsulate material that is delaminated or deteriorated, or that shows extensive
damage. |f delaminated, the material will be pulied down by the additional weight; if deteriorated, the ACM
may be blown off by sealant application; if extensively damaged, the material may be repeatedly abused
and the sealant will not hold up. The condition of the sealant on previously encapsulated materials also
should be inspected. Reapplication of sealant may be necessary.

Latex paint has been used as a sealant for granular, cementitious materials. Select a brand with a high
vehicle content (at least 60 percent by weight) and at least 25 percent by weight vehicle resin.4 For encap-
sulating ACM, apply paint considerably thicker than recommended for painting. Coverage should be no
more than 100 sq. ft. per gallon, and should create a continuous, unbroken coating.

Apply sealants with airless spray equipment.5 One recommended method is to apply a light (mist) coat,
then a full coat applied at a 90 degree angle to the direction of the first. If latex paint is used, the full coat
can also be applied by roller before the mist coat dries.

Record the type of sealant used and the nature of the material and substrate encapsulated. This informa-
tion is needed to avoid unintentional release of fibers during later remodeling or demolition.

§.2 Abatement Methods for Pipe and Boller insulation

Abatement methods for ACM used to insulate pipes, boilers, ducts, tanks, and related equipment are
. somewhat different from methods for asbestos sprayed or troweled on surfaces. When damage to pipe
"or boiler covering is limited, repair is the recommended abatement approach. Non-asbestos plastering
can restore open joints, wrapped or plastered areas that are damaged, and areas around valves and flanges.
Encapsulants can also be used as a temporary measure. Do not use duct tape; it becomes brittle after
exposure to high temperatures.

Where large portions of pipe and boiler insulation must be removed, erect containment barriers and employ
the full range of worker protections (see Section 5.1). Containment bags may be used instead of construc-
ting containment barriers around the work area. These bags are available commercially. As shown in Figure
14, the bags are positioned around the pipe insulation to be removed, and sealed to the pipe with tape.

4 Pain! constituents appear on the label of the can.

5 The use of respirators is recommended for applying any sealant. Solvent-based (as compared to water-based) sealants
may require the use of a supplied air (Type C) respirator due to hazards from the solvents.
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Figure 13. An asbestos encapsulation project.




Armholes and an inside pouch for tools let the worker remove insulation without exposure to asbestos
fibers. A sealed side port also can be constructed to allow access for wetting the asbestos and evacuating
the bag with a HEPA-filtered vacuum.® Workers who use containment bags should still wear respirators

in case a bag leaks.

To remove individual pipe sections or an entire pipe network, a small section (about 6 inches wide) of in-
sulation should be removed. The pipe then can be cut into manageabie lengths with a saw or torch. Ex-
posed ends of the insulating material should be sealed with plastic and tape. if the remaining insulation
is not in good condition, the entire pipe should be wrapped in 6 mil plastic. Disposal of insulation material
must follow EPA procedures discussed earlier for ACM disposal (Sections 1.4 and 5.1). More information
on pipe and pipe insulation remova! will be provided in a future technical bulletin.

Figure 14. Custom containment bags for repalring or removing
plpe insulation.

5.3. Abatement Methods for Other Types of ACM

Additional corrective action generally is not needed for other types of ACM. The specia! O&M program
shouid continue until building renovation or maintenance requires ACM removal. The ACM should then
be removed following the guidelines for surfacing materials (i.e., worker protection and work area contain-
ment). Removed ACM should be wrapped in 6 mil plastic sheets or piaced in plastic bags, labeled as
asbestos waste, and transported to a solid waste site. Unless these materials are friable, OSHA and
NESHAPS regulations covering removai operations do not apply.

¢ Seals can be checked with a flashlight and smoke from a smoke tube.
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CHAPTER 6. CONDUCTING ABATEMENT PROJECTS

Because efforts to treat ACM may be hazardous to abatement workers and building occupants, careful
planning and diligent implementation of the project are essential. Removal, enclosure, or encapsulation
of surfacing materials and removal or repair of pipe and boiler insulation may cause large-scale fiber release
it proper procedures are not followed. As a result, asbestos levels in the building may increase rather than
decrease.

For this reason, key elements of the abatement project include comprehensive and precise contract specifica-
tions, workers specially trained in asbestos abatement, rigorously applied worker protection and site con-
tainment measures, and the regutar monitoring of the work site. When abatement activity is complete, the
entire work site should be thoroughly cleaned. The contractor should be released only after the work site
has passed visual inspection and a test for airborne asbestos.
SUMMARY
Who Should Do the Work:
Usually a contractor is hired to conduct abatement work that goes beyond special O&M. Occa-
sionally, a large school district or an owner of many buildings will train and dedicate an in-house
asbestos abatement team.
Selecting a Contractor:
Steps in selecting a contractor include checking references, conducting interviews, reviewing in-
surance coverage, and writing precise contract specifications. Note that the most cost-effective
contractor is not necessarily the lowest bidder.
Managing the Work:

* Regular on-site inspections will assure conformance with work specifications and avoid costly
and hazardous errors.

o Before the contractor is released, the work site should pass both a visual inspection and an
air test for asbestos fibers to be sure the site has been adequately cleaned. From a technical
point of view, the TEM method is preferred for the air test. Although the PCM method is not

as specific for asbestos nor as sensitive to thin fibers as the TEM method, it is frequently more
available and easier to implement.

6.1 Who Should Do the Abatement Work

Employees involved in the abatement work must be specially trained and committed to quality work. Train-
ing should:

o Familiarize workers with the general problems of airborne asbestos;
+ Teach them to handle ACM safely and prevent unnecessary fiber release; and
¢ Explain how to interpret asbestos abatement work orders.

Either in-house staff or outside contractors can conduct asbestos abatement work. The decision depends
primarily on training, equipment, and experience.



In most cases, the in-house maintenance staff will not have enough time to master asbestos abatement
methods for surfacing materials—removal, enclosure, and encapsulation. However, some school districts
with many buildings containing surfacing ACM have formed asbestos abatement teams whose sole respon-
sibility is control of ACM. These in-house teams can thoroughly learn the requirements and methods of
asbestos abatement. With this training and knowledge of the buildings, an in-house team may be the most
effective. More typically, however, an outside contractor specializing in asbestos abatement is hired for
specific abatement projects.

Building maintenance workers accustomed to repairing equipment with insulation are frequently trained
to undertake abatement actions involving pipe and boiler insulation. However, outside contractors are typically
hired to remove extensive amounts of insulation or to remove both pipe and insulation.

6.2 Selecting a Contractor

Selecting a competent contractor is the first step toward successful abatement. EPA's experience with
asbestos abatement and comments from technical advisors suggest that many contractors cannot proper-
ly conduct abatement projects. Several contractors, awarded jobs based on responsive and reasonable
cost bids, proved unable or unwilling to follow contract specifications. Suggestions to help building owners
avoid these situations are as follows:

¢ Assign the technical advisor who will monitor the abatement work to assist in writing job specifica-
tions and selecting the contractor. The advisor should not be employed by an abatement
contractor.

¢ Require evidence of prospective contractors’ experience and/or training in asbestos abatement.

¢ Check references, including other building owners for whom contractors have worked. (See Ap-
pendix K for an example checklist of contractor qualifications.)

o Ask for detailed written descriptions of how bidders will satisfy the project specifications.

¢ Interview bidders regarding their work, worker protection, and site containment plans. A state-
ment that the contractor will comply with all EPA, OSHA, and state regulations is not sufficient.
Ask bidders for copies of their standard operating procedures and employee protection plans,
specifically their OSHA medical monitoring and respirator training program. The interview is
invaluable for evaluating each contractor’s capabilities and understanding of the problem.

¢ Obtain documentation of each contractor's fiscal qualifications, including financial performance,
assets, liabilities, legal judgments, and insurance.

* Be sure that the contractor selected has adequate liability insurance. Some forms of insurance
may not provide enough long-term protection against inadequate abatement work. The building
owner’s attorney and insurance advisor should determine if coverage is adequate.

* Be specific about what constitutes successful job completion. A thorough visual inspection to
insure adequate cleaning is an absolute necessity. Air monitoring is also recommended (see
Section 6.4). The person carrying out the air monitoring should not be employed by the abate-
ment contractor.

= Require evidence of worker cenrtification or have the contractor conduct an on-site training pro-
gram for workers.
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¢ Encourage bidding competition, since prices can vary greatly. Multiple bids are desired, but
too many can confuse the selection process. Remember that successful abatement, not cost
minimization, is the goal.

+ |f possible, avoid contracting for abatement work during the summer. Many school projects are
conducted during that season, taxing the limited number of competent contractors.

Appendix L contains a list of organizations that have prepared mode! contract specifications for asbestos
removal. Together with the above suggestions, these models can serve as the basis for writing specifica-
tions tailored to individua! projects. Remember that EPA’s RAC can provide additional information and
suggestions.

6.3 Managing the Work

As in all construction jobs, the program manager or the manager's representative (frequently the technical
advisor) should visit the abatement work site often (no less than four times per day) to insure that all plans
and procedures are properly implemented. The work site monitor should:

o Be sure the workers follow specifications;
¢ Confirm compliance with worker protection requirements; and

* Assure that the containment barriers around the work site are properly constructed and
maintained.

By carefully monitoring the abatement work, the asbestos program manager can correct errors quickly.
Work site inspections are most effective if the manager can refer to a detailed workplan containing specific
~ork practices. Where work does not follow specifications, the project should be stopped immediately. The
abatement contractor, the asbestos program manager, and the work site monitor (if different from the pro-
gram manager) should then identify the problems and take steps to correct them.

The need for worker protection (protective clothing, respirators, and change facilities) was discussed in
Section 5.1. Although contractors are responsible for their employees, a building owner’s concern for the
safety of everyone in the building extends to the abatement workers.

Work area containment is essential for all types of abatement and for both surfacing material and pipe
and boiler insulation. Once abatement begins, alt persons not directly involved in the work should be bar-
red from the area. The work site monitor should make sure plastic barriers are in place (see Section-5.1)
and that warning signs are posted at least 20 ft. in front of the work site entrance.

If abatement activity is limited to repair or minor removal of pipe and boiler insulation, containment bags
will probably be used (see Section 5.2). The monitor should inspect the construction and use of the bags.
Warning signs should be posted outside the work site.

The monitor should also check the air lock at the entrance to the work site. If a negative pressure system
is not used, the air lock (and the entire containment system) should be airtight. If a negative pressure system
is used (as recommended), the air lock must allow air from the building to enter the work site to replace
the contaminated air that is filtered and exhausted outside. When inspecting the work in progress, the
monitor’s specific checklist will depend on the type of abatement. Abatement inspection for surfacing
materials and pipe and boiler insulation should be based on guidelines and precautions described in Chapter
5 (Sections 5.1 and 5.2, respectively).

Work site inspections greatly increase an abatement project’s likelihood of success. The importance of
doing the job right the first time cannot be over-emphasized. Tests must be performed when the work is
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finished to determine if the project has been conducted properly and the work site adequately cleaned
(described in 6.4.) However, if the workers have not been diligent throughout the project, proper cleaning
of the work site may not be possible.

6.4 Releasing the Contractor

An asbestos abatement project is successful when the source of fiber release has been controlled and
airborne asbestos generated during abatement has been reduced to an acceptable level. As discussed
earlier in this chapter, success can be built into the project with a sound work plan and constant monitoring
of the work area to insure proper implementation. All workers must be trained and must follow stipulated
work practices. Also, it is important to use negative air pressure ventilation to capture asbestos fibers
generated during all types of abatement, and to continually remove debris from the site. When the abate-
ment project is completed, the entire site should be cleaned at least twice.

Success is confirmed with a final evaluation at each work area. The evaluation consists of visual inspec-
tion and air testing. Visual inspection is used to determine if the work has been performed properly and
to check for debris and other obvious signs of poor cleaning. Air testing helps confirm that the work site
has been adequately cleaned. Only then is the contractor released.

6.4.1 Visual Inspection

The primary test for releasing the contractor is a thorough visual inspection of the work site. The inspec-
tion should be conducted before the containment barriers have been taken down but after the plastic sheets
have been cleaned with damp mops and cloths or a HEPA vacuum cleaner. Since elevated levels of air-
borne asbestos may still be present, the inspector should wear a respirator (see Section 5.1).

First, the inspector should confirm job completeness. If ACM has been removed, substrate surfaces should
be checked to be sure no ACM remains. Special attention should be given to pipes, beams, and irregular
surfaces that may have corners and hard-to-reach areas. If the materials were enclosed, check the area
for tight construction (e.g.. no stray drill holes or openings at corners). Inspect encapsulated surfaces to
insure that the right amount of sealant has been used: there should be no holes, voids, or cracks. Check
surfaces behind obstructions (e.g., pipes or ducts) for these signs.

Next, the inspector should determine that the work site has been adequately cleaned. Any activity that
disturbs ACM will release fibers. Therefore, work site cleanup after removal, repair, enclosure,or encap-
sulation is critical.

Examine all surfaces for dust and debris, especially overhead areas like tops of suspended light fixtures.
Use a damp cloth to collect dust from these surfaces and then inspect the cloth for evidence of dust. This
is a practical way to establish that the ''no dust” requirement has been met.

A more sensitive test for dust is to darken the room and shine a flashlight so that the beam just glances
any smooth horizontal surface. Run your finger across the illuminated area. If a line is left on the surface,
or if airborne particles shine in the light, dust is still present.

It dust is found by either of the two tests, the entire work area should be recleaned and the tests repeated.
6.4.2 Air Testing

Conduct air monitoring only after the site has passed visual inspection. First, remove all plastic sheets
covering floors, walls, and other surfaces. (The plastic barriers separating the site from the rest of the building
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and the plastic sheets covering doors, vents, and windows should be left in place until the air test has
been passed.) If a negative air pressure ventilation system was used during abatement, it should continue
operating while air monitoring is in progress.

As discussed in Section 4.1, measuring airborne asbestos fibers accurately is technically complex and
usually expensive. It involves two steps: air sampling to capture fibers on a filter, and laboratory analysis
to determine the quantity of asbestos. There are several approaches to air sampling and analysis, varying
in technical requirements, cost, and availability. Which approach is more appropriate is a controversial
subject. The information presented in the remainder of this chapter is based in part on a 1984 workshop
sponsored by EPA and the Nationa! Bureau of Standards. A companion EPA guidance document on air
monitoring following an abatement action discusses the subject in more detail (USEPA 1985b).

6.4.2.1 Sampling

Sampling for asbestos consists of collecting fibers by drawing air through a filter at a known rate. Usually,
sampling equipment is placed at a fixed location for a certain period of time. But this approach may fail
to detect the presence of fibers. For example, if sampling is conducted for a short time during a quiet period
(i.e., when air movement is limited), many fibers will settle out of the air onto the fioor and other surfaces
and may not be captured on the filter. Under these conditions, air measurements could show little or no
asbestos. ’

Previously, EPA recommended sampling for at least eight hours to cover various air circulation conditions
and thus increase the likelihood of capturing asbestos fibers if they are present. A quicker and more effec-
tive way to accomplish this, however, is to circulate the air artificially so that the fibers remain airborne
during sampling.

This “aggressive sampling” is recommended for the post-abatement air test. Recommended methods for
conducting aggressive sampling are presented in Appendix M. They use forced-air equipment such as
a leaf blower to dislodge free fibers, then slow-speed fans to keep the fibers suspended during sampling.

Persons who conduct the sampling should wear a respirator. Even though the work site has been cleaned
and has passed the visual test, levels of airborne asbestos still may be elevated.

6.4.2.2 Analysis of Samples

Three microscopic methods are currently being used to analyze asbestos: phase contrast microscopy (PCM),
scanning electron microscopy (SEM), and transmission electron microscopy (TEM). The characteristics
and relative merits of each method are summarized in Table 5 and are described in detail in the compa-
nion EPA guidance document (USEPA 1985b).

As indicated in Table 5, PCM is the method that is most familiar, available, and frequently used. It is also
the least expensive and has a well-established analytical protocol. (As noted in Section 4.1.2, OSHA specifies
PCM for monitoring worker exposure in asbestos industries.) However, the NIOSH protoco! for PCM does
not distinguish between asbestos and other types of fibers and counts only fibers fonger than 5 micrometers.
Nor is PCM sensitive enough to detect the extremely thin fibers typical of airborne asbestos in buildings.
Thus, the interpretation of PCM resuits assumes that a low concentration of relatively large airborne fibers
means that the concentration of asbestos fibers is also low.

The TEM method gives the most complete information on airborne asbestos: it can distinguish asbestos

from other fibers and also is abte to detect very thin fibers. However, it can be expensive and time-consuming.
TEM is not widely available.
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TABLE 5. COMPARISON OF METHODS FOR MEASURING AIRBORNE ASBESTOS

Standard
Methods

Quality
Assurance

Cost
Availability
Time

Requirements

Sensitivity
(Thinnest Fiber
Visible)

Specificity

PCM

NIOSH P&CAM 239
Method.

Proficiency
Analytical Testing
Program; no NBS3
reference materials.
$25-50

Most available.

1 hr. preparation

& analysis, < 6 hrs.

turnaround.
0.15 um at best;
0.25 um typical.

Not specific for
asbestos.

No standard
method.

No lab
testing, or NBS
reference materials.

$50-300

Less available.

4 hrs. preparation

& analysis, 6-24 hrs.
turnaround.

0.05 um at best;
0.20 um typical.

More specific than
PCM but not definitive
for asbestos.

1 NIOSH 1979. The new NIOSH 7400 method is an alternative:
2 USEPA 1977, Yamate 1984,

TEM

EPA provisional
method & update.?

Limited lab testing;
NBS reference
mqterials available.

$200-600
Least available.

4-24 hrs. preparation
& analysis, 2-7 days
turnaround.

0.0002 um at best;
0.0025 um typical.

Definitive for asbestos.
when used to its fullest
capabilities.

3 National Bureau of Standards.

Source: Taken with modification from USEPA 1985b.

The SEM method can be somewhat more specific for asbestos and more sensitive to thin fibers than PCM,
but less so than TEM. It is also less expensive and time-consuming than TEM. At present, however, no
standard measurement protocol is available for SEM. As a result, it has not been systematically evaluated
nor has the reliability of SEM measurements been established.

EPA acknowledges that all three methods are used in air testing for the purpose of releasing abatement
contractors. However, only PCM and TEM have standard methods and testing programs. A standard method
has not yet been developed for SEM. While TEM is technically the method of choice, PCM is the only
option in many localities.

6.4.2.3 Recommended Test Specifications
Regardless of the microscopic method for measuring asbestos, identitying homogeneous work sites is

the first important step in the process. A site within the abatement work area is homogeneous if it contains
one type of ACM and only one type of abatement was used. For sampling purposes, the air in each
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homogeneous site is assumed to be relatively uniform. Guidelines for locating the samplers are included
in Appendix M. Several other aspects of the air test are identical, regardless of microscopic method:

o Choose sampling locations within the homogeneous work site to assure representative samples.
(See Appendix M).

e Begin sampling when the work site is dry (24 hours after cleaning).
e Conduct aggressive air sampling in ali cases.
* Follow sampling and analysis specifications, including procedures for quality control.
The asbestos program manager should be sure the technical advisor in charge of the air test knows the

specifications listed below. The advisor should insist that recommended procedures be followed for both
air sampling and laboratory analysis.

Testing with the TEM Method
Sampling:
o Draw at least 3000 liters of air through each filter at a rate of 2 to 12 liters per minute.
¢ Collect at least five samples in each homogeneous work site.
¢ Atthe same time, collect at least five samples just outside the work site but within the building.
These samples will be compared with those collected inside the work site to ensure that the
work site is at least as clean as the incoming air (see Appendix M for details).

Analysis:

* Measure the asbestos on each filter with TEM using the EPA provisional procedures and up-
dates (USEPA 1977 and Yamate 1984).

e Use a direct transfer method of sample preparation if possible (see Appendix M).
* Express the results as ficc, or as ng/m3 if an indirect sample preparation is used.

¢ Include at least one field blank 2 and one laboratory blank per abatement job for quality control
purposes (see Section 6.4.3). Also, split one work site sample and conduct duplicate analyses.

Release Criterion:

¢ Release the contractor if the average fiber concentration of the work site samples is not statistically
larger than the average of the outside samples. Each homogeneous site must pass the test
before the contractor is released. (Appendix M contains information to determine statistical
differences.) .

o |f the average of the work site samples is statistically larger than the average of the outside
samples, clean the entire work site again and repeat the test (collect new work site samples
and follow the procedures described above).

'l a negative pressure system has not been used. coliect the "'outside” samples outdoors.
2 A blank is a filter that is not used for sampling but is otherwise treated in the same way as other filters.
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Testing with the PCM Method
Sampling:
¢ Draw at least 3000 liters of air through each filter at a rate of 2 to 12 liters per minute.

* Collect at least five samples per homogeneous work site, or one per room, whichever is greater.

Analysis:

¢ Measure the asbestos on each filter with PCM using the NIOSH P&CAM 239 procedures. (The
newer NIOSH 7400 procedures can also be used. See Appendix M.)

¢ Include at least one field blank and one laboratory blank per abatement project, for quality con-
trol purposes. Also, split one work site sample for duplicate analysis.

Release Criterion:

¢ Release the contractor if every sample value is below the limit of reliable quantification (approx-
imately 0.01 f/cc when 3000 liters of air are sampled; see Appendix M).

o If any of the sample values is above the prescribed level, clean the entire work site again, col-
lect new sampies, and evaluate the samples as described above.

For each method, the recommended number of samples and the prescribed use of the data defining the
release criteria are based on a compromise involving practical considerations of cost, time required for
‘he tests, performance characteristics of the methods, and statistical criteria. Details of the sampling and
analysis specifications are provided in Appendix M.

6.4.3 Quality Assurance

Notwithstanding the advantages of one microscopic method over another, no method will produce reliable
results uniess both the field sampling and laborabory analys:s are properly conducted. To obtain reliable
results, a quality assurance (QA) program for the collection and analysis of data is essential.

The objective is to produce measurements with sufficient and documented quality for their intended pur-
pose. In this case, the purpose is to determine satisfactory completion of an abatement project. The com-
ponents of a QA program range from clerical activities such as labeling samples and documenting results,
to performing technically complex tasks in the laboratory. When establishing the quality of data, however,
all activities are equally important.

Preparing and implementing a QA program requires the assistance of a technical advisor on asbestos
measurement. EPA and OSHA have published guidelines on quality assurance for TEM and PCM (Yamate
1984, and NIOSH 1979). The QA Program Checklist below can be used by the asbestos program manager
in reviewing a proposed QA program.

QA Program Checklist
¢ Training and Experience: Be sure that all persons producing the measurement understand
their roles and are trained. Select a laboratory with demonstrated proficiency in asbestos analysis.

Request details of the laboratory's quality control program, and get documentation of the lowest
level of fibers routinely reported.
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¢ Quality Control Checks: Use field and laboratory blanks to check for fiber contamination, cod-
ed sample labels to avoid analyst bias, duplicate analyses to confirm precision, and a second
laboratory to spot-check the accuracy of results.

¢ Chain-of-Custody: Assign responsibility for security of the samples to specific persons at each
stage of the analysis. Document each step in the passage of the sample from the field to the
laboratory.

* Documentation: Check and document laboratory results as well as their labeling. The building
owner should retain all test results and records documenting the testing process.
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Appendix A. Asbestos-Containing Materials Found in Buildings*

Subdivision

Generic name

Asbestos (%)

Dstes of use

Binder/si2ing

Surfacing material

Preformed thermal
insutating products

Textiles

Cementitious
concrete-hike products

- Paper products

Roofing felts

sprayed- or
troweled-on

batts, blocks, and
pipe covering

85% magnesia
calcium sihicate

cloth?
blankets (fire)®
feits
biue stripe
red stripe
green stripe
sheets
cord rope 'yarn®
tubing
tape/strip
curtains?
(theatre, welding)

extrusion panels
cofrugated
f1at
flexible
fiexiblg pertorated
taminated
{outer surface)
roof tites
clapboard and shingles.
clapboard
siding shingles
roofing shingles -
pipe

corrugated
high temperature
moderate temperature
indented
miliboard

smooth surface
mineral surface
shingles
pipeline

1-95

60-65

20-45
40-50
30-50
30-50
35-50

20-30

12-15
12-14
20-32
20-15

90
35-70

80-85

10-15
10-15
1
10

1835-1970

1926-1949
1949-1971

1910-present
1920-present
1920-present
1920-present
1920-~present
1920-present
1920-present
1920-present
1920-present

1945-present
1965-1977

1930-present
1930-present
1930-present
1930-present
1830-present

1930-present

1944-1945

unknown-present
unknown-present

1935-present

1835-present
1910-present
1935-present
1925-present

1910-present
1910-present
1971-1974

1920-present

sodium sificate,
portiand cement,
organic binders.

magnesium carbonate

calcium silicate

none
cotton wool
cotton
cotton
cotton
cotton - wool
cotton. wool
cotton - wool
cotton wool

cotton

portiand cement
portland cement
portiand cement
portiand cement
portland cement
portland cement

portiand cement

portland cement
portiand cement
protiand cement
portiand cement

sodium silicate

starch

cotton and organic binder
starch. hme. clay

asphalt
asphalt
asphalt
asphalt

* The information in this Appendix is taken, with modification, from: Lory EE, Coin DC. February 1981. Management Pro-
cedure for Assessment of Friable Asbestos Insulating Material. Port Hueneme, CA: Civil Engineering Laboratory Naval
Construction Battalion Center. The U.S. Navy prohibits the use of asbestos-containing materials when acceptable
nonasbestos substitutes have been identified.

*Laboratory aprons, gloves, cord, rope, fire blankets, and curtains may be common in schools.
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Appendix A. Asbestos-Containing Materials Found in Bulldings*

Subdivision

Generic name

Asbestos (%)

Dates of use

Binder/sizing

Surtacing material sprayed- or 1-95 1935-1970 sodium silicate,
troweled-on portiand cement,
orgenic binders.
Preformed thermal batts, btocks, and
insulating products pipe covering
85% magnesia 15 1926-1949 magnestum carbonate
calcium silicate 6-8 1949-1971 calcium silicate
Textiles cloth?
blankets {fire)? 100 1810-present none
felts 90-95 1920-present cotton/wool
blue stripe 80 1920-present cotton
red stripe 90 1920-present cotton
green stripe 95 1920-present cotton
sheets 50-95 1920-present cotton/ wool
cord rope/yarn® 80-100 1920-present coton/wool
tubing 80-85 1920-present cotton/ wool
tape.- strip 90 1920-present cotton “wool
curtains®
{theatre, welding) 60-65 1945-present cotton
Cementitious extrusion panels 8 1965-1977 portland cement
concrete-like products corrugated 20-45 1930-present portiand cement
flat 40-50 1930-present portland cement
flexible 30-50 1930-present portiand cement
flexiblg perforated 30-50 1930-present portiand cement
laminated 35-50 1930-present portland cement
(outer surface)
roof tiles 29-30 1830-present portiand cement
clapboard and shingles
clapboard 12-15 1844-1945 portland cement
siding shingles 12-14 unknown-present portland cement
roofing shingles 20-32  unknown-present protland cement
pipe 20-15 1935-present portland cement
Paper products corrugated
high temperature 90 1935-present sodium silicate
moderate temperature 35-70 1910-present starch
indented 98 1935-present cotton and organic binder
millboard 80-85 19825-present starch, hme. clay
Roofing felts smooth surface 10-15 1910-present asphalt
mineral surface 10-15 1910-present asphalt
shingles 1 1971-1974 asphalt
pipeline 10 1920-present asphalt

The information in this Appendix is taken, with modification, from: Lory EE, Coin DC. February 1981. Management Pro-
cedure for Assessment of Friable Asbestos Insulating Material. Port Hueneme, CA: Civil Engineering Laboratory Nava!
Construction Battalion Center. The U.S. Navy prohibits the use of asbestos-containing materials when acceptable
nonasbestos substitutes have been identified.

*Laboratory aprons, gloves, cord, rope, fire blankets, and curtains may be common in schools.
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Appendix A. Asbestos-Containing Materials Found in Buildings*

Subdivision

Generic name

Asbestos (%)

Dates of use

Binder/sizing

Surfacing material

Preformed thermal
insulating products

Textiles

Cementitious
concrete-ltke products

Paper products

Roofing telts

sprayed- or
troweled-on

batts. blocks, and
pipe covering

85% magnesia
calcium sihicate

clothd
blankets (fire)?
felts
blue stripe
red stripe
green stripe
sheets
cord/rope- yarn@
tubing
tape- strip
curtains?
(theatre, welding)

extrusion panels
corrugated
flat
flexible
flexiblg perforated
laminated
(outer surface)
roof tiles
clapboard and shingies
clapboard
siding shingles
roofing shingles
ppe

corrugated
high temperature
moderate temperature
indented
millboard

smooth surface
mineral surface
shingles
pipeline

1-95

1935-1970

1926-1949
194921971

1910-present
1820-present
1920-present
1920-present
1920-present
1920-present
1920-present
1920-present
1920-present

1945-present

1965-1977

1930-present
1930-present
1930-present
1930-present
1930-present

1930-present

1944-1945

unknown-present
unknown-present

1935-present

1935-present
1910-present
1835-present
1925-present

1910-present
1910-present
1871-1974

1820-present

sodium silicate,
portland cement,
organic binders.

magnesium carbonate

calcium silicate

none
cotton/wool
cotton
cotton
cotton
cotton/ wool
cotton/wool
cotton’ wool
cotton/wool

cotton

portiand cement
portiand cement
portland cement
portland cement
portland cement
portiand cement

portiand cement

portiand cement
portland cement
protiand cement
portland cement

sodium silicate

starch

cotton and organic binder
starch, hime. clay

asphalt
asphalt
asphalt
asphaht

* The information in this Appendix is taken, with modification, trom: Lory EE, Coin DC. February 1981. Management Pro-
cedure for Assessment of Friable Asbestos Insulating Material. Port Hueneme, CA: Civil Engineering Laboratory Naval
Construction Battalion Center. The U.S. Navy prohibits the use of asbestos-containing materials when acceptable
nonasbestos substitutes have been identified.

*Laboratory aprons, gloves, cord, rope, fire blankets, and curtains may be common in schools.
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Appendix A. {continued)

Subdivision Generic name Asbestos (%) Dates of use Binder/sizing
Asbestos-containing caulking putties 30 1930-present hinseed o1l

compounds adhesive (cold applied) 5-25 1945-present asphait
joint compound 1945-1975 asphalt
roofing asphalt 5 unknown-present asphalt
mastcs 5-25 1920-present asphalt
asphalt tile cement 13-25 1959-present asphait
roof putty 10-25 unknuwn-present asphalt
plaster/stucco 2-10 unknown-present portland cement
spackles 3-5 1830-1975 starch, casein, synthetic

resins

sealants fire/water 60-55 1935-present caster oil or polyisobutylene
cement, insulation 20-100 1900-1973 clay
cement, finishing 55 1920-1973 clay

Asbestos ebony products

Flooring tile and
Sheet Goods

Waticovering

Paints and coatings

cement, magnesid

vinyl/asbestos tile
asphalt/asbestos tile
sheet goods/resilient

vinyl walipaper

roof coating
31r ught

15 1926-1950
50 1930-present

21 1950-present

26-33 1920-present
30 1950-present
6-8 unknown-present
4-7 1900-present

16 1940-present

magnesium carbonate
portland cement
potylvinyl)chioride
asphalt

dry oils

asphalt
asphalt

A2
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Appendix B. Common Units Used in Measuring
Airborne Asbestos Concentrations
Length

1 meter (m) = 39.37 inches or 3.28 feet
100 centimeters (cm) = 1 meter
1,000,000 micrometers (um) = 1 meter

Volume

1 cubic m (m3) = 35.3 cubic feet

1,000,000 cm3=1m?
1.000 cm3 = 1 liter

Weight (mass)

454 grams (g) = 1 pound
1,000,000,00C nanograms (ng) = 1 gram

Concentration (mass contained in a stated volume)

2 fibers per cm3 (the current 8-hour OSHA industrial standard) means that 2 fibers are
present in each cm? of air. Since there are 1,000,000 cm3in 1 m3, there would be 2, OOO 000
fibers in a m3,

If each fiber is chrysotile asbestos (density of 0.0026 ng/um3) and is just long and thick
enough to be detected by the NIOSH procedure for determining compliance with the OSHA
standard (5 um in length and 0.3 um in diameter), it would weight 0.0092 ng:

Mass = n/4 (diameter)? {length) (density)
/4 (0.3 yum)? (5 um) (0.0026 ng/um?3) = 0.0092 ng

A total of 2,000,000 of these fibers would weigh about 1,800 ng.

Since the fibers in the above example are the smailest (shortest and thinnest) counted by the
NIOSH procedure, fibers actually measured using this protocol are typically larger and thus
weigh more. Comparison of fibers in this example with those actually measured is further
complicated since nonasbestos as well as asbestos fibers are counted by the NIOSH protocol.
As noted in the footnote to Figure 1, comparisons of total fibers counted with the mass of



asbestos measured in air samples indicate that, on an average, about 30 fibers counted by the
NIOSH procedures equal one nanogram of asbestos. This relationship applies to samples
collected during the spray application of asbestos insulation. For these samples, each fiber
counted weighs an average of 0.033 ng, or about 37 times more than those in the example,
and 2,000,000 of them would weigh about 67,000 ng.
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Appendix C. USEPA National Emission Standards for Hazardous Air Poliutants

(NESHAPS) Asbestos Reguiations (40 CFR 61, Subpart M)

AUTHORITY: Secs. 112 and 301(a) of the
Clean Alr Act. as amended (42 US.C. 7412,
7601(a)).

Source 49 FR 13661, Apr. 5, 1984, unless
otherwise noted.

9 61.140 Applicability.

The provisions of this subpart are
applicable to those sources specified in
$§ 61.142 through 61.153.

£ 61.141 Definitions.

All terms that are used in this sub-
part and are not defined below are
given the same meaning as in the Act
and in Subpart A of this part.

Active waste disposal site means any
ditspoul site other than an inactive
site.

Adequately wetted means sufficiently
mixed or coated with water or an
aqueous solution to prevent dust emis-
sjons.

Asbestos means the asbestiform vari-
eties of serpentinite (chrysotile), rie-
beckite (crocidolite), cummingtonite.
grunerite, anthophyllite, and actino-
lite-tremolite.

Asbestos-containing waste materials
means any waste that contains com-
mercial asbestos and is generated by a
source subject to the provisions of
this subpart. This term includes asbes.
tos mill tailings. asbestos waste from
control devices, friable asbestos waste
material, and bags or containers that
previously contained commercial as.
bestos. However, as applied to demoli-
tion and renovation operations, this
term includes only friable asbestos
waste and asbestos waste {from control
devices.

Asbestos material means asbestos or
any material containing asbestos.

Asbestos mill means any facility en-
gaged in converting, or in any interme.
diate step in converting. asbestos ore
into commercial asbestos. Outside

storage of asbestos material is not con-
sidered & part of the asbestos mill.

Asbestos tailings means any solid
waste that contains asbestos and is a
product of asbestos mining or milling
operations.

Asbestos waste from control devices
means any waste material that con-
tains asbestos and is collected by a pol-
lution control device.

Commercial asbestos means any as-
bestos that is extracted from asbestos
ore.

Demolition means the wrecking or
taking out of any load-supporting
structural member of a facility togeth-
er with any related handling oper-
ations.

Emergency renovation operation
means a renovation operation that was
not planned but results from a sudden,
unexpected event. This term includes
operations necessitated by nonroutine
failures of equipment.

Fabricating means any processing of
& manufactured product that contains
commercial asbestos, with the excep-
tion of processing at temporary sites
for the construction or restoration of
facilities.

Factlity means any institutional,
commercial, or industrial structure, in-
stallation. or building (excluding
apartment buildings having no more
than four dwelling units).

Facility component means any pipe,
duct. bofler, tank, reactor, turbine, or
furnace at or in a facility; or any strue-
tural member of a facility.

Friable asdestos material means any
material containing more than 1 per-
cent asbestos by weight that hand
pressure can crumble, pulverize, or
reduce to powder when dry.

Inactive waste disposal site means
any disposal site or portion of it where
additional asbestos-containing waste
material will not be deposited and
where the surface is not disturbed by
vehicular traffic.



Manufacturing means the combining
of commercia) asbestos—or, in the case
of woven friction products, the com-
bining of textiles containing commer-
cial asbestos—-with any other
material(s), including commercial as-
bestos. and the processing of this com-
bination into a product.

Outside air means the air outside
buildings and structures.

Particulale asbestos material means
finely divided particles of asbestos ma-
terial.

Planned renovation operations
means a8 renovation operation, or a
number of such operations, in which
the amount of friable asbestos materi-
al that will be removed or stripped
within a given period of time can be
predicted. Individual nonscheduled op-
erations are included i{f a number of
such operations can be predicted to
occur during a given period of time
based on operating experience.

Remove means to take out friable as-
bestos materials from any facility.

Renovation means altering in any
way one or more facility components.
Operations in which load-supporting
structural members are wrecked or
taken out are excluded.

Roadways means surfaces on which
motor vehicles travel. This term in-
cludes highways, roads, streets, park-
ing areas, and driveways.

Strip means to take off friable asbes-
tos materials from any part of a facili-
ty.
Structural member means any load-
supporting member of a facility, such
as beams and load supporting walls; or
any nonload-supporting member, such
as cellings and nonload-supporting
walls. .

Visible emissions means any emis-
sions containing particulate asbestos
material that are visually detectable
without the aid of instruments. This
does not include condensed uncom-
bined water vapor.

(49 FR 13661, Apr. 8, 1984 49 FR 25453,
June 21, 1984)

§61.142 Standard for asbestos mills.

Each owner or operator of an asbes-
tos mill shall either discharge no visi-
ble emissions to the outside air from
that asbestos mill or use the methods
specified by § 61.154 to clean emissions

containing particulate asbestos materi-
al before they escape to, or are vented
t0. the outside air.

$61.143 Standard for roadways.

No person may surface a roadway
with asbestos tailings or asbestos-con-
taining waste material on that road-
way, unless it is a temporary roadway
on an area of asbestos ore deposits.

{49 FR 13661, Apr. 5, 1984; 49 FR 25453,
June 21, 1984) :

$61.144 Standard for manufacturing.

(a) Applicability. This section ap-
plies to the following manufacturing
operations using commercial asbestos.

(1) The manufacture of cloth, cord,
wicks, tubing, tape, twine, ‘rope,
thread, yarn, roving, lap, or other tex-
tile materials.

(2) The manufacture of cement
products.

(3) The manufacture of fireproofing
and insulating materials.

(4) The manufacture of {riction
products.

(5) The manufacture of paper, mill-
board, and feilt.

(6) The manufacture of floor tile.

(7) The manufacture of paints, coat-
ings, caulks, adhesives, and sealants.

(8) The manufacture of plastics and
rubber materials.

(9) The manufacture of chlorine.

(10) The manufacture of shotgun
shell wads.

(11) The manufacture of asphalt
concrete.

(b) Standard. Each owner or opera. .-

tor of any of the manufacturing oper-
ations to which this section applies
shall either:

(1) Discharge no visible emissions to
the outside air from these operations
or from any building or structure in
which they are conducted; or

(2) Use the methods specified by
§61.154 to clean emissions from these
operations containing particulate as-
bestos material before they escape to,
or are vented to, the outside air.

§61.145 Standard for demolition and ren.
ovation: Applicability.

The requirements of §561.146 and
61.147 apply to each owner or operator




of a demolition or renovation oper-
ation as follows:

(a) If the amount of friable asbestos
materials in a facility being demol.
ished is at least 80 linear meters (260
linear feet) on pipes or at least 15
square meters (160 square feet) on
other facility components, all the re-
quirements of §$$61.146 and 61.147
apply, except as provided in paragraph
(¢) of this section.

(b) If the amount of friable asbestos
materials in a facility being demol.
ished is less than 80 linear meters (260
linecr feet) on pipes and less than 13
square meters (160 square feet) on
other facility components, only the re-
quirements of paragraphs (a), (b), and
(¢) (1), (2), (3), (4), and (5) of §61.1468

apply.

(¢) 1f the facility is being demolished
under an order of a State or local gov-
ernmental agency. issued because the
facility is structurally unsound and in
danger of imminent collapse, only the
requirements in § 61.146 and in para-
graphs (d), (e), (1), and (g) of §61.147
apply.

(d) If at least 80 linear meters (260
linear feet) of friable asbestos materi.
als on pipes or at least 15 square
meters (160 square feet) of friable as-
bestos materials on other facility com-
ponents are stripped or removed at a
facility being renovated, all the re.
qQuirements of §§61.146 and 61.147
apply.

(1) To determine whether paragraph
(d) of this section applies to planned
renovation operations involving indi-
vidual nonscheduled operations, pre.
dict the additive amount of friable as-
bestos materials to be removed or
stripped over the maximum period of
time a prediction can be made, not to
exceed ] year.

(2) To determine whether paragraph
(d) of this section applies to emergen-
cy renovation operations. estimate the
amount of friable asbestos materials
to be removed or stripped as a result
of the sudden, unexpected event that
necessitated the renovation.

(e) Owners or operators of demoli-
tion and renovation operations are
exempt f{rom the requirements of
$8 61.05(a), 61.07, and 61.09.

[49 FR 13881, Apr. 5, 1984. 49 FR 25453,
June 21, 1984)

£ 61.146 Standard for demolition and ren-
ovation: Notification requirements.

Each owner or operator to which
this section applies shall:

(a) Provide the Administrator with
written notice of intention to demolish
or renovate,

(b) Postmark or deliver the notice as
follows:

(1) At least 10 days before demoli-
tion begins if the operation is de-
scribed in § 61.145(a);

(2) At least 20 days before demoli-
tion begins if the operation is de-
scribed in § 61.145(b);

(3) As early as possible before demo-
litlon begins if the operation is de-
scribed in § 61.145¢¢);

(4) As early as possible before ren-
ovation begins.

(¢) Include the following informa.
tion in the notice:

(1) Name and address of owner or
operator.

(2) Description of the facility being
demolished or renovated, including
the size, age. and prior use of the facil-
ity.

(3) Estimate of the approximate
amount of friable asbestos material
present in the facility in terms of
linear feet of pipe, and surface area on
other facility components. For facill-
ties described in §61.145(b), explain
techniques of estimation.

(4) Location of the facility being de-
molished or renovated.

(5) Scheduled starting and comple-
tion dates of demolition or renovation.

(6) Nature of planned demolition or
renovation and method(s) to be used.

(7) Procedures to be used to comply
with the requirements of this Subpart.

(8) Name and location of the waste
disposal site where the friable asbestos
waste material will be deposited.

(9) For facilities described in
§ 61.145(c), the name, title, and au-
thority of the State or local govern-
mental representative who has ordered
the demolition.

(Approved by the Office of Management

and Budget under control number 2000-
0264.)

{49 FR 13661, Apr. 5. 1984; 49 FR 25453,
June 21, 1984]



§61.147 Standard for demolition and ren-
ovation: Procedures for asbestos emis-
sion control.

Each owner or operator to whom
this section applies shall comply with
the following procedures to prevent
emissions of particulate asbestos mate-
rial to the outside air:

(a) Remove friable asbestos materi-
als from a facility being demolished or
renovated before any wrecking or dis-
mantling that would break up the ma-
terials or preclude access to the mate-
rials for subsequent removal. However,
friable asbestos materials need not be
removed before demolition if:

(1) They are on a facility component
that i{s encased in concrete or other
similar material; and

(2) These materials are adequately
wetted whenever exposed during dem-
olition.

(b) When a facility component cov-
ered or coated with friable asbestos
materials is being taken out of the fa.
cility as units or in sections:

(1) Adequately wet any friable asbes-
tos materials exposed during cutting
or disjointing operations; and

(2) Carefully lower the units or sec-
tions to ground level, not dropping
them or throwing them.

(c) Adequately wet friable asbestos
materials when they are being
stripped {rom facility components
before the members are removed from
the facility. In renovation operations,
wetting that would unavoidably
damage equipment is not required if
the owner or operator:

(1) Asks the Administrator to deter-
mine whether wetting to comply with
this paragraph would unavoidably
damage equipment, and, before begin-
ning to strip, supplies the Administra.
tor with adequate jinformation to
make this determination; and

(2) When the Administrator does de-
termine that equipment damage would
be unavoidable, uses a local exhaust
ventilation and collection system de-
signed and operated to capture the
particulate asbestos material produced
by the stripping and removal of the
friable asbestos materials. The system
must exhibit no visible emissions to
the outside air or be designed and op-
erated in accordance with the require-
ments in § 61.154.

(d) After a facility component has
been taken out of the facility as units
or in sections, either:

(1) Adequately wet friable asbestos
materials during stripping: or

(2) Use a local exhaust ventilation
and collection system designed and op-
erated to capture the particulate as-
bestos material produced by the strip-
ping. The system must exhibit no visi-
ble emissions to the outside air or be
designed and operated in accordance
with the requirements in § 61.154.

(e) For friable asbestos materials
that have been removed or stripped:

(1) Adequately wet the materials to
ensure that they remsain wet until
they are collected for disposal in ac-
cordance with § 61.152; and

(2) Carefully lower the materials to
the ground or a lower floor, not .drop-
ping or throwing them: and

(3) Transport the materials to the
ground via dust-tight chutes or con-
tainers {f they have been removed or
stripped more than 50 feet above
ground level and were not removed as
units or in sections.

(f) When the temperature at the
point of wetting is below 0°C (32°F):

(1) Comply with the requirements of
paragraphs (d) and (e) of this section.
The owner or operator need not
comply with the other wetting re-
quirements in this section; and

(2) Remove facllity components
coated or covered with friable asbestos
materials as units or in sections to the
maximum extent possible.

(g) For (facilities described in
$ 61.145(¢c), adequately wet the portion
of the facility that contains friable as-

bestos materials during the wrecking -

operation.

£ 61.148 Standard for spraying.

The owner or operator of an oper-
ation in which asbestos-containing ma-.
terials are spray applied shall comply
with the following requirements:

(2) Use materials that contain 1 per.
cent asbestos or less on & dry weight
basis for spray-on application on build-
ings. structures, pipes, and conduits,
except as provided in paragraph (c¢) of
this section.

(b) For spray-on application of mate-
rials that contain more than 1 percent

c4 .




asbestos on a dry weight basis on
equipment and machinery, except as
pirovided in paragraph (c) of this sec-
tion:

(1) Notify the Administrator at least
20 days before beginning the spraying
operation. Include the following infor-
mation in the notice:

(i) Name and address of owner or op-
erator.

(1) Location of spraying operation,

(iil) Procedures to be followed to
meet the requirements of this para-
graph.

(2) Discharge no visible emissions to
the outside air from the spray-on ap-
plication of the asbestos-containing
material or use the methods specified
by § 61.154 to clean emissions contain-
ing particulate asbestos material
before they escape to, or are vented to,
the outside air.

(c) The requirements of paragraphs
(a) and (b) of this section do not apply
to the spray-on application of materi-
als where the asbestos fibers in the
materials are encapsulated with a bitu.
minous or resinous binder during
spraying and the materials are not fri-
able after drying.

(d) Owners and operators of sources
subject to this section are exempt
from the requirements of §§ 61.05(a),
61.07, and 61.09.

(Approved by the Office of Management
3:21:4 Budget under control number 2000-
D

§61.149 Standard for fabricating.

(a) Applicability. This section ap-
plies to the following fabricating oper-
ations using commercial asbestos:

(1) The fabrication of cement build-
ing products.

(2) The fabrication of friction prod-

ucts, except those operations that pri- -

marily install asbestos friction materi-
als on motor vehicles.

(3) The fabrication of cement or sili-
cate board for ventilation hoods;
ovens. electrical panels; laboratory
furniture, bulkheads. partitions, and
ceilings for marine construction, and
flow contrcl devices for the molten
metal industry.

(b) Standard. Each owner or opera-
tor of any of the fabricating oper-
ations to which this section applies
shall either:

(1) Discharge no visible emissions to
the outside air from any of the oper-
ations or from any building or struc-
ture in which they are conducted; or

(2) Use the methods specified by
§ 61.154 to clean emissions containing
particulate asbestos material before
they escape to, or are vented to, the
outside air.

§61.150 Standard for insulating materials.

After the effective date of this regu-
lation, no owner or operator of a facili-
ty may install or reinstall on a facility
component any insulating materials
that contain commercial asbestos if
the materials are either molded and
friable or wet-applied and friable after
drying. The provisions of this para-
graph do not apply to spray-applied
inssixllat,;ng materials regulated under
§ 61.148.

§61.151 Standard for waste disposal for
asbestos mills.

Each owner or operator of any
source covered under the provisions of
§61.142 shall:

(a) Deposit all asbestos-containing
waste material at waste disposal sites
operated in accordance with the provi-
sions of § 61.156; and

(b) Discharge no visible emissions to
the outside air from the transfer of as-
bestos waste from control devices to
the tajlings conveyor, or use the meth-
ods specified by § 61.154 1o clean emis-
sions containing particulate asbestos
material before they escape to, or are
vented to, the outside air. Dispose of
the asbestos waste from control de-
vices in accordance with § 61.152(b) or
paragraph (c) of this section: and

(¢) Discharge no visible emissions to
the outside air during the collection,
processing, packaging, transporting, or
deposition of any asbestos-containing
waste material, or use one of the dis-
posal methods specified in paragraphs
(e) (1) or (2) of this section, as follows:

(1) Use a wetting agent as follows:

(1) Adequately mix all asbestos-con-
taining waste material with a wetting
agent recommended by the manufac-
turer of the agent to effectively wet
dust and tailings. before depositing
the material at a waste disposal site.
Use the agent as recommended for the

C.5



particular dust by the manufacturer
of the agent.

(ii) Discharge no visible emissions to
the outside air from the wetting oper-
ation or use the methods specified by
$ 61.154 to clean emissions containing
particulate asbestos material before
they escape to, or are vented to, the
outside air.

(iii) Wetting may be suspended when
the ambient temperature at the waste
disposal site is less than -9.5'C (15°F).
Determine the ambient air tempera-
ture by an appropriate measurement
method with an accuracy of
=1'C(=2'F), and record it at least
hourly while the wetting operation is
suspended. Keep the records for at
least 2 years in a form suitable for in-
spection.

(2) Use an alternative disposal
method that has received prior ap-
proval by the Administrator.

§61.152 Standard for waste disposal for
manufacturing demolition, renovation,
spraying, and fabricating operations.

Each owner or operator of any
source covered under the provisions of
§§ 61.144 and 61.149 shall:

(a) Deposit all asbestos-containing
waste material at waste disposal sites
operated in accordance with the provi-
sions of § 61.156; and

(b) Discharge no visible emissions to
the outside air during the collection,
processing (including incineration),
packaging, transporting, or deposition
of any asbestos-containing waste mate-
rial generated by the source, or use
one of the disposal methods specified in
paragraphs (b)1l). (2), or (3) of this
section, as follows:

(1) Treat asbestos-containing waste
material with water:

(i) Mix asbestos waste from control
devices with water to form a slurry;
adequately wet other asbestos-contain-
ing waste material; and

(ii) Discharge no visible emissions to
the outside air from collection, mixing,
and wetting operations, or use the
methods specified by § 61.154 to clean
emissions containing particulate asbes-
tos material before they escape to, or
are vented to, the outside air; and

(1ii) After wetting. seal all asbestos-
containing waste material in leak-tight
containers while wet; and

(iv) Label the containers specified in
paragraph (b)(1)(ifi) as follows:

CAUTION

Contains Asbestos-

Avoid Opening or

Breaking Container

Breathing Asbestos is Hazardous
to Your Health

Alternatively, use warning labels
specified by Occupational Safety and
Health Standards of the Department
of Labor, Occupational Safety and
Health Administration (OSHA) under
29 CFR 1010.1001(g)X(2)if).

2) Process asbestos-containing
waste material into nonfriable forms:

(i) Form all asbestos-containing
waste material into nonfriable pellets
or other shapes; and

(ii) Disciarge no visible emissions to
the outside air from collection and
processing operations, or use the
methods specified by § 61.154 to clean
emissions containing particulate asbes-
tos material before they escape to, or
are vented to, the outside air.

(3) Use an alternative disposal
method that has received prior ap-
proval by the Administrator.

[49 FR 13661, Apr. 5, 1984. 49 FR 25453,
June 21, 1984)

$61.)83 Standard for inactive waste dis-
posal sites for asbestos mills and man-
ufscturing and fabricating operations.

Each owner or operator of any inac-
tive waste disposal site that was oper-
ated by sources covered under § 61.142,
§61.144, or §61.149 and received de-
posits of asbestos-containing waste
material generated by the sources,
shall

(a) Comply with one of the follow-

ing:

(1) Either discharge no visible emis-
sions to the outside air from an {nac-
tive waste disposal site subject to this
paragraph; or

(2) Cover the asbestos-containing
waste material with at least 15 centi-
meters (6 inches) of compacted nonas-
bestos-containing material, and grow
and maintein a cover of vegetation on




the area adequate to prevent exposure
of the asbestos-containing waste mate-
rial; or

(3) Cover the asbestos-containing
waste material with at least 60 centi-
meters (2 feet) of compacted nonasbes-
tos-containing material, and maintain
it to prevent exposure of the asbestos.
containing waste; or

(4) For inactive waste disposal sites
for asbestos tailings, apply a resinous
or petroleum-based dust suppression
agent that effectively binds dust and
controls wind erosion. Use the agent as
recommended for the particular asbes-
tos tailings by the manufacturer of
the dust suppression agent. Obtain
prior approval of the Administrator to
use other equally effective dust sup-
pression agents. For purposes of this
paragraph, waste crankcase oil is not
considered a dust suppression agent.

(b) Unless a natural barrier ade-
quately deters access by the general
public, install and maintain warning
signs and fencing as follows, or comply
with paragraph (aX2) or (aX3) of this
section.

(1) Display warning signs at all en-
trances and at intervals of 100 m (330
feet) or less along the property line of
the site or along the perimeter of the
sections of the site where asbestos-con-
taining waste material was deposited.
The warning signs must:

(i) Be posted in such a manner and
location that a person can easily read
the legend: and

(1) Conform to the requirements for
51 cmx36 cm (20"x14”) upright
format signs specified in 29 CFR
1910.145(d)(4) and this paragraph: and

(1ii) Display the following legend in
the lower panel with letter sizes and
styles of a visibility at least equal to
those specified in this paragraph.

Legend Notaton
Asbesios Wasie Dwposs! Sta [ 2.5 om (1 nch) Sans Seril,
Gothee or Block
00 Not Create Dust .................. 1.9 em (% nch) Sans Sert
Gothwe or Block
Breattung Asbestos m Haz- | 14 Pont Gotwe.

Spacing between any two lines must
be at least equal to the height of the
upper of the two lines.

(2) Fence the perimeter of the site in
a manner adequate to deter access by
the general public.

(3) Upon request and supply of ap-
propriate information, the Administra-
tor will determine whether a fence or
& natural barrier adequately deters
access by the general public.

(¢c) The owner or operator may use
an alternative control method that
has received prior approval of the Ad-
ministrator rather than comply with
the requirements of paragraph (a) or
(b) of this section.

0 61.154 Air-cleaning.

(a) The owner or. operator who elects
to use air-cleaning, as permitted by
§§61.142, 61.144, 61.147(cX2),
61.147(dX2), 61.148(bX2), 61.148(b),
61.151(b), 61.151(eX1Xii), 81.152(bX1)
(1), and 61.152(bX2) shall:

(1) Use fabric filter collection de-
vices, except as noted in paragraph (b)
?l this section, doing all of the follow-
ng:

(1) Operating the fabric filter collec-
tion devices at a pressure drop of no
more than .995 kilopascal (4 inches
water gage), as measured across the
filter fabric; and

(i{) Ensuring that the airflow perme-
ability, as determined by ASTM
Method D737-75, does not exceed 9
m?/min/m? (30 ft3/min/ft*) for woven
fabrics or 113/min/m*(35 t?/min/ft%)
for felted fabrics. except that 12 m¥/
min/m? (40 ft*min/ft*) for woven and
14 m*/min/m? (45 ft smin/ft%) for
felted fabrics is allowed for filtering
air from asbestos ore dryers; and

({if) Ensuring that felted fabric
weighs at least 475 grams per square
meter (14 ounces per square yard) and
is at least 1.6 millimeters (one-six-
teenth inch) thick throughout; and

(iv) Avoiding the use of synthetic
fabrics that contain fill yarn other
than that which is spun.

(2) Properly install, use, operate, and
maintain all air-cleaning equipment
authorized by this section. Bypass de-
vices may be used only during upset or
emergency conditions and then only
for 50 long as it takes to shut down the
operation generating the particulate
asbestos material.



(b) There are the following excep-
tions to paragraph (aX1l):

(1) 1f the use of fabric creates a {ire
or explosion hazurd. the Administra-
tor may suthorize as a substitute the
use of wet collectors designed to oper-
ate with a unit contacting energy of at
least 9.95 kilopascals (40 inches water
gage pressure).

(2) The Administrator may author-
ize the use of filtering equipment
other than that described in para.
graphs (aX1) and (b)(1) of this section
if the owner or operator demonstrates
to the Administrator's satisfaction
that it is equivalent to the described
equipment in filtering particulate as-
bestos material.

(49 FR 13661, Apr. 5, 1984. 49 FR 25453,
June 21, 1984}

$61.155 Reporting.

(2) Within 90 days after the effec-
tive date of this subpart, each owner
or operator of any existing source to
which this subpart applies shall pro-
vide the following information to the
Administrator, except that any owner
or operator who provided this infor-
mation prior to April §, 1984 in order
to comply with § 61.24 (which this sec-
tion replaces) is not required to resub-
mit it.

(1) A description of the emission
control equipment used for each proc-
ess; and

(2) If a fabric filter device is used to
control emissions, the pressure drop
across the fabric filter in inches water
gage; and

(1) If the fabric device uses a woven
fabric, the airflow permeability in m?3/
min/m? and; {f the fabric is synthetic,
whether the fill yarn i{s spun or not
spun; and

(11) If the fabric filter device uses a
felted fabric, the density in g/m?*, the
minimum thickness in inches, and the
airflow permeability in m?*/min/m?.

(3) For sources subject to §§61.151
and 61.152:

(1) A brief description of each proc.
ess that generates asbestos-containing
waste material; and

(i) The average weight of asbestos.
containing waste material disposed of,
measured in kg/day; and

(i) The emission control methods
us%d in all stages of water disposal;
an

(iv) The type of disposal site or in-
cineration site used for ultimate dis-
posal, the name of the site operator,
and the name and location of the dis-
posal site.

(4) For sources subject to § 61.153:

(cil) A brief description of the site:
an

(i1) The method or methods used to
comply with the standard, or alterna.
tive procedures to be used. ’

(b) The information required by
paragraph (a) of this section must ac-
company the information required by
$61.10. The information described in
this section must be reported using
the format of Appendix A of this part.
(Approved by this Office of Management

and Budget under contro! number 2000-
0264)

(Sec. 114. Clean Afr Act as amended (42
U.S.C. 1414))

§ 61.156 Active waste disposal sites.

To be an acceptable site for disposal
of asbestos-contajning waste material
under §§61.151 and 61.152, an active

waste disposal site must meet the re- .

quirements of this section.

(a) Either there must be no visible
emissions to the outside air from any
active waste disposal site where asbes-
tos-containing waste material has been
deposited, or the requirements of
paragraph (¢) or (d) of this section
must be met.

(b) Unless a natural barrier ade-
quately deters access by the general
public, either warning signs and fenc-
ing must be installed and maintained
as follows, or the requirements of
paragraph (¢)X1) of this section must
be met.

(1) Warning signs must be displayed
at all entrances and at intervals of 100
m (330 ft) or less along the property
line of the site or along the perimeter
of the sections of the site where asbes-
tos-containing waste material is depos-
ited. The warning signs must:

{1) Be posted in such a manner and
location that a person can easily read
the legend: and

(ii) Conform to the requirements of
51 em x 36 ecm (20" x 14") upright

cet w0 g gl
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format signs specified in 29 CFR
1910.145(dX4) and this paragraph; and
(iif) Display the following legend in
the lower panel with letter sizes and
styles of a visibility at least equal to
those specified in this paragraph.

Legend Notabon
Al;‘o:\eo waste Dwposel | 2.
D6 Not Creats Oust .o

Breatteng Asbesios @ Maz- | 14
SO0US 10 YOur Mesith,

:
]

»
i}
e®e=

) Sane Sert,
"Sane Sert

't}
Vi

Spacing between any two lines must
be at least equal to the height of the
upper of the two lines.

(2) The perimeter of the disposal
site must be fenced in a8 manner ade-
quate to deter access by the general
public.

(3) Upon request and supply of ap-
propriate information, the Administra.
tor will determine whether a fence or
a natural barrier adequately deters
access by the general public.

(c) Rather than meet the no visible
emission requirement of paragraph (a)
of this section, an active waste dispos-
al site would be an acceptable site if at

the end of each operating day, or at
least once every 24-hour period while
the site is in continuous operation, the
asbestos-containing waste material
which was deposited at the site during
the operating day or previous 24-hour
period is covered with either.

(1) At least 15 centimeters (8 inches)
of compacted nonasbestos-containing
material, or

(2) A resinous or petroleum-based
dust suppression agent that effectively
binds dust and controls wind erosion.
This agent must be used as recom-
mended for the particular dust by the
manufacturer of the dust suppression
agent. Other equally effective dust
suppression agents may be used upon
prior approval by the Administrator.
For purposes of this paragraph, waste
crankcase oil is not considered a dust
suppression agent.

(d) Rather than meet the no visible
emission requirement of paragraph (a)
of this section, an active waste dispos-
al site would be an acceptable site if
an alternative control method for
emissions that has received prior ap-
proval by the Administrator is used.

(Secs. 112 and 301(a) of the Clean Air Act as
amended (42 U.8.C. 7412, 7601(a))
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Appendix D. (continued)

Regional Asbestos Coordinators

(For information on asbestos identification, health effects, abatement options, analytic techniques, asbestos in schools,

and contract documents)

Region 1

Regional Asbestos Coordinator
USEPA

JFK Federal Building

Boston, MA 02203

(617) 223-0585

Region 2

Regional Asbestos Coordinator
USEPA

Woodbridge Avenue

Edison, NJ 08837

(201) 321-6668

Region 3

Regional Asbestos Coordinator
USEPA

841 Chestnut Street
Phuadelphia, PA 19107

(215) 597-9859

Region 4

Regional Asbestos Coordinator
USEPA

345 Courtland Street N.E.
Atlanta, GA 30365

(404) 881-3864

Region §

Regional Asbestos Coordinator
USEPA

230 S. Dearborn Street
Chicago, IL 60604

(312) 886-6879

Region 6

Regional Asbestos Coordinator
USEPA

First International Building
1201 EIm Street

Dallas, TX 75270

(214) 767-5314

D-2

Region 7

Regional Asbestos Coordinator
USEPA

726 Minnesota Avenue

Kansas City, KS 66101

(913) 236-2838

Region 8

Regional Asbestos Coordinator
USEPA

999 18th Street

Denver, CO 80202

(303) 293-1730

Region 9

Regional Asbestos Coordinator
USEPA

215 Fremont Street

San Francisco, CA 94105

{415) 974-8588

" Region 10

Regional Asbestos Coordinator
USEPA

1200 Sixth Avenue

Seattle, WA 98101

(206) 442-2632




Appendix E. Phone Numbers for Obtaining Information and EPA Publications

information 800/334-8571

Sampling and analysis of
ACM (bulk materials)

EPA Sealant Study

Publications 800/424-9065 (554-1404 — in Washington, DC)

Friable Asbestos-Containing Materials in Schools: Identification and Notification Rule (40 CFR Part 763).
Evaluation of the EPA Asbestos-in-Schools ldentification and Notification Rule. EPA 560/5-84-005.
Asbestos in Buildings: Nationa! Survey of Asbestos-Containing Friable Materials. EPAv560/5-84-006.
Asbestos in Buildings: Guidance for Service and Maintenance Personnel. EPA 560/5-85-018.
Asbestos Waste Management Guidance. EPA 530-SW-85-007.

Asbestos Fact Book. EPA Office of Public Affairs.

E-1 -




RCRA NON-HAZARDOUS WASTE

NON-HAZARDOUS WASTE

BY RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) REGULATIONS

Please pnnt or type (Form designed for use on eitte (

2-pitch) typewriter }

AIQAWAA LNNOHYZYH-NON YHOH

A NON-HAZARDOUS 1. Generator's US EPA ID No. poanitest |2 Page 1 Iiiormation in the shaded areas
WASTE MAN'FEST I A of is not required by Federal law
3 Generator's Name and Mailing Address dytec Jpmor: st ’
i;“ﬁ:&-" Yoy Toc-3 PO
> "
LA
4 Generator's Phone ( ) SHEE P o0
5. Transporter 1 Company Name 6. US EPA ID Number Trenaporier s D
! . ; s
7. Transporter 2 Company Name 8. US EPA ID Number s D
| . o . Fhone
9 Designated Facility Name and Site Address 10. US EPA ID Number ! ¢ 1D
L et A
Gomad i -
I AT e
11. US DOT D iption (Including P Shipping Name, Hazard Class, and ID Number) 12. Containers TL%AI e L-
. es on (Iincluding Proper Shipping Name, Ha , an U L
cripti 1} P ppIng No. Type Quantity : Waste No
= -
[
£ b
N
3
R
Alc
T
[+]
[]
d
J. Additiona! Desacriptions for Materiais Listed Above - bk
3
1
'l
1§ Special Handling Instructions and Additional Information
16 GENERATOR'S CERTIFICATION: | hereby deciare that the contents of this consignment are fully and accurately described above
by proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by
highway according to applicable international and national governmental regulations. [_______
Date
Printed/Typed Name Signature Month Day VYear
T 17 Transporier 1 Acknowledgement of receipt of Materials Date
: Printed/Typed Name Signature Month Day Year
L}
: I
g 18 Transporter 2 Acknowledgement of Receipt of Materials Date
; Pnnted/Typed Name Signature Month Day Year
L}
[ 1
19. Discrepancy Indication Space
F
A
c
]
L | 20 Facility Owner or Operator- Certification of receipt of hazardous materials covered by this manifest except as noted in item 19
‘l’ - Date
Y Pnnted/Typed Name Signature Month Day Year
HS-8702

ORIGINAL~RETURN TO GENERATOR



ASBESTOS DEMOLITION/RENOVATION NOTIFICATION

— i

Check appropriate block(s).
' Demolition/renovation greater than or equal to 260 linear ft. or 160 square ft. (10 day notification
required before demolition, if planned).
O Demolition/renovation less than 260 linear ft. or 160 square ft. (20 day notification required before
demolition}). Compiete ltems (1) thru {5) only.

O Demotition O Renovation
1. Name of owner: Name of operator {contractor):
Address: . Address: ’

2. Description of facility (include size, age and prior use).

3. Estimate of amount of friable esbestos ___________linearft. _____ square ft.
Explain techniques of estimation if less than 260 linear ft. or 160 square ft.

4. Location of facility.

5. Scheduled starting date Completion date

6. Nature of planned demolition or renovation and methods to be used.

7. Procedures to be used to insure compliance with 40 CFR §61.22(d).

8. Name and Location of waste site where asbestos will be dumped.

Solid Waste Permit No.

9. If ordered demolition, the name, title and authority of State ot local governmanta! representative who
has ordered the demolition.

Number of days to demolish

Delivered (date stamp)
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Nilfisk simplifies
the safe collection

and disposal of
toxic, hazardous, and

nuisance waste
materials.

Unique absolute filterirg
system meets or exceecs
OSHA safety standards
for control of such toxic
materials as...lead.
asbestos. silica. mercury.
beryllium alloy, insecticides
cotton dust, and other
health endangering dusts.

Asbestos

bt
\b

LY g -
e
-

Beryllium Alloy




Nilfisk HEPA* Filtering System traps
toxic and hazardous dusts with a 99.97% retention
efficiency down to 0.3 microns.

Nilfisk portable dust collectors / industrial vacuums deliver this
absolute filtraticn with minimal ioss of suction and without
the rnisk of motor burn-out. They trap even ultra-fine dusts ang
return “apsolutely” clean air to the work environment. Here's
how the absolute filtering system works:

1. First Stage Separation — The centnfugal or “cyclonic”
airflow pattern of the cieaner aerodynamically separates
heavier dust from collected fines

2. Main Fiiter — Powerful suction coupled with extra-large
filtering surtaces ensures a steady, even airflow which prolong:
filter ife and eliminates premature clogging Optional
manometer on larger mode's detects build-up of dust and alerts
the operator to shake the main filter. Exclusive external
handle ailows the operator ‘0 purge the filter without the
danger of secondary exposure to collected dust since the
cleaner remains sealed.

2 ‘High Efficiency Particulate Air

3. Microfliter — Final pre-filtering protection for the motor
15 provided by a microfilter with a retention efficiency of
99.5% at 2 microns.
4. “Absoiute” Exhaust Fliter — Nilfisk High Efficiency
Particulate Air (HEPA) filter further increases retent:on
efficiency to absolute standards of 99 97% at 0 3 micrors
The dust is collected in sealable bags for safe disposal

Nilfisk portable dust collectors have design advantages
that make them ideal for the safe collection and disposai of
toxiC, hazardous. and nuisance waste materials in any work
environment — from laboratories and ciean rooms to
manufacturing and processing faciities These design
advantages include:

» clog resistance

s absolute filtering

+ gdust-free disposal

» powerful suction
s large recovery capacity
s [OW noise leve!



Handy small-sized unit with big-power cleanup. The GS 80
goes anywhere for fast, safe cleanup. Ideal for use at
individual work stations. Has a disposabie bag capacity of
2% gallons dry-bulk.

Greater capacity with greatar durabllity. The GS 81 s a
larger, heavy-duty unit that 1s easily maneuvered ever
where space is restricted. Has a disposabie pag capac v of
4 gallons dry-bulk.

Ruggedness and versatliity in 8 medium-sized unit. The
GS 82 has the suctlon capacity to handle a wide range ot
tough cleanup assignments. Delivers a capacity of 12 galions
ary-buik

Heavy-duty, performance. The GB 733 has the power ang
capacity to handle any cleanup assignment. Three-phase
induction motor permits continuous recovery of dusts in
either built-in or mobile applications. Disposable bag
capacity of 18 gallons dry-buik
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NILFISK
GS 83

Big performance and capacity with ease of handling. The
GS 83 brings big performance and capacity to toxic waste
cleanup Practcar gesign ensures ease of handing Powertul
centrifugal a:rfiow mantains optmum suction for continuous
operating eff ciency — either as a portable cleaning system

or as a fixed gust collector. Has a disposable bag capacity

of 18 gallons dry-bulk.

Optional Manometer

(On models GS82 & GS83)
Alerts operator when filter
neeas to be shaken Cleaning
the filter reqularly maintains
high suction and fitraton
efficiency and extends hiter
service hfe

Easy, dust-free
disposal of debris

2 Lower the conia ner
(bottom of vacuLmy e cor
Disposable potyl'ners are
available 1o fit conta.ner

1 Use external agitator
handle to shake all gebr's otf
fiiter into sealed contaner

3 Debrs s nowcapiures -
the easity sealeg nea.,,-33_23
poly!t rer



Nilfisk
Mercury Vacuum Cleaner

able plastic bottle for future re-use or disposal An airt-gnt
cover for sealing a fited recovery bottle 1s also suppl.es Smaz-
neoprene hose-himing reduces droplet residue in the ~ose
Large five-gallon stainless steel container with d:isocszzie
bag provides additional recovery capactty for large sgills
dust and debris. A thirty-pound charge of specially actvarad
carbon effectively eliminates harmful mercury vapor from re
vacuum exhaust Generally. a carbon canriage charge
will last for two years before needing replacement
The Nitfisk mercury recovery system meets or exceecs
OSHA standards for inorganic mercury Optionai high e*:.z.ency
particulate air (HEPA) filters ensure "absolute” reten on
of mercury compound dusts and other contaminants Al
particulate and vapor fiters are easiy replaceg

1. Hose with smooth
neoprene lining
and end-cap
Centrifugal dropiet
collector

3. Disposable bag
Activated carbon
adsorbent filter

8. Main filter
Microfilter (99.5%
efficient at
2 microns)

»

~

Niltisk has developed a completely portable mercury recovery
system to eliminate the hazards of mercury spillsin laboratories
and manufacturing facilities.

The system handles both iiquid mercury and mercury
compounds Powerful suction capacity and well engineered
cleaning tools ensure quick cleanup of spills even in
hard-to-reach places The centrifugal droplet separator has
been designed to collect iquid mercury in an unbreak-

Complete line of accessories

Nilfisk portable dust collectors can be fitted with a complete

hne of accessories to handle practicaily any kind of cleaning
situation Spec:al accessories include attachments for

floors. machinery, equipment. overhead pipes, walls. shelving.
and just about anything or anyplace where dust collects.

All Nilfisk nozzies are engineered to detiver optimum suction
power at the pickup point All hose-ends have swiveling
ball-joint couplings to permit full freedom of movement.

The couplings also help to prolong hose life by reducing
knots and kinks that can develop during heavy use

5 .



Nilfisk Asbestos
Removal Systems

Nilfisk asbestos removal systems meet or exceed OSHA
safety stancaras for the collection of asbestos dust.

Our HEPA filterng system ensures 99.97% retention
eticiency down 1o 0 3 microns It traps ultrafine asbestos dust
and returns ‘absolutely” clean air to the work environment.
Nilfisk has apphied this HEPA fitering system to a number
of specific asbestos cleanup problems as indicated below.

Removing sprayed-on asbestos insulation. Nilfisk has
developed a complete system for the quick. safe removal of
sprayed-on asbestos insulation Oversize main filters elimi-
nate premature clogging. HEPA FILTERS meet OSHA 29 CFR
1910.1001. Separ-
ator top fits stan-
dard 30- or 55-galion
drums lined with
heavy-gauge poly-
liners 10 trap the
bulk of the loos-
ened asbestos
insulation in seal-
abie bags. Unique
scraping nozzle
loosens wetted
asbestos in most
cases and sucks

it directly into the
enclosed system.
This reduces the
amount of
asbestos that falls to the floor. Lightweight extension wands
can eliminate the need for scaffolding, allow the operator to get
to hard-to-reach areas. Fixed floor nozzie permits fast
cleanup of large open spaces.

[

Fabricating asbestos/cement sheets. Nilfisk offers a wide
range of shielded hand-tool systems to control toxic

dust created in the fabrication of asbestos/cement sheeting.
All systems consistently meet or exceed OSHA asbestos

dust control standards Each system consists of a HEPA-
fitered vacuum dust collector and'a safely encloses narz2-1zei
— such as a saber saw. drill and separate circular saws

for tlat and corrugated sheet Static pressure and a:ricw

have been skillfully combined to overcome the urusuaily

high escape velocity of asbestos fibers Nifisk portable

dust collectors have been in reguiar use for years in

asbestos processing faciltties.

Collecting automotive brake lining dust. Nilfisk
Asbesto-Clene® Systems have been totally engireereqd 'c
contain and collect asbestos dust which is hberated aren
automotive brake linings are replaced. Each system ccrssts
of a HEPA-filtered dust collector and a brake encapsuiaticn
cylinder. When the cylinder is in position, the entire

brake assemDdly :s
enclosed by a
segmentes Za-
phragm wmicr forms
a dust sea! Ciear.
shatterproct win-
dows permit con-
tinuous viewing o*
the cleaning
process Com-
pressed ar cirec-
ted by the mec~anc
gd:isloages even
inaccessidie as-
bestos aust from
the exposed brake
mechanism Tre
loosened dust within the cylinder is sucked directly into the
Nilfisk collector and trapped in disposable bags Durng ‘re
entire operation, the mechanic s sate from aspestos dust
exposure. The systems require Iitie maintenance Ail sieel
construction resists abuse Available in three models Syste™
400 for vehicles with drum brakes in the 7" 1o 12" diameter
range; System 500 is @ System 400 fitted 10 a highlift jack:
and 600 for commercial vehicles with drums in the 12

to 19" diameter range. System 600 will accomodate goudie
wheel assemblies.

National representatives. Nifisk has a nationwide retworx
of regional representatives {0 help you manage your 'ox:c
waste cleanup problems. They are thoroughly famiiar with
governmental codes and regulations deaing with the sa'e
cleanup of toxic and hazardous waste materiais The Nilfsx
representative 1n your area will gladly survey your workplace
and make recommendations at no cost.

For more informatlon. If you would like more informaton
on Nilfisk portable dust collectors, call or wnite Customer
Service Department. Nilfisk of America. Inc.. 30 Techno:ogy
Drive. Malvern, PA 18355. 1 (800) NIL-FISK.

NILFISK =

Dust Collection Specialists Since 1910.

PrnteainUS A NIL 4002 5M  *2 85
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606 Island Avenue, McKees Rocks, PA. 15136 412/331-5337

October 3, 1986

Aluminum Company of America
1501 Alcoa Building
Pittsburgh, PA 15219

Attn: Ms. Laura L. Rippey
RE: OCTOBER CONFERENCE
Dear Ms. Rippey:

The following is an outline of topics to be discussed at the October
14, 1986 meeting, 15 minute talk in reference to "Discyssion of large

scale aspestos removal project”.

Determine scope of work.
Special conditions.
Developing specifications.
Preparing bid documents.
Selecting a contractor.
Bid process.

Starting the project.
Duties during the project.
Closing out the contract.

OONOUAUN =~

On the following day we will conduct a one hour and 1S minute
workshop.

we will go into greater detail on the topics discussed the previous
day and review the check list that asks start to finish questions on how
to conduct a major asbestos removal project.

The group will be divided into several smaller groups. These smaller
groups will be asked to answer the question addressed on the checklist.
These answers will then be reviewed and corrected if necessary.

asbestos abatement e consulting ® energy retrofit ® industrial cleaning



Checklist to follow on an asbestos abatement project.

1. Determine Scope of work:
A. |s material asbestos?
B. Decide action to be taken, removal or encapsulation etc.

C. Extent of work.

2. Special Conditions:
A. Unit or equipment unable to shutdown.
B. Occupied or unoccupied area.
C. Accessability.

D. Schedule best working hours.

3. v in fications:
A. Choose containment method

1. Glove bags
2. Construct an airtight enclosure around the area.

B. Rope off around area, post warning signs, conduct air
monitoring.

C. Other.




4. Prepair Bid Document:
A. Outline scope of work (Include drawing if possible).
B. List special conditions.
C. Specify type of containment method to be utilized.

D. Include plant regulations that outside contractors must follow

S. ] ntr r:
A. Develop a list of potential bidders
B. Initial screening over the phone
C. Submittal information

1. References on at least five asbestos abatement projects of
similar scope. include dollar value and contact names and
phone numbers.

2. Credit references or financial statement. Is contractor
financially capable of performing the project.

3. Resumes of key people in the organization.

4. Resumes of superintendent and foreman that will run the
project.

S. Copy of the worker training and respirator program.

6. List of any violations or fines from the EPA, DER, OSHA
or local regulatory agency.

7. Copy of general liability insurance policy for asbestos
exposure. Copy of workmans compensation and vehicle
insurance policy. Review with legal department; is coverage
adequate and correct for this type of work.



6. Bid Process:
A. Select bid date (Day bids are due).

B. Review contractor submittal into, mail bid packages to
prequalified contractors.

C. Arrange a pre bid meeting, invite all qualified bidders, discuss
job, outline all special requirements and tour jobsite.

D. Ask contractor to submit with these proposals a detailed
outline of the scope of work, procedures to be utilized and
quantities of asbestos to be removed or encapsulated.

E. Choose the contractor, not only on price, but on procedures,
qualifications, scope and quantity of work they will perform.

7. r he Proj

A Hold a pre-construction meeting with contractor, safety and
health and/or industrial hygenist and operations personnel.

B. items to be addressed in pre- construction meeting:

1. Scope of work and effects on Alcoa workers.

2. Work area protection procedures.

3. Schedule

4. List of employees to be utilized and proof of physical
ability, asbestos training and respirator training.

S. Does contractor use any hazardous chemicals?



8. Dutfes During the Project:

A. Safety and health and/or industrial hygenist should oversee
project daily and:

1
2.

3.

Assure specifications and procedures are followed.
Conduct a visual inspection of all critical barriers and
complete set up before allowing work to begin.
Perform air monitoring inside and outside the work area.
a. If the contractor is responsible for air monitoring,
Alcoa should still perform spot check air monitoring.
Review the time weighted averages(TWA's) for the
contractors personnel monitoring on a day to day basis.
Monitor waste removal from work area and verify containers
are sealed. Sign the waste manifest. Receive manifests
daily from previous day, duly signed by an authorized
representative of the landfill.
Conduct a final visual inspection and perform final air
sampling. If final inspection or air sampling is
unacceptable, make contractor reclean.
Remove critical barriers only after final test result is
received and acceptable.

9. Contract Close Out

A. Prior to final payment, have contractor submit the following:

1.
2
3.

Copies of ALL air sample reports, both area and personal.

Copies of ALL landfill manifests.

A complete copy of the contractors log book which at a

minumum should contain:

a. Daily sign in sheets for workers and visitors.

b. Notes of daily activities which specify unusual events,
and asbestos exposure, and visitors.

c. Proof of employee training, signed by employee, doctor
and trainer.

d. Copy of EPA notification.

e. Copies of any citations received.



Aluminum Company of America
. October 3, 1986
Page 2

Slides and visual 2ids will be utilized to show personal protection
equipment and worker decontamination proceedures on a typical removal

project.

Attached please find the checklist to be included with the conference
manuals. .

If you have any questions, please advise.

Very truly yours,

Fred C. Neumeyer
President

FCN;imb
Enclosure
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FROM: L.L.RIPPEY TO: IH/SAFETY CONFERENCE
COMMITTEE

1986-10-10

RE: THE NEW ASBESTOS STANDARD - ITS MEANING TO ALCOA

This session will consist of discussion centered around three aspects of
OSHA's new Asbestos Standard. Speakers will address the regulations
themselves, large scale asbestos abatement projects, as well as asbestos
sampling. Speakers and topic titles are as follows:

Overview of new asbestos regulations - Laura Rippey

Discussion of large scale asbestos removal project- David Brogan,
" Amaral & Neumeyer Corp.

Asbestos Sampling and analysis - Rich Milito

Following the three presentations, time will be allowed for a panel
discussion so that the speakers can entertain questions from the floor.

"Overview of new Asbestos Regulations" -

Highlights of the new asbestos standards will be reviewed with emphasis
on changes from the old OSHA Standard. The decision making process for
the selection of the appropriate standard (General Industry or
Construction Standard) will also be reviewed. There will also be an
examination of the outlook for additional asbestos legislation.

"Large Scale Asbestos Removal Project" -

An asbestos abatement contractor has been invited to discuss large scale
asbestos removal jobs. This speaker is prepared to show slides
illustrating various aspects of a well managed asbestos removal job.
These sorts of construction jobs have new mandatory engineering controls
- negative pressure enclosures. There is also a new requirement for
""decontamination facilities" which involve pre-job planning and specific
work practices.

"Asbestos Sampling and Analysis" -

The new NIOSH 7400 asbestos sampling method will be reviewed and
illustrated through use of photomicrographs. Common pitfalls in asbestos
sampling will be described along with strategies which may be used to
avoid them. New laboratory quality assurance requirements for asbestos
analysis will also be briefly reviewed.

Laura
cc. R.M. James
R.A. Milito

Asbest-D.LLR
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JOB SAFETYANALYSIS WORKSHEET
JOB - Asbestos removal
OCCUPATION - Building Maintenance Mechanic, Mechanical Utility Worker
DEPARTMENT - Civil Maintenance
PREPARER - Irene Schetfler, Arkansas Operations
DATE - 1986-10-08
®ERSONAL PROTECTIVE EQUIPMENT: see job step 4
BSEQUENCE OF BASIC JOB BTEPS (col.l)
\.\ Contact IH/Safety to determine type of insulation if it is not known,
POTENTIAL ACCIDENTE OR HAZARDS: (col. 2)
1. € Exposure to known carcinogen

RECOMMENDED S8AFE PROCEDURE (col. 3)

1. If insulation is not marked with asbestos labels, and the type of
insulation is unknown, bring a small sample of the material to the IH
/Safety Departaent for analysis. 11§ analysis can’'t be made immediately,
freat the material like asbestos.

{col.})

2, 14 insulation is asbestos, EPA notification procedures sust be
followed.

(col. 2)
o, N/A
(col. 3)

2. Both large and seall jobs require the completion of forms by the
supervisor (or "competant person® per OSHR definition) of each asbestos

resoval project. These forms are to be forwarded to IKH/Bafety upon
completion,

0: Lyrqo job (per EPA definition) - resoval of 260 linear feet or more of
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of ptp; c;vorlhq or 160 lquar;‘font or more ;# other types of asbestos

insulation. Large jobs require at least 10 days advance notification to
satisfy EPA rules.

b. Esall jobs (per EPA definition) - removal of less than 260 linear feet
of pipe covering or less than 160 square feet of other types of
asbestos insulation, IH/Bafety should be notified ofsmall jobs before
they begin., (Other States may require prenotificatidn of saall jobs)

(col. 1)

Contact IH/Safety for air monitoring when removing asbestos materials.

(col. 2)
E Ingestion and inhalation

(col. 3)

3. Conduct personal exposure sampling in employees breathing zone.
Initial monitoring is required for all jobs. OSHA large jobs may require
daily monitoring with tests sufficient to represent each enployees
exposure,

(col. 1) (wuioi'o.«»apacna N.oo\,u}\a(b. e Ok \.Qd wemda Dver  mow

PPE Roquironont?N»n' One c‘kuﬂk~‘)

Wherever employee exposures pay exgeed the OSHA limit of Q0,2 fibers/cc,
protective clothing is required. This ctlothing is to include whole-body
clothing, head coverings, gloves and foot coverings. Wrists and ankles
of coveralls are to be sealed with duct tape to prevent entrance of
asbestos contamination. In general rubber boots should be used as the
required foot covering. “"Booties” may be used in highly controlled job
sites where their tearing would be less likely., Hooded coveralls make
acceptable headcoverings. The selection of respiratory protection depends
upon the exposure level. The following respirator types are acceptable:

Rirborne asbestos

concentration Beguired cespicator
{ 2 f/¢cc # half-sask air purifying HEPA
(10xPEL)
< 10 f/cc - #full facepiece air purifying HEPA
(SOxPEL)
< 20 $/cc #PAPR w/ HEPA
(100xPEL) #full ¢ace supplied air, continuous flow
¢ 200 f/cc #type "C"
(1000xPEL)
> 200 §/cc #type “C" w/ auxillary positive pressure
§CBA
{col. 1)

4. Prepare job site
{col. 2)
4,1 CB - Body burns

(col. 3)

When possible give piping and vessels enough time to cool off before
perforaing work.
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(col. 2)
4,2 E - Exposure of others to a carcinogen

(col. 3}

4. set up & cestcicted acea. Post Asbestos Warning Signs at such a distance
from the job site that people are aware of the hazard prior to entering
the restricted area. Only authorized people with proper protective
clothing are allowed inside the restricted area. Restricted area must
encompass entire area where airborne asbestos concentration exceeds the
PEL. For large scale asbestos abatement jobs (per the OSHA definition) a
negative pressure enclosure is required whenever feasible.

(col., 2)
4.3 F~- 8lip/ €all hazard on visqueen sheeting
{col. 3

4,3 Spread 6 ai]l visqueen sheeting to cover floor in work area to prevent
the spread of asbestos material and to aid in cleanup.

(col. 1)
S  Remove insulation
(col. 2)

S.1 E- Exposure to, asbestos
Cw- Leetrical ook
(col. 3)

S.1Wet insulation thoroughly with amended water spray wherever this is
possible, Be alert for electrical shock hazards and eliminate thenm
before removing asbestos by the wet method. Do not use 80 much water
that streams of contaminated water run away from the job site. 1§ a glove
bag or other mini-enclosure is used, put it in place prior to wetting the
insulation, Keep asbestos wet at all times during reasoval,

(col., 2)

5.2 5B - Cuts from knife, saw or sharp aetal
E - Exposure to asbestos

(col, 3}

5.2 To cut asbestos use a sharp knife or a flexible saw. Never knock
insulation of¢ with a hammer because this will generate more dust, Be
aware of shar}y wire or other sharp metal objects associated with the
insulation, Wear proper hand protection to prevent cuts and abrasions,
When cleaning surfaces, use nylon bristled brushed because wire brushes

::: will break asbestos into smaller ¢ibrils.

{col., 2)

5.3.F - Trip, slip, stumble

(col.3)

5.3 Be aware of uneven walking surfac;s. Be alert when working on top of

pipe racks, vessels, scaffolding, and ladders. Tie off whenever
possible. Practice good housekeeping to eliminate some tripping hazards.
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(col.l}

Disposal) of insulation

(col.2)

6.1 S0 - Wet insulation will be heavy

(col, 3}

6.1 Do not overload waste containers with wet insulation
(col.2)

6.2 E - Exposure to asbestos

fcol. 3)

6.2 Work carefully to avoid generation of dust. Keep insulation wet

while filling disposal containers. Lower insulation carefully into

containers. do not drop or throw insulation. Do not use compressed air to

blow insulation off of surfaces. Use methods that generate less airborne

dust (squeegees, shovels and HEPA vacuums are suggested). Clean asbestos TN
containing material from the site before removing the “restricted aroa'ﬁ

\.

~

(col,2) T
6.3 E - Exposure to asbestos
(col. 3)

6.3 Package asbestos in & mil. bags unless there are sharp eeta) objects
nixed with the insulation, In that case use weatharproof druas, 1If
waste is to be stored temporarily on-sitesmetal drums make superior waste
containers becaust they art able to withstand the elements. All waste
containers must be labeled. Clean exteriors of containers by wet wiping.
Cloths used for cleanup must be disposed with asbestos waste,

Comply with local regulations on the disposal of asbestos,

When disposing of asbestos waste in a landfill, carefully lower
containers into the trench to avoid breaking them open, Protective
clothing consisting of disposable coverslls, gloves and a half face
respirator (HEPAR filters) are recommended for this task.

(col. 1)

7 MDECDV\*Qmir\d i or—
{eol. 20

7 &t - Exposure to asbestos .
{col.3)

7.1 For small jobs (per DSHA definition) use HEPA vacuum to remove fibers
from protective clothing before removin® suit. Remove respirator last,
Throw away disposable clothing and respirator cartridges with asbestos
waste. Rinse gross contamination from respirator with amended water
spray. Allow liquid to run into an asbestos dispesal container. Finish
cleaning respirator with soap and water. Rubber boots can be similarly
decontaminated for reuse.

Wash hands and face before eating or -smoking.

(col.2)

7.2 E - Fvansurs ¢tn sehosatne



-
(cel. 3}

7.2 For large jobs (per DSHA definition) Cleanup requires use of
decontamination facilities, This consiste of a clean room, shower
facility and equipaent rooa. When leaving the work area all contaminated
clothing sust be leét in the equipeent room. Bhowere are required. 1I¢
its not feasible to have job-site showers, eaployees may HEPA
vatuum clothing or change to clean coveralls before proceeding to the

shower area.



