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relate to ecboetoe expooura: tha employee'* 
representative level of expoourv to aeUeatoo- 
tromolile.-anthophyillla. an<l octloollto; a 
dcocriptlco of tmj personal protoctlvo 
reeptrolcry equipment wood; end Inform a tlco 
from prevfous medical examinations of the 
effected employee that Is not otherwise 
available to the physician. Maldn* this 
Information available to the physician will 
aid bt the evaluation of the employee's hooHh 
la relation to oaal^nod duties nr.d Otnoce to •- 
evoar pcrscaxal protective equipment, If 
required.

The employer Is required to obtain a 
written opinion from the examining physician 
contalnkg the results of tho modlcad 
examinellco; (he physician's opinion ea ts 
whether tho employee has any detected 
medical conditions that mould placa the 
cmplcyoe at c-n Increased rich of oe^joouro- * 
misled disease: any rcccmmonded 
limitations cn the employes cr on the ana of 
personal protoctlvo equipment; and a 
elatcmecl that the emplcyco hac-heea * 
Informcdby lha physician of tha results of 
Lhe medical examination end of any medical 
ccntiLLlcna related to aabestoa, tncmclllc, 
onthophyllUa. nnd acticollta expes-ura that 
require further cxplanahnn cr treatment. Thin 
written opinion moat not roroal cpeciflc 
findings cr dlajr.oacs unrelated to exposure 
to asbestos, trcmolltc.an:iopbyll!te. and 
actincflte. and a copy of tha opinion must be 
provided Lo the affected employee.

PART 192C—[AMEN-DSD]

5. An authority citation la added to 
Subpart D of Part 1923. to read aa . 
follows:

(1) Demolition or salvage of structures 
where asbestos, lremo!lie, anlhophyllite. 
or nctlnclilo to present

(Z) Removal cr onespouln lion of 
materials containing asbestos, tretnollle, 
arrthophyllitc, or actlncllte:

(3) Construction, ahemtion. repric. 
maintenance, cr renovation of 
a true! urc a. substralea, dr portions 
thercoi .that cbntaln’jsbertos, trccollle, 
nQlhbphyIliie,’or actlscl'tc;'

' (4) Installation of products conlriolng 
asbestos, trcndilc, anthophytlUa,or 
actlaotlte ''

:(5) Aabcatoi, tromoliie. antbopbyllilc, 
and-aclinalite opill/cpsergcncy deanup: 
and •• , ;

(6) Transportation, dispose! clcrege, 
or containment-of asbestos, treracrlilei 
anthophyllhe.cractlocmto cr products 
containing asbeatoa, tremolite, 
nnthophyllite, ornctinoliic-on the.rit

und decontamination procedures 
specified In the olandard; and ensuring 
that engineering controls In •uoo are h\ 
proper operating condition and ore 
functioning properly. ;.

“DecontamJaaflan nroa"tnoana an 
enclosed area adjacaniond connacicd 
to the regulated area and cxinnlaHngof 
an equipment.reotn. nao-srcr area, and 
clean room, xVhfcb is. used for tha 
dccontnirinatiod of workers, materials, 
and equipment contarafaslcd-with 
osbestoa, IremollUt. dnlhophyllllc. cr 
actlnolltei .77■-. .

“DemoU tlca“ nsaens lisa wrseking or 
taking out of tmyiocd-suppenting 

y.structiirnliricmbar-andacygsl.iird .. 
raring, removing, cr stripping of ■ . 
asbestos, lrepiolitei'(mGicph3®te. cr 
Mctlnollte products. ■ • •- •;•*; .■ ■

"Tltrerior” means ^eirircctbr, V
location at which construction adfvties NnHocil Inslitute-fbr Occupation!! 
are performed. ' U^Departmantcf

fb) Definitions “Action level’' means Hcaitn and Human Service^ cr
an airborne cancan Ira, lion of asb-crica. ■

■ tnrmolito. anfhopl^dllla. nctlnoli th.~cr a7 ' ri—oe-ertreoure^ mcoris.riu.'t ..
combination-cf these rrinemla -of Ihl

• fiber per cubic centimeter (f/cc) cf air 
calculated asem right{eJ-Jlouriiise- 
vveighted average. •

“ Aa be-stoj". includes riirycotiie, 
amcalte.croeidolltc. tremollto asbestos, 
'antljophylirtensbcatcs, actinolito 

.•asbestos,.ar.d any of these minerals -that 
•/6ms bocnchcmlcany treated ond/cr •
.'altered. ...... •'•;

•• - “Amiciact Tccrctary'' metms tha 
. -Assbtantriocrctnryaf hnber fer

Authority: Secs. <. A S Oocupaticaal Safety 
sad Health Act cf 1370, Z3 U5.C 033, OSS. •
Cl7; See. 1CT. CcaLract V/crit Hours and ;.

sfety Standards Aol (CoastrucilcnSafet:" • ■.d'Cccupational Safety add Koallh. U.S.
L-bcris ^ ; Uepnrtmcr.t of Labor, or derignetj - ''

^ - ,, ,, _ . ••'••y.-rAuthCTired 0=^0717 means tray
or S—33 (C5 FROS730J. as cppllcsbla. Soctlcna ■ . - -- • -
tsrossfd] andisraio also Issued under rs'
CT7, Part 3311. • •. 1'

A Paragraph (c) of 5 1233.55 Is hereby 
rt vi sed do osad era fell o wc

. 'exposure to airncma -isfcestcs, tremeirte 
. nnthopby!lUel-ictirioIlin.bra'.;'
■ "comblnndoncfxheso minemla. thsZ 

would occimif the employe; tvera net 
using respiratory pTeLtoctiveaguipmcnt

• ■'ByulprncntrcamXchnnga iximj” 
means a contnminatodroom iecuted

■ within lb e' dccc.nlnmination nreh ‘that is 
pupplicdimlfhlmptimMHsriagscr

’’■containers for lbs <lir.co&el of I'-.il'

Acth tOTllxC 333. and Oeeretary of Lsbcris 
Orders 1Z-H (30 lit B7Z-<). 3-70 [-11 FR mdSSJ.

f 1975.CS Ca 
ond rrriata.

vopors, lumw, dusts.

fc) ForagrapKs ^aj end fb) of this 
section do nril apply to the exposure of 
employees to airborne asbestos. 
L-ctnolite. andhophyBite, crnctinoh'le 
dual. Wheaeunrnpy employee Is 
cxpoaodXo airbanaearsbestoc, iremolitt 
ar.Lhophyllite, or nctinolite dust, the 
rcgriecmeatis of d 132353 of this title 
•hsll apply.

7. A new ‘j ,.333.’23 ao «ddod to Subpart 
D lo reed os feile

{ 132A53 Ach->jtoa,CTmT>c.it«. 
caOmphytVtto.and ocdivoPm.

(s) Scope cnc appliccihr- Th i s 
■ section applies to all construction week 
os defined is 22 CFR 2212231)]. 
Ir.dudLng buj cat limited to ibo 
foUowing;

; person nutberined by the employer r 
"nrquired by work duties to be present in 

• regulated areas.
~Qeon room” moans an 

uncontaminstod nxjmisadngIsurililies 
for tbo atonsge cf cmplcyccs' atooei 
dofhing auod unoantatreinaied cnaicnials 
and ctjtnpmcnt.

‘Comprertcrt person" tr-oono one who 
is capable of Wentifying-existing 
osbestoa, tremolito, onthcphyilllc, or 
nctinolftp hamnia in (he workplace and 
who bas Cie authority to take prompt 
corrective measures to eliminate lhem. 
as epocIBed in 29 CFR 192352ff). The 
duties of the competent person include 
at leaat the follcvsing: establishing the 
negallve-pnserum enricsane.cmauring Its 
Integrity, and controlling entry to cmd 
exit from tire endcaure trupcr/blng ar.y 
employee exposure cnor.licrirtg required 
by the atandard; enauring that all 
employees v.-erring within such an 
ondosuro wear tha appropriate personal 
protective equipment, an trained in tha 
use of-tppsc._orialj methods cfexnooure 
control and uaa tbo hyglcrj facilities

■ a Icngibric^mcetSrmaflo^bxai-ltiiii 3 to"- 
- ■■ .■ .■ :-ri;r u>'7. a

.1- j

'Iftgh-riBcienoy.-F-'uticuIals'cir: •• - 
(HERAJ fiber** T-~ins’s F.'&~r jrrrfshlg of 
.trappaog -and retaining at iesst 09127 
percent of uHoecrodisperoedpinrSdes of 
0.3 microtnstem in ■dinmetnres nrccr.

*7.egti!atcd nrcd"'mcann nn area 
es tablished by titc employer to 
demajcate areas whereriL-ioma 
cancenrtnnIlona cf asbestos. Irccollte. 
gnihcphyHRe. nctinclifeera 
comblnaCca cf these mkiettils-exceed cr 
can reasonably becxp-ecScd to exceed 
the permissible expo sum limit. Tbn 
regulated arcs may taka the form offl} a 
temporary endesure, on required by 
paragraph (e)(0) of thia section, or (2) 
area demarcated In any manner dint 
minimises tha number cf empioyens 
exposed to asbestos, tramolltA 
anthophyllitc, or actinollta. - - 

"Renrcvni’’ means tho taking cut cr 
olripphtg of asbestc.3, Iremo'die, .... 
anthcphyllile. nr actimclito cr rmrimimJ 
con ts icing nushn-ri 33. icrmcilti . 
anlhcphylibn. cr cctir.clils.
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■'Renovallon- means the modifying of 
unv existing structure. or portion 
thereof, where exposure to airborne 
asbestos, trccnclltc. nnthophylllle. 
eclinolite may result.

"Repair" means overhauling, 
rebuilding, reconstructing, cr 
reconditioning of ctructurea or 
substrates where asbestos, tremollte. 
anlhophyllita.or actlnolile in present.

■’Treraolitc, enthophyllite and 
*ctinol.:le" means the con-asbestos form 
of these minerals, and any of these 
minerals that base been chemically 
treated cnd/cr altered.

(c) Permissible exposure limit (PEL). 
The employer shall craura that no 
employee is exposed to on airborne 
concentration of asbestos, trcmolitc, 
enthophyllite. actiaolite. or a 
combination of these minerals in excess 
of 0-2 fiber per cubic centimeter of air as 
on eight (3) hour time-weighted average 
(TWA), as determined by the method 
prescribed In'Appendix A cf this 
section, cr by an equivalent method.'

(d) Communication among employers. 
On multi-employer worksites, an 
employer performing asbestos, tremolile. 
anthophyliite. or acliriolitc work 
requiring the establishment of a 
regulated srea shall inform other 
employers on the site of the nature of 
the employer's work with asbestos, 
treraolitc. aathophyllilc. cr cctinolita

(0) Requirements [or asbestos 
re moral demolition, end renovation 
operations. (1) Wherever feasible, the 
employer shall establish nogative- 
pressure enclosures before commencing 
removal demolition, ar>d renovation 
operations. '.

(11} The employer shall designate a 
competent person to perforin cr 

. cup-ervise the foIioTring'duliex
(A) Set up the enclosure: ■-
(B) Ensure the Integrity of the 

enclosure; .
. {C} Control entry to and exit from the 

enclosure: •.
(D) Supervise all employee exposure 

monitoring required by this caction:
. (E) Ensure that employees'v/orking 
within the enclosure wear protective 

.clothing and resplralors an required by 
■ paragraphs (i) and (h) of this section -
and; .......
• (F) Ensure that employees are trained 
In tho use of engineering controls, work 
practices, and personal protective
equipment '■

(GJ Ensure that'employees use die 
hygiene facilities and observe the 
decontamination procedures specified In 
paragraph (j) of this section: and 

(H) Ensure that engineering controls 
are functlcr.ing properly.-. • '.
p (Hi) In addition to the quallficatlona 
specified la paragraph (hj of thb 

..■' section, the competent person shall be . -
cr.d of the existence of and requirements . ...trained in allarpects ofasbeatoa, 
pertaining to regulated areas. '. -bpV.'- '■ -;' tretnolUe. anthophyliite. or actlnolile '

(e) Regulated areas—(1} Cc’nercL.The abatcmcnCihe contcats cf.thl3.r.-.---...-:--;'
employer shall establish'.a regulated >. slandard.;lhc Identification of asbestos, ''
area in work areas where airborne-, 
concentrations of asbestos, tramolltb. 
anthophyliite, actlnolile. cr a prr.cticcs-fcrrcducihg the hazard. Such ..,
combination cf these minerals exceed or '.training ah.-Ti bo obtained In a

tremo 11 tel ■ ahticpbyllitm crinctinoli 1c 
'and theirremoval prccedureadand other

1

■

can reasonably bo expected to exceed 
the permissible exposure limit 
prescribed in paragraph (c) of this 
section.

(2) Demarcation. The rcgulutcd area 
shall be demarcated in any manner that 
minimises the number of persons within 
the area aad protects persons outside 
the area from exposure to airborne 
concentrations of asbestos, trerr.olite. 
anthophyliite, cclfnolite. or a 
combination cf these minerals In excess 
cf the permissible exposure limit.

(3) Access. Access to regulated areas 
shall be limited to authorized persona or 
to persona authorized by tho Act or 
regulations issued pursuant thereto.

(<) Respirators. All persons entering u 
regulated area shall be supplied with a 
respirator, selected In acccrdance with 
paragraph 00(2) of this secticn.

(5] Prohibited activities. The employer 
shall ensure that employees do not cal. 
drink, smoke, chew tobacco cr gum. or 
apply cosmetics In the regulated area.

comprehensive coursefeuch na a course 
! conducted by an ERA Asbcstoa Training 
Center, or an equivalent course.

(iv) Exception: For small-scale, short- 
duration operations, such as pipe repair, 
valve replacement, installing electrical 
conduits. Installing or removing dry wall, 
reefing, and other general building 
maintenance cr renovation, the 
employer is cot required to comply with 
the requiremenb of paragraph (e)(8) of 
this section.

(f) Exposure monitoring—(1) CenercL
(i) Each employer who has a workplace 
or work operation covered by this 
standard ahall perform mcr.iioring to 
determine accurately tho airboroe 
concentrations cf asbestos, trcmolitc. 
anthophyliite, r.ctir.olito or a 
combination of these minerals to which 
omploycea may be axpoccd.

(ii) Dctcrminsticr.s of employes 
exposure cball ba mado bom breathing 
neno air samples that are representative 
of tho 0-hour TWA of oach employee.

(ill) Rcpresenlatlvo 3-hour TWA 
employoe exposure shall bo determine- 
on tho basis of ono cr mere samples 
repreocc ting full -shift.exposure for 
employees la each work area.

(2) Initial monitoring. [I) Each 
employer who hao a'wcAtpbjca or wor! 
operation covered.irir this standard, 
cxceptaa provided 'fez la -porag ra p h s
(0(2K«) and (fX2ifIUJ cf this- heed o a, 
thall perform initial monitoring'at the 
Initiation of each aabcstoi/tremollle, 
anthophyliite. actlnollta job to 1 
accurately determine tho airborne 
concentrations cf asbestos, tremolile, 
anthophyliite, cr actlnolitp to.which 
employees may ba exposed.'. "I 
“■(ii) The employer" may deihcristrate 
that employee cxpoxures cre below the 
action level by means of objective data 

i .demonstrating lhat tho preduct cr— 
^.materiaIccntaining'-asberica,ttTcmoL'te. 

anthophyliite, cctlnolitc, er a . : ; . 
combination of these minerals cannot 
release airborne fib erblmcoac^Jra‘Jens 

•' exceeding'thziarlldn level tSderthose 
work conditions having the greatest 
potential for releasing asbestos, 
tremollte. anthophyliite, cr acilnolltc.

(ill) Where the employer haa ;.- 
monitored each asbestos, tremolile. 
anthophyliite.'cr aeliriblile job; arid the 
data were obtained during r/ork-V ' 
c pc rations conducted ttndcrworkplsca 

• conditions'cloaelyrtf-epcmillig'.tlia; ■■
. procesaeaf.typacffaw’fcialr’caatrol 

ccthods..wcrk praSlcK,rac3;-.'vb5v 
..cnvirorinicnial cch^fiionj.ciddanil •. •• . 
1 prevfdliiis'^axj'anBjoycr’i'lsicrisst'1;''.-'.
op<matlcrii.tim cmpIdbcr.mj7/'ri:ly-cn'-', ,
cuch'oosil^c^fci^'imSltff-lo.'jatlafy'

■ the reqtdi-M^d3:cf^nri5rx?i'(0(2;ri) of 
this secUokf*;/ 1 ■ '■

(3) Periodic monitoring iriihin : 
regulated areas. Tho'employer shah 
conduct dafiy monitoring that b 
representative cf the exposure of each 
employee who b assigned to work 
within a regulated area. Exception:
When ail employees .within a regulated 
area are equipped with acpplied-oir 
respirators operated la "the positive- 
pressure mode, the'employer may 
dispense with the daily monitoring 
required by this paragraph.-.

(■t) Termination cf monitoring. If the 
periodic monitoring required by • 
paragraph (f)(3) of this occticn reveals 
that employee exposures, ns indicated 
by ctatbticaliy reliable measurements, 
are below the action level, the employer 
may discontinue monitoring for those 
employees whose exposures are 
represented by cuch monitoring,

(5J Method of monitoring, (!) Ail 
samples taken to satisfy ths monitoring 
requirements of paragraph (f) cf (his 
occticn shall bo personal samples
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collected following the porocodurea 
specified In Appendix A.

(II) All tampion taken to satisfy tha 
monitoring requirements of paragraph (f) 
of this section shall bo evaluated using 
tho OSHA Reference Method (ORM) 
specified In Appendix A. or an 
equivalent counting method.

(HI) If an equivalent method to the 
ORM Is coed, the employer ohall ensure 
that tha method moots (ha following 
criteria:

(A) Replicate exposure data used (o 
establish equivalency are collected In 
side-by-side field and Laboratory 
comparisons;

(B) The comparison Indicatos that DO
percent of the namplea collected In tho 
range 0-5 to 2-0 times the permissible 
Limit have an accuracy range of plus or 
minus 25 percent of ths ORM results 
with a C5 percent confidence level as 
demonstrated by o statistically valid 
protocol- and •

(C) The equivalent method Ls 
documented and (he results of the 
comparison testing am maintained.

(Iv) To satisfy tha monitoring 
requirements of pamn-sph (f). employera 
shall rely on ths results of monitoring 
analysis performed by laboratories that 
have Instituted quality assurance 
programs that Include the elements 
prescribed La Appendix A- 

' ■ (0) Employeenotification of 
monitoring results. (i) Tee employer 
shall potify affected cmpluycca of tha 
monitoring results that represent that

with tho permissible exposure limit 
prescribed by paragraph (c) of this 
section:

(A) Local axhaust ventilation 
equipped with HEPA filter dust 
collection systems:

. (B) General vontilation systems;
(C) Vadium cleaners equipped with • 

HEPA filters •. .yi'
(D) Enclosure or Laolatlon of procassco 

producing asbestos, tremoUta, ■ 
nnthopbyilite, or cctinolilo dual

(E) Lise of wet methods, welting 
agents, cr removal cocapsulnnts to 
control employee exposures during 
asbealos, trcmolita, anthophyilltc, or 
actlnollto handling, mixing, removal 
cutting, application, and cleanup;

(F) Prompt disposal of wastes 
contaminated with asbestos, tremollte, 
anthophylllte, cractlnolite In leak-tight , 
containers; or '

(G) Uso of work practices or other 
engineering controls that tho Assistant 
Secretary can show to be feasible.
. ..(1!) Wherever tha fcasibio engineering 
and work practice controls described 
sbovc are not sufficient to reduce 
employee exposure to or below the limit 
prescribed In paragraph (c), the 
employer shall use them la reduce 
mployco exposure to the lowest levels

(11) In work operations euch us .' • 
•maintenance and.repair activities; or 
other activities for,'which enginoari ng

■ arid .work pratrilco cohlrols'aro not
■ feaeiblc;,..'i!:;;l?r>^T^jV'vp5l;v-;; •

i (111) Ln’work situations where feasible 
• engineering,and wc^practico controls 

1 fers .hot yat.3ufB<d2Ut;tc’.rednc3|escpoiiir
;• ,ip'or-l«Jojv.'fiw'iiB^6«ffa'lIaiIt;)ancl'’

(i v)
■ (2) RiupIralorJ«IeclIoK{l]'jMi6M

respirators'ore unoidtho employer shall 
select and provide; at no cost.to the . 
employee, the appropriate respirator as 
specified In Tablo and shall .ensure 

.. .lhattha employee'tma lha'respLrator 
provided.; ,- 

(ii) Tho employer ahall select 
respirators from among tiione Jointly 
approved as being acceptable for'

• protecticn by the MlnQ'Sifety'brid
• • Health Administration-(MSriAJmnd tlso

National Institutes for Occupational 
Safety and Health (NIOSH) under tha 

... provisions of £0 CFR Part ,
(ill) Tho employer ohall provide a 

powered air-purifying respirator In lieu 
of any negative-pressure respirator 
specified In Table D—1 whenever:
. (A) An employee chooses id uso this 
type of respirator; and 

;(B) This respirator will provide ;. 
adequato protection to the employee..

uTacle D -hh ptECFu^ocrtv PfvarccncM t=cs

attainable by theso controls .and shall 
supplement them by tho use of •' 
respiratory protection that complies

• -with tha requirements'of paragraph (h)" .. . ______
of this section.'’■ I "Vg.iV- A£aesrp8,-.).;J>S5yeuT^r..Ax^
;.v(:j ProIjIbliicrAlS} ICffwipeed ' “ \

employees cf tha results cf mnnltcriry 
representing ths employee's exposure In 

’ writing cither individually or by posting 
sf c centrally located place that la 
accessible to affected cnployees- 

(7) Observation of monitoring. (1) The 
employer.shall provide affected 
employees or their designated 
representatives an opportunity to 
obs-ervo any monitoring of employee 
exposure to asbestos, tremollte, 
onthcpbylUte. cr cclinoiitc conducted In 
accordance with this section.

(II) Whan observation of tho 
monitoring of employee exposure to 
asbestos, tremolita, anthophyilltc, cr 
actinclitc requires ontry Into an area 
where tha use of prolcctiva clothing or 

■ oquipmenl is required ibo observer shall 
' be proridod with and be required to use 

ouch clothing ar.d equipment and shall 
coc.^ly with all other applicable safety 
and health procedures.

(g) Hethods of complicr.cs—(3) 
Engineering controls nrtd war's 
predicts. (I) Tr.a employer shall usa cr.o 
or cry combir.ctlsn cf tho following 
contra! method: to schlcvo cerr.pliencs

".related tb'.imbcrtoe,'trcmo!itn, 
anthophyillla, or actlnoOte."'r'V 
' • (il) Compressed nlr shall not be used 
to remove asbestos, tremoiite, 
anlhophyliite, or nciinolite or materials 
containing asbestos, tremoiite. 
anthophyllite. cr actlnoLile unless the 
compressed air is used in conjunction 
with an enclosed ventilation system 
designed to capture the dust cloud 
created by the compressed air.

(Ui) Materials containing asbestos, 
trcmolita. anthophyilltc. cr nctinolite 
shall not be applied by spray methods.

(3) Employee rotation. The employer 
ohall not uso employoe rotation as a 
means of complianca with tie exposure 
limit proscribed In paragraph (c) of this 
section.

(h) Respiratory protection.—(1) 
CcnsraL Tho employer shall protrido 
respirators, and ensure that thsy are 
used where required by this section. 
Respirators shall bs used Ln tha 
following cLrcumstancoc:

(t) During tho Interval necenary to 
Install or Implement feasible engineering 
and work practice control::

; 'VHoi to cae&M o4 Z Vac 
■- VOXK34. .

•Cf Chart, v*
t. frA toot$£zn 

ptodc* ogJs?c*4 wffi 
• eifney CSian. •<,»' .. J
L Any pcwO^ or pu*V''1 r*“*_ 7

fsraor I * eA ^
ei<nc7 fcwri 7* •• 

t vuppl+d-cir rcac* - r tp- "
t* ttrav>- ■ Co* ■_}

t. Fv*a hccpaKa - ***
pKfisr- - irt ; p.*^**-** •«
Opfrnrtd p»6a. ..7. I

1. Fvtf by^ioo* copied rir to** [ 
pA-rtcr.. e^andotf .pr?oc^ \

j
an ■ cus&sff * porfw >
(NyJ-cor\iiirttd •PC*’ j

. mm. v ;\ ■; •. Jj
Horc k. IWjptiHcra ter

cor<jo^Y~aAorxx mry b* **** <x bwrr oyexnar*. •• ’ • ,'j
b A 7 l?«*r 4 Char Cttt b <X 7

ro 07 pen:«ra *r*ono-£-=>*-tarf *'
CJ h Ccnvnar a C«V«r, • ^ j

No< to at >0 L/cc
po x rej.

Hot to boim ot SO Vac 
(103XPSU

Mo< hv BQ»W ci too if 
oc (1CO0 X PQJ.

Gr^aUr rw\ ?00 L/cC
(> 1.003 X PQJ of

(3) Respirator program. (iJ NSTsera 
respiratory protection la used'tho ... 
employer ohall Institute a resiriratcr. r-ji'-’; 
program !n accordar.ca vrith 23 CFR• 
lffltUC-Kb). (d), (cl and (0- ••• •

(li) The employer :haU permit cocnydtf 
employee who uses a filtor re:pirttcr hr.t'-u
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change tha filter elements whorvevor on 
increase In breolhinj resistance b . 
delected and shell maintain an adequate 
supply of filter elements for thia 
purpose*

(jii) Employees who wear respirators 
shall bs psrmJUcd to lcavo work nreas 
to wash their faces and respirator 
facepieces whenever ccceaaory to 
prevent skin Irritation associated with 
respirator usa.

(IvJ No employee shall ba assigned to 
tusks requiring the use of respirators IL 
based on his or her most recent 
examination, an examining physician 
dtlcrtnlncs that tho employee will bo 
enable to function normally wearing a 
respirator, or that the safety or health of 
the employee or of other employees will 
lie impaired by tho tire cf a respirator.
5uch employee shall be assigned to 
r'lother job or given the opportunity to 
i.-nnsfcr to a different position the duties 
i«f which he or elis la able to perform 
with tlic same employer, in the saco 
geographical area, and with tbo soma 
seniority, status, and rate of pay he or 
she had just prior to ouch transfer, if 
fich a different position is available.

H) Respirator[it testing. (I) The 
employer shall ensure that (lie respirator 
usued to the employee cxhiblta the least 
(i.'.'siblc facepiece leakage and that the 
r.-splratcr is fitted properly. •./:•'

Employers mbm.ll per.orm either, .:
.'quantitative cr qualitative face fit testa 
jI the time of Initial fitting end at least 

. every 0 months thereafter for cad]
ITrrr.ployce wearing a nag s ti v o~-p re s s ur<
.'trspirstor. Tho qualitative fit tests may 

: ly used only fcr lestlng the Ct-'ofhsLf- .
•mash respirators where they ora -.; . maintenance was performed.
rrrmited to be were, and shnll.be . -.V (If) Tho employer shall ensure that
«cnducled In cccordanca with Appendix .'charge arena are equipped with 
l.. The tests shall be used to select

for laundering shall inform ouch person 
of tho requirement In paragraph (l)(2)(l) 
of this section to effectively prevent tho 
release of sirboma asbestos, tremolile, 
nnlhophyiliie, actinolite, cr a . 
combination of these minerals In excess 
of Lho exposure limit prescribed In 
paragraph'(c) of this ooctioo.

(3) CantcsrJnatcd clothing. 
Contaminated do thing shall bo 
transported in'sealed tmpermeobla bags,' 
cr other closed. Impermeable containers, ■ 
and bo labeled In 'accordance yri th 
paragraph (k) of this section, '

(4) Protective clothln* for removal, 
demolition, end renovation operations.
(I) Tho competent pcroca shall 
periodically examine wo results worn By ' 
employees fer rips or tears that may 
occur during performance of work.

(11) When rips or team are detected 
while an employes lc working within a 
negativo-pressure ondosure, rips end 
tears shall bo Immediately mended, or 
the worksult shall be Immediately . 
replaced. ' - -

(i) Hysicr.e facilities end practices—
(1) Cer.eraL (i) Tho employer nhall 
provide clean change areas for. 
employees required to wore In regulated 
areas or required by paragraph fi)(l) of

an
an

anihophylille, or sctlnoIlte.Tho 
decontamination area shall consist of 
equipment room.’ shower area.'and etc 
room in'scries. The employer shall 

• ensure.that employees enter nnd exit the 
-Tcgulated.-area thxocghlhc 

.:-dccontarnlnatioa;araa.~'.lv..'' . 

.'•c-hfiO.Cfei^roiknyThoideaa room shall 
■ ' a b-e bqiilpp'ed .with a looker cr;. •

• ' appropriato'storage container for each 
employee's .nseiV;- Aj?-/.;'.. ; 
f (ill) Shower crcd. Where feasible, 
shower facilities shaD be provided 
which comply with 23 CFR 
1510.141 (d)(3)..The showers shall be 
contiguous both (o. tho'ec^ipmcnt'rcom 

..andghexle'anchariga'joomvunless the 
employer can denonstrate.that this 
location is not feasfblc."Where the 
employer can draonstritcjint it {a col.. _

'.feasible tolocate lhe ahowcr.be"tween__. .
; the equipment rcba.’and iHe dean 
change room. the.employer shall ensure 
that employees: t:'" . -iv'rf ■-.
v,-{A) Remove,ashes to satfeuiollic, 
anthophyilite, cr actinolite ;ii \V ■’ • 
contamination from their worksults 
using a HEP A vacuum before proceeding 
to a shower that is not contiguous to the 
work area; of .'. •;.

(D) Remove their contaminated . 
worksults, den dean worlcsuila, and 

.proccedio a shower'that Is not '.' 
‘contiguous'to ite'-rrerehrem;.

tills ccction to i^car protective clothing.
Exception: In lieu of (lie change area 
requirement specified in paragraph .'

>U){1)1>). thb employer may penult '••... . . ..... . . ...-------
/cmploycco engaged In small scale, short •" vf •^^P®^f.fCO^;fi[na_.equlpmenl
•1 duration operations, as described hi . .-A J"0482 rd'^.A ■ :•

iS.M •. >'impeimeablehlabelca oasa-ani *??*•••

f.ivepieces that provide the required 
protection aa prescribed In Table L

(i) Protective clothing—(l) Co nerd 
The employer theII provide and require 
lie u:e of protective clothing, such cs 
envcralb or olmilar whole-body 
■ '"thing. head covering:, gloves, and 
i"'jt covering: for any .employee 
-\poaed to airborne conccnlratioru ol 
•nbcslos, tremolile, anthophyilite. 
<ciinolite or a combination of these 
minerals that exceed the permissible 
f'poiure limit prescribed tr. paragraph 
‘•'l of thla acctlon.

(2) Laundering. (I) The employer shall 
-nsure that laundering of contaminated 
clothing i- done so as to prevent the 
r,'leaie of airborne asbestos. tremolile. 
“nihophyllile. octinollle, or a 
rombir.alion of these miners!: In excess

'he exposure limit prescribed in 
paragraph (c) of this section.

ill) Any employer r/ho gire: 
‘■oni.i~.lr.alcd clothing to enolhsr person

separate storage fadlitica for protective 
clothing and street dothing. b 
accordance with section 1510.141(e).

(Ill] Whenever food cr beveragee are 
consumed at the workaito and 
employees are exposed to airborne 
concentrations of asbestos, tremolile, 
anthophyilite. actinolite, or a 
combination of these minerals In excoai 
of the permissible exposure limit, the 
employer shall provide lunch areas In 
which tho airborne concentretiona of 
aabectcs, trcmciitc, antbophylllto, 
actinolilc. cr a combination of theao 
mineral: are below tho action levcL 

(2) F.epuiromc-r.is for remcrcl 
demolition, and renoration operations—
(i) Dccontaminciion area. Except for 
small scalo, abort duration operations, 
a: dc:cribod b paragraph (o](0) of this 
cectiom Lha employer shall establish o 
decontamination area that Is adjacent 
and connected to the regulated area for 
the deccr.tamlnuticn of employees 
conla.m.inntod with asbestos, tremolile.

(1) Eater the deccataminatica area 
through tho dean room; -:\1

(2) Remove and deposit street dothing
within a locker provided fee their use; 
and i

(3) Put oh protective dothing and
respiratory protection before leaving the 
dean room.' _. ..

(B) Before entering the endesure. the 
employer shall emnre that employees 
pass through the equipment room.

(vl) Decontamination croc exit 
procedure?. (A) Before leaving the 
regulated area, tho employer ahall 
ensure that employees remove ah gross 
contamination and debris from their 
protective dothing. 1

(B) The employer shall 'ensure list 
employees remove their pro (active 
dothing b lha equipmant reem and 
deposit tho dothing in lacolad ?■. 
Impcrm.cablo bags cr cnhbbaru.'. y

(C) Tba employar shall annero that 
employees do not remmro tl'.olr 
reaplrstcn In tho equipment room.

LAM 014023
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(D) The employer shall ensure that 
employoas shower prior to entering the 
clean room.

(E) Tho omployor ohall ensure (hat, 
after showering. employees enlor iho 
clean room before changing Into street 
dothca.

(k) Communication of hazards to 
employees—(1) Signs. (I) Warning signs 
that demarcala tho regulated area ohall ; 
ba provided ar.d displayed o( eoch : 
location where airborne concentrations 
ofacbsslos, IrenoLKc, anlhophyllite, 
oc’Jr.olllc, or n combination of these 
minerals may be In excess of tho 
exposure limit prescribed In paragraph 
fcj of this section. Signs shall ba posted 
at such n distanca from ouch n location 
that an employee may read the signs 
and take necessary protective steps 
before entering the area marked by the 
signs.

(ii) The warning signs required by 
paragraph (k)(l)(I) of this section shall 
bear the following Information:

DANCER
ASBESTOS
CANCER AND LUNG DISEASE 
HAZARD
AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE 
CLOTHING ARE REQUIRED IN THIS

• AREA . .•' : •
(iii) Where minerals in the regulated

• urea are only tramolilo. anLhop.hyliito cr.
t r.ctir.olite. the employer may raplaca the;'
11crma:ba;tctvith Uio apprcpria(o.:'..-x'
• rr. f n r I p * • i . .. ct*,. . * •v -

(2) Ub'cb ohafl be affixed' '
lie all products containing asbestes,;’ ' 
ItremoL'tc, anlhcphylilts, or octinolite •- -r 
and to all contcir.crs containing such 
products. Including waste container:. 
ftVhcre fccsible. L-.stallcd asbestos. 
Iremolite. anlhophyllite. or actir.oltte 
products snail contain a visible labeL
■ (ii) Labels shall be printed Ln large. 
l>old letters on a contracting 
lackground.

(iii) Labels shall be used Ln 
•ccordar.cc with the requirements cf 23 
|FR 1910.1230(0 of OSHA’c Hazard 
lommunication standard, and shall 
ontcln Lhe folowing information:
JANCER
b.NTAINS ASBESTOS FLEERS

■ VOID CREATING DUST 
IkNCER AND LUNC DISEASE
Iyzard

(v) Labels shall contain a warning 
statement against breathing airborne 

■ asbestos, treraolite, anlhopnyllllo, or 
actlnollto fibers. -■
■: (vi) Tho provisions for labels required 
by paragraphs (k)(2)(l}-{k)(2)(lv) do not 
apply whore: : ■ ■ ,.r..

. • (A) asbeatoil trcmolita^cnthophylllte, 
,-r or nctinqUlo.flhsriihaybTbcen'modified 
• ; by a bonding agent coating.'binder, of 

other material, provided that the . 
manufacturer csa-dcnionstrale that 

'during any reasonably foreseeable use, 
handling.'otorage,'diapoaai, processing, 
or transportation, no ulrborno 
concentrations cf aabosloa, tremolite, 
anthophylllta,' actinolito, or a 
combination of these mineral fibers In 
excess of the action level will be 
released, or

(B) esbestoa, tremolite, anthophyllite..- 
nctinolita, or a combination of these 
minerals Ls present in a product In. 
concentrations less than 0.1 percent by 
welghL .

(3) Ezr.pioyee Information end -j'
training. (i) Tho employer shall Institute 
a training program for all employees 
exposed to airborne concentrations of 
asbestes, tremolite, anlhophyllite, . ' 
actinobie, or a combination of these 
minerals In excess of the action level 
and shall ensure their participation in 
tho program.;:.I v:'V'; -V-y•
; (Ii) Training shall be provided prior to 

cr at the time of Initial assignment.'A 
nnlnas the employca'hasrecrircd 

; equivalent trainingtrithln. tho ptey tcua 
' 12 mpnths,"and ct lossta:

resp'tralora as required by 23 CFR 
1310.134; A-. .
; (F) The appropriate work practices for 

perf mining the asbestos, tremolite, 
enthophyllile, or flctinolito Job; and
7 (C) Medical surveillance program
roqulrctcqntslvAA iE-iYVi i;..',' '

(4) Access to training maloncls, (I)
The employer shall make readily 
cvnDabla to all affected amployecs 
without coatisll written materials 
relating to the employee training 

:• program. Including a copy of.this • 
regulation. "V- ' / •'

‘(Ii) Tao-employer shall provide to the 
•Assistant Secretory and the Director, 
upon request,-.all information and 

... draining materials relatlng.tothe .
,. -.employ ee.lnforinaticn and.tralning ... . 

program.- . ••-vZv..
> (1) Hccsekceplns-r{l) Vacuuming.
Where vacuuming methods are selected,

r‘HEPA Qtared Scheming "oqi^ir^hnl
. must be uiecL'Tho oqulpmcnt be 
used and emptied In a manner that 

■minimizes the reentry of asbestos, • 
tremolite, ohthophyllite,.cr actinolile.
Into the •'•/■/
■" (2) Wcsia'dlspoisaL&abMtoh waste, 
tcrep,debr^'.bag^'catiic'irirC''.'’-V'V-:'- 

. equipncnL'andccntihdhdtrki'clcthing-■ .. 
consigned for'yhJpcsalnEalliba' collected.' 

vand <£spcs^ oiin«iaIc^Iab'c2ed,vA:,o. *. ;
A Imperineabla l»g35c£oUa»j$cjie<J,VjEi^'- •’*.

HvJ V/hcrs minerals {o b^: labeled arc 
■ '/ tremolite, onthophylllle ar.d 
linoUlc. Lhe emplcycr may replsco tho 
fa "asbestos" with tho apf repriute 
riaral name.

;t annually:
.'idicrcaflcr.’ ~* *
E/h (ill) Tho training;'program-ahafl be 

. ' conducted la b manner,that the - 
-employee la able'to understand. The 

■ employer shall ensure that oach such 
employee b informed of the following: 

(A) Methods of recognising asbestos, 
tremolite. anthophvUite, and actiuolite: 

(13) The health a/fects associated with 
asb-cstos, tremolite, anlhophyllite, or 
actinolile exposure;

(C) The relationship between smoking 
end asbestos, Iremolite, anthophyiiJtc. 
and acltnolite In predating lung cancer:

(D) The nature of operations that 
could result In exposure to asbestos. 
Iremolite, enthophylilte. and aclinollte, 
the Importance of nccea3aiy protective 
controls to mlnimt-j exposure Including, 
as applicable, engineering controls, 
work practices, respbatore, 
housekeeping prccadures, hygiene 
facilities, protectlTa cioLhing. 
decontamination proccdurea, emergency 
procedurea, and wasta diapocal 
proccdurea, and any nacasaary 
Lastruction in tlio us-o cf thoso conLrola 
end prccadures;

(E) The purpoaa. proper use, fitting 
Instructions, and [Lmitalions of

.7r.'

.... . ...
■ /empl oyer. «hapjnj5i^tt^p53l£lgN^l ■■ if". 

lurvclliahtiproffroin^cc^-iiaplcyeea' - ;- 
engigedia’woHctS'ycr-ring3(r!r=la''cf '.-v: -E ' 
csbeitoa, tumoliia,;ahthopHyllite. '. . ’ 
actinolile or a combination of these. \-
minerals, at or above thecctloa lend fer 
30 or more days per year, or who are "-r 
required by Ihb section to wear [•; •
negative pressure respLretore. ••

(II) Examination by a physician. (A)
The employer shall ensure that all 
medical examinations end procedurea 
are performed by or under tho yj.,
supervision of a licensed physician, and - -E . 
are provided at no cost to tho employee .’^7, 
and at a rcesonablo Ume and place. . -jPE 

(BJ Persona other than such Licensed 
physicians who administer tho .
pulmonary function testing required b7 
Lhls section shall completa a training ' fhei' 
course In spLromotry eponscred by an-gNc'N 
appropriate academic or professional; -vy 1' 
Institution. . . dT'"?

(2) Medical examinations and ■ '.iT f 
consultations—(l) Frequency. Too -■ T > 
employer shall mako avuilacla caclcil-r.q j 
examinatioru ar.d consulLsticns to ci£.vr.;x^ 
employee covered under paragraph '■iTii' t

T7V:t
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(ni)(lJ(i) of thii section un Itn 
xchedulrs:

(A) Prior lo aisignmnnl of the 
employee lo in xreit when: nrgatiir- 
pressure rcspinlors ore worn:

(D).Whcn (he employee is unsigned Its 
un arcu where exposure lo uslsestos. 
tremolile. anlhophvlllle. aclinolite. or « 
combination of these minerals may be ftl 
or above (he action level for 20 or more 
day: per jrsar. a medical examination 
mu:l be given wiihln 10 working day* 
following the thirtieth day of exposure: 
.(C) And cl leas! annually thereafter.
(D) If the examining physician 

determines that any of the examinations 
should be provided more frequently than 
specified, the employer shall provide 
such examinations lo alTecled 
employees at the frequencies specified 
by the physician.

(E) Exception: No medical 
examination is required of any 
employee if adequate records show that 
the employee has been examined In 
cccordanc; with this paragraph within 
the past 1-year period.

(ii) Content. Medical examinations 
made available pursuant to paragraphs 
(m|(2)(i)(A}-{m]{2;[i](C) of this section 
shall include: . .

(A) A medical and work history with 
special emphasis directed lo the 

■ pulmonary, cardiovascular, and 
^^gastrointestinal systems.

(II) On Initial examination, the 
—jstandardized questionnaire contained in 
^■Appendix D, Part 1. and. on annual 

" ’examination, the abbreviated.
standardised questionnaire contained In. 

^■Appendix D. Part 2. —.
■Q (C) A physical examination directed 
"‘to the pulmonary and gastrointestinal 

ayslcms. including a chest 
■Bocnlgenegram to be administered nl the 
BJ|iscre(:cn cf the phyiiciam and

pulmonary functio'r. tests of forced vital 
capacity (r"VC) and forced exp: ratory 

^■olume at one second (FEV,). 
BRlcrpretation and classification of chest 

'roentgenograms shall be conducted in 
accordance with Appendix E.

H(Dj Any other examinations or texts 
^flemed necessary by the rxumining 
physician.

Information provided to the 
Hh'x/c/on. i ne employer shall provide 
t: following Information tn the 
examining physician:
■j) A copy of this standard and 
■jjpcndice: D. E. and I; 

lii| A description of the uffec.tcd 
loycc's duties as they relate to the 

^•loyce': exposure:
■fl'l The employee's representative 
■xp'osurc level or anticipated exposure 
eve!:

(iv| A description of any personal 
protective ant) respiratory equipment 
used or to be used: and

[vj Information from previoun medical 
examinations of the affected employee 
that Is not otherwise uvallable to the 
examining physician.

(4) Physician's written opinion. [\) The 
employer shall-obtain o written'opinion 
from the examining physician.-This ' 
written opinion shall contain the results 
of the medical examination and shall 
Include:

(A| The physician's opinion as lo 
whether the employee has any delected 
medical conditions that would place the 
employee at an Increased risk of 
material health Impairment from 
exposure to asbestos, tremolile. 
nnthophyllllo. or adlnoltle;

(DJ A description of the oppe radon
the

the
o p c ra 119 nil tn a t c Ha! a? p roce is I ngi o r 
employee ex^sures "covered by the
.cxcmpliori^Aiy^v^v.;^;.^
.-.(illj Th'e-employcrijffiap'main (alii this 

.recoroJoi^lho^wailcH'ptihe'eraployer'o
re li a n ceupo q' b u ch'o b J ec <] v c' d a t a. h; •

. (2) Exposurd iheoitira/rienff'^l) The ' 
employer shall keep ari' accurelc'rccord 
of all measurements iakerijo monitor • 
employee exposure to asbestos.•’i..-".’- 
tremolile, arilhophyllUe/of aminollte as 
prescribed Inparagraph (Q of this '• ... 
•ection.*”'---Tt.y>...Vl"-' . •' ' .
Note: Tne’ omplojeMBay.'&fiKse v'“ T ‘ 
the services of competent organisations 
such as industry' trade associations and

(D) Any recommended limitations on ......employee associations'lo tnalntala the
the employee or on the use of personal 
protective equipment such as 
respirators; and

(C) A statement that the employee has. 
been Informed by the physician of the J 
results of the medical examination and 
of any medical conditions thst may 
result from asbestos, tremolile, 
unthophyllite. or actinolile exposure.
• (ii) The employer shall Instruct the 
physician not to reveal In the written 
opinion given to the employer specific 

, findings cr diagnoses unrelated to 
occupational exposure to asbestos.
Iremolitc. anthophyliitc.lbracrinolit

(ill) The cmployer.ahall provide a .... ............... .............. .
copy of thc physician’a written opinion.

records required by this ccctien-'
(II) This record shall Include al least 

the following Information:
.(A) The dale of eeaaurepent: ...
(D) The operation involving exposure 

to asbestos, tremolile. anthophyllite. or 
aclinolite that Is being monitored: •.

(C) Sampling and analytical methods 
used und evidence of their'accuracy:

(DJ Number.duration] and results of 
samples taken; ' ••

(E) Type of protccilya'dcvices worn. If
any; and.':\V.Vilih??yii * ' ‘‘ "

jj'(e-'r. •• k.’(F) Namm'iiocJal securitydumber.' and
a " : -'/exposure Of the scploycea’vrhose^ 'V.'y

. *n»on.
r to.the affected dmploycc'iyhhln 20 days
• from Its receipt.'.'y- j

• V t n 1 n11 !vm rlrt/r

• » . r- ^r,'. t’-'Jls V •, . •’ ,•
,;:'•!' (i 11) The employe.'shalTinaktain ihIs • •; 
.''recoid .

':2*ijr«Y£>/ 'ii'/' ‘ii 'j1" accordan'cawtl^.

.' for exempted operations: (I). Where the 
employer has relied on objective data 
that demonstrate that products made 
from or containing asbestos, tremolile. 
anthophyllite. or actinolKc are r.ot 
capable of releasing fibers of asbestos, 
tremolile. anthophyllite. or aclinolite or 
n combination of these minerals, in 
concentrations at or above the action 
level under the expected conditions of 
processing, use. or handling to exempt 
such operations from the initial 
monitoring requirements under 
paragraph (f)(2) of this section, the 
employer shall establish and maintain 
an accurate record of objective data 
reasonably relied upon in nupport of the 
exemption.

(iiI The record shall Include al least 
(he following Information:

fA| The product qualifying for 
exemption:

(0) The source of the objective datu:
(Cl The testing protocol result; of 

testing, and/or analysis of (he material 
for the release of asbestos, tremollte. 
anthnphyllite. or aclinolite:

(3) Medfca!'£urrell!cnc£}i 
employer’shalt csiabUj'HfandJmaint’alnV.'' : T 
an accurate record fcrdactyknnpidyce • ' 
subject to medical aur/efllahco.by ' 
paragraph (m) of this eectldiC b'- ■' 
accordance with 29 CrR 1S1CL2C. V '

(ii) The record shall Include at least 
the following Information;

(A) The name and social cccurity 
number of the employee:

(D) A copy of the employee's medical 
examination results, including the 
medical history, questionnaire 
responses, results of eny tests, and 
physician’s recommendations.

(C) Physician’s written opinions;
(D| Any employee medical complaints 

related to exposure to asbestos. ■ 
tremolile. anthophyllite. or actlr.olile; 
and

(E) A copy of the Information 
provided to the physician as required by 
pnrugraph (m) of Ihls section' ,

(ili) The employer shall ensure that 
this record Is maintained for the 

'duration of employment plus thirty (20) 
years. In accordance with 20 CF?. 
iPio.oil.

DPMC-15290

LAM 014025



I,7G 2
Fo(jcrai Rogi.iLcr / Vol. 51. No. HO / Friday. June 20. 1S06 / Rulea and peculations

(-1J Twitting mcords. Tho employer

«
dl mntnlu In aff employee training 
»nU fur one t year beyond the Janf 

.»r of employment by that employer. 
(5J A variability. ff? employer,

t
in written request shall moke nil 
urric required to be maintained by 
us r-ection available to the Aurifitonl 

“nrctory and the Director fer

1
 miration end copying.
ij The employer, upon request, ahull 

like any exposure recordc required by 
gigraphi (Q and (n) of iMa section 
■liable for examination end copying 
effected employees, former 
iployecs. designated representxfivna. 
Mtlie Assist tint Secretary. In
ftrduncc with 23 CFR lfn0.2C(a}—(c|

iii) The employer, upon request, ahull

«
tf employee medical records 
{red by paragraphs fm) omd (n) cf 
s section available for examination 

j copying to the aubj-ed employee.
■ nc having the specific vrriUon 
^nnl oT the .subject employee, end Iks 
wslunt Secretary. In accordance with
:fr 1010.20.

I
 Transfer of records. (t'J Tlie 
yer shall comply with the 
rirtmtenl: concerning transfer of 
la set forth in 23 GTl 1910210 fh}.

■ Whenever the employer censes to 
rsincss arid there Is do successor 
lover to receive end retain the 

for the prescribed period, the 
■yer shall notify the Director at 

..'0 Jays prior to disposal and. upon 
nst transmit them to the Director.

t
hitrj—[1J Effective dote. This 
i shall become efXcctK'c /Insert 
.a) duya from publication in the 

rai Register]. The rcquircmcoLs of

I
terioc standard Issued In Jane 
7 FK 11312), ax amended, und 
.s/i.rd in 23 CFR 1910.1001 (m5J 

in in effect until compliance Is

t
 d with the parallel provision* of 
ndurd.

Start-up deles. (i]The 
■ements cf paragraph* (cj through

t
is section. Including the * 
ring control a a pee lied in 
-uph (g)(1) of Lhla tection. shall be 

h:d with by (Insert date 2J0 daw 
■blioillon La the Fod-eral 
*1-
\ppcndh'^3L (i) Appendices A. C

I
F (n this section are Incorporated 
if this section and the contcr-'s 
appendices are mandatory. 
->rndrtei D. F. C. H, and [ lo this

(
re Informational and are net 
lo create any additional 
-ns not otherwise impo-xod cr to 

f>‘Tjm any exlatlng obligation*

Appendix A to 5 1020-50—OSHA nefcrcQca 
Mot bod—Mandatory 

This mandatory appendix opeefficra th* 
procedure for analysing air samples for 
rvelxrclofls Iremolllc. anthophyflfta, end 
acllnolllc and specifics quality control 
procedures (hat must be fmplenvoolcd by 
Ubceatories performing 4he analysts. The 
sampling end analytical method* described 
below represent tho elements of the available 
monitoring ovothodo (ouch cs tho NIOSH74C0 
method) which OSHA considers lo ba 
essential Vo achieve adequate employee 
exposure monitoring while allowing 
employers to uaa methods that era already 
established within tboir ergeruxationa. Ail 
employers wbo ere required lo conduct air 
monitoring under paragraph (!) of the 
standard jire required to utilise analytical 
laboratories that use this procedure, cr an 
equivalent method, for collecting and 
onalyxlng oairrpUTi.

ScmpJing and Ajsa/yteocJ Procedure
1. Ibo sampling medium fer air samples 

ahaU bo mixed cellulose ester filler 
»-emhrarvea. These chat! bo designated by tho 
monuDxrturer as acflabha Ccr^abcatca. 
trcmollte. wjlhophyllka. end sdinolit* 
counting. See below for refection of blank*.

2. The preferred collection device *ha!i be
the ZS-n«m diameter cassette with .an open* 
faced SO-mm extension cowl. Tlxa 37-rur. 
Cassette enay be used If necessary but only If 
written justification for the Deed Co use the 

'37-tnci filter cscaeftc accompanies the tar:pic 
results la the employee*# exposureanonitorinj 
record..* ; * ■•/« *•* .

X An atr flow rata between fl>3 liter/min 
and 2-5 liters/min shall ba selected fer the •
15/mm caaacrio. If lha 37-mm cassette lx 
used. anntrflowrato between.1 iitcr/mln 
and U Irtera/min shaU be aeJeCted.”

<_ \Vhere possible, a ouiCdent air.volume 
fer each air oample chaU ba ccllcciod to yield 
botwocn ICQ and l_7CO fibers per cqunre 
mlllimcier on the membrane Gllcr. If a filler 
darkens In appearance cr If Jooxr dust U >oen 
on the filter, a teoond mmple thaU bo 
started.

5. Ship the tamplcx In a rigid coalilr«vr 
with sufficient packing material lo prevent 
dislodging the collected Ebon. Packing 
materiel that h«* a high olectrortatlc char^r 
on li# xurfaco {eg- exparxSod polystyrene) 
cannot be ued because euch material can 
cause loss of fibers to the rides of the 
c-n* telle.

tL Calibrate e^ch personal sampling pump 
before and aftnr use with • representative 
filter eaxsette installed between (hr pump 
and the Callbrutioo devices.

7. Personal samples ohall be taken in the 
“breathing zone* of the employee (he- 
attarjied to or near (he collar cr lapol nonr 
the workcr*o face').

fl. Fiber counts ahull bo made by pociliv* 
phase contrast uiinj a mlcrorccpe with on & 
lo 10 X oytrpicoc and a <0 lo ^5 X objective 
for h lotuJ magnlflnutlon of approximately <01 
X and a numerical aperture cf C.C5 to 0.75.
The r.iicrocopc shall alec be fitted wUh a 
prweo or Idee filler.

“S. The mlcro-.copc shall he Htted writh k
W«h<m*p,cei<rrn cyrpier^ •rn'tlcalc oillhfut.-d

-■-cxk.'vT ■

for a Hold diameter cf 100 micrometers (-f /
•• 1 micrometers).

10. The phase-ohifl dclacUcn limit of ffvs 
mkrcscop3 shall bo alxnjt 3 dejp^oo 
cnee cured wring the USE phaw shift l«tt elide 
ae outlined balovr.

a. Pl-aco the test olldo on the miercaccpe 
tinge «nd center it tinder tho phaco objective.

b. Driiqj th* blocks of grooved llnca Into
* focus, f-'y.‘XK'fVi #*

* Ncto-—Tbo'ritdo consists of ccvoa tds cf
• grooved Urea (ci. 20 grooves to each block)
. In descending order cf viribillty from ecu \ Vo
7, oeven being the locct vlsfblcu [Tho 
require men la fer eabestoft. IrcmolUc. 
anthophylllLe. and actiooUlQ counting are that 
the microscope optica murireoolva lha 
proom'ed lines b cot « completely, oltbccgh 
thcy.iuay appear sommrhct faint, ar.d that .. 
the grooved lines In tela 6 end 7 west be 
Invisible. Sets 4 and Smoot be at local 
partially visible but may very slightly ta 
visibility between mlcroscopei-iA mlcrcccopo 
that fallo tcmeelthcoe^&qulrcmcob bio ... 
either too low cr too Ugh a resolution to be 
used for asborics, trao2cIlL3, oslhopbyHlts. 
and aciinollla counting. • •• •

.. c. If the Imcjs deiaricmfcydcca md< 
ad]dst the mlcrocccpn cptlci-tf th3pro*rie 

•perotets. cosull the ofcrocccpe mamefectnTr.
11. Each act cf samples. Ukn vriJJ Inriede 

10 percent blanks era calrdmum cf 2 
The blank results shall be averaged and ■ 
subtracted from the analytical occulta befrre 
reperting. Any camp! co rcprcochlcd by n 
blank having a fiber count in excess cf 7* 
fibera/l00 fields shall be rejected, n 
.* 12- Tho samples chatl bo mccctod by .tha

* acitonc/lriacdln mell^d erb method rrith .* •
• an equivalent tedex ofrcfroCtSca’amH-timber
darity. yi4':.
*13. Cbserva the Ichomng cc‘anting ndsa.V.*r,*jf.; *. 

aL Count only Cbcri'cqicifAo t^engar^kha 
5 mi creme (era. W a as unTiHu len^ c£ciarrb3 • '•
fibers along thi ~f .* *- 

b. Count aU'p%irtidcs.asnnbestoa.-’trhnio^tc.V-r 
arHhophyllJlc. eed adl&otlte*lhalbxtraS' 'ri ' • ** 
lcngth-to-wid(h rabo focpcct ratioJ'cfQiar. 
greater. * •..***.. (

c Fibers lying catlrriy within the boundary J 
of lha Walton-Beckett graUcuie field chafl 
roccivea count of 1. Fibers crossing ihn 
boundary onca, having one end within ths 
drdr, ihall receive LSc coont of cca halTf>^.
Do not count any fiber ibot creases (ho 
graticule boundary core fhan coca. Reject 
and do not count ssy other fibers even 
though they may be risible outride (h* 
graticule area.

d Count bundles of Gberc as one fiber 
union Individual fibers can be Identified by . ^1* 
obocning both end* of on Individual Db*r. J7 

o. Count enough graticule* ficldslo yield220.^ 
fillers. Count a minimum of 20 firidc clop . \3. 
couollng cl ICO fields rcgcrdloaa cf fiber .. - 
count.

H. Dllnd recounts shall be ocnductcd-2t^4-**«i 
rule of 10 percent. '

I

Qi/af/fy CjjjiLhjJ Prozxrdunss . . •_
t: Intralaboratcry pregraxa. t' V 

«nd/or «ach company with mcro than' >' 
ml<roscx>pbt countirg rikics eF-ill crihcU^-Tr^'; y 
fltiiiistically designed quality * <
pn>yr«m jnv-olving blind recoenta er.3 *2 . \ >

f - V 1
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r.omp*ri-o<1- between mlcrosoopf #U to 
ntooiloc the variability of counting by oech 
nncro*c©piat and between cnkroc-copUla. In a 
company with cwa than one Laboratory. the 
pro-am #hall tndcd* all laboratories, and 
th«II also evaluate the Laboratory-tc- 
l„(Ksr«tory voidability.

2. Interiaboralcry preensea. Each Laboratory 
^nalvilng a abates, frcmoUta. anthophyllfla, 
and octinollta frar=pl« fet ccmplLsneo 
cfclcnnlnaMoa bKcU implement an 
inicH*Walery Qualify nscurance program 

a* * minimum bcludca parUeLpoLion of 
J|t |ra»l two other Independent labomlcrie*. 
K--tch laboratory rival! participate In round 
mliin testing at ba:1 coco err cry C months 
\rilh al least all the other laboratories In Its 
inlcrlaboratory quality assurance group. Each 
laboratory shall tubed! clid-ea typical of Its 
own workload for uaa la this program. Th*

I
 round robin shall be destined and results 
;inx!>*ied using Appropriate statistical 
ini-:hodo!osy.

All Individuals performing asbestos, 
iremolite. anthophyllite. and octlr.clits 
Lnalysii must have taken the NIOSH course 
ifnr sampling end evaluating clrbomo 
jilxstos. tremollte. onthophyllilo, and 
nctir.olite dust or oa equivalent course.

1
4. When tho o»« of different microscopes 
ootribules to diiTefcncec between counters 
nd laboratories. the effect of the different 
microscope shall be evaluated and the 

microscope ahull be replaced, a* nocc»*ary.

I
S. Current resulu of these quality 
■ vurance programs alkali be period In each 
.•bnrdlory to keep the mlcrcscopiri#

Morn

I
ppcadix 5 to 5 lC2iL55—Octall-cd PrcoMurs 
* Asbestos Trcmcuta, AaCbophytlHa, and 
v.ctIr.ollla Sampling and Anaiyd>—Noo- 
tandatory ‘ . ..
This oppendix contains a detaflcd ;,y ’. 
ocodurc [cr campling and analysis and •. • " 

:<hides these critical ricrr.cnta apscflcd In'*' 
ppmdlx A. Emploj-cra are not required to 
e (hi# prcecdura. but they are required to 
je Appendix A- The pcrpocer of Appendix D 
<o provide a detailed stap-by-ctcp campling 
•d analysis procedure that conforms to the 
i-'^cnti tpccificd Lo Appendix A. Since this 
pecdurr may also «t_andardixe the arudycb 
jd reduce variability, OSHA onccuragea 
’ploycrx to uao this eppendix.
(»esios. Treoolftc. Anthophyllite. er.d 
pinolile Sampling and Analysis Method
technique: Mlcroocopj\ Phase Cor.lraaL 
^nalyte: Fiber# (Manual count).
»*rnple Preparation: Acetone/triooctin 
'.hod.
,-a libra lioru Phaae-shift detection limit 
'ul 3 degrees.
"n2c: 100 to 1200 fibers/mm1 filler area. 
j*lim*lcd Limit of Deieclloo: 7 G b-m / ram1
r area.
jmpler: Filter (0-3—1 .2 am mix ad callulos-o 
r fnembrine. 25-mra diameter}.
ow R a 0 5 | jm(a (0 t_5 iyiTtirr (25-mm

1 JO l/cnln lo 2-5 I/mln (37-mra
ettej.
'rnple Volume: Adjust to obtain ICO to 

'bem/mm*.
Pment Routine, 

f^plc Stability; IndeunJle.

Standard Analytical Error. C-ti.
Applicability: Tha trcrltlnj range b 0^2 f/ 

cc (1C20-L olr aampb) la 1JU f/cc (-'/X>-L elr 
Bumplfl). Tho methed gives oa Index of 
clrboma ecboetcc, trccsolllc. anthopbylllta. 
and octlnofJla flbcn but nsay ba tsod for 
other malarialo ccch os flbrouo glass by 
inserting oullable parcmolcrs Into ibe 
counting rules. The trwlhcd dees not 
differentiate bet\e*oea iaobeflloe, Ircnclltc. 
onlhophyllJta. and odinollto'ar.d other fiberu. 
Asbcfltoa. tremolite. anthophylUle, end 
octlnoKla fib are leas than ca. 0.2S un 
diameter MU noi be delected by this method.

Iotcrfcrcocaa: Any other airborne fiber may 
Interfere since all parlidca meeting the 
counting criteria an counted. Chal.vliko 
particles may oppeer fibrous. High levels of 
nonfibroua dustportlcfca may obscura fibers 
In die field of view and raise tha detection. 
UmlL

'•nk i 1C* - of aaniplci (minin

Reagents
1. Ace lone.
2. Triaeelin (glycerd triecatate}. reugent 

grade.
Sfxdal Procaulicna
. Acetone b on oxtrrmsly (lammabie Uqukl 
and precautions crest ba tcJccn cpt to Ignite it. 
Healing of acetcns must be dctva hi a 
ventilated laboratory fumo hood eiln* a 
finmeleas. ipark-freo best oouixe.
Equipment

1. Collection device: 2S-cim exss-rtta with 
50-tnm extension coM with cellulose ester . 
filter. 0.3 to 1JL mm pere size and backup pad.
. Note.—Analyze representative fillers for 

' fiber background before ues and discard tiuc 
filler lot if more than 5 fibcrs/lCO Eelda are 
found. , . .
.• Z. Fertcnal sampling pump, greater then cr 
equal to CL5 L/mlru vrilh flexible cccnectlng 
tubing. -•'

.r. iX MJcrcccopol pbaas contrast Vith green 
• cr-blut filter. O to 10lf gyrpiece, ax^d <0 to 45X 

phase ob/edive (total magnification ca <OOXh 
ourtvcricai apcrturc*-Q^S lo 0-75.
' <. SLdca. gUao. dngle-frostcd. pre*c!eancd. 
25X75 mm.

S. Cover illpa. Z5 X25 cun, no. unlcao 
othervriae specified by microscope 
manufacturer.

G. Knife. ® I turgicat steeL curved blade.
7. Twcercn.
G. Flaak.' Cuth-type, Insulated neck. 250 Ip 

500 mL (with ilnglc-holed rubber stopper and 
•Ibow-Jolnted glass tubing. 10 to 12 cm long).

9. Hotplate, spark-free, stirring type: 
healing mantle; or Infrared Ump and 
magnetic slirrer.

10. Syringe, hypodermic, with 22-gauge 
needle.

U. Cratlcuia, V/altoa-EeckflU type wiLh ICO 
ura diameter circular field it the ape-dmen 
plane (arta -0E07a5 aa" fTyptf C-22).

Noto^—The jraticulo is custom-made for 
each microscope.

12. II5E/NPL phasa ccr.lrast tcot slide.
Mark IL

13. Tcleecope. ocular pheso-ring centering.
11. Slcg« micromotor (C271 mm divlslcr.s}. 

S-implInj
l. C-allbruU «Mich pcrecnal campUr.g pump 

with a roprotcntallve c-amp’.er in line.

X. Faolcn the cam pier to tho worker’* Upd 
«s ciosa as pcjciblo to the worker*# mouth. 
Remove the tep covar from the end of the 
cov/i extearica (upon face) and orient face 
down. vVrop tho Joint bettvocn the extender 
lend the mcnJlorie body with chrir.k Upe lo 
prevent dir leaks. 7. * . .

3. Eubmli at ledcTtwo blanks (or JC*; of tha 
total oataple^ whichover UgrcaterJ for each 
oat cf.coiripltti'Remqvo tha caps' from thc 
fidd Wonk cocebitea ond otorc the'eapa end 
cacsellea b a dedn;croa (bag or box) during 
the oompilng period.' Reploco tho caps In thn 
catacMw when ootnpUr.g Is complied.

Sornple ct 02J L/cain cr greater. Do not 
exceed 1 mg total dust loading on the filter. 
Adjust sampling flow rate, Q (L/tr.ir.J. and 
tlmo to produce a fiber density. E (fibers/ 
mm*), of ICO to 12C0 fibera/m® [2J15X10* lo 

—5X10* fibers panZS-rags Cller Mthcffedive 
collecilcn area (A« — 335 na1)] for optimum 
counting precision (see step 21 below]. 
Calculate the minimum sampling time, 
tyi—(min) at the action level (cr.t-haU of 
the current standard), L (T/ce) of the fibrous 
■ ercsol bring sampled:

Uu -
•CAcXq-

(Q)n-no*

5. Remove cSo'field monitor at the end cf 
sampling, replace tho plastic top cover and 
small end caps, and store tha monitor. .
* G. Sliip tha samples Lx a Hgid coaLuncr 

•.with cuifldent peeking matmial to prevent 
•..jostling or da magi. NOTE: Do cot esc 
•'polystyrene foam hx tha chipping container 
. because of clectroaLatic ferena*which may .

'. causo_ Hher Icr’a'ireen the'ian^ler filter.: ■ •. 
■ 5>.mp[« Preparatf<»Vyr * 
’*•’ Notov—;Tha object la to'produce coir.plca 
with n mriocth (noev^grciny) backgrcund In a 
medium with a refractive Index equal to cc 
less than 1.4G. Tha method below collsps-ea 
the filter for easier focusing end produces 
permanent mounts which arc useful for 
quality control and In Leric bore lory 
com pari ton. Other mounting technique* 
meeting the above criteria may alto be used, 
eg. the nonperraanent field mounting 
techniqua used In P 5 CAM 22X 

7. Ensure Lhat tha glass alkies and cover 
slip* are free cf dust and fibers.

3. Place 40 to CO ml of acetone Into a CubS* 
type flatk. Stopper the flask with a ringle- 
hole rubber tlopper through which a glass 
tube extend# 5 to G an Into the flask. The 
portion of the gloss tuba that cxlls the lep cf 
the riopper (3 to 10 cm) L bent downward In 
on elbow (hot makes an anglo of 20 to 20 
degree* with the hcrizoalaL

0. Placo the fleck In a otbring hotpdale or 
wn;p In c heatlrg mantle. Heat the ocalcr* 
gradually to lu boiling temperature (ca. 53*C).

Caution.—The nealerva vaper meat b# 
generated in a vcnlllatod furca hood away 
from #11 open fiarr.eo end aparit sources. 
Allcrnalo heating mathodj can ba used, 
providing no epen flame cr :parks are 
precent.
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1 (L Muunl either (S« whole sample filler or 
h wed#* cut from the temple filler on o clnxn 

B (tUx* tlide.
V o. Cut wedje* of ca. 15 percent of the filter 

tire a with o curved-Wade ciecl aurjical knife 
welajj a reeking motion to prevent louring.

^B *b. Place tho filler or wcd^c. duct tilde up.
11 on the slide. Sialic electridly wfll usually 

Uoep lha filler on the aUda until It U cleared. 
^ C. Hold tbo tfkof riidc supporting tha filter 
H opproslnaloly 1' Co 2 cm from the jluct lube 
■ port where the ccricnc vapor Is escaping 

from I he heated fbak. Tho ace toms vapor 
stream thouid cauae e condensation spot on 

H (fv? glma elide ca. 2 to Z cat In diameter. Move 
M the ptaw elide penlly to the vapor stream. The 

filter should dear ki 2 lo 5 zee. If ihe filler 
curia. dislorta. cr b otherwise rendered 

^■unu«ble» the vapor stream Is probably not 
Biclron^ enough. Periodically wipe ihc outlet 

port with li&sue lo prevent liquid acelone 
dripping onto the filler.
I d. l/wnj Lhc hypodermic syringe with a 22* 
^jiuupe needle place 1 lo 2 drops cf Lhocalln 

On the filler. Conlly lorrer a clean 25-mm 
cquaro cover slip down cnlo the filler al a

Ili^hf an^to to reduce cSe ppselWUly cf
ornir^' bubWca. If loo many bubbles form or 

(he amount of triacelln In unsufTkJcnl. the 
cover slip may become deloched within a few 

lotirv
c. Clue the edge# of the cover slip lo the 

fjlats tilde ualnj a lacquer or nail polish.
Note.—If clearing Is *low, (he slide

I
eparallcn may be healed on a hotplate 
urfacc temperature IC“C) for 15 min (o 
hasten clearing. Counting may proceed 

immediately after dearing and mounting arc 
B-mplcted. ■/;.

l^librntica and Quality Control

11. Calibration of Lhc iValloo-DcckclI 
wli<xJc. The diameter, d, (mmj. of the 
■culxr cocotLng crca and (he dice diameter 
\z\ be specified when ordering the 
•aliculc.-;.. • •

I
i. Inaert'any available graticule into tlvc 
•piece end focua po that the graticule lines 
sharp ard dear. •*> 

b. Set the appropriate inlcrpupillary 
Mancc and. if applicable. reset the 
I^cuUr head adjustment &o that ihe 
ynification remain* cenclanf.
— Install the $0 to 45 X phase objeciive.
L Place a stage micrometer o<\the 
r*o coop* object stage end focui Ihe 
r-ov-ope on (he graduated ilnex.
. Measure the magnified grid length.

F
1. using (he stage tfilcromcter. 
femora the graUcuU from the 
■©scope and measure U* actual grid 
ih. L, (mmj. TMs can best be 
;mplithed by using a st*p* filted w»ih 
•ere.
Calculate the clrdc diamcler. d, (nimL 
»e W.lloo-Ccdcoll graiicvlc:

* -

F.a«niplc: If U - 1C3 um. L, - 2.S3 mm ond 
D- 100 um. then d**-2.71 mm.

h. Chock the field diameter. D^ecceptable 
range ICO mm±2 mra) with o stage 
mkromo-ter-upoo receipt of the graticule from 
lho {manufacturer. Determine field area (mm*).

12. Microbeopo cdjustmcnta. Follow the 
manufacturer's Instruction® and also (he 
fofloivinj: • '• • . •

a. Adjust (b? li^ht source for evea 
Illumination ocrcoj the field of vlc.v al the . 
ooodenaer W&.

Ncria.—JCohlor Illumination (a preferred, 
where available.

b. Focua on tha partidilalo material to be 
examined.

c. Make sura that the field Iris la In focus, 
centered cn the cample, and open only 
enough to fully Illuminate the field of view,

• d. Use the telescope ocular supplied by the 
manufacturer to ensure Oval the chase rings 
(eonulur diaphragm and phafio-shlfiiRg 
elements) arc concentric.

IX Check the phaae-ahlft detection limit cT 
the rrucroecopo periodically.

o. Remove the HSH/KPL phat-e-ccnlruat 
test slide from tLrx chipping container and 
center H under tha phaw cbjcctlve. ..

b. Bring the blodca of grooved lines Into 
focus.

Nctcv—The slide consists of seven sets of 
grooves (ca. 20 grooves lo each block) In 
descending order of visibility from sets 1 to 7. 
The requirements for counting ore that the 
microscope optics must resolve the grooved 
linc« In set 2 completely, although they may 
appear socewhat faint, and tl^at the grooved 
litvei in seU 0 to 7must fca ioviatble. Sets 4 ' 
and *5 must be at tcdclparilallr vlsfi>bj but.. 
may vary slightly In visibility bcrirc-ca ' " ' ' 
mlcroaccpea. A mlcrcoccpo which falls to >.r ‘

■ meet these requirements caseither too low or '■ 
tco lilgh a rcsolutlch ld’fce-usbd fer asbealex •.. 
trcVnolUc^an&ophylUlxardacUncJiic ' ':7 •' 
counting,. r.r.

c. If die Image qualify'deteriorates, jdcon 
the mkroacope optics and. If the problem 
persists, consult lhc mkroscopc 
manufacturer.

14. Quality control of fiber counts, 
a. Prepare and count field blanks along 

with the field samples. Report the counts on 
each blank. Calculate the mean of the field 
blank counts and subtract this value from 
each sample count before reporting the 
results.

/Vole l.—The Identity of the blank fillers 
should be unknown to the counter unlil *11 
counts have been oompleted.

N<Ho 2-—If a field blank yields fiber ccunta 
greater than 7 fibero/lCO fields, report 
poialbfe ccntamlnatloQ of the eamplex.

h. Perform blind rocounl* by tho sane 
counter on 10 percent of fillers counted 
(slides relabeled by a person other than the 
counter!.

!i t/fr* the following test to dctormlne 
whether a pair of counts on the cernt filter 
should be rajoc'-od boesuie cf possiblj bl^j 
Tlha clatlatk estimates the counting 
repeatability a( (|*.a confidonca laveL

Olacand th» sample If the difference between 
the (wo counis exceeds X7? (FJv where 
F*> ovtarage of .Ihe two fiber counts and 
S, *- relative standard deviation'which should 
be derived by'coch Laboratory bated on 
historical Ift-houso data. 2. V*..\

Nctari-4f onalr.pf counu la rejected ao e 
result cf this tecUrcOouat tha remaining 

. aamplos In the bet and (ecl thc new ccuala 
ogalfiartha firel'cc<jntx Dloccrd all rejected 
paired cdunfx;y::.i;.; V • *..•;:.

IX Enroll oacli now counter In a IraL-.Ing 
cource that compares perfcrnianca of " 
counlcre on a variety of taoplos ualng thlfl 
procedure. * . ■* .

Ncta^—To onauregood reprodudblUty, all 
laboratories engaged In asbestos, trccvclltc/ *

• •onthophyllits.* and actinoUta ccanling ere •* *
required lo parUcipale Us tha Proficiency 
Analytical Testing (PAT) Program and should 
routinely participate With,other aabcatca,,, 
tremolita,ahthophyllilc..ajsdailrvolilcliber 
counllng Ifboratcrica’ln’the exchange cf Geld
camples to comparo perfenaaned df.ccHistere, »

Mcacuremen! ' ‘ A* *•* •'* .
*■ • ^ •; rT. r
j- 37. Placo iwoUdoon liaocchinJci! itigs '
of Ihc calihraled microscope vrilh lhs center ’ ■■ 
of tiie filter under (ha objectv* lena. Fccuj 
the mlcro.copc on the pltoe of Ilia Hiter.

IS. Regularly check phase-ring alignment 
and Kohler lllureltiailon. . . ...

12. Tl>c following’are ihcoountlng rule=
«. Count only fibers longer than 5 um.

Meaaurc tlrc.Ier.gth'of currtd fibers along the
cur/e.•,.
V b. Coon! only fibers with a length-lo^vridth 

: ratio equal U>;cr gnialer thin ZA.

11 Ire I y vri tir'la jiJa gra 
; i. Count oa WilbMnny fifcixrtlhc^y'one ' 

end lying urtsha'.&b^aticslacici? ■̂
J. Do not count auiy nKir (hat'crcitoa'Lhe. 

graticule boundary tnorii thin once.'•.
*. Reject and do not count all other fibers.
d. Count bundles of fibers ca'cna fiber 

unless individual fibers can be Identified by 
observing both ends of d fiber.

e. Count 'enough graticuic fielda to yield 100 
fibers. Count a minimum of 3 fielda. Step at 
ICO fields regardless of fiber count--

20. Start counting from one end of the filter 
and progresr along e radial line to tha ether 
end. shlit cither up or down ca the filter, and 
continue In the reverse direction. Select fields 
randomly by looking away from tho ej-epiec* 
briefly while advancing the mechanical slsge. 
When an agglomerate covers ca.' W or more • 
of the field of view, reject the field and select . 
another. Do not report rejected fielda In the 
number of total fielda counted.

k
$
I"

t
fNotou—When counlinj Q Hrid, continuously 

cc«n a ron^ of focal plane* by moving LS* • 
fine focue knob lo dciect very fir.a fib-era ' *.
which have beccrr.a omb-eddod la tha filter. •'/•'A 
Tl^e cmall-<iLjniclcr flbora will bj \-cry faIr.t 
L * are on Important contribution to (bo Iclal /. ^

AT
v.-(
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Calculation*
21. Calculate oi\d report fibar density or»

(he filter, E (rtbcn/tr\m*V by <ii(be total 
fiber count. F; raLoua Lba mean fi-cld blank 
count. B. by the number of fields, ft,* and the 
field area. A* (OCC7a5mm* fer a properly 
calibrated Wcllon-Bcckett graticule):

F-B

(n KAJ
flfcers/mm*

Zl Calculate the concert ration. C (f/cc). of 
fiber* In lba air volume cj&inpled. V (L), using 
the effective collection area, of lha filter. A* 
(055 mm* fer a 25-mm filler):

(EH Ac)

V(iot

Note.—Periodically check and adjuot ihn 
vclue of A*. If rxrcrrrory.

Appendix C la $ 132G-S3—Qualitative and 
Quantitative Fit TeeXia* Frocodurv.a— 
Mandatory

Qt/oliictivt Fit Tc:l Protocols
i. Isoamyl Acetate Pro loco l

A Odor lhresl>oId rcrecnJng.
1. Three l-filer 'Um jars with mela! lids 

(«.£. Maton cr BaU j-ire) arc required.
2. Oder-free water (c.g. diatUJed ex- op ring 

^Burnter] at approximately 23 *C thall be used
*for t3vc roIutSona. •

2. The boamyl c cats to (1AAJ (also known

«
a bopcr.tyl acetate) stock colullcn La -■
repared by adding I cc cT pure LAA to COO cr 
f odcr. free we ter Ln a I-tiler jar and shaking 

fer 20 second a. Tills solution shall be 
^prepared new at I«jt weekly.
■ 4. The screening left ihall be conducted In 

room separate from the room used for 
actual fit testing. The’lwo room; shall be well 
ventilated bul shall not be connected to the 

ame redrculating ventilation eyitem.
. The odor test solution la prepared In a 
ond jar by plating 0.4 cc of the tlock 

•elution Into 500 cc of odor free water using a 
dropper or pipette. Shake for 2C 

^B*cond* and allow to iiind for Iwo to three 
^Jinulci io that the LAA concentration above 

the liquid may motii equilibrium. Thia 
solution may be uaed for only one day.

t
k A left blank le prepared In e third jar by 
ding 500 cc of odor free water. 
r. The odor teat nr>d last blank jars ehall be 
labelled 1 and 2 for Jar identification. If the

•
>cls are put on th« Udi they be
"iodically pooled, dried ofT and switched to 
inlain the Integrity cf th# lest.

A. The following (ntlrvciions shall be typed

S
card and placed on the toble In front of 
two test Jars fl.e. 1 and 2): "The purpose 
Ills test Is to determine if you can smell 
jjnnna oil at a low concentration. Tho two 

oodles in front of you cuni«in watrr. On* of

the** bottles also conUlna a small amount of 
banana oil. Be euro the covers ere on tight, 
then shake each bottle fer two seconds. 
Unscrew the Ud of each bottle, one at a time, 
and sniff at the mouth of the bottle. Indicate 
to the test conductor which bottle contains 
banana oil"

0. The mixtures used In the IAA odor 
detection tost ohall bo prepared In an nren 
coporate from where the test Is performed, In 
order to prevent oUecior7 fntljua in tho 
subject. ' ' ....

10. If the tost subject (a unable to correctly. 
Identify ihc jar containing the odcr teat 
solution, the IAA qualitative fit test may not 
be used.

11. If the teat subject correctly Identifies the 
jnr containing the odor test solution, the test 
cubject may proceed lo respirator selection 
and fit testing.

B. Respirator Selection.
1. The teot subject shall be allowed to pick 

the most comfortable respirator from a 
selection Including respirators of varioua 
sixes from different manufacturers. Tha 
selection shall include at least five alias of 
eUxtomeric half facepieces, from at least two 
manufacturers.

• Room for cy« protection.
• Room to talk.
• Poslllonlng mask on face and checks.
7. The following criteria shall be used to

help determine.lha adequacy of Ihe respirator
flu • - .

• ChJa properly pieced.
• Sirep loriricn.*
• Fit ccrcca nose bridge.

' • DfcUnca'frca’cooa to chin.
• Tendency to olfp. ’
• Self-observatfcn ta mirror.
B. The test cubJoct shall conduct Lhe- 

ooovcnllonat negative and poollive-pressure 
fit checks before conducting the negative- or 
poeltlvo-presauro test the subject shall be told 
to “aeat" the mask by rapfdly moving the 

• head from sldo-to-olde end up and down, 
while ukirtg'a few deep breaths,

0. The fcqt subject Is now reedy for fit
testing. * .•**.'• -:‘F; ’* .

10. After packing the fit test' the teat 
subject shaU.be qcssticccd again regarding 
.the comfcrtotthsrccplratcr. If lt«has become 
uncosafcrtaWc, another model of respirator 
ahaU ba tried.

11. Tba employee ahaD bo given the
i The cclodica prccssa ohall b2 cooducted • cppcrluni(y-to ecdcci o difereni Cacepicca

m N«Am r»i I A fwvw iVa ft I U M I fk<mtv>< * ..J l.. ___i - - > - J If »l_ — '________r rIn a room ceparoto from Ov# flMesl chambor 
to prevent odor fatigue. Prior to the seicerteo 
procctc. the teat subject shall b« shown how 
to put on a rcaplrotcr. how (( should be 
positioned on the face, how to set iirap 
tension and how to determine c 
"comfortable*- reap Ira tor. A mirror shall be 
available to assist the subject In evaluating 
the fit and positioning of the respirator. Tala 
Instruction may no! constitute tha subjeefa 
formal training on respire ter .use. as ft b only 
a review. . •. . : • 3 • •

3. The lest subject cbould understand that 
the employee la being cskod to ceted the 
respirator which provides tha moat 
fcomfcriaUc fiL Each resplrafcr repreoaats a • 
different tixa and ahapa ond.‘If fit properly 
ond used properly will provldo odequato. 
protection.

< The test eubfcct bolds each fccepleco up 
to the face and eliminates thoee which 
obviously do not give s comfortable fiL 
Normally, selection will begin with « half­
mask and If a good fit cannot be found, the 
subject will be asked to test the full faccptcce 
respirators. (A small percentage of users will 
not be abU lo wear any half-mask.)

S. The more comfortable facepieces arc 
noted: the moat comfortable mask Is denned 
and wore ot least fire minutes to assess 
comfort. All donning and adjustments of the 
facepiece shall be performed by the teat 
subject without assistance from the test 
conductor or other person. Assistance Ln 
assessing comfort can be given by discussing 
‘the point* In below*. IT the teat subject la 
not familiar with using a particular rxsphrator. 
the teat oubfect shall be directod to don the 
mask several times and to adjust the straps 
each time lo become adept at selling proper 
leniion on the straps.

C. Assessment of comfort ahotl Include 
reviewing the following points with the lest 
subject end allowing the test aubfccl 
adequate lima lo drtermina lha comfort cf the 
fnpira tor.

■ Puaitionin- of mask on nncr.

and be related If tbj cbooca faccplere 
becomes Increasingly uncomfortable at any 
time. j \V. ’ v.

C Fit test . .V
1. The fit test chamber shall be similar la a 

deer 55 gal drum liner suspended Inverted 
over a 2 foot diameter frrma, so that the lop 
of the chamber la about 0 tcchea above the 
test subject’s bead. Tbo Laslda tep*center of 

. tho'chambcrahaU haw a cmaBhook
• ‘attached. 7.7;:x j ‘*/'.•'V-'-j :

. ''2. Each respirator uao<J fer'tLc. fl tUng and 
.‘ fit LcsUng'ehallb>Q.equipped/fyilh'crgacic’.v^:•' ;
• vaporcartridgea'drctto'Jsrclccilca'agiinat ’ 
i'.orgenlc yap<^j^qca2^d^aVr^tka^ •
‘ be ctiapged at'mckiy.^Li'->J:- "■'.

2. vAflcr’ceIocting,-dcre£n>cnd prbpcriyT-’’-1"
• adjusting a' reapirator/-thojlcat cubjeti ahatl • 
wear It to the fit leiUj7g>o«»i.;.Thb room'ahall 
be separate from the room uaed for odcr ‘' * 
threshold screening and rerplrnVor eeledion. 
ond shall be well ventilated, as by an exhaust 
fan cr lab hood, to prevent general room 
contamination.

4. A copy of the following teal axertises 
and rainbow passage chaU be taped lo the 
inside of the lest chamber:

Test Exercises 
1. Breathe normally.
(i. Breathe deeply. Be certain breHths «re 

iteep and regular.
Ill: Turn head all the way from one side to 

the other. Inhale on each dda.* Be certain 
movement U complda. Do oot bump the 
respirator against the ahouldcre.

Iv. Nod head up-ar>d-dctm^ Inhale when 
head Is in the full up position (looking toward 
ceilingj. Bo certain motions ora complete and 
m*de about every occond. Do not bump the 
respirator on the chest. .. ..

v. Talking. Talk cloud and slowly for 
several minutes. The following paragraph U 
called ths Rainbow Passage. Reading It will 
mull In a wide range of fadal movements.
*n<j thus b* u:cful to eatlcfy this requirement.
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Alternative which serve the a a me
purpoc-e may al&o b« used, 

vi. Jogging in pises, 
vli. Breaths normally.

floinbo** Pcssc^r

t
When the sunlight strikes raindrops In the 
air. they act Ilka o priem and fern o rainbow 
The rainbow to a dJrblon cf while U^ht Into 
trunv beautiful coicrt- Thcco take the chape 

■ ofa long round arch, with Ita path high 
I above, and Its two ends apparently beyond 
™ the horizon. There U according to legend. a 

boiling pet cf gold at one end People look, 
but no one ever finds H. When a wo looks 

■ ^ aomeLhing beyond reach, hla friends say 
H be h looking for the pot of gold at the end of 

the rainbow.
S. Each teat rubjed shell wear the

I
 respirator for fit least 10 minutes before 
starling tbs fit toot

a. Upon entering the teal chamber, the test 
subject shall ba given c 0 Inch by S Inch piece 

paper towel cr other peroua absorbent 
^Ein^le ply material, folded to half and welted 
^vith three-quarters of one cc of pure IAA.

The test subject shall hang tha wet towel on 
the hook at Lite top of the chamber.

H 7. Allow tv.-o minutes for the IAA teat 
Honcentroticn to be reached before slartlng 

fit-tetl exercises. This would be an 
Appropriate time to talk with the test subject.

C
 explain the fit lest the Importance of 
oparation. the purpose for the head 
ere:sci. cr to demonstrate some of the 
exercises.
t. F-nch exercise described In ~4 above 

H ill be perfenr-cd for at least one minute, 
lo. If at any elm* during tho test. the subject 
detecla tiie banaoa-llka cdor cf IAA. the test 
ban Called. T»;« subject shall qufckly exit from

*
lest chamber-and hsavc tho teat area to 
>tel oif.sctcry fatigue. '." ?f-7: ‘t--;.

0.,!! the test la failed, ib? subject shall .**: 
return,to tha celocbouroca and remove tl>e

t
pirator. repeat tha odor ccasitlvity teat.
ret and pul cn’aoothar respirator, return to . 
test chamber, and again begin the 

procedure described la the dU through c(C) 
above. The process continues until a

*
>irclor that fils well has been found.
uld Lhe odor cearitirily test ba failed, the 
ject shall wait oboul 3 minutes before 

^testing. Oder senjldvily will usually have 
yarned by ibis time.
^■L. If a person cannot pass the fit test 
jBeribed above wearing a half-mask 
sspira lor from the available selection, full 
jcepiecc models must be used.

Wlven t respirator Is found that pattee 
■^csL the subject breaks (he faceteal end 
'xca a breath before exiting the chamber, 
hio b to assure Lhat Lhe reason the test 
■■ect U not smelling the IAA b the good fa 
He respirator facepiece seal and not 
i^toey fatigue.
13. When Lhe toct subject kaovea the

t
ber. the subject shall remove the 
ated towel and return It to the person 
jctlruj LL.a tcsL To keep the area from 

cor. lamina led. Lhe v*ed towels 
< kept la a wlf*eecling boj co there la 

■ nlflcam LVA concentration buildup la 
^■at diamc-er during subsequent tesla.
■ ™Al least two facepieces shall be 
ected for Lhe LAA test protocol. Tie leal

subject ahall be given the opportunity to Wear 
them for one wook to choooc the one which Is 
more comfortable to wear.

IS. Psr&ona who Hava auocecafully pou&od 
this fit Uot with a Half-cvask respirator may 
be assigned the uto of the toot respirator In 
otmoepharos with up to 10 timon the PEL of 
alrborr.fi asbestos- lo aLmoaphorce greater 
than 10 11 rang, and leas Lhan ICO times the PEL 
(up to ICO ppm), the subject moat pew tho ‘ 
LAA trst using’a full faco negative pressuro 
respirator. (The ccncantraticn of the IAA 
Inside tho toot chamber taunt bo increased by 
ten times for QLFT of the full foceploce.)

lfi. The test chaD nol bo conducted If there 
ia any hair growth between tha skin and lf>c

nose and mouth area to accommodate (h* 
rvebullxer norrlc.

X. The entire ocrocalng and testing 
preerdura ahatl ba axplslnad to th* tetl 
subject prior to conducting the screening teat.

i. During iho thneohold screening test, the 
(csl flubjeci shall don tho test enclosure and 
brealha wilh open mouth with longue 
extended.;^ .r' ;• r.-.;,

' :£-Using s DaVIlbba'hLodcl 40 Inhalation 
Wcdicaticn Nebullxoc or oqulvalcnt the teat 
conductor that! uproy tho threshold check 
solution Into the enclosure. This nebulizer 
shall be clearly marked to distinguish It from 
the fit test solution nebulizer.

- A Tho threshold chock solution consists of 
0A3 grams of codlura caccharin, USP In

facepiece seating surface.
17. If hair growth cr eppard Interfere with . . ,

a satisfactory fU..tb« lhay cHaU ba altered or *'a,CT-l( «° *" Pf=f«r^ by putUac 1 cc of
removed so co to elicunale tnleneranco and
allow a satisfactory flL If a satisfactory fit La 
still not attained, the lest oubject must use a 
positive-pressure respirator such as powered 
air-purifying rcsplretore, supplied air 
rcoplrator. or oelf-conlalncd breathing 
apparatus.

10. If a lest flubjed exhibits difficulty In 
breathing during tha Uets, the cr he shall be 
referred to a physician trained In respirator 
diseases or pulmonary medicine to determine 
whether lha test subject can wear a 
resplratcr while performing her or his dulles.

10. Qualitative fit testing shall be repeated 
at least every six months. •

20. In addition, becauze the sealing cf the 
respirator may be affected, qualitative fit 
testing shall be repeated Immediately when 
the teat subject has a:

(1) Weight change of 20 pounds cr more. ' 
(2J Slgnlffcant facial scarring In tha area of 

the facepiece ooaL ' •*.' •* •. < -• . ’
(3) Significant dental changes; Leg multiple

the' tesl'tolutlcn (oO«'C7 below) In 100 cc of
water. » .
-7. To produce tho aerosol tho nebulizer 

bulb Is firmly squeezed so that It collapses 
completely, then U released and allowed to 
fully expand.

& Ten squeezes of the nebulizer bulb are 
repealed rapidly and then the teat subject Is 

-asked .tvhoihaclha saccharin can ba tasted. ^ 
j 0, If tha Bret res pease U ccgaUvxxJlea more 
squeezes of the nebulizer bulb are repetted 
rapidly and tho test subject Is again asked 
whether the saccharin can be tasted.

IJ. If tho second response Is negative ten 
more equeexea are repeated rapidly end the 
test subject, b egoln naked whe ther the 
saccharin can be taaled.

11. The test conductor will take note of the 
.•ncabrir.of^qceczearequired lo’clldt a taste

: . 12. Lf the’ oaccharin la Dot tasted after 20 
squeezes (Stcp^lOpthe iaccharin fit test. j

- J -vT/.- .:V- .:^2. If rcaponoo « «2id ted,* tha lest-
'ftl Rro^ta^'^'ce^tteo'^rerr:*^'-' t5>« .fij P.cocnjtractive cr ccimatlc ourgery. cr . 

y '.(5) Any other condition Lhat may Interfere 
V with facepiece ccollng.

' D. Recordkeeping.
A tanuury of all test rrrulUJ shall be 

maintained bi each office for 3 year*. The 
summary chall include:

(1) Name of test subJccL
(2) Dale of testing.
(3) Name of the test conductor.
(<} Respirators selected (indicate

manufacturer, model *lze and approval 
number);

(SJ Testing tg-cnL
tl. Saccharin Solution Aerosol Protocol

A. Recpire (or Selection.
Rcsptratori shall be selected as described 

in section fB (respirator selection] above, 
except that each respirator shall be equipped 
with a particulate (tiler.

E» Toote Threshold Screening.
1. An enclosure about head and ahouldere 

shall be us-ed for threshold screening (to 
determine If the Individual can taste 
saccharin) and for fit testin'. The enclosure 
shall be approximately 12 Ir-cfves In diameter 
by 1< Inch.Ts tall with at least (he front dear 
to show free movcroonl of the head when a 
respirator la wcm.

2- The lot eocloaura shall have a throe- 
quarter Inch IvoU in frcnl of the test subject’s

..Lastc for rofcmerica laiho'bt tc^^/^- 
*. 34. Corrod^mq ©ffbd tcbhnrrr maons Lhat 
approxlcinUiy 1 cc’cf liquid b used at a lime 
in Lhe nebulizer bodyl:

15. The nebulizer aliatl be thoroughly ringed 
In water, shaken dry. and refilled ct least 
every four hours.

C. Fit tesL
1. The test subject thall doa and adjuxt Lhe 

respirator vriLhout the atablanoe from any 
person.

2. The fit test use* the tame enclosure 
described In LIB above.

X Each test subject shill wear the 
respirator for it least 10 minute* before 
etnrting the fit lesL

4. The lest subject shall doa the enclosure 
while wearing Lhe respirator selected in 
section LB above. This respirator shall be 
properly adjusted and ©quipped with a 
particulate filler.

3. The lest subject may not eaL drink
(except plain water), or chew gum for 13 
mir.ules before Lhe tcsL •

C- A ce-cond D-eVUbtca Model 40 LnhiUlk'O^C'
Medication Nebulizer ia ua-ed to spray Lhe
test solution Into Lhe endcoura. This x
nebuilirr shall b« denriy marked, to ^ /.t
distinguish il from Lhe acrecrJng teat ©oliriiccc:
nohulircr. ^L"'hCT’. .• -v
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7. Th«t fl( leal froJulion l« |Kvp«»r*ri by 
adding ftJ ^rami of sodium n.vjJiiirin l*» 1<*0 
tyr. of warm wclcf.

(L As before. LHa (cal subject sh*ll bcenllw 
with month open end torque extended.

tL The nebulise? la Ins-arled into tho hole In 
t)»e front of the endojurv and the fit test 
solution I* epreyed Into the enclosure using 
(i>e eunve lachnlqoa as fer the latte threshold 
ecrvcr.in* and tho tarns number of jkjLHKrxrra 
required to ollcit a taste rcspooaa In the 
c>crecnir\g. (Sea E3 through BtO above.)

W. After fercretlco cf tho eercsot rend tlvo 
following Insfrvctlonr lo the test subject. Tho 
le#( subject chol! perform the exerri*ca for 
one minute each, 

i. Orejthe normally.
U. BreaLhc deeply. Ee certain breaths arc 

deep and regular. .
lii. Turn head til the way from one aide lo 

the other. Be certain movement la complete. 
Inhale on coch aide. Do not bump the 
respirator against the shoulders.

|v. Nod head up-and-dovm. Bo certain 
motions ere compUlz. Inhale when bead la fn 
five full up position (when locking toward the 
celling). Do not bump the rcsplralcroo the 
cheat

v. Talking. Talk stood end cloudy for * 
'.cvcral tr.inutca. The following paragraph (a 
called the Rainbow Passage. Reading It will 
-eeult In a wide range cf facial movements, 
md thus be useful to satisfy this requirement. 
Alternative passages which servo the same 
purpose may also be used, 

vl. fogging In piece, 
vil. Breathe normally.

i'o/nbow Pcssajo
When the sunlight strikes raindrops fcn the 

lr. they act like a prisa end form e r abb bow. 
jho rainbow la a division of white light Into 
Pzny beautiful colon.'These take live ahapo 
V a long round nrck. with Its path high j 
bovc. and Its two ends opporcnlly beyend "

1
1C horizon. Thera U, according lo legend, a 
dling pot of gold at cce end. People look.

't no ona ever finds It When a man looks 
>r cometking beyend his reach, hla friend*
*y ha Is looking for the pot of gold ct the end 
Lthc rainbow.
kl. At the beginnlng^of each exercise, the
:rotol concentration shall be replenished
dng onc-hrif the number of equ«r« as
jdslly described In CX
IpZ. The lest subject shall Indicate to the
Is conductor If ct any lime during the fit test
c tnitc of saccharin U detected.
IT Lf the saccharin U delected the la 
Lmed uniatlifoctory and a dlfTcrerj^ 
|->irator shall be tried.
14. At least two facepieces ahal! be 
ectcd by the LAA lest protocol. The lest 
fccct shall be given Lhc opportunity to weor 
lii for cne week to choose the coo which la 
.e comfortable lo wear, 
i. Successful completion of (ho test 
jacol alioll allow tho es-u of the half mask 
Id respirator In contaminated 
i-:phcrea up to 10 times tha PCX cf

Moo. In other words thla protocol may bo 
o Design pro l act lor. factors no higher 

I ten.
JiThc test chall not to conducted If [hare 
ny hair growth between tho akin cr-d the 
rpl--ce sealing ouriace.

17. If hair growth or apparel Interfere with 
« ajtilsfuctory fit then (hey shall be altered or 
removed to ae (0 climlnala Interference and 
allow o satisfactory flL If * oallcfactory fit la 
still not attained, the (cat subject must eso a 
porillve-prouflurc respirator ouch as powered 
olr purifying rceplraioca, supplied afr 
respirator. cr colf-ccntrinod breathing 
apparatus. .... J.

JO. If a lest subject exhibits difficulty in 
breathing during tho testa,' oho cf he shall be 
referred lo a phycteica trained La respirator 
diacftses cr pulmonary medicine to determine 
whether the teat subject con r/oer a 
respirator while perlcrmlng her or kla duties.

10. Qualitative fit testing sHaU be repealed 
at lead every six mcotha. .

20. In addition, because the Dealing of tho 
respirator may be affected, qualitative fit 
teetlng chall ba repooled Immediately when 
the test subject has a:

(1) Weight change of 20 pounds or more,
(2) Significant Cadcl acarring lo (he area of 

tho facepiece teal
(Jj Significant dental changeu: Le-' mulUplo 

axtractioru v/ilhout prothctls, or acquiring 
dentures,

(4) Roconslructivo cr cosmetic eurgory* or
(5) Any other condition that may tnterfero 

with facepiece coaling.
D. Recordkeeping.
A summary of oil test results shall be 

maintained In each office for 3 yean. The 
summary shall include:

(1) Mams of test subject.
(2) Date of testing.
(3} Name ol teat conductor.
(■1) Respirators selected (indicate 

manufacturer, model size and approval 
Dumber). • ' *; ’

• (j) TctlL^g egcnL ' 1
. IIL Irritant Fums Prolocci

• A. Respirator cclocticm *” .J *
. ;Rc3pIralcrs shall be celcctod aa dercribeid ;

• in kcctloa Q above, except that each 1 
. respirator shall ba equipped with a •* 
’combination cf hfgh-cfRocncy and add-gas 

‘ cartridges. •
D. Fit tesL
1. The test subject shall be allowod to smell 

a weak concentration of the Irritant smoke lo 
familiarize the subject with the charsderisUc 
odor.

2. The lest rub Jed shall properly don the 
respirator teleded as above, and wear It for 
at least 10 minutes before starling the fit IcsL

3. The test conductor shall review this 
protocol with Lhc test subject before testing.

<. The test subject chall perform the 
conventional positive pressure and negative 
pressure fit checks (tec ANSI Z1CG3).
Failure of either check shall be cause lo 
aeled an allemato respirator.

S. Break both ends of a venlilalioo smoke 
lube containing stannic oxychloride, such as 
the MSA part -504S. or equivalent Attach a 
short length cf tubing to cne end of the smoke 
tude. Attach the other end cf the smoke tube 
to a low pressure air pump set to deliver 200 
cailiilitcrs per minute.

<k Advice the test subject that the amoko 
can be Irritating to the eyes and Instruct the 
oubject to keep the eyea cicied wlillo Lh» test 
la peKormod.

7. Tn<* test conductor ahal! direct the 
otream of Irril^r.l smoks from the tulx

towards the face coal area of the (net subjoct. 
The person ccnductlng the Uet ehall begin 
with the tube at load 12 lochco from the 
facffploca and gradually novo to vrithin ono 
Inch, reeving drcuhd the whole parioeter of 
the

(k Tho test cubjoct ohaC be tnatructcd to do 
tho following oxetiriaoa while the reaplretcr ia 
bring challenged by the cmolco. Each oxerdeo 
chall be perfermod fcr’cao minute.

*'• L Breathe aormally.'-:; > *
U. Breathe decply. Eo certain breathe are 

deep and iqgu/ar..
IIL Turn heed all the way from ona tldo lo 

the other. Be certain movement la compute. 
Inhalo on each side. Do Dot bump the 
respire ter cgrind the ohouWcrtu #

W. Nod bead tep-acd-dewn. Bo certain 
- -cvoUono-gre ■complete cad made orcry **■ 

second. Inhale when head la lu the full up 
pocltion (looking toward coiling). Do &ot 
bump tha respire ter against the cberi.

y. Talking, TalValoud end slowly fer 
severe! mlnateriTh^ foBcvring paregreph U 
called the Rainbow Passage. Reading h will 
result in a wide range cf facial movements, 
end thus be useful to oatiafy .this requirement.

I Alternative paoeages'which fierrethe tarns ’" 
purpose may also ba urod.

Rainbow Passage .

When the sunlight strikes raindrops la Lhc 
air. they act like a prism end form a rainbow. 
The rainbow U a division af/rhJta light lolq 
many beautiful colors. Those take the shape 
of a long round arch,;vriihitsjwth high 
nbova, and its tTvq^esd’apparently bej'ond 
lS« horixccL-Thcra lav according* to legend, a 

•boiling pot of gold at co« eo&Podple look. •
• bul no orvo ever firuls It: When a min locks \* 
/’fee ccmethlngljeTOsd hlsjteachfhis triehda‘.

cay be la lc^ktag fccitblxVcf tyrid at th.? cod. 
../of the re 1 nbowJ,*!v^’'; ■

' .'ri. Josjtcg*?a]Fia'c3i>y^--v ' *. 
riL Eroatha bcrmoil7^\v\;rf^ ': :'l- •
0. The' teat aubjoci ahall izdicaUr to tha teat 

conductor if tha Irritant cm ok 3 la detected. If 
smoke la detected, tho test cccductcr chall 
stop lha test In this case, tha tented 
respirator U rejected end another respirator 
shall be selected. *• *t '

10. Each test subject passing tho emo<« test 
(i.c„ without detecting th.? err,nice) ohnD be 
given a sensitivity check of smoke from tha 
same tube lo determine Lf tho lest subject 
roactj to lha smoke. Failure to evoke a 
response shall void tho fit test ‘‘

U. Steps BA. E3, B10 of-lhis fit lest protocol
• hall bo performed In a location with exhaust 
ventilation sufSdcnl to prevent general 
contamination of the teetlng area by the test 
agents.

12. At least two facepieces that! be 
selected by tha IAA test protocol. The test 
subject shall be given tho opportunity lo wear 
them for one week to choose the one which Is 
more comfortable to woar.

13. Respirators succaaafully tested by tho 
protocol may be uaod In contaminated 
atmospheres up to ten times tho PEL of 
asbestos.

14. The tost shall col be conducted Lf there 
Is any hair growth beltvoon the skin end lha 
facepiece oeallr.g surface.
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1 S. If krir growth Of apparal Interfere with 
nlUracie<7 fll. lK*a Lhey ehall be altered or 
noved e-o ca lo eliminate Interference and 
jw a taUtlaclory fit. If a catls/actory fll I#
I not sluiced. lha last subject must uae a 
:itIvNj-prr^ruro respirator such qs puwored 
purifying raopLralort, supplied air 
plrator. or oelf-ccnLslncd breathing 
lurotus.
3. If a lest eubjed exhibits difficulty In 
athlns during Cl'S* tests. oho cr he ohall be 
rred to a phyddan trained In respirator 
-c.ee* or pulmonary medidne to dctormfnc 
•ther the Icot subject can wear a 
>lralor while performing her or hi* duties. 
r. Qualitative At testing shall be repeated 
:a*t every rix nvontiis.
L In addition, becacaa live eenllng of the 
(rater may be affected, qualitative fll 
05 ehall be repeated Immediately when 
eat lub^ert has az
l Weight change cf 20 pounds or mere, 
i Significant foda! scarring In the area of 
accpiecc scoL
SignrjcarH dental changes: Lo.. multiple 

ictloni wiLhod proLhesia, or ocquLring 
ires.
Reconstructive or cosmetic eurjery. or 
Any other condition that may Interfere 
faccpieca oeallng.
Recordkeeping.
urmr.xry of all lest result* chalJ be 
lalned la each ofTice Cor 0 years. The 
icry ti^iU Include:
Name of tart subjecL 
Date of testing.
Name of led conductor.
Respirators selected (Indicate 
fecturec. model, lias and approval 
cr). ..
fcstlng agcnL

itetire Fit Test Procedures 
xncrc!. ' *■, • ’ .
;»e method applies to lha aegativc- 
ro nonpowered atr^purifylng 
itors only. . - .
le employer shall assign coe Individual 
tall etieme tba fall responsibility for 
»enlL‘g the rerprater quantitative fit 
3j;ram.
■finiucsi
Uianlitstive Fit Teft" mean# tho 
cmenl of Lbe effectiveness of « 
tor seel In excluding tive ambient 
here. The lest U performed by 
j the measured concentration of 
Sc Aged In a ted chamber by the 
rd concentration of the chaDea^e 
side the respirator Csocpteoa wbca 
nal air purifying clecaest boa been 
i by an essentially perfect purifying

'ollcnge Agent" means the air 
n&nt Introduced Into « lod chamber 
Is concentration laside end outride 
rotor may be ccnapared.
’( Subject rao-ona Lha person wearing 
rotor fer quantitative fit todinj. 
rmaj Standing Pc-aJtica" esaans 
erect and straight with arms down 

i side* and lookin* straight alvsad.
Factor means ti*.e ratio of challenge 
icenL'itioa ouL&id-t with rsepoci to 
r of a reipi/aLor lal«( covering 
e or enclosure).

3. Apparatus.
a. Instruny*a(ation. Corn oti. eodrum 

chlorido or other appropriate ocrocol 
generation, dilution. *r>d measurement 
cystoma shall be uaod for quantitative Hi ted.

b. TVs/ chamber. The leel chamber shall bo 
largo onough to pormil all test eubfects (a 
freely perform nil required exercises without 
distributing the challenge agent concentration 
or tho measurement appareiua. The tael 
chamber shall bo oquJpped oed oonatrudod 
so Lh-al the dialleng* agent U effectively 
Isolated from the sudblest air yet GnJIbcm In 
concentre(loa throughout the chamber.

e. When testing air-purifying reaplreloro, 
lha normal filter or cartridge clement cbatl be 
replaced with a hlgh-efficicncy particular 
filter supplied by the same manufacturer.

d. The sampling instrument shall be 
selected so that a strip chart record may be 
made of the lest ahowlcg the rise and fill of 
challenge agent cooconlralion with each 
Inspiration and expire lion at fit factors of at 
least Z.COCL

a. The combination of substitute air- 
purifying elemenla [it aoyj. challenge ageat. 
and challenge agent concentration In the test 
chamber shall be such that the test subject La 
cot oxposod la oxcosa of FSL to tho challenge 
agent at any time during the testing process.

L The sampling port on the teat specimen 
respirator shall be placed and constructed so 
that there Is no delectable leak aroend the 
port, a free air flow Is allowed Into tho 
sampling line at all times and eo there Is oo 
Interference with the fit or performance of the 
respirator.

g. The teat chamber and test set-up thill 
permit tlia person administering the lest to 
observe one lest subject huldc the chamber 
during tho teaL

h. The oqulpment generating lha challenge 
almoaphcro shall maintain th« concentration 
of challenge agent constant wilhln a 10 
percent YarUtfco fer tha'duration of tbs tesL

L Tho tln-Lw U- (Interval between an event 
and Its being recorded on the strip chart) of 
the Instrumentation may not exceed 2 
seconds.

J. The tubing for the test chamber 
atmosphere and for tho respirator sampb'ng 
port shall be the sama diameter, length and 
material. It shall be kept as short as possible. 
Toe smallest diameter lublcg recommended 
by the manufacturer shall be used.

k. The exhaust flow from the test chamber 
*h*D pass through a high-efficicncy filter 
before release lo the room.

L When sodium chloride serotol Is used.
Lhe relative humidity Inside the lest chamber 
shall not ex coed M percent.

<. Procedural Requirements 
a. The filling of half-mask respirator* 

should be started with those having multiple 
sixes and a variety of Interchangeable 
cartridge* and canisters such a* (be MSA 
Comfo ii-ki. Nortcn M. SurvivAlr M. A-0 M. 
or Scott-M. Usa alther oT tho teste outlined 
below to assure Lhat the facepiece l* properly 
adjusted.

(1} PosiU'^ pressure t~sC With lha axhsust 
por!(«) blocked, tha negative pressure of 
slight Inhalatlcn should remain constant for 
several oecoruds.

(2) ro pressure (tsL With the inlaks
portjij blocked, lha negative pressure slight

.tnhwlulinn should remain constant for several 
seconds.

b. After a facepiece is adjuslcd. lhe lest 
subject ehall wear the facepicca for at least 5 
minutes boforo conducting t qualitative toot by 
using either of the methods described bciow 
and using the exercise regime dcocribed lr» 

b„ c. d. and c.. .
(1) leocmy! ccstatc test When using 

organic vflper cartridges, the test cubjoci who 
can smell tho odcr ohould bo enable to detect 
the odor of tooamyi accLota aqulried Into tho
air near lhe most vulnerable portions cf the
facepiece ecal. In a location whldi U ■
separated from tho lest area, the teat subject 
shall be instructed to close her/his eyes 
during lha test period. A combination 
cartridge or canister vrith organic vapor end 
.high-efficiency fillcra ehall bs csod.when . 
available for tho particular mask befog 
tested. The test subject ehall bo given an 
opportunity lo smell lha odcr cf Uoomyl 
acetate before the test b conducted.'

(2) imlant (unurtesL'VFheo. using hlgh- 
effidcncy flllare, the test subject ohould be 
unable to delect tlvo odcr of irritant fume 
(stannic chloride or titanium totrnchlcride 

♦ventilation cmckg tubaa) cq^drled Into the air 
near the most vulnerable portiais of tha 
facepiece scaL Tlxo teat aubject shall be 
Instructed to close hcr/hb eyes during the 
test period.

c. The lest subject may enter the 
quantitative testing chamber only if cha cr be 
has obtained a'satisfactory fH as stated in
4.b. of this Appendix.’ . .. ;/• *

d. Before the subject enters the test
chamber, a reasonably otabU challenge agent 
concentration shall bo measured in the test 
chamber. i'X-'r/'

.c. Immediately after tho oebjcct’cntere the . • 
teat chamber, Ihoidvallcngo agent 

,. concentration baklb.iho'respirttcrahall bo**: • 
mea oured to crvecra tha'liha peak' penetration 
does not exceed 5 percent fer tt balf-ciatk' 
and 1 percent fer a fall Cncrpiece.~y~',‘

L A stable challccge agent coixstnlratioa • 
shall be obtained prior to the actual start cf 
testing.

(1) Respirator restraining straps may net bo 
overtightened for testing. Tbo straps, shall bo 
adjusted by tho wearer to giro a reasonably 
comfortable fit typical of normal oao.

5. Exercise Regime. Prior to entering Lha 
test chamber. Lhe test aubject ihtil be given 
complete Instructions ea lo her/his part in the 
test procedures. The tert subject shall 
perform the following exercises. In the order 
given, for each Independent test.

a. Normal Breathing (NB). In the normil 
standing position, without t*Iking, the eubjeci 
shall breathe normally for at least one 
minute.

b. Deep Breathing (D3£ Ln Lhe norm til 
standing position the oubfect chill do doep - k- ' 
breathing for at local coo minute pausing vs
as not lo hyporventilala. .

c. Tumirg /food s/da to ads. {S$X ^
In pljca tiie eubject ahull alowly Lira hic/eoC-'ddfi 
head from cldo between the axlremo • 
poflilions to each id da. The head shall be
at occh oxlrcres position for ct Uart 0 • 
seconds. Perform fer at laoot Lvoe ccmpUffrr^(' 
cycle*. /
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<!. A In rin£ head up end tSi'WX fUDJ.

I
 Standing In place. tha subject shall slowly 
novc hi»/hcT bead up and down between tbe 
extreme position elralght up ami the extreme 
position slrslghl down. Tbe Snad shall l>e

I
 held al each extrema position for at Uast S 
aocondi. Perform for at lenat three, complete 
cycles.

o. Reeding (RJ. Tha cubfoct shall rcud out 
slowly and loud do aa to ba beard rJ©*Hy by

I
 the teat conductor or monitor. Tha teat 
subject shall read tha “rainbow pnsA*;je" at 
the end of this oedica. . \\ •

f. Crimoce (C). Too leal oubjod shall 
rrimuce. smile. frown, end Generally contort 
■|><j Cace using the facial couscici. Continue for 
* ( trait IS second*.

j. Bendover and Lx.<J) U>z* (D). Tbe teat 
ubject shall bend at the waist and touch toes 

Ind return to upright position. Repeat for nt 
vast 30 seconds.

h. fogs in* in place Q). Tte leal subject shall 
perform Jcg in place for at laost 30 seconds.
^ I. tMonr.al Breathing (SB). Saaie as exerdae

Rainbow Fexsoge

I
 When the sunlight etrikea raindrops in tbs 
r. they set like a prison and form a rainbow. 
\c rainbow Is a division of white light Into 
nany beautiful colors. Thcac lake tbe shape 

if a long round arch, with tla path high

I
ove. and Its two cndi apparently beyond 
r horizon. There it. according to legend, a 
soiling pot of gold a! one end. People look.

••■t no one ever finds it. When a roan looks

(
something beyond reach, hia fiienda say 
is looking for the pot of gold at the end of 
rainbow. • • -*

0. Tlic lest shall b* terminated whenever 
°v single peak penetration exceeds S 
■cent for half'masks and X pcrc-tnl for full 
^tplecct. The test subject may be refitted ■ 
nil rctcslcd. If two cf the tJiree retired Icata 
"c terminated. live fit'3hall bo deemed 
fc^cquate. (Se-c paragraph 4-h-). 
UCalcvlciicn of Fit Fcctnez.-7. -
™ The fit factor determined by the 
jdiililative fit test equals the average 

■ “entraticn Inside the respirator.
■ The average test chamber oooccnlration 
Vc arithmetic average of the test chamber 
ncentration it the beginning nnd of the end 
the trgt.

I
I

c. *Ihc average peak concentration of the 
<;b*!lcn£u igmt (mice (he respirator shall be 
(ha Arithmetic average peak concentration* 
for each of the nine exercises of the test 
which arc computed aa the Arithmetic 
avernge of the peak concentrations found for 
each breath during the exercise.

d. The avernge peak concentration for an 
exercise may be determined graphically If 
there U not a great variation In the peak 
concentrations during a single exercise.

0. InUtrpreiathn of Test Results. Tbe fit 
factor measured by the quantitative fit testing 
shall be the lowest of the three protection 
factors resulting from three Independent - 
teats.

ft Other Requirements.
<u The teat subject shall not be permitted to 

wear a half-mask or full facepiece mask If the 
minimum fit factor of'100 cr 1,000. 
respectively, cannot be obtained. If hair . 
growth cr apparel Interfere with a 
•atiifaciocy fit, then they shall bo aliened or 
removed 00 as to e limine (a interference and 
allow a satisfactory fiL If a satisfactory fit la 
otiG not attained, th* teat subject must uao a 
poatUvo-preaacra respirator such as powered 
air-purifying respirators, supplied air 
respirator, cr seLf-contained breathing 
apparatus.

b. The lest shall not be conducted tf there 
Is any hair growth between the skin Ar.d the 
facepiece scaling surface.

c. If a lest subject exhibits difficulty In 
breathing during the tests, she or be shall be 
referred to a physician trained In respirator 
diseases or pulmonary medicine to determine 
whether the lest subject can wear a • 
respirator while performing berbr bh duties.
• d. The test subject shall be given the 
opportunity to wear tb« asiigned reeplrator 
Cor one week. If the rcspLra ler does not 

• provide a satisfactory fit during actual use. 
the test aubjcct may request another QNTT 
which ahall be performed Immediately.
*s «. A respirator fit fader card shall be 
Usued to the test subject with the following 
Inforroalloo:

(1) Ntmc.
(3} Date of fit test.
(3} Protection fACioct obtained through 

each manufacturer, mode! tnd approval 
number of respirator tested.

HI Nuirve and signature of the perron llmt 
conducted the test.

f. KUlcn used for qualitallvo or quantitative 
fit twatlng shall be replaced weekly, whenever 
In era need breathing resistance lo 
encountered, or when the teat agent h*i 
altered the Integrity of the filter madia. 
Organic vapor cartridge*/can la l ore shall bo 
replaced daily cr cocncr if there lo any 
Indication of breakthrough by the test cgcnL 

10. In addition* bocauco tha waling cf tha 
respirator may bo atfccted/quanlltative fit 
testing chafi be rtrpaalod Immediately when 
the tcol oubjoct haa'iu 

(lj Weight changa of 20 pound* or more,
(2) Significant facial *carring In the area of 

the faoaploca scat
(3) Significant dental changes; L04 mdtiple 

exlroclione without prothccis, or acquiring 
dentures,

H) Rccocstnsctiyo cr cosmetic eurgery. cr
(5) Any other condition that may Interfere 

with foccplocs soaJlng.
XI. Recordkeeping.
A summary cf all Lrat reoulta shall be 

maislaicad £cr 3 roars. Tha cummarr shall 
include:
•-■(1) Name of test eubfoct. 
f (2) Data of testing. .
• (3) Name cf tho test conductor.
H) Fit factors obtained £rca every 

respirator tested (indicate monufa.cturcr, 
model, sire and approval number).

Appendix D to 51323JI3—Vodical 
QuesUcnnairao; Mandatory **

Tills mandatory appendix conlalna five 
medical questiennoirea that must bo 

.‘administered to all coployccj who arc 
exposed to asbestos,tremolltc. anlbophyllitc. 
ncilnolilc, cr a combi nation of the*s minerals 
above tha action krraLktnd.wbo wtli .

' therefore be Included la* their cmploj'cr's 
medical oorvcillaiico progfiru Part-I of the 
• ppetxilx ccnULna tha Initial Medical • 
Questionnaire,- which cart be obatned for all 
new hires who wifi bs covered by tha 
medical ounrciliancs require men to. Part Z 
IncliKicfl the abbreviated Periodical Medical 
Queillonnalre. which must b* admlnislered 
to til employees who arc provided periodic 
medical examir-Alioaj under the medical 
surveillance provisions of Ihc standard.
DtUJHG COOt
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Appendix E to S 1024.33—Lntorprrtjlion and 
llacrification of Ov*«l Rcx^l^rvn^rnmo—* 
'rinda lory

(*} Chest roentgenograms sh* II be

I
nterpreted and dacsificd In accordance with 
professionally accepted dusstficaliun 
yttenn and recorded on a Roent remote* phlc 
Interpretation Form. 'Form CSO/NIOSM (MJ

t
(b) Roentgenograms thztl be Interpreted 

id danified only by a E-reader, a board 
ellgtblc/certlficd radiologist. or an 

experienced phyeldan with known expertise

I
pncumoconlo&ee.
(c) All interpreted, whenever Interpreting 

chest roentgenograms evade under this 
section. shall have Immediately available for

I
ference a complete «l cf the TLO—U/C 
tematicr.al Classification of Radiographs 
r Pncumoccnloeee. 1MCL

t
rpeodlx F to IS)22.SC—Work Practices and 
jdno-artnj Goalroia for Major Asbestos 
movab ReoovotioG. cod Demolition 
)pofa(»o«>—Nco-Man da lory

I
 "hi* 1* a r.on-mandatory appendix 

Igned to provide guideline* to assist 
npioyen in complying with the

i
uirrrr.enlj of 20 CFR 1 £23.36. Specifically, 
appendix describes the equipment, 

hoda. and procedures that should be used 
major asbestos removal projects 

•ducted to abate a rrocgr.iz-ed asbestos

»
.rd or in preparation for building 
)vc(ion or demolition. Theta projects 
. dre the construction of oe-^alive-presaurc 
nporsry endosuro* to contain lha asbestos 

•Jerial and lo prevent the expoeuro of 
1 anders and Oliver employeto at the 
|kailc. Paragraph (cK°) of tho ctaodard 
ulrej that [Wlhencvcr feasible. the 
pioycr shall establish.negnUve-preasure

I
nures before oomocndn; asbestos 
wet, demolition.' cr /moralloo 
.atlons.- Employers should also be aware 
L when conducting asbestos removal 

ircti. they may be required under the 
■ >naf Emissions Standards for Hazardous 
loliulanli (NESHAP3J. <0 CFR Part 61. 
part hC or EPA regulations under the 
ir Water Act

I
nstruction of a negative-pressure 
sure is a simple but time-consuming 
ess that requires careful preparation ond 
utlon: however. If the procedures below

I
 (lowed, contractors should bc*o»jured 
sieving s temporary barricade that will 
:t employees and others outside the 
isure from exposure lo asbestos and

f
ire to the extent possible the exposure 
eatos workers Inside the barrier as

: equipment and materials required to

I
ruct these barriers are readily available 

sily Installed and used. In addition to

an enclosure around the rrmov*! site, the 
standard requires employers to provide 
hygiene facilities that ensuro (hut their 
asbestos contaminated employees do not 
leave the work site with asbestos on (heir 
persons or clothing: the construction of (hoar 
facilities Is also described below. The atrpa 
in the process of preparing the aobeslna 
removal site, building (h* enclosure, 
constructing hygiene facilities, removing the 
asbestos-containing material. and restoring 
the site include:

(1} Planning the removal project
(2) Procuring the necessary materials and 

equipment
(3) Preparing the work area:
(4J Removing the asbestos-containing 

material:
(Sj Cleaning the work area: and
(6) Disposing of the asbestos-containing 

waste.

Pfenning ths Removal Project
Tho planning of an asbestos removal 

project la critical to completing the project 
aafely and coet-ofTectively. A written 
asbestoa removal plan should be prepared 
Lhal describes tho equipment and procedures 
that will bo used throughout tho project The 
asbestos abatement plan will aid not only In 
executing the project but also in complying 
with the reporting requirementa of the USEPA 
asbestos regulations (40 CTR 61, Subpart M). 
which call foe specific information ouch at a 
description of control methods and control 
equipment to be uacd and the disposal sites 
the contractor proposes lo use to dispose of 
the asbestos containing materials. .*

The asbestoe abatement plan should 
contain (ho following Information: •

• A physical description of tho work area:
• X description of the approximate amount 

of material to be removed:
• A schedule for turning ofT and scaling 

existing ventilation oystems:
• Personnel hygiene procedure*:
• Labeling procedure*:
• A description of personal protective 

equipment and clothing to be worn by 
employees:

• A description of the local exhaust 
ventilation systems lo be used:

• A description of work prtctices to be 
observed by employees;

• A description of the methods to be used 
to remove the stbeslos-contiining material:

• The wetting agent to be used:
• A description of (ho seslsnl lo be used «( 

the end of the project:
• An air monitoring plan:
• A description of the method lo be used to 

transport waste material: and
• The location of tho dump tile.

Mnltvinh otnl Equipment .NWvtfacirv f,.r 
AsJh'xlux /{rnnival

Although individual Msttolux rorrrov*! 
projects vary tn terms of the equipment 
required lo accomplish the renvoviil of the 
material some equipment and m«lrri«U *rr 
common to most uebostos removal 
open<lion*. Equipment tmd cmilorhiU th«i 
should be available at the beginning of each 
project nncfl) rolls of polyethylene sheeting 
(2| rolls of gray duct tape or dear plastic 
Cape; (3) i (EPA filtered vacuumfsf; (4) l l.-J'A- 
fillere-d portable ventilation fyalcm(»|: (SJ * 
welling agent: (6] an olrieea tpraynn (7J a 
portable shower unit: (fl) appropriate 
respirators: (9) disposable coveralls: (1C] 
signs and labels: (11) pro-printed disposal 
bags: and (12) a manometer or pressure 
giruge.

Rolls of Polyethylene Plastic and Tc--c. 
Rolls of polyethylene plastic (6 mil in 
thickness] should be available to construct 
(he asbestos removal enclosure and lo seal 
window*, doors, ventilation systems, wall 
penetrations, and coiling* and floors In the 
work area. Cray duct tape or dear pUs:ic 
tape should be used (o teal the edges cf the • 

rplastic and to teal any bole* ia (he plislic 
cq assure. Polyethylene plastic sheeting can 
be purchased in rolls up lo 12-20 feet In width 
end up to 100 feet in length.

HEP A ‘Filtered Vacuum. A HEPA-filtcrod 
vacuum (s essential fordeanlng the werk 
area after the asbestos haa been Mmovri. 
Such vacuum* are designed to.be used vriih n 
META (l figh Effidency Partlculalo Air} filter, 
which is capable of removing 73S7 percent of 
Che asbestos particles from the air. Various 

• sizes aod c-t pact (lea of HE?A vacuums art 
•available. One manufacturer, Nllflak of 
America. Inc.*, produces three models lhal 
range In capadty from S-25 gallons to 17 
gallons (see Figure F-l). Ail of thcacroodri* 
are portable, and nU hare long hcs-ea'cspabJc 
of reaching oul-bf-thc-w’aY places, auch as 
areas above celling lUdC behind plpcvclc. ;

Exhaust Air FilLratkxt Sjrstess. A port xbI r 
ventilation system la necessary to creole a 
negative pressure within the asbestos 
removal enclosure. Such units arc equipped 
with a HEPA filler and arc designed lo 
exhscsl and dean the elr Insldc'tho enclosure 
before exhauatlng it to the outside of Che 
enclosure (See Figure F-2). Systems are 
available from several manufacturer*. Or.? 
supplier. Micro-Trap. InC-, * has two 
ventilation units that range Ln capadty from 
600 cubic feel per minute (CFM) lo 1.700 
CFM. According to the manufacturer's 
lilcralure. Micro-Trap * unit* filter particles 
of OJ micron U size with on efficiency of 
P9.09 percent The number and capadty c: 
units required to ventilate on enclosure 
depend on tho tire of the area lo be 
ventilated.

* M*n<loo (J trad* natrvrs tx cofn.T>*rciai 
products do«w oo< conUllul* arvdor^rwrU or 
r»comr^e»do(lcKs for ux.

I
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Wcff/rtf Age fit*. Welling agents 
uurfictantij ore added to w«trr (which la 

then cjiied amended water) «r*j us'd lo »<xL: 
«<I>exloi-conljininr rr.a(r.rij!#: amended 
water penetrate* more effectively than plji'n 
wyler and permit! more thorough asking of 
the a»b*Mloj-conlaining materials. Welling 
the aibcrtos-containing maleri.il reduces the 
number of fibers that will break free and 
►ecume airborne when the asbestos- 
ontainirg rr.alcrial la handled or otherwise 
I'nlurbeC. A*bestO»-conl jinlng materials 
ilmuld be thoroughly soaked before rcmov.ii 
* allcmpted; the dislodged material should 
«>:l spungy lo the touch. Welling agents urr. 
generally prepared by mixing l to 3 ounoti of 
veiling agenl to 5 gallon* of wutr*r.

One type of asbestos, anwaiie. (a rvLilivrly 
resistant to soaking. either with plain or 
mrnJcd water. The work prjrrtnv;* of chnii>t 
'hen working with amoailr containing 
latcrial are to soak ihe material a* much *a 

rxissiblc and then to bag it for disposal 
modiste!/ after removal. *o that the 

alcriid has no lime to dry and b-» prnund 
lo irr.allr particles that arc mufr Itknly to 

ocralo aioorna oibetlos. 
tn a very Ksiilod number of »ilu-tiuno. It 
ny not be poulblr lo wet thr *«b.-*(,j«. 
utiiinirg material before removing It. 
omplri cf »uch fart (ilualioni or** ft)

Removal of asbcslot materia! from a “live** 
electrical box that was overspeayed with the 
material when the reit of the area was 
•prayed with asbestos-containing coating: 
and (2) removing ajbe*{ofl*conUlnIng 
insulation from a live steam pipe. In both of 
these situations, the preferred approach 
would be lo turn off Lhe electricity or steam, 
respectively, lo permit wet removal methods 
to be used. However, where removal work 
must be performed during wrecking hours, Le- 
when normal operations cacmol be disrupted, 
die asbestoa-ccnUdcing maicrUl must be 
removed dry. Imrsedlalo bagging la then the 

'only method cf minimizing the amount of 
airborne asbestos generated. v*.V.s •.; • -.

Africa* Sprayer. Airires cprayers aro uaed 
to apply amended water to asbestos- * 
containing materials. Alriess sprayers allow, 
the amended water to be applied la a fine 
■prey thsl minimizes the release of asbestos 
fiber* by reducing the Impact of the sproy on 
the material lo be removed. Airies* ipnyen 
are Inexpensive and readily available.

Portable Shower. Unless the site has 
available • permanent shower faclity that is 
contiguous to the removsl area, a portable 
shower system 1* necesissry to permit 
employees lo clean themselves after 
exposure to asbestos and to remove any 
asbestos contamination from their hair and 
ixtdin. Taking a shower prevents employees 
fmm leaving the work area with asbestos on 
their rJolhe* and thus prevents the spread of 
asbestos contamination (o areas outside the 
««bealo« removal ares. This measure also 
protects members of the families of asbestos 
workers from possible exposure to asbeslos. 
Showers should be supplied with warm water 
and a drnln. A shower water filtration system 
to filler oilxrilos fibers from tho shower 
water ts recommended. Portable shower unit* 
une rcndlly available. inexpensive, and easy 
to Install and transport.

Respirators. Employees Involved Jn 
««ixT*<o« recvovel projects should be provided 
with appropriate NI0S3 ( approved 
r- ipir a tor«. Selection uf the apprufui*!*’ 
^■'pinitur should bo ba«ed on tire

concentration of asbestos fibers In the work 
area. If the concentration of asbestos fibers la 
unknown, employees should bo provided 
with respirators that wifi provide prelection 
against the highest concentration cf asbestos 
fibers that can reasonably be expected to ; 
exist In liie work area. For cost work with La 
an enclosure, employees should wear half-’ 
mask dual-filter cartridge respirators.-'/ r 
Disposable face mask respirators (iiagle-uae) 
should not be used lo protect employers from 
exposure tooabesloa fibers. *
' • Disposable CpYcridU:Brrip\cyces lavolvod . 
lo asbestos removal operation-: ehocid bo 

' provided with <ftspc«bU jmpzririws Vb/d''. 
coveralls that arebquippmi with hood and 
foo< covers. Such cortraila aro'typlcafiy •. 
cuda cf Tyvek.* Tho coverall has a zipper 
front and elastic wrists and ankles. - •

Signs cad Label*. Before work begins, a 
supply of signs lo demarcate tho entrance lo 
the work area should be obtained. Signs sre 
• vailable that have the wording requLred by 
the final OSHA standard. The required labels 
are *Uo commercially avallablo as press-on 
labels ond pre*printcd oa the 6-mtl 
polyethylene plastic bag* used to dispose of 
asbestos-containing wsste material.

Pt>%parit\g the Work Area 
IVuparntion for constructing negative* 

pressure enclosures chould begin with the 
removal of all movable objects from the work 
area, eg., desks, chairs, rugs, end light 
fixtures, to ensure that these ob/ccls do not 
lxcoin« contaminated with asbestos. When 
movable objects are contaminated or are 
suspected of being contaminated, they should 
Ik vacuumed with a HEP A vacuum and 
cleaned with amended wetcr, unless they are 
nude of material (hat will be damaged by the 
writing agent: wiping with plain water U 
recommend In those cases where amended 
water will damage the object- Before the 
■ ilv-sUM rnmuvol work b**gin«C objects that

* M«ndon of rvAnvM* <x
tw* cormWulrf «

r—. ...n.iv-m.Jljn (■ n u<-)
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onnol lx removed from the work «rrn

I
.hould lx covered with a 6*mil-lhi<:k 
*»lvethylcnc pUslic thectinp thul ii wrcnrely 
<fxd Kith doct Up* or plastic (cjto 
ut;hlcve in air-tight seal around the object.

I
'unslruclirg (he Enc!o.<urr

When all objects have either been removed 
*rom (be work area or covered with pUallc. 
ill penetrations of tho floor, walls, and colling

I
^ould bo e-calod with 6-cill polyethylene 
Uatlc or>d La pc Co prevent airborne aebcslc* 
rom escaping Into area* outside the work 
rva of from lodging In creeks around the

I
MicIrullcnt. Penetrations that require 
:allng are typically found around electrical 
jnduitf. telephone wire*. and water aupply 
nd drain pipes. A single entrance to be used 
jr Accesi and egress to the work area should 
I: selected, end al! other doors and windows 
I ould be ieaied’wlth tape or lx covered 
'Ith 6-mil polyethylene plastic sheeting and 
rcurcly taped. Covering windows and

I
 necessary doors with a layer of 
lycthylcne before covering the walls 
ovides e second layer of protection and 
: vc3 time In Installation because It reduces

f
t number of edges that oust be cu( and 
►cd. All other surfaces such as eupport 
umno. ledges, pipes. and other surfaces 
ould aIao be covered with polyethylene 

astlc slxetlng and Upcd before the walla

I
msclves ore completely covered with 
cling.

Next a thin layer of epray adhesive should 
• prayed along tlx lep of all walls

|
>undlr.g the endowed work area, close to 
wall-ceiling Interface, and a layer of • 
/ethylene plastic sheeting should be stuck 
this adhesive and Uped. The entire Inside

!
faces of all wall areas era covered In (hlo 
vner, and the sheeting over the walls is 
mded across the floor area until It meets 
he center of the area, where It Is taped to 
-n a single layer of material oncasLng (lie 
| re room except fer the celling. A final 
r of plastic sheeting is then laid ecrors 
pi a slic-covered floor srea and up the 
is to a level of 2 feet or so: this layer 
j'ldcs a second protective layer of plastic 
j ling over the floor, which can then be

removed and disposed ofeuslly after the 
• sbcslos-conlalning material that has 
dropped lo the floor has been bagged nod 
removed.

BaHdias Ifjyicn* Focslitia
Paragraph (|) of the final standard 

mandates that employers Involved In 
asbestos removal demolition, or renovation 
operations provide their employee* with 
hygiene facilities lo be used to decontaminate 
aabeatos-expoted workers, equipment, and 
dolhlng before such employees leave Ihc 
work area. Three decontamination facilities 
consist of:

(1) A clean change room:
(2) A shower: and

(J| An equipment room.
The cloen change room Is an area In which 

employees remove their slrvr.l clothes And 
don their respirators and disposable 

rolective dothlng. The dean room should 
ave hooka on tho wall or be equipped with 

lockers for the storage of wockern’ clothing 
and personal art Idee. Extra disposable 
covcrallfl and towob can also lx stored In the 
dean change room. •

The shower should bo contiguous with both 
the dean and dirty change room (tee Figaro 
F-3) and should b« used by oil workers 
leaving the work croc. The shower should 
alto be used la dean Qabertos-conlr.rr.lr.atrd 
equipment and tnalcriab, such as the 
outside* of csbealcc waste beg* and hnnd 
tool* used la the removal process.

\SMN00*/3 amo ooonj 
COVCflEO WITH PLASTK

Sowok EFA 15*3. A»b**+o« lUaoo^wot GWdaooa f^A/520-«5\V-C3-CJ7}.

Flrurv f-J. Cwtawav Vmw of E*do*ur« ejxi fsctlill**

The equipment room (oUo called the dirty 
chango room) Is the area where workers 
remove their protective covers Ha end »there 
equipment that Is to be used hi the work area 
can be stored. The equipment room should be 
lined with O-mfl-thick polyethylene plastic 
sheeting In the same way ss wa* done In the

work area eodesure. Two layers of C-mil 
polyethylene plastic sheeting that arc not 
ts ped together from a double Gap or barrier 
between the equipment room and iha work 
area and between tha shower and the deun 
change room (&e* Figure F—<).
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Work Area

nnnhl f> F 1 * p

Equipment Room 

Double Flap

Sh owe r

!° tht"'or1c »llc- 'wploycfl. .hould
lx directed lo duns* Into a c!«an ditpooaMc 
workiul! Imnwdlalnly after exiting the 
cndocurc (without removing their 
rrcplralora) and lo proceed Immediately to 
(ha shower. Alternatively. employees could 
be directed to vacuum their disposable 
coveralls with a HEPA-fillered vacuum 
before proccoding to a ohovrer located o 
distance from tha enclosure.

The dean room, shower. and equipment 
room must bo coaled completely to ensure 
that the sole source of air flow through these 
areas originates from uncontamirvated areas 
outside the asbestos removal, demolition, or 
renovation enclosure. The shower must be 
drained properly after coch use lo ensure that 
contaminated water Is not released to 
uncontsmlnatcd areas. If wests water U 
Inadvertently released. It should be deaned 
up as soon ao possible to prevent any 
asbestos In the water from drying and 

• becoming airborne In areas outside the work

Double Flap

Clean Change Room

Double Flap 
1 “

FVt'j*'* F-i. Typical F+iSUty L*y©u<

When feasible the dean change room, 
ilvovrer. and equipment room should bo 
contiguous and adiaoent lo the negative- 
pressure enclosure surrounding ti»« retnovoi 
area. In (he overwhelming number of caae*. 
hygiene fa-dliriea can be buiit contiguous to 
the negative-pressure eocioaura. In eooc 
Cat-ex. however, hygiene facilities may have 
to be located oa another floor of dvr budding 
where removal of oabetloa-conUtaing 
material* is Ujut.j place, la these InaUocex. 
the hygiene facilities can in effect be made to 
be contiguous to the work area by 
constructing a poiythylene plastic “tunnel” 
from the work area Lo the hygiene facilities.

Such a tunnel can be made even In cases 
whero the hygiene fadlitlcs arc located 
several floors above or below the work area: 
the tunnel begins with a double flap door at 
the enclosure, extends through the exit from 
die floor, continue* down the necessary 
number of flights of stairs and goes through a 
double-flap entrance to the hygiene fedliticx. 
which have been prepared as described 
obove. The tunnd is constructed of 2-lnch by 
4-lnch lumber or aluminum struts and 
covered with 6-cu!-thick polyethylene plastic 
sheeting.

In the rare instances when there is not 
enough space to permit any hygiene facilities

Establishing Negct/w Pressure Within the • 
Enclosure- \

• After construction of the enclosure U 
completed, a vcnlilatioQ eyateccfa) should be 
Installed to create a negative pressure within 
the enclosure with respect to the urea outside 
the enclosure. Such ventilation systems must 
be equipped with HEPA fliters lo prevent the 
release of aabeatca fibers to the environment 
outside the endosufe and should be operated 
24 hours per day during tho entire project 
until the final de&nup is completed and the 
results of final air samplefl are recsivod from 
the laboratory. A sufficient amount of air 
should be exhausted to create a pressure of 
— CLCZ Inches of water within the enclosure 
with respect to the area outside the ‘K, 
enclosure. f ..

These ventilation systems should exhaust 
the HEPA-Tdtcrcd clean air outside the •• • 
building In which ths asbcalos remornt. 
demolition. or renovation La taking place (see 
Figure F-6). If access to the outside Is not 
available, tho ventilation system con exhaust 
the HEPA-filtcrcd asbestos-free air to an area 
within the building thatris as far sway as 
possible from the enclosure. Care should be 
lakes to ensure that the dean tLr la released 
either (o an asbestos-free ares or in such a 
way es not to disturb any asbestos- 
containing materials.
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-i. of N*x*dv* rrtMvn S)*f(«ou. DT. D»ooot*icin-»<loa rEU. Lxiuurl UaJL KA.

* Aoc»*< A. SinjW-roo** work trx wlCi mui(i|>U wv»<iovr^ B, Sin^»-room work srtu with tin*1-* 
w ♦ctr»oe*; G, Latj* •in^i^-roon work «ro« wi(*j wUxiow* Auxiliary *lr »ourc*
yi arrow}. An«m ^*oou iu-*crio<i •! mu Pw**. twmWi trxiicxU pco^ro***oq of racoovtl

nomeler or pres sure jtcge Tar

I.g th« negative pressure within the 
) should b* Installed and ohouid bo 
d frequently throughout ail work 
ring which asbestos rtnov«L

1
*. or rcr.oratlon takas place.
•pra of nancouter? and pressure 
c available for this puL-po£C.

)c«(04 removal, renovation, and 
>n ofKntjcna should have a program

for monitoring the concentration of airborne 
asbestoa and employee exposures to 
asbestoa. Area samples should be collected 
loiido ih* enclosure (approximately four 
samples for 5000 square feet of enclosure 
area}. At teaal two samples should be 
collected ouliidc ihs work area, one at the 
entrance to the clean change room and one at 
the axhauot of iho portable ventilation 
eyatem. In addition, several breathing tone

samples should be collected from ihoao 
workers who can rooconably ba oxpocted to 
h*vo the hlghott potential exposure to 
asbcsloa.

/lamoving Asbsslo* MaUrich

Paragraph (o}{G)(lt) requires that employer? 
involved In oobesloo removal, demolition, or 
rcnovellea operatic na doe Innate o competent 
person le: . y. 'A •

(1) Set up the enclosure:
(2) Ensure tho Integrity of the enclosure:
(3) Control entry to and exit from the 

enclosure:
(4) Supervise all employee exposure 

monitoring required by this section:
(5) Ensure tho use of protective clothing 

end equipment
.(0) Ensure that employees arc trained In the 

use of engineering controls, work practices, 
and personal protective equipment

(7) Ensure the use of hygiene facilities and 
the observance of proper decoalamlnalion 
procedure#: and

(B) Ensure that engineering centra La are 
functioning properiy. • , ’

The competent person xvUJ generally be a 
* CertiGcd industrial Hygienist, an Industrial 
hygiVnist with training and experience In the 
handling of asbestos. cr a pereca who ha* 
auch training and experience os a result of 
on-the-fob training and experience. •

Ensuring lire Integrity of the endarurc (s 
accomplishod by Inspecting the enclosure 
before asbcitc4 removal work beglaa and 
prior to each work shift throughout the entire 
period work U being conducted la tho 
enclosure. Tbe Inspection ehedd be . 
conducted by locating all area* where air 
might escape from tha enclosure this la best 
accomplished by running e hand over all 
teams tn the plastic fcedosure to cocure that 
no scams aro ripped and the tape (a cocurely 
In place. < ■ ■ r.'.v.'/'"- . . .'

Tho competent person chbtdd also ensure 
that oil unauthorized pmronr.d do not enter 
the ondosura and that all employees and 
other personnel who color the enclosure have 
the proper protective do thing and equipment. 
He or (he should also ensure that all 
employee* and other personnel who enter the 
enclosure use the hygiene facilities and 
observe the proper decontamination 
procedures (described below).

Proper work practices are necessary during 
asbestos removal demolition, and renovation 
to ensure that tho concentration cf asbestos 
fibers Inside the enclosure remains as low as 
possible. One of the most important work 
practices It to wet tho aibeslos-containlng 
material before It Is disturbed. After the 
asbestos-containing material is thoroughly 
wetted. It should be removed by scraping (as 
In the case of sprayed-on or trowelc-d-on 
celling material] or removed by cutting tho 
metal bands or wire mesh that support the 
asbestos •containing material on boilers or 
pipes. Any residue that remains cn tho 
surface of the object from which asbestos Is 
being removed should be wire brushed and 
wet wiped.

Dagging aibosloa waeto malcrie! promptly 
after Its removni Is another work practice 
control that Is offectlve In reducing tho 
airborne concentration of asbestos within thn

LAM 014044
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supplies and equipment (lint 
00 (a min* ted should be 
pro-1* be led bags; Item* In this 
dc pUtllc sheeting. dijposaltlr 
rctpinlor cartridge!. «nd
w <L>h w* fcr.
i* one of (he moil effective 
juring adequate surveillance of 
the Asbestos removal 

h n checklist U shown in Figure 
(he checkliit af the beginning

of cadi shift In which asbestos removal lo 
being performed will serve lo document that 
oU the necessary precautions will be lakon 
during the asbestos removal work. The 
checklist contain* entries for cnouring that:

• Tho work area enclosure is complete:
• The negullvfl-preuurc system Is in 

operation:
• Necessary 0I5TU and labels an used: 

c*iumi cooi <J lo-re-u

ft.)

Yes No

i
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.£?

V/
DPMC-15310



Federal Rc^ialor / VoL 51. No. 119 / Friday. June 20. 1906 / Rules and Regulations 22733

* Appropriate work practice! arc used: 
x • Neceitsry protective clothing and 
equipment are used; and

* 'Appropriate decontamination procedure* 
arc being followed.

CAyjrtr/i.v the Wort, Arra

After all of (he a*bcslos-coatuining 
material i» removed and bagged, (he entire 
work area should be cleaned until l( I* free of 
nil ivxible asbestos dual. All aurfaccs from 
which asbestos has been removed should be 
cleaned by wire brushing (he surfaces. IIEI'A 
vacuuming these surfucei. and wiping (hem 
with amended water. The Jnstde of ihe piastre

enclosure should be vacuumed with a MFII'A 
vacuum and wet wiped until there 1c no 
visible duel In the enclosure. Particular 
utlention ehould be given to small horizontal 
surfaces such as pipes, electrical conduits, 
lights, and support tracks for drop ceilings 
Ail such surfaces should be free of visible 
dust before the final air samples are 
collected. '* •

Additional sampling should be conducted 
inside the endosure after the cleanup of Ihc 
work area has been completed. 
Approximately four area oamples should be 
collected for euch $000 square feet of 
enclosure area. The endosure should not be

dismantled unless (he final samples show 
asbestos concentrations of less than (he final 
standard's action level. EPA recommend# 
that a clearance level of 0.01 f/cc be achieved 
before cleanup Is considered complete.

A clearance checklist Is an effective 
method of ensuring that all surfaces are 
adequately denned and the enclosure Is 
ruudy to be dismantled. Flgura F~" shows e 
checklist that can be used during Ihe final 
Inspection phaec of asbestos abatement, 
removul. or renovation operation*.

SWLU^O coo-z <sto-»-«

• J

lam 014046

DPMC-15311



.ZX/0-* f-odoral Rcsiatwr / Vol. 51. No. 110 / Friday. June 20, 1&0C / Rules and Regulaticna

Final Inspection of Asbestos Removal. Renovation, 
and Demolition Projects

Date:

ID r o j e c t: 
.ocation: 
Building:

CHECKLIST:

Yes :No
a. Floor e. Horizontal
b. Horizontal surfaces

surfaces f . Pipes
c. Pipes g. Ducts
d . Ventilation h. Register

equ i pment i. Lights

ll ELD MOTES:
" Record any problems encountered here.

I-

h- ------------------------------

IaL AIR SAMPLE RESULTS:

F ------- .
I Figure F-7. Clearance Checklist

j COCK ti lO-T+-C

I

I LAM 014047
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ApfyorxJix C to \ Work Proclior*
.sod En-trvoodnx Controls for Small-Seal*. 
Shoct*Duralloo A«b«(o* Renovation and 
M*intenanca Actlvltic* Noo-Mondalo^y 

Vhit appendix is not mandatory. in (ha* 
construction industry employer* m*y <:h<K#*r 
to comply wilh self of the requirement* of 
OSIlA’s final rule for occupation*! exposure 
Jo asbestos in Ihc construction industry.
| However. employers winking to l»e
exempted from the require meriln of 
paragraph* (c)(fl| and (fK2][ii|(/7J * IH2G..A3
shall comply with ihe provisions of this 
appendix when performing *mull-ccnte. short* 
duration renovation or maintenance 
activities. OSJfA anticipates that employers 
In the electrical carpentry, utility, plumbing, 
and interior construction trade* enuy wish to 
avail themselves of the final standard** 
exemptions for email-scale. short-duration 
renovation and maintenance operations.

Definition of Smoil-S<alr.. Shart-Uttoalion 
A(.fi\itin

For the purposes of this appendix, email* 
acate. short-duration renovation and 
maintenance activities arc tasks soch os. but 
not limited to:

• Removal ot asbestoe-oontulninp 
insulation on pipes:

• Removal of small quantities of asbeitCM- 
containing insulation on beams or above 
ceilingi:

• Replacement of an k*be*lo*-oo«laining 
gasket on a valve:

• Installation or removal of a small section 
of drywatl:

• Installation of electrical conduits through 
or proximate lo aibestos-containing 
materials.

Evidence in the record (tee the Summary 
and Explanation section of the preamble for 
paragraph (g). Methods of Compliance, for 
specific citations) suggests that the ute of 
certain engineering and work practice 
control* is capable of reducing employee 
exposures to asbestos to levels below the 
final standard's action level |0.1 f/ccj.
Several controls and work practice*, used 
either singly or in combination, can be 
employed effectively to reduce asbestos 
exposures during small maintenance and 
renovation operations. These include:

• Wet methods:
• Removal methods

— Use of Clmxs bags 
•—Rrmo'til of entire asbestos insulated

pipes or aJrucJures 
— (lee of mini-enclosures

* Fncloaure of asbestos materials: and
• Maintenance program*.
This appendix describes these controls and 

work practices In detail.

Preparation of (he Area Before Renovation or 
Afom/eno/ico Activities

The first otep In preparing lo perform a 
snvull-ceale. short-duration asbestos 
renovation or maintenance task, regardless of 
(he abatement method that will be used. Is 
(he removal from the work Area of all objects 
(hat are movable lo protect them from 
asbestos contamination. Object* that cannot 
be removed must be covered completely with 
a 6-mil-thlck polyethylene plastic sheeting 
before the task begins. Lf objects have 
already been contaminated, they should be 
thoroughly cleaned with a High Efficiency 
Particulate Air (1EEPAJ filtered vacuum or be 
wet wiped before (hey are removed from the 
work area or completely encased In the 
p La sUc.

Wet Methods j
Whenever feasible, and regardless of the 

abatement method lo be used (c,g-. removal, 
enclosure, uae of jiovo bags}, wet methods 
must be used during small-scale, short 
duration maintenance ervd renovation 
activities that involve disturbing asbestos- 
containing materials. Handling asbestos 
materials wot is one of the most reliable 
methods qf.cnauring that asbestos fibers do 

• not become oirbooc: and this practice should 
therefore bo used whenever feasible. As 
discussed in the Summary end Explanation 
sedlon of the preamble for paragraph (g). 
Method* of Compliance, ivel methods can be 
used in the great majority of workplace 
situation*. Only In cases where asbestos 
work must be performed on live electrical 
equipment, on live steam lines, or In other 
areas where water will seriously damage 
materials or equipment may dry removal be 
performed. Amended water or another 
wetting agent should be applied by means of 
an airless sprayer lo minimite the extent lo 
which the asbestos-containing msteria! is 
di sturbed.

Asbestos-containing materials should be 
wetted from the Initiation of the maintenance

or renovotion operation and wclllrv- agents 
should be used continually throughout the 
work period lo ensure (hot any dry asbestos* 
containing material exposed In the course of 
the work i# wet end remolna Wet unlit final 
disposal

Removal of Small Amount of Asbestos- 
Containing Materials

Several methods can bo uoed to remove 
small nraoantn of a&bestocenlalnlng 
materials during small-ccale, ahorl-durallon 
renovation or maintenance tanka. These 
Indude lha use of glove bags, the removal of 
on entire aabeatoe-covered pipe or structure, 
and the construction of mini-enclosures. The 
;* xxsedures that employers must use for each 
of these operations If they wish to avail 
IhemaeJves of the firul rule's exemptions ore

• described In tho following sections.

Clove Bags
As discussed in the.Summary and 

Explanation section of tho preamble for
• paragraph (gt Methods of.Compliance, 
evidence in the record Indicate that the use of 
glove bags to enclose the work ares during 
omall-ccsle.' ahert-duratfob maintenance cr

• renovntSca«rivHIeb*'^«riU result hr employee ■*■ 
exposures to asbestos that arc below tho 
final standard's adloo level of o.l f/cc. This 
appendix provide# requirements for glove- 
bag procedures lo be followed by employers 
wishing to avail themselves of the standard's 
exemptions for cochacilvifice. OSHA ha# 
determined that the ute of these procedures 
will reduce the 0 hour time weighted average 
(TWA) exposures of employees involved In 
these work operations Lo levels below the 
oefiort level and wifi thus provide a degree of 
employee protection equivalent to that 
provided by compliance .with all provisions of
the final rule; ;* .. ?:V *-•*. * • *r'.

Clove Bag Installation. Clove bags are 
approximately «J4nch-wldc times 64-Inch- 
long bag* fitted with,arms through which the 
work can be ‘performed (see Figure C-l(A)). 
When properly installed and used, they 
permit workers to remain completely Isolated 
from the asbestos material removed or 
replaced inside the bag. Clove bags can thus 
provide a flcxlbile. easily Installed, and 
quickly dismantled temporary small work 
area enclosure that 1# ideal for small-scale 
asbestos rtnovatlon or maintenance jobs.

LAM 014048
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ih-n ba rrtnow-J Inm (fw tn-a »nrl ihr fbmr b«S ll«lf can U rcrrwod from Ihc work ort* 
v (o lx-rlinpotod of proper!/(Fiaurr O-UUI).

Top View

Side View

r

Plait
curta

c
n

\

Work
Area

P]at tlc 
C u r ta 1 n 
/

Change
Rood

:|----------------- 1
I Caution!
I Con ta 1 ns I 
IAib cstos!
II

J.

Vacuua hose

C—t. of

A Uni- Enel os a res

In wmfl L'vatarvcci. such as removal of 
d»lx«l04 froca a email ventilation g^taa or 
from s short Ungtk of duct, a glove big iruy 
not lx ellhor Ur^s enough or of-Lhe proper 
• h*px io «ncloA4 eh* work area. la such

•*. * ciliii-anclo^ura cia lx built around 
the ores wh«re smsL-ocaln. oh or(-duration 
oslxslcH mtlntcn-oocfl cr renovation work U 
to lx performed (Figure C-2). Soch an

endoeure should bs constructed of 0-mtb 
thick polyethylene pintle sheeting and can 
bo omull enough to restrict on try k> the 
a a boo lex work area to coo worker.

For example. a nL-J-enclosure can bo built 
In o anvaH utility do-nH whon asbestos* 
conlainL'vj duct covering to to be rrrrxjved. 
The enclosure U coasL'ucted by:

(1J Affixing pias lie shooting to tho wall: 
with spray adhoclvt and tape;

f2j Covering the /loo.- with plastic and 
ccullng the plastic covering the floor to the 
pUolk on Iba watlx

(3J Scalinj nay penetmUeno ouch as ptpea 
or electrical ccndulla with lope; and

(H) Constructing a email change room 
(*pproxImaUrly.3 feet «;uora) made of o-mil- 
thick polycthyiojio plrctk ouppertod by z- 
Inch by 4-tnda lumber (tlw plastic should be 
attached to the lumber.cuppcrta with staples 
or spray pdhoolvn end tapo).*:V._:'-v.. *

The change roca thouid bo contiguous to 
Iho mini enclosure, and fa nco«oary to allow 
the worker to vecucs cffhlo prolectlvo •* 
coverall 3 and remora tfccra before leaving the 
work area. While Inside the enclosure, the 
worker should vrwtr Tywkv disposable 
coveralls and use the appropriate HZ?A 
filtered dual .cartridge respiratory protection.

The advantages of ednJ-enclosures .va that 
they limit lha opened cf aabeotos . *.*.* 
contamination. reduce thepotential exposure 
of bystandcra and other “worker? who may be 
working In adjacent areas, and are quick and 
easy to bis tail The disadvantage cf nlal- 
cnclosures ts that they nay be too snail to 
contain the oquipmesJ cecaa&ary to create a

• negative press are-within the croiosurc; •
however, the double layer of plastic sheeting 
will serve to reotrid the release of asbestos 
fibers to the area outside the enclosure.

Jlernos-af of Entire Structures
When pipes are Insulated with asbestos- 

containing materials. removal of the entire 
pipe may be more protective, easier, aod 
more cost-effective lhaa stripping the*:*., 
asbestos Insulation frcciXha pipe. Before'- 
such a pipe U cut,* tbo csbcgtoo-ccnij Inlng 
Insulntlco must ba.Wrapped ^ti6-mIL> 
polyethylene pLccUcar^'caKraixlyoealod with 
duct Upecrcqt^uJeattpIs'pfasticccTcring 
will prevent cobcartca fib:ra frcdbcaaailng:;;.'. 
alrisomc w a recall<jfihoyfbratien erectcd -’* ** 
by the pcrwcrjtaw? cs^ tdcat lhe ptp£ TT'; '. 
possible, tho jHpw should be c=rl at joa liens'- 
that are not Insulated to avoid disturbing the 
asbestos. If a pipe U cgsiplgtcly Insulated 
with asbestos-containingxnatadala. small 
•cctionr should be rtripped using the gJove- 
bag method described above before the pipe 
Is cut at the stripped sectlona.

Enclosure
TItc dedsloa to endote rather thin remove 

asbestos-containing material from an area 
depends oa the building owner's preference.
Le- for removal or coaUirjjvenL Owners 
consider such factors as cost effectiveness, 
the physical configuralloa of the work area.
• nd the amount of traffic la the area'when . 
dctermJnJnj which abatement method to use.

If the owner chooses to cocloae the 
structure rather than to rrtrovo the asbestos- 
containing material InculaUng tL a solid 
slruciurc (airtight wall; and celling?} nuet be 
built around tho asbestca ccr/ered pipe or 
slruciurc lo prevent the release of ssboalos- 
containing malcriala into lha area beyond the 
enclosure and to prevent disturbing Lhasa

* Woo/loa cf Lrado r,.M?na ct cooiomcuJ products
do<a ttoi osoctKuU or>dort-«vc<U or 
r*coo>«T\**vi» lie* for uvi.

DPMC-15314
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1—1. Oii^iT4 j{io«rAf Trevor Um of Clo>^ Dap lei Sca^l-Sol*. SHori*Ovt»tl«« WaUImuoc* »«<l 
re^tovodo* Ojxr»<U>»a»

bogs sre single use control devices 
disposed of at the end of each fob. 
i are made ol transparent 6-fniMhick 
'lerve plastic with cro\s ofTyvek ‘
((he ur.< material uaed (o make the 

jIc proledive suits used in major 
rcmov*L rrnovsllon. and demolition 

m end in protective gloves). Clove 
read;!)* available from safety supply 
spearity asbestos removal itypiy 
'love bagx come pre-labcled with the 
warning label prescribed by OS HA 
for bags u*<d lo dispose of asbestos

log Equipment and Supplies. 
and s*.a (erialt that are necessary to 
bags effectively LvJude:

? (o *e*I the glove bag to the area 
h abibeiloe la to be rtraoved: 
nded witfff or other welting agents: 
Irfeu sprayer for Lhe application of 
S

. ©/ tr+4* « ojrt«wo4l ^T>dwc*-3
-MltlwW or
j (Ua (« —^

(<] Bridging encapsulaot (a pa«tc-likc 
aubslar.ee for coating asbestos) lo teal the 
rough edges of any asbestos-containing 
materials that remain within the glove bag at 
the points of attachment after the rest of the 
asbestos has be removed!;

(5) Tools such as r«ror knives, nipa. and 
wire brushes (or other tools suitable for 
cutting wire, etc):

(C) A HEPA filter-equipped vacuum for 
evacuating the glove bag (to minimize the 
release of asbestos fibers] during removal of 
the bag from the work area and for cleaning 
any material that may have escaped during 
the installation of the glove bag: and 

(7J HEPA-equipped dust cartridge 
respirators for use by lha employee* involved 
In the removal of asbestos with the glove big.

Gove Bog Work Prccitces. The proper uie 
of glove bags requires the following steps:

(1) Clove bags must be Installed ao that 
they completely cover the pipe or other 
structure whore ttbecloe wont, (a lo be dona. 
Glove tago are Installed by cutting the sides 
of lha glove bag lo fit the size cf the pipe from 
which asbeotoa (i to be removed. The glove

lug is iitt.ichcd lo the pipe by folding the 
upon edges together end securely seeling 
thrm with tape. All opening* In tho glove bug * 
muni be sealed with duct tape or equivalent 
material. The bottom s«*m of the glove bag 
must also be sealed wfth duct tape or 
equivalent to prevent any leakage from the 
hag that may result from a defect in the 
bollom seam (Figure C—1(B)).

•(2) The employee who Is performing the 
Hebesloa removal with the glove bog must 
don a hulf mask dual-cartridge HEPA- 
equipped respirator; respirator? should be 
worn by employees who ore tn dose contact 
with the glove bag and who may thus be 
exposed as a result of email gaps Is the 
seams of the bag or holes punched through 
the bug hy a rarer knlfo or a piece of wire 
mesh.

(3) The removed asbestos material from the 
pipe or other lurfacs that has fallen Into the 
enclosed bag must be thoroughly wetted with 
a wetting agent (applied with os alricsc 
sprayer through the pre-cut port provided in 
most gloves bag* or applied through a small 
hole cut in the bag) (Figure C-l(C))..'

(<tj Once the isbcsioo material bus been 
thoroughly wetted, it cas ba rcaovbd from 

• .(he pipe, beam or oLh-cr.curfaca—Toe chotess of •* • 
too^'to use to remove the tobesioo-ccotaining 
material depends on the type of material to 
be removed. Asbestos-containing materials 
arc generally covered with painted canvas 
and/or wire mesh. Painted canvas can be cut 
with a razor knife and peeled awsy from the 
asbestos-containing material underneath.
Once the canvos Kjuj been peeled away, the 
asbestos-containing material underneath may 
be dry. in which case It should be re-sprayed 
with a wetting agent to ensure (hat It .>•' • 
generates as lit tic dust ao possibla when 
removed. if the asbe^tcc^rrrtUlnlng material 
Is covered with wins cccalvth* aeah should * 
be cut with nips, da crilpo. or other'y • h; ? 
appropriate tool and removed-. :

A wetting agent mast then be used to opmy 
any Uyer of dry material that is exposed • 
beneath the mesh, the surface cf tha stripped 
underlying structure, and the inside of the 
glove beg.

(5) After removal of the layer of asbestos- 
containing material, tho pipe or surface from 
which asbestos has been removed must be 
thoroughly cleaned with a wire brush and 
wet wiped with a wetting agent until no 
traces of the asbestos coatairJng material cxn 
be seen.

(0) Any asbestos containing insulation 
edges that have been exposed as a result of 
the removal or maintenance activity must be 
encapsulated with bridging encapsulnnt to 
ensure that the edges do not release asbestos 
fibers to the atmosphere after the glove bag 
h*s been removed.

(7] When the asbestos removal and 
encapsulation have been completed, a 
vacuum hose from a HEPA filtered vucuuin 
must be inserted into the glove bag through 
the port to remove sny a(r In the bag that 
may contain asbestos fibers- When thn air 
has been removed from the bag. the bag 
should be squeezed lightly (cs close to the 
lop os possible), (wmed. and sealed with 
tape, to keep the asbestos matoriaU safely in 
the bottom of the bag. The HEPA vacuum can •

C
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by ra#ti«l ennUrt .hiring future 
mfrniri''.c ofv'r**liunt.

-,;h a pi'/rn/inml f*M th«* lift •>f ihn 
enclosure ihoulJ l>*i bulb of now 

kenaction material* and should !>•: impact 
klunl «nd airtight. Fjv:l‘»*wnr: w«Il« should 
undo of lonjjuc-and-groove Iw-urtl*. 
nSi wilh aplnc Jolnla. or jOTflum boards 
Ing taped uami. The underlying tlruduro 
I b« able (o support the weight of the 
osurc. (Suspended teiUn^s wlllt bid In 
el» do not provide airtight enclosures and 
jld not be ux-ed to andoce iLrvcturcs 
-red with asbestos-containing malcriala.) 
olnta between the well* and ociling of 
rndoiurt should bo caulked to prevent 
escape of asbeitoe fiber*. During the 
dUtioo of endosurea. tools that arc used 
>1 at drills or rivet tool*) should be 
;>ped wilh liEPA-fillercd vacuum*, 
rc constructing the enclosure. all 
trical conduits, telephone lines, recessed 
i. and pipes In the are* to be endowed 
Id be moved to ensure that the enclosure 
not have to be re-opened bier for routine 
-lergency maintenance. If such lights or
• equipment cannot ba moved to a new* 
km for logistic rcascea. or If moving
will disturb the csbeilc^-cootoinlng 

rials, removal rather than enclosure of
• bestos-conUlnlng materials is th« 
jpriate control method to uoc.

tenance Program
asbestos maintenance pro-jmm must be 
led in «U facilities thal have asbestos- 

ring material!. Such a program should

evelopment of an inventory of all 
los-containing materials In (he fadlity; 
criodic examination of all asbesto*- 
nlng materials to deteci deterioration: 
/rillcn procedures for Handling asbestos 
ials during (he performance of smaU- 
short-duration maintenance and 
ilion ociivitlea:
’rilten procedures foratbeslua 
al: and
'ritten procedures for dealing with
us-rebted emergendex.
iben of the building’s maintenance
cring itufT (electrician*. heullng/sL-
oning engineers, plumber*. etc.) who
: required Jo handle asbestos-
ling mNterials should be (ruined in i*fe
ores. Such training should indude at a
m:
urmalion regarding types of jjlxrstoa 
vurioui ctes and forms: *
jrmation cn the health effects 
ted with asbestos cxpoiurc: 
jcripliom of the proper methods of 
£ ssbestos-containing materials; and 
jrmation on the use of META- 
d dual cartridge respiratory and other 
I protection during maintenance 
s.

r<J Activities

lining program for the maintenance 
ring staff should describe methods of 

a abestos-conleinlng materials as 
utme maintenance activities that 

.hitrd when asbesto t<otiialnlng 
* sre Involved. For example, 
mcc st-ff employers should 
d

• Not to drill holnn In mlv-itowmitUining 
in.ilurials:

• No( to haivg pljnts or picture* on 
ainicturva covered with Ksboslua-ojnlmnlng 
materials;

• Not to a*nd asbcstos-contoining floor
tile;

• Not to dnntugc usbestos-conlaining 
materials while moving furniture or other 
objects:

• Not to Install curtain*. drape*, or 
dividers In *uch a way that they damage 
asbestos-containing material*;

• Not to dust floor*, ceilings, moldings or 
other surfaces In asbestos-conUmfneted 
environment! with a dry brush or sweep with 
a dry broom:

• Not to use an ordinary vacuum lo dean 
up asbestos-containing debris:

• Not lo remove celling tiles below 
asbestos-containing materials without 
wearing the proper respiratory protection, 
clearing the area of other people, and 
observing asbestos removal watte disposal 
procedure*;

• Not to remove venllUlion lyslcm filter# 
dry; and

• Not to ahake ventilation tystem filters.

Appoodlx H lo | 15^3X3—Substance 
Tocfmlci! Information for Asbestos. Non- 
Maodalory
L Substance Identification

A. Substance: -Aslxsloi* Is the name of a 
clou of magnesium-silicate mineral* that •

. occur In fibrous form. Minerals that are 
Included in this group arc chrysolite, 
croddolitc/amosile. anthophyllile asbestos 

- tremoiite asbestos. and octinolile asbestos.
‘ B. Asbestos, tremoiite, antbopbyUlte, and 

actinolite are usod In the manufacture of 
bcnt-rcalsUnt clothing, automotive brake and 
dutch lining*, and « variety cf building 
materials Indudlng floor Hies, roofing felt*, 
celling’tile*, asbestos-cement pipe and thecL 
and fire-resistant drywalL Aibcstoa,
(rcmolltc. anthophyllile and actinolite arc 
also present la pipe and boiler Insulation 
material*, and in sprayed-on materials 
located on beams. In crawUpaccs. and 

. between walls.
C. The potential for an asbestos-containing 

product to release breathable fiber* depend* 
on Its degree of friability. Friable mean* that 
the material can be crumbled with hund 
pressure and i* therefore likely lo emit fibers. 
The fibreu* or flufTy sprayed-on material* 
used for fireproofing. insulation, or sound 
proofing are considered lo be friable, and 
they readily release airborne fibers if 
disturbed. Materials such as vinyl-asbestos 
flour tile or roofing fell* are considered 
nnufriubhr and generally do not end! airborne 
fiber* unless subjected to sanding or sawing 
operation*. Asbestos-cement pipe or sheet 
t;*n emit airborne fiber# If the mMurial* are 
cut or sawed, or if they arc bmken during 
demolition operations.

U. Permiaaible exposure: Exposure to 
airborne asbestos, tremoiite. anthophyllite. 
and acllnolile fibers may not exceed 0.2 
fibers per cubic cenlimelnr of air (0.2 f/cc) 
averaged over I he fl-hour workday, 
if. Health Hazard Data

A. Aibesto*. ‘.remollte. anthophyllile. and 
• ctlnolile can r.«uK disabling respiratory

diio-a^ :ind various type* of cancem if thu 
flb-rr* nix inhulod. Inhaling or Ingesting fU>en 
from contaminated dothlng or akin can also 
result in those diseases. The sympiome of 
those ritviuAc# generally do not appear for 20 
or m<m: yctara after Initial axpoeuro.

fl. f.xjsosunj to asb«loB. trcoalite. 
anlhuphylUlo and nctlnoUlo Has been shown 
lo cause lung cancer, mesothelioma, ond 
cancer of the etomaefa arid colon.
Mesothelioma Is c rare cancer of the thin 
membrane lining of the chest and abdomen.
Symptom# of mesothelioma Include ohortnes# 
of breath, pain In the walla of the cheat and/

- or abdominal pain.
III. Respirators end Protective Clothing 

A. Respirators: You are required to wear a 
respirator when performing laaka ihul result 
In esbesto*. tremoiite, anthophylllte and 
actinolite exposure that exceed# the ' 
permissible exposure limit (PEL) ofCL2 f/cc.
These conditions can occur while your 
employer U In the process cfUuUlling 
engineering controls to reduce asbatoa, . 
tremoiite. anthophyilHa and adinplllo 
exposure, or whore engineering controls arts 
col feasible-to reduce asbestos, treznotUo, 
anthbphylllte and actlnolfta erposxzre. Air- 
purifying respirator* equipped with a high* 
efficiency particulate air (HEPA) filler can be 
used where airborne asbestos, tremoiite. 
anthophyllile and ecllnollte fiber ' 
ooncentmtiona do not exceed 2 f/cc 
otherwise. alr^uppliedL positive-pressure, full 
facepiece respirator# must be used.
OUpotable respirators cr dust maska are not 
permitted to be coed for asbestos. trcmoUia, 
anthophyllile and actlnoUta work; For In­
effective protect Ida. respirators emit fit your 
face and head snugly. Yocr employer U 
required to cooduct fit testa when you arc 
first o«*ignod a respirator and every 0 months 
theroxflcr. Respirators should cb(bo.‘ * 
loosenod or removed lo Wcrk alttialJcna 
where their use U required. vji,v 

B. Protective Go thing: You are required to 
wc*r protective clothing In worit areas where 
««b**ito*. tremoiite. anthophylllte, and 
actinolite fiber csonoentrallons exceed the 
pcrmkiible expoiure limit (PEL) oH)-2 f/cc to 
prevent contamination of the ildn. Where 
protective clothing It required, your employer 
must provide you with dean garments.
Unless you are working on a large asbestos.
tremoiite. anthophyllite. and actinolUc
removal or demolition project, your employer
muit aUu provide a change room and
separate locker# for your street dothes and
contaminated work dothes. If you are
working on u Urge asbestos, tremoiite,
anthophyllite. and actinolite removal or
demolition project, and whore ft is feasible lo
do so. your employer must provido a dean
room. *howcr. and decontamination room
oonilg'ioui lo the work area. When leaving
the work area, you must remove
coni«nbn«tcd dothlng before proceeding to
(hr shower, tf the ihower (s not adjeoent lo »*
the work *re*. you must vacuum your
tdothing brfore proceeding lo change the
nKjrn *hower. To prevent Inhaling fibers
In conl.nmin*led dienge room* and showra. ,v
Uivd ynur reiplnator on until yc~J leave the
ihowrr «tnd enter the clean change room.
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|V. Disposal Procedure* ar>d Cleanup 
A. Wecles that era generated by processes 

where asbestos. tremollte* anthopliyfilL*, and 
oefirolile is pree-eet Include:

1. Empty acbeato-1. tremollte. anlhophyllflc. 
end edinolite shipping contalnor*.

Z. Proce** wastes such us cudlnga, 
trimming*. of fcfoct materiaL*.

X Kou&ckeopla* wo etc Croc: sweeping of 
vacuuming. •

4. Asbestos fireproofing cc tnxulatlng; 
material Lh-ot l* restored free: building*.

5. Aj be* l os-containing building product* 
removed during building renovation or 
demolition.

6. Contaminated disposable protective 
clothing.

B. Empty shipping bag* can be flattened 
under axhausl hoods orxl pocked Into airtight 
containers for disposal- Empty *Mpplng 
drums arc dffficuit to dean and should be 
sealed.

C Vacuum log* or disposable paper filter* 
should not be cleaned. but should be cproyed 
with m fine water trJil and placed lalo a 
labeled waste container.

D. Process waste and housekeeping waste 
should be wetted with water Of a mixture of 
water snd surfactant prior to packaging la 
disposable container*.

E Aibeitos-contsinLng material that la 
removed from building* must be disposed of 
In leak-tight 0-mi! thick plastic bag*, plastic- 
lined cardboard container*, or plastic-lined • 
metal container*. Tbeae waste*, which arc 
removed while wet. should be sealed Ln 
container* before Lhey dry out to mlnlmixe 
tlve releato of asbeito*, Lremolito. 
cnlhophyllilc, and sdinoilta fiber* during 
handling.
V. Acoe*s to InformsUog ••• .

A. Each year, your employer La required to 
nfocu you of tluj Information contained In •
Jila standard and cppcudJc** for asbestos. In 
jddilioc. your employer most instruct you Ln 
be proper work practice® for handling * • 
t sbestos-contalr.lng material*. and the 
orrt-cl use of protective equipment.

E. Ycur employer Lx required to determine 
vhclhcr you or* being expoe-od to asbestos.
'ou of your rcpfcs^y.lsUv-a has the right to 
bierve employee measurements and to 
ecord the multi obtained- Your employer la 
tquired to Inform you of your exposure, end. 
you art exposed above the permissible 
mil he Of ihe Is required to Inform you of 
le actions that arc bring taken to reduce 
our exposure to within the permissible limit.
C Your employer is required to keep 
cords of your exposures and medical 
;«mlnttioas. These exposure records must 
: kept fer at lcssl thirty (30) year*. Medical 
cords must be kepi for the period of your 
nployment plus thirty (30) years.
D. Your employer Is required to release 
ur expoaure and medical records to your 
ysidan of designated representative upon 
ur written request.

ifHsndLx r to 5 10:t-50----Modlcal
rv^iclUsoa Guid«!irv*-s for A a bo 11 o*. 
mnoiiu. Anllsopbylata, and Amino 11 to.
•o-Id oocj (or y
tout# cf Entry 
nhslatlco Ingestion*

II. Toxicology
Clinical evidence of the advene effect* 

associated with exposure to asbeslus. 
Iromolltc. anthophyilllc. and actinotile. Is 
present In tha form of several well-conducted 
opldemlologlcal sledlc* of occupationally 
exposed workers, family contacts of worker*, 
end parsons living near asbealo*. trcmollte. 
anthophyUite. and setinoflte mines. Tb«e 
otudles havo shows a definite eroorialkm 
between exposure to asbestos, trcmolfle, 
anthophyUite, and ectrnclilo and aa 
Increased Incidence oflung conccr, pleural 
end perilonca! mesothelioma, gcstrololcstlna! 
cancer, and osbetlosis. The loiter (t a • 
disabling fibrotlc lung disease that U caused 
only by exposure to asbestos. Exposure to 
oebeetos. Ire mol (tc. anlhophyllile. and 
actinollLa bac also boon associated with as 
Increased Incidence of esophageal kidney. 
UryngeaL. pharyngeal and buccal cavity 
cancer*. As with other known chronic 
occupational disease*, disease associated 
with asbestos, trenail le. anthophyUite. and 
actlnolile generally appear® about 20 year* 
following Lhe first occurrence of exposure: 
There ore no known acute effects associated 
with exposure to asbestos, tremcUle, 
anthophyUite. and actlnolltc.

Epidemiological studies Indicate that tho J 
ri*k of lung cancer among exposed worker* 
who smoke cigarette* Is greatly Increased 
over the risk of lung cancer among non- 
exposed smoker* or exposed oonimokers. 
Thcsc studies suggest that cessation of 
smoking will reduce the risk of lung cancer 
foe a person exposed to asbestos. Ircmollle. 
onthophylllte. and actlnolltc but will not 
reduce It to the soma level of risk as iliat 

. existing for on exposed worker who has 
never smoked.
IIL Signs and Symptoms of Exposurc-RoUled 
Disease- -V, •'*

The signs and symptoms of lung cancer or 
gastrointestinal cancer induced by exposure 
to asbestos, tromolite. anthophyUite. and 
actlnolltc aro not unique, except that a chest 
X-ray of an exposed patient with lung cancer 
may show pleural plaques, pleural 
calctficalion, or pleural fibrosis. Symptoms 
characteristic of mesothelioma Iccludo 
shortness of breath. p*in In the walls of lhe 
chcsl or abdominal pain. Mesothelioma bat 
a much longer latency period compared wilh 
lung cancer (40 years versus 15-20 year*), 
and mesothelioma Is therefore more likely to 
be found among workers who were first 
exposed to aibestoi tl an early age. 
Mesothelioma Is always fatal

Asbestosls Is pulmonary tlbroiii caused by 
the accumulation of asbestos fibers In the 
lungs. Symptoms Include shortness of breath, 
coughing, fatigue, and vague feelings of 
sickness. When the fibrosis*worsens, 
shortness of breath occur* even at resl The 
diagnosis of aabestotis is baaed on a history 
cf exposure to asbestos, the pretence of 
characteristics radiologic changes, end- 
Inspiratory crocklea (riles), and other clinical 
feature# of fibrosing lung disease. Pleural 
plaque# and thickening art observed on X* 
rayc taken during the early olegee of lh« 
disease. Ajb-satoslc ts often a progressive 
dtsousc ev«n la the absence of continued 
exposure. although ihi# appears to be * highly

indivldwllrod cK, met eristic. In dcvct, 
death may bo caused by rcaplmtory or 
Cardiac falluro.

IV. Surveillance and Preventive 
Con s Idem t lone

As noted abovo, exposure to aabesuu. 
IromoUte. aathophyllllA, and ccitnclite hae 
been linked to ao Lccrwucd rick cf lung 
cancer, mocolhriiocta, gectrotnteatla-ij 
cancer, and aabcslosls among occupationally 
exposed werkorc. Adequate ocrocaing testa 
to determine on ompkjyee'a potential for 
developing serious chronic diaoaaes, such aa 
a cancer, from exposure to oobestoa. 
trcmollte. anthophylllta. end octlnolile do not 
presently exist However, come teats, 
psrtlculoriy cheat X-ray* end pulmonary 
function testa, cney Indicate that an employee 
hat been overexposed to asbestos, Irtmolllc. 
anlhophyfiltc'-ond actlnolltc: Increasing hla or 
her risk cf developing exposure related 
chronic disease*. It U Important for the 
physidan to become familiar with the 
operating conditions La which occupational 
exposure to asbe*to*..trrmolltn. * 
anthophyilllc, and actiooiltols Likely to occur. 

..This is partkatl.iriy.icpcrlant in evaluating 
crwrtilcAj and work hislorfcs and La'couductlng 
physical cxemlruitioQ*.' When an active 
employee ha* been Identified as having been 
overexposed to asbestos, trcmolita. 
anlhophyliUc and actlnolilc. measures taken 
by the employer to eliminate or mitigsie 
further exporuro shouldilao lower the risk of 
serious Icng-lonn conaequenoca. >. **.

The employer is required to Institute a 
medical surveillance program foe all 
employee* who are or wifi be tneposod to 
asboiloo, txrmollte. enlhophylilta,‘-aod' 
actinotile at or above the action level (0.1 
fiber per cublc;cenUmcier cf air) for Z0 cr 
more day* per year, and fee a LI edployeet 
wbo are asslgnod la tvearaJVogaliva-pressurc 
reiplrator. Ail excmlcaUcci and procedures 
must be perfenued by-cc cadet .the i * 
supKTrvixion of a Licensed pbyslciaa at a 
rcsionabie lima and pUce, and at no cost to 
the employee.

Although broad latitude Is giveo to the 
phyilcfan Ln prescribing specific teili to be 
Included la the medical lurvoTlLaQce program. 
OSHA require* Indusloa of the following 
elements In the routine examination:

(i) Medical and work histories with special 
emphasis directed to symptoms of the 
respiratory system, cardiovascular system, 
and digestive tract

(il) Completion of the respirator)' disease 
questionnaire contained in Appendix D.

(ill) A physical examination Induding a 
chest roentgenogram and pulmonary function 
lest (hat Includes measurement of the 
employee's forced vilal capadly (FVC) and 
forced expiratory volume tl cnc second 
(FEV,).

(Iv) Any laboratory or other test lhat the 
examining physician deem* by Bound 
medical practico lo be necessary.

The employer is required lo make the 
prescribed tests available at least annually to 
those employees covered: more often than 
specified If recommended by the examining 
physician; and upon termination of 
amp.oyment.

r
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Th< employer is required to pruvKl* lh* 
yilci-n with the following lnfuc»v*»tion; A 
jy of (hii slandard snd appendices: a 
*criplit>n rtf th< smployv-s'a duties as (hoy 
tie to stlxstos exposure: lha emptoyoe'e . 
rc<cn(i/<fvc level of exposure (o s«U»t(ot, 
nofclc, snthophyllits. end *c<lrKdn< a 
criptlon of «ny porw-il peutecrivn and 
)lfvJury squlpmctri «-cd: and information 
n prvvUnxi mod leal exomJrui llorva of the 
cted employee that U aci otherwise 
labie to ihe phyikJan. hiakln^ this 
-malloa sve/Ubta to the pbyciciaQ w£(j 
n the svsluation of the employee's health

in relation to assigned duties and fitness (o 
weur p-areone! prvlo<:l»*c cqulpnwnt. if 
required.

The employer le required to obtain 4 
written opinion from lh« sxemloin^ physician 
containing the results of Lbs medic*! 
examination; llwr physicist's opinion ** to 
whether the employee has any detected 
modicoI ooodlUona that would place the 
employoo at an Increased riak of exposure- 
related dlaatse: any reccramendod 
UmKaliona oa Iho employee or 00 the um of 
personal protective equipment; and a 
eUlamcnt that the employee ha a been

Informed by the physician cf the results of 
the medico] examination flj%d of any ttvcdical 
oondillona roialed to ahbestoc, tromollts, 
anthophyllUa, and octlaoUte exposure that 
require further ajcplanatJon cr treatment. This 
writ Urn opinion moot not reveej apeciflc 
findings or dlc^noooo ttnrejalod to exposure 
to cabceto*. LrcmollUx eolhcphylllte, and 
actlnolUc, and a copy cf the oplidoa must be 
provided to the effected employee.

[KR Doc. 06-1^74 FUod 0-17-W: t£Q pm]
OSCUHC COCX 4£}4«r-U

c

J

r
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§ 61.HO

(b) An owner or operator may elect 
to comply with the requirement* of 
{{ 61.243-1 and 61.243-2.

(c) An owner or operator may apply 
to the Administrator for a determina­
tion of an alternative mean* of emls- 
*lon limitation that achieve* a reduc­
tion In emissions of benzene at teaxt 
equivalent to the reduction In emis­
sion* of benzene achieved by the con­
trol* required In thU subpart- In doing 
to. the owner or operator *hall comply 
with requirement* of i 61.244.

Subpart* K—L [RatarvadJ

Subpart M—National Emlcilon 
Standard far A*b«*fot

AcrTKoame Coca 1X2 and 301(a) ot the 
Clean Air Act ax amended <42 U.S.C. 7412. 
7601(01.

Souacc 49 PR 13661. Apr. S. IBS4. unlc** 
othemrUe noted.

I Cl.1(0 Applicability.
The provisions of this aubpart are 

applicable to those sources specified In 
{| 61.142 through 61.153.

I Cl.141 DcflnlUont 

All terms that are used In this *ub- 
part and are not defined below are 
riven the tame meanlne as In the Act 
and In Subpart A of this part.

Acfi'ue loaste disposal site means any 
disposal site other than an Inactive 
site.

Adequately uxlted means sufficiently 
mixed or coated with water or an 
aqueous solution to prevent dust emis­
sions.

Asbestos means the asbesllform vari­
eties of serpenllnite (chrysotlle). rlc- 
becklle (crocldollte). cummlngtonlte- 
rrunerlte. anlhophytllte. and actlno- 
llte-tremollte.

Asbestos-containing waste materials 
means any waste that contains com­
mercial asbestos and l* generated by a 
aource *ubject to the provisions of 
this *ubpart. This term Includes asbes­
tos mill talllnc*. asbeilos waste from 
control device*, friable asbestos waste 
material, and bat* or container* that 
previously contained commercial as­
bestos. However, as applied to demoli­
tion »nd renovation operations, this 
term Includes only friable asbestos

Till* <0—Protection of Environment

waste and asbestos waste from control 
devices.

Asbestos material means asbestos or 
any material containing asbestos.

Asbestos mill means any facility en­
raged In converting, or In any Interme­
diate step In converting, asbestos ore 
Into commercial asbestos. Outside 
storage of asbestos material Is not con­
sidered a part of the asbestos mill. 
.Asbestos tailings means any solid 

i/vste 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 
a manufactured product that contains 
commercial asbestos, with the excep­
tion of processing at temporary sites 
for the construction or restoration of 
facilities.

facility means any Institutional, 
commercial, or Industrial structure. In­
stallation. or building (excluding 
apartment buildings having no more 
than lour dwelling units).

facility component means any pipe, 
duct, boiler, tank, reactor, turbine, or 
furnace at or In a facility: or any struc­
tural member of a facility.

friable asbestos 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 icaste disposal site means 
any disposal file or portion of It where 
additional asbeilos-contalnlng 'waste 
material will not be deposited and 
where (he surface I* not disturbed by 
vehicular traffic
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Chapter

Manufacturing mcuu the comblnln* 
of commcrdiil asbestos—or. In Che case 
of woven friction product*, the com- 
blnlnr of textile* conlainlnr commer- 
dal asbestos—with any other 
material(s). Includlnc commercial as- 
be*to*. and the processlnt of thU com­
bination Into a product.

Outride air mean* the air outilde 
bulldlnr* and structures.

Particulate asbestos material mean* 
finely divided particles of asbestos ma­
terial.

Planned renovation operations 
means a renovation operation, or a 
number of auch operation*. In which 
the amount of friable asbestos materi­
al that will be removed or stripped 
within a clvcn period of time can be 
predicted. Individual nonxcheduled op­
erations are Included If a number of 
such operations can be predicted to 
occur durlnc » riven period of time 
based on opcratlnr experience.

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

Renovation means alterlnr In any 
way one or more facility components. 
Operations In which load-supportint 
structural members are wrecked or 
taken out are excluded.

Roadusays means surfaces on which 
motor vehicles travel. This term In­
cludes hirhways. roads, streets, park­
in* areas, and driveways.

Strip means to take off friable asbes­
tos materials from any part of a facili­
ty.

Structural member means any load- 
supportlne member of a facility, such 
as beams and load supportln* walls: or 
any nonload-supportinr member, such 
as celllnrs and nonload-supportlng 
walls.

Visible emissions means any emis­
sions containing particulate asbestos 
material that arc visually detectable 
without the aid of Instruments. This 
does not Include condensed uncom­
bined water vapor.

Mt FR I244I. Apr. S. l««t; «9 FR 2S4S1. 
June 21. m<)

4 tl.l II Standard for aahmio* mill*.

Each owner or operator of an ashes- 
lux mill xliall citlu-r discharge no visi­
ble emissions to the outside air from 
Dial a.sbi-Mux mill or use (he methods 
\p«-f-1 f i«*il by { fil I .M to clean emissions

5 61. MS
conuinlnc particulate asbestos materi­
al before they escape to. or are vented 
to. the outside air.

I £1.10 Standard for road way a.

•No person , may surface . a .roadway 
with asbestos talltocs or asbestos-con- 
latnlnr waste material on that road­
way. unless It Is a temporary roadway 
on an area of asbestos ore deposits.

(«• FR 13641. Apr. *. 1#«C <» FR 25453. 
June 21. l»at)

I (I.ltd Standard for ntajiufaeturlnc.

(a) Applicability. This section ap­
plies to the following manufacturlnc 
operations uslnc commercial asbestos.
fll The manufacture of cloth, cord, 

wicks, tublnc. tape, twine, rope, 
thread, yarn, rovlnc. lap. or other tex­
tile materials.

(2) The manufacture of "cement 
products.

13) The manufacture of fireproofing 
and truulatlnc materials.

ft) The manufacture of friction 
products.

<51 The manufacture of paper, mill- 
board. and felt.

<61 The manufacture of floor tile.
(7) The manufacture of paints, coat- 

Ingx, caulks, adhesives, and sealants.
<8) The manufacture of plastics and 

rubber materials.
<91 The manufacture of chlorine.
(10) The manufacture of shotgun 

shell wads.
(Ill The manufacture of asphalt 

concrete.
(b) Standard. Each owner or opera­

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

(1) Discharge no visible emissions to 
the outside air from these operations 
or from any bulldlnr or structure In 
which they are conducted: or

(2) Use the methods specified by 
i SI.151 to clean emissions from these 
operations contalnlnr particulate as­
bestos material before they escape to. 
or are vented to. the outside air.

4 Cl.I 45 Standard for demolition and rrn. 
nvallon: Applicability.

The requirements of || 61.HG and 
51.1(1 apply to each owner or operator

I—6nvironmanlal Protection Agency
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§ 61.144 Till* 40—Protacilon of Environment

of a demolition or renovation oper­
ation as follows:

<a> If the amount of friable asbestos 
materials In a facility belne 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, ail the re­
quirements of H 61.146 and 61.H7 
apply, except as provided In paragraph 
<c) of this section.

<b> If the amount of friable asbestos 
materials In a facility belne derrj'ol- 
Ixhed Is less than 80 linear meters <260 
linear feet) on pipes and less than IS 
square meters <160 square feet) on 
other facility components, only the re­
quirements of parxeraphs (a). (b>. and 
(c) <1). <2). (2). <<). and <5) of f 61.H6 
apply.

<c> If the facility Is belne demolished 
under an order of a State or local eov- 
emmcntal accncy. issued because the 
facility Is structurally unsound and In 
dancer of Imminent collapse, only the 
requirements In f 61.146 and In para- 
craphx <d). <e). <f). and <c) of f 61.147 

; apply.
<d) If at least 60 linear meter* (260 

linear feet) of friable asbestos materi­
als on pipes or at least IS square 
meters (160 square feet) of friable as­
bestos materials on other facility com­
ponents arc stripped or removed at a 
facility belne renovated, all the re­
quirements of JI61.146 and 61.147 
apply.

(1) To determine whether par seraph
(d) of this section applies to planned 
renovation operations Involvlne 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 1 year.

<21 To determine whether paracraph 
<dl of this section applies to emercen- 
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 demoll 
lion and renovation operations arc 
exempt from the requirements of 
H 6 I Oil a l. 61.07. and 61.09.

I«* FH I 3 66 I. Aur 1 10« 4 4* FR 33413
Junr 3| l*|4)

6(1.114 Standard foe demolition and ren­
ovation; Notification requirement*.

Each owner or operator to which 
this section applies shall:

<s> 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 becins (f the operation is de­
scribed In { 61.145(a):

<2) At least 20 days before demoli­
tion becins If the operation Is- de­
scribed In i 61.145<b):

(3) As early as possible before demo­
lition begins Lf the operation is de­
scribed in | 61.145(c):

(4) As early as possible before ren­
ovation becins.

(c) Include the following Informa­
tion In the notice:

(1) Name and address of owner or 
operator.

(2) Description of the facility belne 
demolished or renovated. Inciudlnc 
the sice. ace. and prior use of the facil­
ity.

(3) Estimate of the approximate 
amount of friable asbestos material 
present In the facility la terms of 
linear feet of pipe, and surface area on 
other facility components. For facill-

-tles described In f 61.145(b). explain 
techniques of estimation.

<4) Location of the facility belne de­
molished or renovated.

(5) Scheduled start!nr 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 
i 61.145(c). the name, title, and au­
thority of the State or local tovern- 
mental representative who has ordered 
l hi- demolition.

(Approved by the Office of Winirrmrnl 
xnd Budget under control number 3000 
OJflt.i

III FR 13661. Apr S. H6t. <1 FR 3JtS3. 
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i

til.lO Standard toe demolition and ren­
ovation: Procedures foe «Mo« cml»- 
xlon control.

Each owner or operator to whom 
thla section applies ahail comply with 
the following procedures to prevent 
emlxalorta of particulate aabeatoa mate­
rial to the outside air:

(a) Remove friable aabeatoa materi- 
alx from a facility being demollahcd or 
renovated before any wrecking or dla- 
m anti Inc that would break up the ma­
ter! ala or preclude access to the mate­
rials for subsequent removal. However, 
friable aabeatoa materiaia need not be 
removed before demolition If:

(1) They are on a facility component 
that la encased In concrete or other 
similar material; and

(2) These materiaia arc adequately 
wetted whenever exposed durinc dem­
olition.

(b) When a facility component cov­
ered or coated with friable asbestos 
materiaia lx being taken out of the fa­
cility as units or In sections:

(1} Adequately wet any friable asbes­
tos materials exposed durinc cuttinc 

' or dLsJolntlnc operations; and
(2) Carefully lower the units or sec­

tions to cround level, not dropplnc 
them or throwlnc them.

(cl Adequately wet friable asbestos 
materials when they are belnc 
stripped from facility components 
before the members are removed from 
the facility. In renovation operations, 
wettinc that would unavoidably 
dim ace equipment la not required If 
the owner or operator:

(I) Asks the Administrator to deter­
mine whether wetting to comply with 
this paragraph would unavoidably 
damage equipment, and, before begin­
ning to atrip, supplies the Administra­
tor with adequate Information to 

• make this determination: and
(2) When the Administrator docs de­

termine that equipment damage would 
be unavoidable, uses a local exhaust 
ventilation and collection system de­
signed and operated to capture the 
particulate aabeatoa material produced 
by the stripping and removal of the 
friable asbestos materiaia. The lystem 
must exhibit no visible emissions to 
the outside air or be designed and op­
erated In accordance with the require­
ments in | 61.15a.

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

(1) Adequately wet friable asbestos 
materiaia during stripping; or

(2) Ute 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 f 61.151.

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

(1) Adequately wet the materials to 
ensure that they remain wet until 
they are collected for disposal In ac­
cordance with I 61.152; and

(2) Carefully tower 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 If they have, been removed or 
stripped more thin 50 feet above 
ground level and were not removed as 
units or In sections.

(f) When the temperature at the 
point of wetting la below 0*C (J2*FJ;

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

(2) Remove facility components 
coated or covered with friable asbestoi 
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.

I C1.H6 Standard for ipraylng.

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

(a) Use materials that contain 1 per­
cent asbestos or less on a 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 ipray-on application of mate­
rials that contain more than 1 percent
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ubcsto* on a dry weight bult on 
equipment, end machinery, except ax 
provided In paragraph (c) of thU ice- 
lion:

<11 Notify the Aelmlnlstrator at least 
20 day* before beginning the spraying 
operation. Include the following Infor­
mation In the notice:

(1) Name and address of owner or op­
erator.

(II) Location of spraying operation.
(III) Procedure* to be followed to 

meet the requirement* of thl* para- 
crap h.

(2) Dlxcharce no visible emission* to 
the outside air from the spray-on ap­
plication of the axbc* toe-con to! nine 
material or use the methods specified 
by I 61.154 to clean emissions contain- 
Inc particulate asbestos material 
before they escape to. or are vented to. 
the outside air.

fc) The requirement* of paragraphs
(a) and (b) of this section do not apply 
to the spray-on application of materi­
als where the asbestos fiber* In the 
materials are encapsulated with a bitu­
minous or resinous binder durinc 
spraytnc and the materials are not fri­
able after dryinr.

(d) Owner* and operator* of sources 
subject to this section are exempt 
from the requirements of H 61.05(a). 
61.07. and 61.09.

(Approved by the office of Manascmcnt 
and Budget under control number 3000- 
02«<.)

I <1.1(3 Standard for fabricating.

(a) AppiicabUiiv. ThU section ap­
plies to the followlne fabricating oper­
ations urine commercial asbestos:

(1) The fabrication of cement bulld- 
Ine 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 paneU: laboratory
furniture, bulkheads, partitions, and 
cclilne* for marine construction: and 
flow control device* for the molten 
metal Industry.

(b) Standard. Each owner or opera­
tor of any of the fabricatlne oper­
ations to which thl* lection applies 
shall either:

(1) Dlxcharce no visible emissions to 
(he outside air from any of the oper­
ations or from any building or atruc- 
ture In which they are conducted; or

(2) Use the methods specified by 
i 61.154 to clean emissions containing 
particulate osbe*to< material before 
they escape to. or ore vented to. the 
outside air.

( <1.150 Standard far Insulating Material*.

After the effective date of thl* re di­
lation. no owner or operator of a facili­
ty m$y Install or reinstall on a facility 
component any insulating materials 
that contain commercial asbestos if 
the materials ore either molded and 
friable or wet-applied and friable after 
dryinr. The provisions of thU para- 
rraph do not apply to spray-applied 
Insulatinc materials rerulated under 
f 61.148.

8 CI.ISI Standard for waatc disposal for 
aabcstoa mills.

Each owner or operator of any 
source covered under the provisions of 
i 61.142 shall;

fa) Deposit all asbestos-containing 
waste material at waste disposal site* 
operated In accordance with the provi­
sions of i 61.156: and 

(b) DUcharre no visible emissions to 
the outside air from the transfer of as­
bestos waste from control devices to 
the taillnc*'conveyor, or use the meth­
ods specified by ( 61.154 to dean emls- 
xlons containlnr particulate asbestos 
msterisl before they escape to. or are 
vented to. the outside air. Dispose of 
the asbestos waste from control de­
vices In accordance with f 61.152(b) or 
paragraph (c) of this section; and 

(c) Discharge no vUIble emissions to 
the outside air during the collection, 
process Inc. packaging. tram porting, or 
deposition of any asbestos-containing 
waste material, or use one of the dis­
posal methods specified in paragraph*
(c) (l) or (2) of this section, as follows:

(1) Use s wetting agent as follows:
(11 Adequately mix all asbestos-con- 

lalnlng waste material with a wetting 
agent recommended by the manufac­
turer o( the agent to effectively wet 
dust and tailings, before depositing 
the material at a waste disposal site.
Use ti<e agent a* recommended for the
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ill) Discharge no visible emissions to 
the outside sir from the wetting oper- 
xtlon or use the methods specified by 
{ SI.lit to clesn emissions containing 
pxrticulxte asbestos msterlxi before 
they escape to. or xre vented to. the 
outside sir.

(Ill) Wetting mxy be suspended when 
the xmblenl temperature at the waste 
disposal site Is less than — 9.5"C (IS'P). 
Determine the ambient air tempera­
ture by an appropriate measurement 
method with an accuracy of 

. ~l'C(±m, and record It at least 
hourly while the wetting operation Is 
«us pended. Keep the records for at 
least 2 year* In a form suitable for In­
spection.

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

f (I.ISZ Standard for waste disposal for 
manufacturing demolition, renovation.
• praying, and fabricating operations

Each owner or operator of any 
source covered under the provisions of 
|{ 81.144 and 61.149 shall:

(a) Deposit 'all asbestos-containing 
waste material at waste disposal sites 
operated In accordance with the provi­
sions of f 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 (bXl). (2). or C3) of this 
section, as follows:

(I) Treat asbestos-containing waste 
* material with water:

ti) 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 I 61.154 to clean 
emissions containing particulate asbes­
tos material before they escape to. or 
are vented to. the outside air: and

OK) After wetting, seal alt asbestos- 
containing waste material in leak-tight 
containers while wet: and 

Ov) Label the containers specified In 
paragraph tbXlKIU) as follows:

CAUTION 

Contains Aabeatoe- 
AvoM Opening or 
Breaking Container 
Breathing Asbestos la Kaxardoux 
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 IPlO.lOOKgXaxil).

(2) Process asbestoo-oontalning 
waste material Into noniliable forme

(I) Form all asbestos-containing 
waste material Into nonfliable pellets 
or other shapes: and

(II) Discharge no visible emissions to 
the outside sir from collection and 
processing operations, or use the 
methods specified by i 61.154 to dean 
emissions containing particulate asbes­
tos material before they escape to, or 
arc rented to. the outside sir.

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

(49 m 13661. Apr. I. 1964; 49 PR 23453. 
June 21. 1964)

I (1.1 S3 Standard, for Inactive waste dis­
posal rite* for aabesto* mills and man­
ufacturing and fabricating operation*.

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 Inac­
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- 
berioi-contalnlng material, and grow 
and maintain a cover of vegetation on
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the area adequate to prevent exposure 
of the asbestos-conUinlne waste mate­
rial: or
'(3) Cover the asbestos-oontainlne 

waste material with at least 60 centi­
me te re <2 feet) of compacted nonasbe*- 
toa-contalntnx material, and maintain 
It to prevent exposure of the asbestos- 
conUininc waste: or 

<4) For Inactive waste disposal sites 
for asbestos tall Inca apply a resinous 
or petroleum-based dust suppression 
acent that effectively binds dust and 
controls wind erosion. Use the axerit as 
recommended for the particular asbes­
tos tslllpr. by the manufacturer of 
the dust suppression aeenL Obtain 
prior approval of the Administrator to 
use other equally effective dust sup­
pression scents. For purposes of this 
paraeraph. Wsate crankcase oil Is not 
considered a dust suppression scent.

(b) Unless a natural barrier ade­
quately deters access by the cenerxl 
public. Install and maintain warotne 
sicn* and feocinc as followa or comply 
with paraeraph (aX2) or (aX3) of this 
section.

(1) Display wamlnc ciens at all en­
trance* and at Intervals of 100 m (330 
feet) or less alone the property line of 
the site or alone the perimeter of the 
sections of the site where asbestos-con­
tain Inc waste material was deposited. 
The wamine slens must

(I) Be posted In such a manner and 
location that a person can easily read 
the Icrend; and

(II) Conform to the requirements for 
51 cmx36 cm (20"xl<") uprlcht 
format slens specified In 29 CFR 
I9I0.1<S(dX<) and this pancraph; and

(III) Display the followlne leeend In 
the lower panel with letter sixes and 
styles of a visibility at least equal to 
those specified In this paraeraph.

Spaclne between any two lines must 
be at least equal to the helrht of the 
upper of the two lines

(2) Fence the perimeter of the cite In 
a manner adequate to deter access by 
the reneral 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 ccneral 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 paraeraph (a) or 
(b) of this section.

I41.1S4 Air-rieaaine.
(a) The owner or operator who elects 

to use alr-cleaninc. as permitted by 
ii 61.142, 61.14.4. 6L147(cX2).
61.147(dX2). 61.14«bX2). 61.149(b).
61.151(b). 61.151(cXlXll). 61.I52(bXl) 
(ID. and 61.1S2(bX2Vshall:

(I) Use fabric filter collection de­
vice*. except as noted In paraeraph (b) 
of this section, dolne all of the follow­
lne:

(I) Operatlne the fabric filter collec­
tion devices at a pressure drop of no 
more than JB3S kliopaacal (4 Inches 
water race), as measured across the 
filter fabric and

(II) Ensurtne that the airflow perme­
ability. as determined by ASTM 
■Method D737-75. does not exceed 9 
m'/mJLn/m* (30 ft'/mln/ft') for woven 
fabrics or ll*/min/m*<35 ft’/mln/ft*) 
for felted fabrics, except that 12 m*/ 
mln/ra* (40 ft*mln/ft*) for woven and 
14 m'/mln/m* (45 ft *min/ft*) for 
felted fabrics Is allowed for fllterine 
air from asbestos ore dryers: and

(111) Ensurinc that felted fabric 
vclehs at least 475 (Tams per square 
meter (14 ounces per square yard) and 
Is at least 1.6 millimeters (one-six­
teenth Inch) thick throuchout; and 

(|v) Avoldlnc the use of synthetic 
fabrics that contain fill yam other 
than that which Is spun.

(2) Properly Install, use. operate, and 
maintain all tir-cleanlnc equipment 
authorised by this section. Bypass de­
vices may be used only durinf upset or 
emer(cncy conditions and then only 
for so lone as It takes to shut down the 
operation reneratln( the particulate 
asbestos material.
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<b) There are the followlnt excep­
tions to paragraph (aXl):

<11 If the use of fabric creates a fire 
or explosion haaard. the Administra­
tor may authorise as a substitute the 
v* of wet collectors designed to oper­
ate with a unit contacting energy of at 
least 8.85 kllopascals (40 Inches water 
cate pressure).

(2) The Administrator may author­
ise the use of filtering equipment 
other than that described In para- 
craphs (sXI) and <bXl) of thU section 
If the owner or operator demonstrates 
to the Administrator's satisfaction 
that It Is equivalent to the described 
equipment In fUterlnr particulate as­
bestos material. j

t<» m 12581. Ape. *. lMt 4* FR 25453. 
June 21. 1*841

I 41.155 Reporting.
I (a) Within 80 days after the effec-
I live date of this subpart. each owner
{ or operator of any existing source to
! which this subpart applies shall pro­

vide the followlrvc Information to the 
Administrator, except that any owner 

■ or operator who provided this Lnfor-
• matlon prior to April 6. 1884 in order

to comply with I 81.24 (which this sec­
tion replaces) Is not required to resub- 

: mlt It.
’(1) A description of the emission 

control equipment used for each proc­
ess; and

(2) If a fabric filter device Ls used to 
control emissions, the pressure drop 
across the fabric filter in Inches water 
care; and

(I) If the fabric device uses a woven 
fabric, the airflow permeability In mV 
mln/m’ and; If the fabric Is synthetic, 
whether the fill yam Is spun or not 
spun: and

(II) If the fabric filter device uses a 
felted fabric, the density In c/m\ the 
minimum thickness In Inches, and the 
airflow permeability In m'/mln/m1.

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

<i) A brief description of each proc­
ess that cenerates asbestos-containing 
waste material: and 

(II) The average weight of asbestos- 
containing waste material disposed of. 
measured In kg/day; and

5 61.156

<1(11 The cmlaslon control methods 
used In all stages of water disposal- 
and

<lv) 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 source* subject to ( 61.153;
<(> A brief description of the site: 

and
(ID The method or methods used to 

comply with the standard, or alterna­
tive procedure* to be used.

<b) The Information required by 
paragraph (a) of this section must ac­
company the Information required by 
I 61.10. The Information described In 
this section must be reported using 
the format of Appendix A of this part.

(Approved by this Offloe of Management 
and Budget under control number 2000- 
0264)
(Sec. 114. Clean Air Act as amended (42 
D5.C T414)>

6 41.154 Active waste'disposal tiles.

To be an acceptable site for disposal 
of asbestos-containing 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 risible 
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 (c) 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 (cXl) of this section must 
be met.

(1) Warning signs must be displayed 
at ail 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 U depos­
ited. The warning sign* must:

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

(ID Conform to the requirements of 
51 cm x 36 cm (20" \ 14") upright
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