
HOWABD COUNTY HEALTH DEPARTMENT

JOVCE I. IOYO. I,O, I.P H,

Gotn l|lltlx otrlcEn
Eursau of Envlronmontal Hsglth
3525 Elllcott Mills Drlvo
Elllcott Clty, Msryland 21043

Oirector - ,161-9956

Water & Seworaoo, Pormlts ' 461.g0lxl
Community Envlronm€ntal He8lth . aol.gg44
Tochnical Sorvicss - 451-0055

Novenb:n l? | t986

l.ln. Tsr Garven, Vice President
Colunbie Res iden t ial l'lanagement, Inc,
P.0. Box Bl6
Colunbie, tlaryl and 21044

The {ollqring i6 to in{orm you o{ asbestos supuey results {nql recent
sarnp I ing per{ormed by this Department at the aboue neferenced propenty, and to
rdv i se you o{ correc t iue ac t i ons to be tal(en .

0n octobep 2t 1986, in response to a nequest {or assistance {nom tho
lnspections and En{orcenent Division o{ the Holrand County Department o{ Publ ic
[.,orl(s, I conducted an inspection o{ the premises and took seuen conposite
sanples o+ ceil ing tnatenials fnon hallways and apartment units. The results
shoq, the chrysol ite asbeEtos content vanies {non seven to {ifteen pencent.
Cop ies o{ I aboratory repor ts are enc I osed.

During this and a {ol lou-up inEpection 0ctoben 9t t986, I noted
danaged on det?rionating ceiling matepial in apartments 801, 509r 407; in the
hallurays nean the elevatonE on the {ouFth and seventh floong, at the ends of
the {ounth {loor hal lwa),s, and along smre o{ the perimeter o{ the top (ninth)
{loor uhene thene wai old uaten damage {rom noo{ leakage.

The amount o{ sampling and ph/sical inspection done is su{{icient to
charectenize the condition and asbestos content o{ spnayed-on cementitious
naterial in Abbott House, and it is thus neasonable to assume that all guch
ceil ing matepial contains chrysotile absestos in proportions lange enough to
wannant abatement action throughout the entire building.

Re! Abbott House
tlii9li Cedar Lane, Col umb ir
SLns

0ear i'lr , Garver l



!.ln . Tdlr Garver 2 Nouerrben 17) 1986

Friable asbesto9-containing material (A0'l) as I have notedr which may
also be pnesent in other unitB and aneas o{ the building' poses a health he-
zard fron its potential to release inhalable, disease-cauEing {ibenE.

Thene are two counses o{ action uhich may b€ tal(en:

l) complete nenoval o{ all spnayed-on ceil ing material by a con-
tractor o{ current I icen5une with the State o{ Harylandr 0{{icr
o{ Envinonmental Prograrrs, Air f'lanagement Adninistnation;

D inspection o{ all ceil ing sur{aces in the building {on identi{i-
cation and subsequent removal o{ detenionated asbestos-contain-
ing, to be {ol lou,ed by the inetitution o{ an operation and
maint€nance ( Otd4) program to seal , encapsulater and maintain
al I remaining ceil ing naterials in accordance with guidel ines
set {orth in the EPA publ ication "Guidance {on Controll ing
Asbestos Containing Materials in Buildings'r a copy o{ which
is enclosed {on your re{erence. As in (l), this work must be
per{ormed b)', a contractor o{ current I icensune with the Air
tlanagenen t Adr in i5tnat ion.

Pl ease advise me o{ youn intentions within one month o{ your peceipt
o{ thi5 letter. If you have any queEtione or i{ I ma/ be o{ further assist-
encer please do not hegitate to contact me at 461-9955.

Sincenely,

John T. Ingal ls, Directon
Techn ical Serv ices Pnogran

JTI rhs

cc I Clrde Shippe, Inspectione & En{oncement
0r. Joyce Boyd
Fnenl( t,hi tehead, Air Management Afiiinistration
Ri ta Benton r Resident Managen, Abbott House
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June 20, 1986

Part ll

Department of Labor
Occupalional Satety and Health
Administration

29 CFB Part 1910 GENERAL INDUSTRY

Occupational Exposure to Asbestos,
Tremolite, Anthophyllite, and Actlnolite;
Flna! Bules

Note: THERE ARE ALSO STANDARDS FOR

CONSTRUCTION 29 CFR'I926.58
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XIIL Amcndod StaDdards

PART t91o-{AttENDEOI

Pa 1910 of Title 29 of the Code of
Federal Regulations is hereby amended
as follows:

1. The authority citation for Subpart B
of Part 1910 conUnues to read as
follows:

Authority: Secs, {, 0, ond I of the
Occupstional Safety ard Health Acl. 29

. U.S.C. 653, 855, 857i WalBlDHealey AcL al
u.S.C. 35 et seq.; Service Cortrsct Act of
1965, 4r U.S.C. 351 er 6eq.; Pub. L s1-5{. {0
U.S.C. 333r Pub. L 85-712, 33 U.S.C.941:
National Fourdation on Arts snd Humanitiet
Act, m U.S.C. s51 el req; Sccretary oflabor'!
OrdeB 12-71 (38 FR 8754). 8-78 (41 FR 25059),
or H3 (48 FR 357361 6nd 23 CFR Part 1011.

2. Paragraph [a) of ! 1s10.19 is hercby
revised to read as follows:

! tgro.tg Spcclrl proYblqt. lor !&
contamlnr &

la) As bes tos, tremoli te, onthop hy I li te,
ond oclinolite dusl. Section 1910.1m1
shall apply to the exposure of every
employee to aBbestos, tr€molite,
anthophyllite, and actinolile du6t in
every employment and plsce of
employmert cover€d by !! r910.13,
1910.14, 1910.15, or 1910.16, in lieu of 8ny
different standard on exposure to
a6bestos, trcmolite, anthophyllite, and
actinolite dust which would otherwiae
be applicable by virtue of any of those
sectiors, 

.

Subpart Z-{Ame. lcdl
3. The authority citation lor Subpan Z

of Part 1910 is levised eg lollowgr
Authorilyr S€cr.6 and L Occupational

Safety Dnd Health Acl. 29 U.S.C.655. 857i
Secr"tary of Labor'r Orderr Nos. 12-71 (38 FR
87s{). e-70 (41fR 25OSS), or Hl3 l{8 FR
35730), aB applicsble: end 29 CFR Part 191t.

Section 1910.1000 Tebles Z-7, Z-Z Z-3 also
issued under 5 U.S.C.553-

Section t910.1000 not islued under 29 CFR
Part 19l1, except for "Arsenic" snd "Cotlon
Dust" listings ih Table Z-1.

Section 1910,1m2 not iBsued under 29
U.S.C. 65,5 or 29 CFR Part 1911i rlso issued
under S U.S.C. 553.

Sections ,910.1m3 $rough 1910.1m0 6lso
issued under 29 U.S.C. 853.

Section 1910.1025 also issued under 29
U.S.C.653 end 5 U.S.C.55a.

Section 1910.1043 also issued under 5
U.S.C. 551 et seq.

Section3 1910,1045 and 1970.10.17 slso
issued under 29 U.S.C.050.

Sections 1910.1499 snd 1910.1500 slso
issued under 5 U.S.C. 553,

4. Section 1910.lm1 ie hereby revieed
to read as follows:

! 1910.1001 A.Dstor, t.mollta,
lnlhophyllita, aod actlnollta-

(al Scope ond applicotion. (71T'l\is
section applieB to all occupationsl
exposureE to asbeglos, tremolite,
anthophyllite, snd actinolile, in all
industries cover"d by the Occupstional
Safety and Health Act, except a!
provided id paragaph (aX2) of this
sectioD.

[2) This Eection does not apply lo
constmction work ae defined in 29 CFR
1s10.12(b). lExposure to ssbestos,
tremolite, anthophyllite, 8nd Bctinolite
in construction work i8 covered by 29
cFR 1926.58.1

(bl Definitions. "Action level" mean8
an airbome concentration of asbestos,
tr€molite, enthophyllite, sctinolite, or a
combination of these minerals, of 0.1
fiber per cubic centimeter (f/cc) of air
calculated as an eight (SFhour time-
weighted aversge.

"Asbegtog" includea chrysotile,
amosite, crocidolite, tremolite asbestoa,
onthophyllite asbeatos, actinolite
asbesto& and any of theee minerale that
have been chemically treated and/or
sltered.

"Assistant S€cretary" means the
AsBistant Secrctary of labor for
Occupational Safety and Health, U.S.
Depadment of Labor, or designee.

"Authorized person" means any
peraon authorized by the employer and
required by work duties to be present in
regulated areac,

"Director" meanr the Director of the
Nstional tnstitute for Occupational
Safety and Healtr. U.S. Department of
Health and Human Servtoes, or
designee.

"Employee expooure" meana that
exposure to airborne asbestos, tremolite,
anthophyllite, sctinolite, or a
combination of the8e minerala that
would occur if the employee were not
usinB rc8piratory protectiv€ equipmenL

"Fiber" means a particulate form of
ssbestos. tremolite, anthophyllite, or
actinolite, 5 microm€tels or longer, with
a lenSth-to-diameter ratio of at lease 3 to
1.

"High-efficiency particulate air
(HEPAI filter" meana e filter capable of
trapping and retaining at least 99.97

percent of 0.3 miqometer diameter
monodisperre particles.

"Resulated Brea" meang an area
estsbli8hed by the employer to
demarcate areas where airbome
concentralions of asbestos, tremolite,
enthophyllite, actinolite, or a
combination of these minerale exceed.
or can reasonably be expected to
exceed, the permissible expoaure limil.

"Tremolite, authophyllite, or
octinolite" mesns the non-asbsto! fomr
of thege minerals, and any of thece
minerals that bave been chemically
treated and/or altered.

[cl Permiseible exposun linit (PEL).
The employer ehall ensur? that no
employee is expoaed to an airbome
concentration oI a8be8t08, tremolite,
anthophyllite, actinolite, or a
combination of these minerals in exceaa
of 0.2 fiber per cubic centimeler of air as
an eiSht (8)-hour time-weighted average
(TWA) 8s determined by the method
prescribed in Appendix A oI this
Eection, or by an equivalent method.

(d) E xpos urc non i to ri nB.-471
Genera,L (i) Detemin8tions of employee
expoeure shall be made from breathing
zone air aamplea thal arc reple8entativs
of the &hour TWA of each employee.

(ii) Representative &hour TWA
employee exposures ahall be determined
on the basis of one or more samplea
repreaenting full-shifi exposurcs for
each shift lor each employee in each lob
classificalion in each work arca,

(2\ Initiol monitodng. (i)Fach
employer who bas a workplace or work
operation covered by thia atandard,
except a8 provided for in paragraphe '
(d){z)(ii) and [dXzXiii] of this section,
ehall perform initial monitoring of
employees wbo are, or may rcasonably
be expect€d to be exposed to airbome
concentralionE at or above lhe action
level.

[ii) Where the employer hao
monitored afler December 20, 1981i, and
the monitorin8 ssti'Bfies all other
requirements of thi8 section, the
employer may rely on guch earlier
monilorinS results to Batirfy the
requirements of para8raph (dXzXi) of
this section.

(iiil Wher€ rhe employer has relied
upon objective data that demonstrates
thst asbestos, tremolite, anthophyllite,
actinolite, or a combinstion of these
minerals is not capable of being
released in airbome concenbatioa! at or
above the action level under the
expected condllion8 of proceering, uae,
or hondling, then no initial monitorin8 ig
requir€d.

[3] Monitoring frcguency (periodic
monitoring) ond parrems, After the
initial determinatione required by

ty
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pors8raph (dX2Xi) of this section,
ramplee shall be of euoh frequency and
pattem as to repre8ent with reasonable
accuracy the levels of exposure of the
emplcyeea. ln no case shall sampling be
at inlervals Srealer lhan six months for
employees whose exposues moy
reasonably be foresecn to exceed the
action level.

(41 Chonges in monitoring freguency.
Il either the initial or the periodic
moritoring required by paragraphs (d)(2)
and (d)(3) of this section slBtistically
indicates that employee exposureS are
below the action level, the employer
may discontinue the monitorinS fo!
those employeea *'hose expoaurea ane
represented by sucb monitorinS.

15) Addi tionol monitoti ng.
NotwithstandinS the provisions oI
parasrsphs (dl(2Xii) and (d)(a) of lbia
section the employer shall institute tle
exposure modtorinS required under
paragraphs (d)(2)[i) and [dX3) of this
aection rghenever there haa been a
ciange in the production, proce8s,
contrcl equipment, pereonnel or worl
practces that m8y rcBult in new or
additional expoaureo above the aclion
level or when the employer hae any
rta8on to suspecl thst I chBnge [ray
result in new or sdditional exposures
above lhe action level.

(61Method of nonitozrs. (i) All
ramples teken to aetjsfy the monitoring
requinments of paragraph (d) sball be
pemonal eampleo collecte*following the
proceCureo apecified in Appendix A.

(ii) All aamplea taken to satisfy the
mcdtoring requhements of psragraph
(d) ahall be evaluated usinS the OSIIA
Reference Method {ORM) specified in
Appendix A of this section, or an
equivalent counting method.

(iii) If an equivalent method to the
ORM is used, the employer rhall enaure
that the method meets the followin8
criteda:

(A) Replicate exposure data used to
establirh equivalency are collected in
ride.by-eide field and laboratory
comparisons: ard

(B) The comparison indicstes that 90%
of the samples collected ir the range 0.5
to 2.0 tiEes lhe pem'i88ible limit hav€ an
accuracy range of plu8 or minus 25
percent of $e ORM results with I 95%
confidence level aa demonstrated by a
rtatistically valid protocol; and

[C) The equivslent method ig
documented and the rtsults of the
compari8on testing are maintained,

(iv) To satiEfy the monitoring
rcquirements of paragraph (d) of this
section, employers must use the rcsults
of monitorin8 analyeia performed by
laboratories which have instituted
quality assurance prcgrams that include

the elements as prescribed in Appendix
A.

l7l Employee nolificolion of
monitoting results. (i) The emplol'er
shall. withio 15 working dayc after the
receipt of the resulta of any montoring
performed under the stEndsrd, notify the
affected err.ployees of lhese resulls in
writinS eithe! individually or by
postinS o[ re8ults in aD appropriBte
locstion that iE accessible to affected
employees.

(ii) The wrirten notificstion required
by parsgraph (d)(7)[i) ol this Bection
shall cortain the corective
action being taken by the employer to
reduce employee expoaure to or below
the PEL wherever monitorinS results
indicsted that the PEL hsd been
exceeded,

(el Resu I o ti d Arco s.-l7l
Estoblishmenl. the employer ohall
e8tablish r€Sulated areaa wherever
airbome concentmlion8 of 8sbe8to8,
tremolite, anthophyllite, actinolite, or s
combination of theee minerals sr€ in
exceea of the permissible expoaute limit
prescribed in paragraph [c) of thia
section.

(2) Demorcotion. 9,egulated areas
chall be demarcated from the reat of the
workplace in any mamer that minimizes
the number of persons who will be
expo8ed to sBbestos, Eemolite,
anthophyllite. or actinolite.

[3) ,{cce3s. Access to reSulated sreas
shall be limited to authorized peraono or
to persons suthorized by the Act or
re8ulstions issued pursuant thercto,

t4) Provision of respzulors, Each
person entering a regulated area shall be
supplied with and requircd to use a
respirstor. selected in ac,cordaace with
paragraph [g)[2) of thiE section,

l5) Prohibited octivilr'es. The employer
ehall ensure that employees do nol eat,
drink, smoke, chew tobacco or gum, or
Bpply cosmetics in t}le regulated sresB.

{fl Methods of conplionce,4T)
Engineering conlrols ond work
pmctice*. (i) The employer rhall
institul€ engineerinS controls snd work
practices to Educe aDd maintain
employee expoeure to or below the
exposure limil prcscribed in paragraph
(c) of this aection. excepl to the extent
that euch controls are not leasible.

(ii) Whcrever the fea6ible en8ineerinS
controla and work prsctices that c8n bc
instituted arc not sufficienl to reduce
employee expoeure to or below the
permisrible expoeure limit pr€scribed in
parsgloph (c) of this section, the
employer ehall uee them to reduce
employee expoaure to the lowest levels
achievable by these controlg and shall
supplement them by the uee ol
respiratory protectiol thal camplies

with the requirements of paragraph (g)
of lhis section.

(iii) For the followin8 operations,
wherever feasible enSineerinS controls
and work practices thal can be
instituted are not sufficicnt to reduce the
employee exposure to or below the
permissible expoeure limit prescribed in
paragraph (c) of this section, the
employer shall use them to reduce
employee exposure to or belou' 0.5 fiber
per cubic centimeter of air (as an eight-
hour time-w€i8hted average) and ahall
oupplenrent them by the use of sny
combination of respimtory protection
that compliee $,ilh the requirements of
paragraph (g) of thiE section. work
practices and feasible engineering
controlg that will reduce employee
exposure to or below the permiaaible
erposure limil prercribed in paragraph
(c) of lhis seclion: CouplinS cutoff ir
primary asbestos cement pipe
manufaclurin8: sanding in primary and
aecondary asbealoa cement 8heet
manufacturinS; Srinding in primary and
Eecondary friction producl
manufacturin8; ca.ding 8nd 8pinning in
dry textile processes: and grinding and
sandin8 in primary plastic8
manulacturin8.

Iiv) Local exhsust venti18tion. Local
exhaust ventilation and dust collection
slstems ehall be designed, constructed,
inslelled, and maintained in accordsrce
with Sood practices auch as thosc found
in the American Nalional Slardatd
Fundsmentals GoveminS the Design and
Operation of lrcal ExhauEt System6,
ANSI 29.2-1979.

(v) Ps icular tools. All hand-operated
and power-operated tools which would
produce or releaee fibera of asbeatos,
tremolite, anthophyllite. actinolite, or 8
combination of theae minerals so as to
expose employees to levelg in excegs of
the expoeure limit preecribed in
paragraph (c) of this section, 8uch as,
but nol limited to, sawE, aconer8,
abresive wheels, and drills, ahaU be
prorided wilh locsl exhaust ventilation
eyateme r.r'hich comply with paragraph
(fl(1)(ir) of thia aection.

(vi) Wet methoda. lnaofar aa
practicable, aabeatos, tremolite,
anthophlllite, or actinolite 8hall be
handled, mixed. epplied, removed, cut,
scorrd. or otherwise worked in I wet
state sufficient to pr€vent the emission
of airbome fibera so as to expose
employee8 lo levels in excera of lhe
exposula limit prescribed in paragraph
[c) of thi3 section, un]ess the usefulneog
of the prcduct would be diminished
therrby.

(vii) MalerislE containing aebeator,
tremolite, anthophyllite. or actinolitc
ahall nol be applied by spray methoda.
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(viii) Particular producta and
operatione. No arbesto8 cement, mortar,
coatinS, grout, pla8ter, or aimilar
msterial containilg asbestos. tremolite,
anthophyllite, or actinolite shall be
removed from bags, cartons, or other
containers in which they are shipped,
without beinB either wetted, or enclo6ed,
or ventilated 60 a8 to preveot effectively
the release of airborne libers of
asbestos, tremolite, sntbophyllite,
actinolite, or a combination of theee
minerals so as to expoEe employees to
levels in excess of the limit prescribed in
paraSraph (c) of this section,

Iix) Compressed air. Compressed air
shall not be used to remove a6bestoa,
t.emolile, anthophyllite, or actinolit€ or
materials containin8 asbestos, tremolite,
anthophyllite, or actinolite, unless the
compressed air ia used in conlunction
with I ventilation system designed to
capture the dust cloud crcsted by the
compressed air,

l2l Complionce prcgmm. (i) Where the
PEL is exceeded, the employer shall
establish and implement I written
program to reduce employee exporure to
or below the limit by means of
engineering and work practice controls
aB required by paraSraph [fX1) of this
section, aod by the use of respiratory
prctection wbere requircd or peEritted
under thig aection.

(ii) Such programs rhall be reviewed
and updated ae necessary to rellect
significsnt cbanges in the atatue of lhe
employer'r complimce pro816nt.

(iii) WritteD pro8rams shall be
submitted upon request for examination
snd copyin8 to the A88i8tant Secretary,
the Ditector, affected employeeo and
deeignated employee representatives.

(iv) The employer ahall not uee
employee rotation as a meana of
compliance with the PEL

lB) nes pi tutory proleclionlTl
6enerol. The employer shall provide
respirator8, and enSure that they are
used. where required by thiE 6ectioo.
Respiratora shall be ueed in the
f ollowing circum8tances;

(i) During the intewal necessary to
inatall or implement fessible engineerin8
and work practice contsola;

(ii) ln work operations, auch ae
maiDtenance and repair sctivitier, or
other activities for which engineering
and work practice conlrol! are not
feasible;

(iii) tn work situationg where feaeible
engineering and work practice controla
are not yet sufficient to rcduce exposure
to or bel(w the expoeure limlt and

(iv) ln emergenciea.
(21 Respirotor selectrbn. (i) Where

respiraloE ar€ required under thir
aection, the employer rhall select and
provide 8t no cqst to the €mployee, the

appropriate rcspirator ss specified in
Table t. The employer ahall eelect
respirators from among tho8e jointly
approved aa being acceptable for
protection by the Mile Safety end
Health Administration [MSHA) and by
the National Institute for Ocaupational
Safety and Healtlr (NlOSHl under the
provisions of 30 CFR Pa.t 11.

[ii) The employer shall provide a
powered air-purifyin8 respi18tor in lieu
of any ne8ative pressure respirator
epecified in Table 1 whenever:

[A) An employee chooses to u8e this
type of respiratori and

IB) ThiE reepirator will provide
adequate protection to the employee.

TABIE I._BESPIFAToEY PRoTECTlo{ FOR AS.
BESIOS, TFEMOLITE, ANTHOPHYUITE, ANO

AqnnourE FTBERS

respirator, or thet the lsfety or health of
the employee or other employeer will be
imp8ired by lhe use of a reepirator. Such
employee shall be assi8ned to another
job or given the opportunity to bansler
to a different position whose duties he
or she ie able to perform with the same
employer, in the same SeoSrBphical alea
and with the same senio ty, slstus, and
rste of psy the employee h8d iust prior
to such trengfer, iI such a different
position ia available.

(41Respirutot fit test:ng. il T\e
employer ehall ensure that the respirator
issued to the employee exhibitB the lesst
posaible facepiece leakage and lhat the
respirator is fitted properly.

(ii) For each employce wealin8
neSative pressure respirators, employera
shall perform either quantit8tive or
qualitative face fit tests 8t the time of
initial fitting and at leasl every six
months thereafter. The qualitstive lit
tests may be used only for lestin8 the fft
of half-mask reapiratorr where they are
pemitted to be worn, and shall be
conducted in accordance with Appendix
C. The tests shall be used to select
facepieces that provide the required
protection ss prescribed io Table I.

(h\ Prctec ve w,otk clolhing and
equipment-[1! Provision and use.ll aa
employee is exposed to asbestoe,
tremolite, anthophyllite. actinolite, or a
combination of these mineralo above the
PEL or where the possibility of eye
irritation exists, the employer ehall
prcvide 8t no cost to the employee and
ensure that tbe employee useo
appropriale protective work clothing
and equipment 8uch 8s, but not limited
tol

(i) Coverallo or similar full-body work
clothi4:

(ii) Gloves, head coverings, and foot
coveringe; and

[iii) Face ohielde, vented goggles, or
other appropriate proteclive equipment
which compliea with $ 1910.133 of.thi!
Part.

l2l Removol ond storage. (iJThe
employer rhall ersure that employeer
remove work clothinS contaminated
with asbeEtos, tremolite, anthophyllite,
or actinolite only in change rooms
provided in accordance with paragraph
(iX1) oI thir section.

[ii) The employer rhall en8ure that no
employee tekee contaminsted work
clothing out of the change room, except
those employeeE authorized to do so for
the purpose of laundering, maintenance,
or dieposal.

(iii) Contaminated work clothing ahall
be placed and stored in closed
containere which prevent dispersion of
the aBbestor, tremolite, snthophyllito,
snd actinolite outside the container.
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l3l Respitotot ptoq|om. [i) Where
reepiratory protection is required, the
employer ohall institute a respirator
program in accordance witi 29 CFR
1s10.134(b), (d), (e), and (0.

(ii) The employer shall permit each
employee who uaee a filter respiralor to
change the filter element8 whcnever an
increase in breathinS resistance is
detected and ehall maintain aIl adequate
aupply of filter elements for thiB
purpo9e.

(iii) Employeea who wear respirators
8hall, be permitted to lesve the
reSulated ares to wash their faces and
respirator facepiecea whenever
nece88ary to prevent skin irritation
sssociated with respirator u8e.

(iv) No employee ehall be assigned to
taEks requirin8 the uEe of rcspirstors ii
based upon his or her most rlecent
examination, an examinin8 physician
determineE that the ernployee will be
unable to function normally wearing a
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(iv) Containers of contaminated
protective devices or work clothing
which are lo be taken oul of change
rooms or the workplace for cleaning,
msintensrce or disposal, shall bear
labela in accordance with parag.aph
UX2) of this section.

(3) Cteoning ond rcplocenent. (i)The
employer ahall clean, Iaunder, repair. or
replace proteclive clothing end
equipment required by this paragraph to
maintain their effectiveness. The
employer ehall provide clean protective
clothing and equipment at least weekly
to each affected employee.

Iii) The employer shall prohibit the
removal of asbeslos. tremolite,
anthophyllite, and actinolite from
prolective clothinS and equipment by
blowing or shaking.

Iiii) LaunderinS of contaminated
clothiry ahall be done so as to prevent
the release of airborne fibers of
asbest08, tremolile. anthophyllite,
aclinolite, or s combinalion of these
miuerals in excess of the permissible
expo8ure limit prescribed in paragraph
[c) of this section.

(iv) Any employer who gives
contaminated clothin8 to another person
for laundering ehall inform such person
of the requiremenl in paragraph
(h)(3)(iii) of thi8 Eection to effectively
prevent the release of airbome fibers of
asbestoe, tremolite. anthophyllite,
sclinolite, or I combination of these
minerals in excess of the permissible
exposure limit.

(v)The emptoyer shall ilform any
person who launderg or cleans
protective clothing or eq!ipment
contaminated with asbestos. tremolite,
anthophyllite, or actinolite, of the
potentially harmful effects of exposure
to asbestos. tremolite, anthophyllite, or
actinolite.

{\'i) Cortaminated clothing shall bo
transported in s.Jaled impermeable bags,
or other closed, impermeable containers,
and labeled in accordance n'ith
paragraph (.i) of this Beciton,

li) HyEiene locilities and proctlces-
l1l Chonge rooms. (i) The employer shall
provide clean change rooms for
employees who work in areas r,r'here
their airbome expoeu.e to asbestos,
tr€molite. anthophyllite, actinolite. or a
ccmbination of these minerals is above
the permisoible exposure Iimit.

(ii) The employer ahall en$ure that
chan8e rooms are in accordance with
! 1910.141(e) of this part, and are
equipped with two separate lockers or
storage fscilities.60 separsled as to
p.event contamination of the employee's
street clothes from his protective work
clothinS and equipment.

12) ShoweB. (i) The employer shall
ensure lhot employees who work in

areas where their airborne exposure is
above the permisaible expoaure limil
shower al thc end of the work shift.

(ii) The employer shall provide
shower facilities which comply with
! 1910.141(d)[3) of this part.

(iii) The employer shall ensure that
employees who are required to shower
pursuanl to paragraph (i)(2)(i) of this
section do not leave the workplace
wearin8 8ny clothinS or equipment irorn
durin8 the work shift.

(31 Lunchrooms. Ii) The employer ahall
provide Iunchroom facilities for
employees r+ho work in ureas where
their airborne exposure i8 above the
permissible exposure limit.

(ii) The employer shall ensure that
lunchroom facilities have a positive
pressure. filtered air supply, and are
readily accessible to employees.

(iii) The employer shall ensure that
employees who work in areas r.,r'here
their airborne exposure is above the
permissible exposure limit wash their
hando and faces prior to eatinS. drinkinS
or smoking.

(iv)The employer shall ensure that
employees do not enter lunchroom
facililies with protective h'ork clothing
or equipment unless surface asbestog,
tre olite. anthophyllite. and sctinolite
fiberg have been removed from the
clothinS or equipment by yaccuming or
other olelhod that removes dust 1^'ithout
causinS lhe asbestos, trcmolite.
anthophyllite, or actirolite to become
airbome.

li) Comnunicotion of hazords to
entplol'ees-|7) Woming slgns. [i)
Posting. Warning signs shall be provided
and displayed at each regulated area.In
addilion, warning signs shall be posted
at all approaches to regulated areas so
thot an employee may read the signs
and take necessary protective steps
before entering the area,

(ii) SiSn specifications. The warning
signs required by para$aph Ii)[1Xi] of
this 8ection shall bear the followinS
information:
DANCER
ASBESTOS
CANCER AND LUNG DISEASE
IIAZARD
AUTTJORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE
CLOTIIING
ARE REQUIRED IN THIS AREA

{iii) Where minerals in the regulated
a.ea are only trcmolite, anthophyllite or
actinolite, the employer may replace the
term "asbestos" with the appropriate
mineral name.

l2l Woriling lebels. (i) Labeling.
Warning labels shall be affixed to all
raw malerialg. mixtures. scrap. waste,
debris. and other products containinS

astre6los, tremolite. anthophyllite, or
aclinolile fibers. or to their container6.

Iii] Lsbel speci[ications. The labels
shall conrply with the requi.ements of 29
CFR 1910.12m(D of OSHA's I{azard
Communication staodard, and shall
include the foltou in8 information:
DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
CANCER AND LUNC DISEASE
HAZARD

(iii) $here minerals to be labeled are
only lremolile. anthoph] ilite, o.
actinolite. the emploler may replace the
term "asbeslos" with the appropriate
mineral name.

13) Itlotcial sofety doto sheets.
Employers uho are manufacturers or
importers of asbestos, tremolile,
anthophyllite, or actinolite or asbeslos.
tremolite, anthophyllite, or actionlite
products sharll comply with the
rcquirements re8arding development of
mBterial safety data sheets as specified
in 29 cFR 1910.1200(9) of osHA's
Hazard Communication standard,
except as provided by paragraph (jX4) ot
this rection.

(4)The proviiions for labels required
by paragraph (i)(2)or for material salety
data sheets required by paragraph (jX3)
do not apply where:

(i) Asbestos, trcmolite. anthophyllite.
or actinolile fibem have been modified
by a bondinB a8ent, coatinS. binder, or
olhcr material provided that the
manufacturer can demonstrate that
during any reasonably foreseeable use.
handling, storage, disposal, processing,
or transportation. no airborne
concentrations of fibers of asbestos,
tremolite. anthophyllite, actinolite, or 8
combination of these minerals in excess
of the action level will be released or

(ii) Asbestos, tremolite, anthophyllite,
actinolile. or a combination of these
minerals is present in 8 product in
concentrations less lhan 0.1%,

l5l Enployee informotion and
troining. (il fie employer shall institute
I training program for all employees
who are exposed to sirborne
concent.ations of asbestos. tremolite,
anthophyliite, sctinolite, or a
combination of these minerals al or
above the action level ensure theit
participation in tbe proSram.

(ii)Training shall be provided p.ior to
or at the time of initial assiSnment and
at Ieast annually theresfter.

(iii) The tlaininS program shall be
conducted in a manner which the
employce is able to understand. The
employer shall ensure that each
emplol,ee is informed of the following:
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(A) The health effecl associated with
asbestos, hemolite, anlhophyllite, or
actinolite exposure;

(B) The relationship between smokinS
snd exposurc to asbestos, tremolit€,
anthophyllite, and actinolite in
producing lung cancen

[C)The quantity, location, manner of
use, release, and storage of asbesloa,
lremolite, anthophyllite, or actirolite,
and the specfic nalure of operationg
which could result in exposure to
asbe8to8, lremolite, anthophyllite,or
actinolite:

(D) The ergineering conhols and work
practiceB associaled with the
employee s job assignment;

(E) The specific procedures
implemented to protect employees from
exposure to a8be8tos, Eemolite,
anthophyllite, or sctinolite, such as
appropriate work practices, emel8ency
end clean-up procedures, and personal
protective equipment to be used:

(F) The purpoEe, proper use, and
limitations of respirators and protective
clothing:

(G) The purpose 8nd a description of
the medical surveillance proSram
rcquircd by psragraph (1) of this section;

{H) A review of *ris atandard,
including appendices.

{iv) nccess lo information and
traininB materialB.

[A) The employer ehall make a copy
of this 6tandard and it8 appendices
readilv available without cost to all
affected employees. '-

(Bl The employer ahall provide, upon
request, all materials relatinS to the
emplo!'ee information and traininS
proSram to the Assistant Secretary and
the training proSram to lhe A6sistant
Secrelary and the Director.

lk) Housekeeping. [1) All surlace8
shall be maintained as free as
practicable of accumulations of dust8
and waste containin8 asbestos,
tremolite, snthophyllite, or actinolite,

(2) All spil18 and sudden releaseg of
material containinS asbestos, tremolite,
anthophyllite, or actinolile shall be
cleaned up as eoon as possible.

(3) Sulfaces contaminated with
asbestos, tremolite, anthophyllite, or
aclinolite may not be cleaned by the use
of compressed air.

{4) Vacuuming. HEPA-filtered
vacuuming equipment shall be used for
vacuuming. The equipment shall be used
and emptied in a manner which
minimizes the reentry of asbesto8,
tremolite, arlthophyllile, or actinolite
into the workplace.

(51 Shoveling. dry sweeping and dry
clean-up of asbestos, tremolile,
anthophyllite, or actinolite may be used
only where vacuuming and/or wet
cleaning are not feasible.

(0) Waste dispossl. WaEte, Bmap,
debris, bags, coltsilers, equipment, and
clothin8 conlBminated with asbestos,
tremolite, anthophyllite. or sctinolite
consigned for disposal, shall be
collecled and disposed of in realed
impermeable bags, or other closed,
impermeable containers.

(ll lledicol s urve i llance-|7)
Generol.-! i) Employees covered. Tlle
employer ghall institute a medical
aurveillance program for all employeer
who are or will be exposed to airbome
concentrations of fibers of a8be6tos,
bemolite, snthophyllite, ectinolite, or a
combination of these mineralE at or
above the action level.

[ii) Examinalion by o physicion. (A)
The employer ehall ensure that all
medical examinatione and procedures
ar€ perforhed by or under the
aupewision of a liceneed physician, and
shall be provided without cost to lhe
employee and al a reasonable time and
place.

(B) Peraono ol}rer lhan Iicensed
physiciana, who administer the
pulmonary function testing required by
this eection, shall complete a training
course in spimmetry sponsor€d by en
appropriate academic or profeasional
institution,

l2l Pre p I o c e m e n t e x o m in o ti ons. {il
Before an employee is assigned to en
occupstion expo8ed to airbome

concentlation8 of asbestos, tremolite,
anthophyllite, or actinolite fiben, s
preplacement medical examination shall
be provided or made available by the
employer.

(ii) Such examination ghall include, as
a minimum, a medical and work hietory;
A complete physical €xamination of all
syetems with empha8is on the
respiratory system, the cardiovascular
system and digestive tract: completion
of the respiratory diaease standardized
questionnairc in Appendix D, Part 1; a
chest roentSenoSram (posterior-anteriot
14x17 inches); pulmonary function tests
to include forced vitsl capaciry (FVC)
and forced expiratory volume at 1
eecond IFEVI.o): and any additional
test8 deemed sppropriste by the
examininS physician. Interpretstion and
classification of chest roentgenoSrams
ehall be conducted in accordance with
Appendix E

l3l Pe odic examinorbrs. (i) Periodic
medical examinalions shall be msde
available annually.

(ii) The scope of the medical
examinstion shsll be in conformance
with the pmtocol establighed ir
paraSraph (1X2)[ii), except that the
frequency of chesl roentgenograma ehall
be conducled in accordence wi& Table
2, and the abbreviated atandardized
questionnaile contained in Appendix D,
Pa 2, shaU be administered to the
employee.

Y6s sE€ ksr €rro.rr€

t
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l4't Terminolion of employment
examinations. (i) The employer ahall
provide, or make available, a
termination of employment medical
examinalion for any employee who haa
been expoaed to airborne
concentrations of libers of asbestos,
tremolite, anthophyllite, actinolite, or a
combination ol thege minerals ai or
.6bove the action level.

(iil The medical examination shall be
in accordance with the requiremente of
the periodic examinations stipulsted in
paragraph (lX3) of thia section, and ehall
be eiven within 30 calendar days before
or after the date of termination of
employment.

(3) Recent exominorrbns. No medical
examination is lequired of any
employee, if adequate records ehow that
the employee hae been examined in
accordance wilh any of the preceding

para8raphs [(l)(zF(l)({)] within the psst
1 year period.

(61 lnformolion pmvided to ,he
ph ys i c i on, The employer ahall providc
the following information to the
examining physicianl

[i) A copy of this standard and
Appendices D and E

[ii) A desc ption of the alfected
employee'e dutiea aa they relate to the
employee'a exposure.

(iii) The employee'e representative
exposure level or anticipated exposure
level.

(iv) A description of any pereonal
protective and respirstory equipment
used or to be u8ed.

[v) tnformation from previoua medical
examinations of the affected employee
that is Ilot otherwise available to the
examtring physicisn.

r5 ro 35 35+ ro.5

TAaLE 2--FREoUENCY OF CHEST BOENTGENOGMMS

L

r



n7fi Fedaral Rogiater / Vol. 51, No. 119 / Friday, )une 20, 19sO I Rules and Regulations

I
i_

l7l Physicion'c wittcn opinion. (ilThe
employer ahall obtain I written siSned
opinion from lhe examininS phy8ician.
This written opinion ahall contain the
results of the medical examination and
ahall include:

[A) The phy8ician'8 opinion a8 to
whether the employee has any detecled
medical conditions that would place the
employee al an incr€ased riek of
material health impai.rment ftom
expo8ure to asbestoE, tr€molite,
anthophyllite, or actinolite;

(B) Any recommended limitations on
the employee or upon the use of
personal pmtective equipment such s!
clothing or respirstors; and

[C) A ttatement thst the employee har
been informed by the physician of the
rroults of the medical examination and
of any medical conditions r€sultitrg hom
6sbesto8, tr€molite, anthophyllite, or
actinolite exposure that r€quire fifther
explanation or treatment.

(ii) The employer ahall ingtruct the
phyaician not to reveal in the written
opinion given to the employer epecilic
findings or diagnoses unr€lated to
occupational exposurc to a8be8tos,
tremolite, anthophyllite, or actinolite.

[iii) The employer ahall provide a
copy of the phyaician's wrilten opinion
tc l}re affected employee within 30 dsyr
Irom it8 receipt.

lml Reco xlkee p i ng.--{.7l Ex pos u te
meosurements. [i) The employer shal
keep an accurate record of all --
mea8urementg taken to monilor
employee expoeure to a8be8tos,
bemolite, anthophyllite, or sctinolite a8
prescribed in paragraph (d) of this
section,

[ii) Thia record rhall include at lesst
the followiry inloruation:

(Al The date of measurement:
(B) The operation involvinS exposure

to ssbestos, trcnolite, anthophyllite, ot
sctinolite which i8 bein8 monitor€d:

[C) Sampling and analyticsl methods
ueed and evidence of their accurscy;

(D) uumber, duration, and resultg of
oamplea taken:

[E] Tt?e of respiratory protective
devices wom, if any and

(F) Name, rocial oecurity number and
exposure of the employeer whoee
exposure are represented.

(iii) The €mployer shall maintain thig
record fo! at lesst thirty (30) years, ir
sccordance with 29 CFR 1S10.20.

12) Objective data for exempted
opeNtion9, (i) Where the p!oce!8in8,
uee, or handling of products made from
or containinS asbesto8, tremolite,
anthopbyllite, or actinolite is exempted
from other requirements of this rection
under paragraph (d)[2Xiii) of this
Bection. the employer ihall establish and
maintain srt or]curate record of objective

data rraeonably relied upon in support
of t}Ie exemption"

(ii) The record ehall include at leqst
the following:

[A) The product qualifying for
exemption:

(B) The source of the objective datai
(C) The testinS protocol, results of

testing, and/or analysir of the material
for the releaee of asbestos, tremolite,
anthophyllite, or actinolitei

(D) A deecription of the operation
exempled and how the data rupport the
exemptioni 8nd

(E) Other data relevant to the
operation8. materiala, procesaing. or
employee exposures covered by the
€xemption.

(iii) The employer ehall maintain thie
rccord for the duration of the employer's
reliance upon such bbiective data.
Noto,-The employer 6ay utilize the cervicet
ofcompetent orgenizationr sucb as {ndustry
Eade associations ard omployee associations
to maintsin the r€cords requtred by this
gection.

(31Medical suneillonce. (i) The
employer shsll establieh and maintain
an accuste record for each employee
subiect to medical Burveillance by
psraSraph (lxlXi) of this section, ir
accordance with 29 CFR 1910.z).

(ii) The record shall include at leaEt
the following inlormation:

(A) The name snd social security
number of the ernployee:

(B) Physician's written opfurionsi
(C) Any employee medical complaintg

related to expoaure to asbestos,
tremolite, snthophyllite, or actinolite;
and

[D) A copy of the infomration
prcvided to the phyaician aa required by
paragraph (l){6) of this section.

(iii) The employer shall ensure that
this record iE maintained for the
duration of employment plus thirty [30)
year8, in accordance with 29 CFR
1910.z).

(41Tmining. The employer ahall
maintain all employee Uairring records
for one (1) year beyond the last date of
employment of that employee.

(5) Availobility. (i) The employer,
upon written request, ahall make all
recorde required to be maintained by
this seclion Bvailable to the Assi8tant
Secretary and the Director for
examinstion Bnd copyilg.

(ii) The employer, upon request shall
make any expoeure rtcords required by
paragraph (m)(1) of thie gection
available for examination and copying
to sffected employeeg. former
employees, designated representatives
and tho A8sistant Secretary, in
accordance with 29 CFI{ 1910.m (aHe)
and (8)-(i).

(iii) The employer, upon lequest, shall
make employee medical records
required by paragraph [rn)(2) of thig
eection available for examination and
copyinS to the subiect employee, to
anyone having the specific written
consent of the subject employee, and the
Assi8tsnt Secretary, in accotdance with
29 CFR 1910.m.

[8) Transfer of reco s. {i)The
employer shall comply with the
requircmentE concerning transfer of
records set forth in 29 CFR 1s10.20(h).

(ii) Whenever the employer ceases to
do business and tlere ia no 8uccessor
employe! to receive and retain the
records for the prescribed period, the
employer shall notiff, the Dircctor al
least 90 days p or to disposal of records
and, upon requesl, transmit them to the
Director.

lnl Observation of monitoring-{71
Employee obseruatroa. The employer
shall provide affected employees or
their designated representatives an
opportunity to observe 8ny monitorirg
of employee expoeure to a8b€stos,
tlemolite, anthophyllite, or actinolite
conducted in accordance with
paraSraph [d) of this sectior

(21 Obsert ation procedufts. When
observation of the monitorinS of
employee exposure to aEbestos.
tremolite, anthophyllite, or actinolite
requires eBtry into an area where the
use of protective clothing or equipment
ia required, lhe observer ahall be
provided with and be required to use
auch clothing and equipment and ehall
comply with all other applicable safety
and health procedurea.

(o) Dotes-{T) Effective dotc, T\ia
atandard shall become effective luly A,
1986. The requirements oI the 8sbestos
standard issued in June 1972 [37 FR
11318), 88 amended. and publiahed in 29
CFR 1910.1001 (1985) remain in effect
until compliance ie achieved with the
parallel provisions of lhis 8t8ndard.

(2) Storl-up dotes- All obligations of
this standard commence on the effective
date except ae follows:

(i) Exposurc monitoring. ,J.ilial
monitorinS required by paraSraph (dX2)
of thie eection shall be completed as
eoon ae possible but no later than
October 20, 1980.

(ii) Begulaled areos. Regulated areae
required to be e8tsbliehed by paragraph
[e) of this section 8s I result of initial
monitoring shall be Eet up a8 soon a8
pos8ible after the results of that
monitorinS arc krowD and not later lhan
November 17, 1988.

jil nespim lory protecli on,
Respiralory protection required by
paragraph (g) of this aection ahall be
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provided as soon ae possible but no
later than the following schedule:

(A) Employees whose 8-hour TWA
exposure exceeds 2 fibers/cc-.luly 21,
1986.

(B) Employees whose &hour TWA
exposure exceeds the PEL but is lesa
than 2 fibers/cc-November 17, 1986.

(C) Powered air-purifyinS r€spiratols
provided under paraSrsph (8)(21(ii)-
January 16, 1987.

Iivl Hygiene ond lunchrcom focilities.
Construction plans for changerooms,
showers, lavatorieg, and lunchroom
facilitiee shall be completed no later
than January 18. 1987: and these
facilities shall be constructed and in use
no later than July 20, 1987. However, if
as parl of the compliance plan it is
predicted by an independent
engineedng firm that enSineerinS
controls and work practiceg will reduce
exposures below the permissible
exposule limit by July 20. 1988. for
affecled employees, then such facilitieE
need not be completed until 1 year after
the engineerinS controls are completed,
if euch controls have nol in fact
succeeded in reducinS exposure to
below the permissible exposure limit.

(vl Enployee infornotion ond
troinrng. Employee information and
training required by paragraph Ii)[5) of
this section shall be provided as soon as
possible but no later than October 20.
1986.

lvil Medicol su rvei I lonce. Medical
examinations required by paragraph [t)
of this eection 8hall be provided as soon
as possible but no later than November
17, 1986.

(viil Conplionce prcgrorn. Written
compliance programs required by
paraSraph [0[2) of this section as a
result of initial monitoring shall be
completed and available for inspection
and copyinS as soon as possible but rlo
later than July 20, 1987.

lviii) Methods of compliance. T}l.e
engineering and work practice controls
as required by paragraph (f)(1) shall be
implemented as soon as possible but no
Iater than July 20, 1988.

lpl Appendices. (1) Appendices A, C,
D, and E to this section ate incorporated
as part of thig section and the contentg
of these Appendices are mandatory

(2) Appendices B, F. G and H lo this
section Bre informational and are not
intended to create any additional
obligations nol otherwise imposed or to
dclracl from any existing obliSstions.

Appeodir A to 5191o,1o01-Oshs Rdetanc.
M€thod-MaDdelory

Thi6 rnandatory appendix specifies the
procedure for analyzint eit larhples for
ssbestos. tremolite, anthophyllile, snd
actinolile and specifies qualily conttol

procedurer thsl muil be implemented by
laboratories perforrninS the analyBis. The
ssmplinB and an6lyticdl hethods described
below .epesent the element8 of the avsilable
tnonilorinS method6 (such Ir the NIOSH 7{m
method) which OSHA considers to b6
essential to achieve adequate employee
erposure monrlorinS whrle allowrng
employers lo usa lhethods thot ar€ alreedy
established wiihin their orSanizarion3. All
employeri rvho arc aequired to conduct air
monilorinS under paragraph {fl of the
standard are rcquired lo utilize analyticel
laboratories thal uoe this procedure. or an
equivalent method, for collecling snd
analyzin8 sampler,

Sompling ood Analyticol Prccedu.e
1. The sampling medium for eir samplea

6hall be mixed cellulo3e e3ter fille.
membranes. These shall be desi8nated by the
manufacturer as suitable for asb6to8.
hemolite. enthophyllile. and.ctinolite
countin!. See below for rciection of blanka.

2. The preferred collection device shall be
the 25-mm diameter cossetle with on open-
faced sGmm extension cowl. The 37-mm
cassette may be ured if necersary but only iI
writtcn iustification for the need to u6e the
37-mm filter cas8ette accompanies tle sahple
results in the employee i exposure moniloring

3. An air flow rate betrveen 0.5liter/min
and as lite.e/min shall be selected for the 2s
mm ces8ette. lf the 37-mm cs6selte i8 used, an
ai.llow rale belween 1 liter/min dnd 2.5
liters/min sholl be selected.

4. Where possible, a rufficient ai. voiuIne
for each air sample ehall be collected to yield
belween 10O and 1.300 fibers per rquarc
rhillimeler on the membrane filter. lf 8 liller
darkena in appearance or if loore dusl iB reen
on the filler, s recond oample ehall be
started.

5. Ship the samples in s riSid containe!
with sutficienl packin8 meterial lo prevenl
dislodging the collected fiberr. PackinB
hatenal that hs8 a hiSh elect.oslatic chsrSe
on its Burfsce {e.8., expanded polystyrene)
cannol be used becsuse such maierial cen
cause loss of fibers to the sides of the
casselte.

6. Calib.ate each personal ramplinS pump
before and after use with a repreSentative
filter ca'ssette installed between the pump
and the calibration devicer.

7, Personal !amples Bhall be lsken in the
"brealhinS zone ol the employee (i.e.,
altached to or nesr the collar or lapel neai
the worker's face),

8. Fiber counls shall be mado by posirire
phase cont$sl usin8 a microscope wilh an I
lo 10 X eyepiece and a 40 Io {5 X obiective
lor a tolal tnaSnification of approximately {m
X and a numerical sperture of 0.65 to 0.75.
The microscope 6hall elso be fitled with a
green or blue filler.

0. The microscope shall be fitted with a
Walton-Beckett eyepiece Sraticule calibrated
for I field diamete. of lm micrometers (+/
-2 micrometers).

10. The phase-shift delection limit of the
microecope rhall be about 3 desree8
rneasured usinS lhe HSE phase 6hift tesl slide
as outlined below.

a. Plsce the tesl Blide on lhe microBcope
!tage and cenler il under the pheBe obiective.

b. Bring the blocka ofgrooved line! into
focur,

Notc.-The slide cotuisls of seven selo of
grooved lines lca. m 8rcover lo esch block)
in dercending order of visibility from !€ts 1 to
7. seven bein8 the le6st visible. The
requircments for asbestos, tremolile,
anthophyllite. and ectinolite counlinS sre that
the microscop€ oplics tnust r€3olve lhe
grooved lines in set 3 complelely. slthouSh
they may appear romewhet fsinl. and that
the Brooved lines in rets O snd 7 muBt be
invisible. Setr a and 5 must be al least
partially visible but msy vary 6lighlly in
visibilily between microscopes. A lnicroscope
thst fails to meel th*e requircmenb ha!
eithea too low or too hiSh a rcsohtion to be
us€d for asbestos. tremolite, anthophyllite,
6nd sctinolite countin8.

c. [f t]e ihage deteriorates, clean and
ad,ust the microscopo optics. Ifthe probleD
persistr, consull the microscope
manufactute!.

11, Each tel of rsmples taken will include
10 percent blanks or e minimum of 2 blanks,
The blank results shall be averaged and
subtracted from the analylicsl aedults b€fore
r€portir8. Any ssmpleB represe!ted by e
bla;k having o liber count in exce6s of 7
fibers/rm fields rhall be rerected.

12. The samples Bhall be mounted by the
acetone/lriecetin method or a method wilh
an equivslent index of refraction 6lrd timilar
clarily.

13. Observe the followinS countinS nrles.
.. Count only fiberr eqlal lo or longer lhan

5 micromelers. Measur€ lhe ien8ih of curved
fibeB along the curve.

b. Count all particles aa asbeslos, tremolile.
anthophyllite. and sctnolite that hsve a
lenSth-to-widlh ralio (aspect ratio) of 3:1 or
8redle..

c. fibem lyinS entircly within the boundary
of the walton'B€ckett Srotic:lrle Iield .hsll
receive a counl of 1. fibers cro$in8 the
boundanr once. having one eDd within ti€
circle, rhall receivc the count of one hslf (}6).
Do nol counl sny fiber that crosses the
8roticule boundary mor€ than once. Rejecl
and do not counl any other fibers even
thou8h they mey be visible outBide the
gradicule area.

d. Count bundlea of fibers ac one liber
unless individual fiben can be identifi,d by
ob3ervinS both endr of an individual liber.

e. Count enouSh 8rsticule fields to yield 1m
fibers. Count a minmum of Z) 6elds; stop
countin8 at 1m fields rcgardlees of fiber
count.

14. Blind recounts shall be conducled at th€
rale of 10 percent.

Quol i ly Conlrol P.ocedures
1. lntralaboratory program. Each laboratory

and/or each company tvith morc than one
micrcscopist countin8 slider shall eslablish a
statirtically de3igned quality essurance
prog.am involving bllnd recounlr end
compadsons belween micrcrcopists to
monitor the variability of counting by each
lnicroEcopist and between microscopists. ln a
compsny with mori th6n one laboralory, the
program ahall include all lsbor6toriea snd
!h&ll alro evaluate the lsboratory-to.
laboretory variability.
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2. Inlerlabo.alory pro8rarn. Each l.boralory
an6lyzint asbertos. liemolile. anthophyllitr,
end actinolite rampler for compliance
determhation ahsll ilrplement an
intarlaborBtory quality alluarca progrom
thal as e minihum lnclude! pa iclpsuon of
at leosl two other independent laboralorie!.
EacI laboratory sh.ll psrtlcipate io mu.Bd
mbin tertin8 at leosl once every 0 ttlonths
with at leaat.ll the other loboratorie. in itt
interlebontory quality a$urance group. Each
laboralory shall submit.lides typical ofjtr
own worl loed fot use io this pao8 sm. The
round robin rhall be derigned ald rerultr
analyzed using apptopriale statistcsl
methodologr.

3, All indrviduala performinS asb€!to!,
tlemolite. onthophyllite, and octinolite
6nalysi. musl have laken the NIOSH coume
lor rampling and evaluatinS airbome
asbeltos. Iremolile. anthophyllile, ond
aclinolile dust or sD equalivalenl coune.

t. When the use of diflercnt mic.olcopet
contributes to diffeEncer between cou[ter!
and laboratorie!. the effect of the differcnt
microrcope ehall be evalusted and thc
microacope rhall bo repldced, as necessaly.

5. Current Erullr ofthess quality
aaeuriance progamr rhall be Dorted ln eech
laboratory to ke€p the miGorcopiltr
informed,

App.Gdlr E b S rg10.100r-Dddhd
Procedut. fo. Arbortoa TrtEolita,
Anthophyllito, .nd Actinolilo Sampliag ud
AnBlysir-No!.Merd.tory

This app€ndix contoin! r detriled
procedure for templing end snalytl! end
includos those crilical elements specitied itr
Appendix A. Employerr ere nol requircd to
uee thiB proceduro, but they ere re,quiled to
use Appendix A. The purpoac of Appendix B
rs lo provide a delailed step-by-slep lsmpling
and enelysir pmcedurc that conlormr to the
elementr specified in Appe[dix A. Since tii.
procedure may alao itandardize tho enelyrit
and reduce variability. OSIIA encourage!
employers to use lhis sppendix.

A s bes t o s, Trem o I i te, An th o p hyl I ite. d nd
Actinolite Sompling ond Aaolysis Method
Techniquel Microscopy. Phsse Contra8t
Analyte: Fibers (msnual count)
Sample Preparation: Acetone/triacetin

method
Calibration: Phase-8hift detection limit

about 3 degrees
Ran8e: 1m to 13m fibers/mm t lilter

atea
E8timated limit of detection: 7 fibers/

mm ' filter arca
Samplen Filter (0.8-1.2 um mixed

cellulose ester membrane, 25-mm
diameler)

FIow rate:0.51/min to 2.5 1/min (25-mm
cassette) 1.01/min to 2.5 1/min (37-
mm cassette)

Sample volume: Adjust to obtain 1m to
1300 fibers/mm .

Shipment: Routine
Sample stability: hdefinite
Blanks: 10% of gemples (minimum 2)
Standard aDalytical enor: 0.25.

Applicsbility: The workin8 renS.lt O02 f/
cc {192O-L air sample) to 1.25 f/cc l4{f-L.it

aample). The nethod giver gn Index of
.irbo.ne .sberlol tremolite, anthophyllite,
and octholit. fiberr but m6y be ured for
other msteriah auch aa fibrour glerr by
insenin8 ruilable p$amelerr into the
counting nrlea. The tnethod doe! not
differenlisto between asbestos, tretnolits,
anthophyllito. snd actinolite and other fibera,
Asbeslor. tIemolite, snthophyllite, and
actioolite Iib€E less than ca. O25 um
diarteter will not be delected by this method.

lnle erences: A[y other airbome fiber may
interfere lince sll particler &eelin8 the
counling criteda ale counted. Chsinlikc
particles may appear fibrou!, HiSh leveh of
nonfibrous dult pa icle0 m.y obsorre fibe6
in the field of view eDd .ai6e tlre delectio[
timit.

ReaSentr: 1. Acetone. e Triacetin (glycerol
triacetale), l.agent Stado

Special precrutiom: Acelooe lr en
extremely flammable liquid end ptccsutiola
mu8t be taken not tg ignite it. Heatina of
acelone tnurt b€ done in a venlileled
laboralory fume hood usint a flahelert,
spark-faee heat ,ourcc.

Equipment 1. Collection device: 25-Em
casaette with glEln Gxteuion cowl with
cellulole aster filter.0.8 to 1.2 trrlr pore Eizc
End bockup pod.

Notor Analyz! r€presentative fllterr for
fiber background belore uae and diocard thc
lilter lot iI Do.6 tha! 5 fibcrs/lq) Iieldr .Is
found"

z Perronal .smplin8 pulnp, 8tealer than or
equel to 0.5 Umin. wi$ nexible conneclinS
tubin8.

9. Microrcope. phase contrarl with Sreen
or blue filler. 6 lo lox eyepiece, 8nd 40 to 45X
phase obieclive (total maSnification ce 400)C
numedcal spertue - 0.81i to 0.75.

a. Slides, 8la!r, ringl6.frosted. pr6cleone4
25 x 75 mm.

5. Cover slips. 25 x 25 mm. rlo. lrl unlB.
otherwise lpecified by mic,roscop€
manuf6ctu!et.

0. Koife. No. 1 BurSical cteel curved blade.
T.Tweezeft.
8. PIaBk. Guth-lype. insulated neclq 25o lo

500 mL Iwith .ingle-holed rubber atoppe. end
elbow-rointed 8leBs tubinS, 16 to 22 cm lonS).

9. Hotplate, spark-free, stiring typei
heetin8 mantlei o. inf.ared lamp and
msgnetic stilltl.

10. SyrinSe, hypodermic, with 22-8au8e
needle.

11. Craticule. Walton-B€ckett type with 100
um diameter circular field at the speclmen
plsne tarea = 0.m785 mn tl. [Typo G-22).

Nolc.-lhe graticule ir custom-Elsde for
each micrcscope.

12. HSE/l\-PL phsse contrasl tesl clide.
Mark II.

13. Telescope, ocular phese'rin8 cenlednS.
14. StaSe micrometer (0.O1 mlo divisions).

Sampling

1. Calibrste esch perBonal sampling pump
with a r€prcsentative aampler iD line.

2. Fasten lhe rstnpler lo the wo*er'a lepel
as clore a9 porlible to the wo.ker'i mouth.
Remove the lop cover from the end of the
cowl extenrion (open fsce) and onenl face
down. Wrap the ioint between the extender
and lhe monitor's body with shrink tap€ to
prevent air IeBks.

3. Submit al least two blanks (or 10% oI the
lotel rsrnple3. ithicheve. is Srealer) foa each

rel of.emple.. ReDove the capa hom the
field blaDl c.ssette. end 6tor€ lhe cap! and
cass6llas in s clesn areo ftag or box) during
tIe ssmplinS period. Replace the caps in th6
caBseltea tyhen samplinS ir compleled.

4. SeEple et 0.5 L/min or 8re6ter. Do not
exceed t In8 tolal dust loadinS on the filter.
Adiult Bompling llow rete, Q {L/min). and
time to prodoc. . fiber density, E (fibert/
mmr), oI lm b l3@ fib€rr/mr 13.85x10. lo
5x10t fiber! p€r zSmm filter with effeclive
collection srea (&:385 rnm')l for oplimum
couDtin8 procbion (see slep 21 below).
Calculet€ ths midmum ssmplirg time,
tdd- [min) at $e action level (one-helf of
the curent Btsndard). L {f/cc) of the fibmur
aemrol being rampled.:

tAc)(E)

(Q)tL)10r

5. Remove the field mooilor qt lhe end ol
oampling, replace the phltic lop cover and
omall end capo. and rlor€ the dlonitor.

& Ship the semplet h e riSid contsine.
with sufficient pscking matedal to prcve[t
josllinS or dsoaSe,

Nolc-Do Dot use polyatFene foem in lh€
shippinS contaLrer beoaulo of elec[ortstic
forces which may c€ugc fiber loca ftom the
eampler filter.
Sample heparstio[

Not6.-The obiecl is to produce eampler
with a amooth {non-8rainy) backSround in a
mediun with s refractiva index equal to or
less than 1.,18. The metlod below collapset
the filter for easier rocusinS and produces
pernanent mounk which aae useful for
quality control and interlaboralory
comparison. Olher mountin8 techniques
meeting lhe above c.fileria may also be u6ed.
e.9.. the fionpermanenl field liountin8
technique used in P & CAM 239.

7. Ensure thal the glast slides ahd cover
Elips arr hee oI du3t snd liber..

& Place {0 lo Eo lDl oI acetone into a Cuth-
type llask. Stopper lhe oask with a cinSb-
hole rubber otopper through which a glaee
tube exlends 5 lo I cm into the flBsk. The
portion of tle 8lsss tube $at exits the top of
the rloppe. (8 to 10 cm) i, bent downward in
an elbow lhal makes sn snSle o[2o lo m
deSr€es with the horizontal.

g. Place the llalk in r BtirrinS hotplete or
wrap in s heating mantle. Heat the acetone
8radually to its boilinS temperature (ca. 58
"c).

C6ulion.-The acetone vapor lrust be
genereted in s ventilated fume hood away
from 6ll open flalner end apark roucer.
Altemate heatint dethods cao be uee4
paovidinS no open flame or oparll aro
preBenl.

1o. Mount eilher tha whole rample filler or
s wed8e cut lroln the lsmple ,ilter on a clean
glasa slide.

s. Cut wed8e6 of ca.25 prcent of the filler
ares $ith s curved-blads Bteel turgicsl knife
u3in8 e rockin8 motion lo pEvenl teorin8.
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b. Place the filter or w€d8e. dust side up, on
the slide. Stalrc electricity willusually keep
lhe frller on lhe slide until it iE cleered.

c. tlotd lhe 8la0s slide suppo ing the filter
eppro\imalely 1 to 2 cm from lhe glals lube
porl where the acelone vopor is escaping
from the heirled flask. The scetone vapor
stream should cause a condensalion lpol on
thc Slass slide ca. Z to 3 cm in diameler. Move
the glrss slide gently in the vapor sl.esm. The
filtet should clear in 2 to 5 sec" lf lhe filler
curls. dislorts, or is otherw;ge r€ndered
uausable. the vapor s[eam is probably not
6tron8 enough. Periodically wipe the outlet
porl wilh lissue to pEvent liquid scetone
d,ippin8 onto the filter.

d. UsinS the hypodermic Byrin8e wilh I 22-

Far8e needle, place 1 lo 2 dlops oftriacetin
un the filler. Gcntly lower a clean 25-mm
cqusre cove. slip down onto tie filter st a
slight angle to reduce the possibility of
lormin8 bubbles. II too many bubbler form or
tne smounl of triacetin ia ingufficient. the
cover slip rhay become detached within a few
hour's.

e. Clue lhe edges of the cover slip to lho
plass slide usin8 a lacquer o. ,lail polish.

Nol..-lI cleannS is rlow, $e rlide
preparatron may be heated on I hotplate
lsurface tempe.alum 50'C) for 15 min to
hasten clearin8. CountinS may prccecd
immediately after clearinS and mounting sre
completed.

CaliLration and Quslity Control
u. Caliblation of the Walton-B€ckett

Sraticule. The diameter. d(mm). olthe
clrculaa counlinS area 8nd the disc diaIneter
must be specified when orderin8 the
gralicule.

a. Insert any availat}"Sraticule into the
eyepiece snd focus so lhat t}e Saaticule lines
are sharp and clear.

b. Set the appropdale interpupillsry
drslance 8nd. ifapplicable. re6et the
binocular head sdiusthent so that lhe
rna8nificotion remsinS constant.

c, lnstall the 40 to,l5 x phase obieclive.
d. Place s gta8e micromeler on the

microscope object Blage and focuB the
microscope on the 8rsduste lines.

e. Measure the maSnified grid leqth,
l.(mm). using the stsge micromeler.

I Relhoqe the Sraticule from the
microscope and mea8u!e ils actualgrid
lenSlh, t (mml. This can best be
accomplished by using a 8ta8c fitted with
vemiers.

8. Calculate the circle dismeter, 4(arm). for
the Wellon-Beckett graticule:

a. Adiurt lhe light soutce for eveo
illumination scro.s the field ofview at the
condenser iriB.

Nolo.-Kohler illuminalion is prefered,
where available.

b. Focus on th. particulate rnaterial lo be
examined.

c. Make sure tbat the field irig ls in focus,
centered on the saDple, and opan only
enou8h to fully illuminale the field oI view.

d. Use the telescope ocular supplied by lhe
manufaclurer lo ensure thsl lhe phsse rinSB
{annulardiaphragm end phase-shifting
elemeni6) aae concentric.

13. Checl the phase-shifl detection lilnit of
tIe micloscope periodically.

a. Remove the HSE/NPL phase-conuast
test slide froln it! 0hippinS container and
center it unde. the phase obiective.

b. Brin8 the blockr of8rooved lircs into
focus.

Nolo.-The rlide consist! ofseve[ set! of
8rooves (cs.20 Sroove8 to each block) in
deBcendins o.de. of vi8ibility hom sets I to 7.
The requrrementS for countinB arc that the
microscope optics must resolve the 8moved
lioes in set 3 completely, 6lthouSh they may
appear somewhat faint, and that the 8rooved
lines iD setE 6 to 7 rDust be invisible. Sets {
and 5 mu6t be at least psrtially visible but
may vary rli8htly in visibility between
nlicaoEcoper. A micro8cope which fsilr to
meet tlese rcquir€menb hsg eitler too lorv or
too hi8h a rerolution to be uoed for aabestoe,
tremolite,srthophyllite, snd sctinolite
countinS.

c. lf the ima8e quality dete.iorates. clean
the miGoscope optic8 and" iI the problem
persi6t9, coNult the microscope
msnufaclut€!.

l{. Quslity coltlol offiber counls.
a. Prepare and count field blaako along

wilh the field samples. Repofl lhe counls on
each blank. Calcr. ate the mean of Ihe field
blan-k counte and eubtract thi6 value from
erch sample coult beforc repo inS the
resulta.

Noto 1.-The ide.tity of the blank filtem
should be unknow[ lo the counte. until all
counls hsve been completed.

Not6 2: lf a field blank yield3 fiber counts
Sreater than 7 fibers/100 fields, report
possible contamination of the 6amples.

b. Perform blind rccounts by the Bame
counter on 10 pencent of fiher€ counted
(slides rclabeled by e person other thsrI the
counterl.

15, Use the followinS tesl to determine
whether a pair ofcounts on the rame filler
Ehould be re,ected becsuse of poBsible bias.
This statistic e3timates Oe counting
repealabilily at lhe 95% confidence level.
Discard lhe sample if the difference between
the two counts exceeds 2.77(F)sF where
F=ave.a8e o[ the tu,o fiber counts snd
s,=relative standard devietion, which ohould
be derived by esch laborstory bosed on
historical in-houBe dala.

Nol6.-lf e pair of oounta is mjected as a
r€sult of this test, Ecount the remaining
samples in the set snd test the new countd
o8ainst the lirst counts. Discsrd all r"iecled
paired counts.

16. Effoll each Dew counter in a lrcining
coume that compsres performance of
counters on s voriety oI ssmplcs u8rn8 lhis
procedure.

Note.-To ensurc Sood reproducibility. all
laboratorie8 engaged in ssbe6to6, tremolit€.
sothophyllile, aid aciinolite counlin8 are
required to participate in the holicien.y
Analytical Tesling {PAT) hogram and should
routinely parlicip6te wilh other asbeslos.
bemolite, anlhophyllite, and eclinolite fibe.
counlinS laborstories in the exchange ol field
sahples to cornpsre perfo nance of counler!.
NteaBuaemenl

17. Place the rlide on the mechaflical sta8e
of the calibrsled Ericroscope with the center
of the filter under lhe obrective Ien3. Focus
the microscope on the plane of the filter.

18. Re8ulsrly check phase-rin8 slignmenl
and Xohler illuminalion.

19. The followinS ore the counting rules:
a. Count only fibeIs longer than 5 um.

Mearur€ lhe length ofcurved fibers along the
curue.

b. Count only fibers with a len8th-to-width
rslio equsl to or 8reater lhon 3rr.

c. For fibert that crcsr the boundary of the
Blatlcule field, do lhe foliowinS:

1. Court any fiber lorSer *ra 5 urrl that lie!
enlir€ly withi! the Sralicule area.

2. Count EB X liber any fiber with only one
end lyin8 within the 8laticule area.

3. Do not count any fiber tiat crcsses the
Sraticule boundary morc tian oDce.

,1. Reiecl and do not count all other fibers.
d, Count bundler of fibers 6s one libe.

unlesr individual fibere c6n be identfied by
oblervinS both ends ofa fiber.

e. Count enough graticule fields to yield 10o
fibers. Count a minimum ofm fields. Stop st
1@ fieldB re8ardleB. offiber coult.

z), St6rt eounting from one cnd of the filter
and progreaa along e radial line to the other
end shifl either up or down on the filter, .nd
continue in lhe r"vorse dir€ction. Select fields
randomly by lookrng away from the eyeprece
briefly whil€ advancing the mechanical etage.
When an ag8lomerale coveaa ce. % or more
of fie lield ofview. reiect the field and select
another. Do [ot leporl rei€cted fields in lhe
Dumber of totsl fields counted.

Not..-When countinS a field, continuously
scan a range oI Iocal plane! by movinS the
fine focu8 knob to detect very fine fiberr
which have become embedded in the filtgr.
The small-di8molet ,ibe.s wiu be very faint
but aae an imporlalt co[tribution lo the tolel
count.

Calculatlo'ls

21. Calculate and report fiber demity on
t}e filter. E (fibers/mmzl: by dividinS l}e
lotal fiber count, F; minud the mean fi€ld
blank count. B, by the number of fielda, nl
and the field area, Ar [0.m785 mm, for s
pmperly cslib16ted Wallon-Beckett
Sraticule):

F-8,
E = 

- 
Iiberg/mm!

(nXA')

22. Cslculste the concenbation, C (f/cc). 
',fibe.6 in the air volume .ampled, v (L). uiin8

the effective collection area oI the filter, A!
(385 mm. for a 25-mm filter):

I-x D

L

Exemplo.-lf I{ - l@ uln. l- = 2.93 trrm
snJ D = 100 um. then 4 = 271 inm.

h. Checl the field diameter, D(scceptable
ran8e 1m mm t 2 mm) with s Bla8e
mrcrcmeler upon rcceipt of the Srslicule faom
the manufaclurcr. Determine field area
(mm'z).

1z Microscope adiuslments. Follorr. the
manufacturer'8 instluctiona and slso the
irllowing:
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Not6.-Pcriodically chcck and adiust the
value of A., if necesEary.

Appendix C to ! lglo.Im1-Qualitalivo end
Qu$litrtivc Fit TosIing Prccedurer--
Mand6tory

Quelitetive Fit Tost ProtocoL

I. lsoomyl Acelote Prolocol.
A. Odor Threrhold Screenlng

1- Three l-liter glass iarg with metal lidr
(e.8. Mason or Bell iars) are required.

Z Odor-free wsler {e.8. distilled or 6prin8
!r'ater) st appmximately 25'C shsll be ured
for the eolution6.

3. Tlre iBoemylacetate (lAA) (al8o known
ss isopenlyl scetate) llocl solulioo ia
prepared by addinS 1 cc of pure LAA lo m cc
of odor free wsler ir s l-liter ia. snd shalinS
,or m second!. Ttis solulion shall be
preparcd new al le6rt weekly.

4. The rcr€enin8 lest shall be conducted in
e room separa(e froln the room uged for
sciui!l fit testrnS.'Ihe lwo rooms shall be well
ventilated but shall not be connected lo Lhe

6ame necirculating ventilstion system.
5. The odor lert solution is prepaEd in a

second ie. by plscinS 0.{ cc of lh€ rlocl
solutron inlo 5OO cc of odor lree wsler usrng s
clean dropper or pip€tte. Shake for 30
seconds and allow lo sl6nd ror two to threc
minulea ao thei the IAA concenfelion ebove
lhe liquid msy."ach equilibiium. Thir
Bolution may be u3€d Ior only one day.

6. A tesl blank is prcpa.ed in a thid iar by
sddjng sfl) cc of odo. f.ee water.

7. The odor test and lest lrlanlK iat. shell be
labelled t and 2 for iar idenlification. lI the
labels are put on the lid8 lhey can be
periodically peeled. dried off and switched to
mainlain the inteSrity of lhe test.

8. The followinS instructions sholl be typed
on a card and placed on lhe l8t,le ir lront of
the irdo teBt isls [i-e. 1 ond 2): "The purpose
of lhis tcst i6 lo determine if you can rmell
banana oil al a low concentrelion. The lwo
bollles in front of you conlain water. One of
lhese boltles also conlains e srhall smount of
l,anana oil. Be sule the covers are on liShL
then Bhrike esch boltle for lwo seconds.
Unscrew the lid ofesch boltle, one al a time,
and sniff st the mouth ol the botlle. Indicate
to the lesl conductor s'hich bottle containr .
banan6 oil."

L The mixlures used in the IAA odor
detection test rhall be prcpared in an erea
Beparate froh wher€ the test is performed, in
order to prevent olfactory fatigue in the
subiect.

10. ll lhe test Eubiecl is unsble to corectly
identify the iar containln8 the odor test
solution, lh€ IAA qushtali!e fit tesl may not
Le ueed.

11. If the test 8ubject corcctly identilies the
iar containing the odor test solution, the teBt
subiect msy procced to respirstor seleclion
and fil lestin8,

B. Re6pirslor Selection

1. The lelt subiecl Bhsll be sllowed lo pick
lhe most colnfo,toble respirotor from a
6election includin8 respiratorr of v!rioua
3izes trom diffe.ent menutactuaerr. The
relcction shell inchde at leart fiv€ rizes of
elaslomeric holf facepieces. from al leail two
manufactuaera.

2. The ieleclion procesa ehall be conducted
in a mom repsmte from the fil.l€st chamber
to prevenl odor fstigue. Priot to the 6election
proces!, the tesl subiect shall be shown how
lo pul on 6 rcspirstor. how it should be
poiitioned on the face, how to let strap
tenrion and how to determine s
"comforlsble" respirator. A rninor ghsll be
svailsble to erlist the oubiect in evaluatinS
lhe fit and politioDin8 of the le pitator. Thit
instruction mey nol conrtitute the lubiecl's
lormal trainint on respilrtor use, a0 il ic only
a review.

3. The test rtrbiecl should undemland that
the .mployee is beir8 6.ked to selecl the
respiretor which provider the most
comfo.trble fit. Eech respirelor aepresent! s
differ"nt .ire Bnd shepo and.lf fit properly
end ueed ptoperly will provide adequatc
protectiorL

4. The t€8t .ubiect holdo each faceplece up
lo the face rnd eliminates thore which
obviously do not Sive s comforteble fit.
Normally, relection will beSin with 6 holf.
ttrask end ll a 8ood lit cannot br fouo4 th.
subiect r$ill be asled to test the full facepiec€
re6pirators. {A smoll poEenla8e of us€r! will
not be able to weer eny half-maek.)

5. The mor! comfo sble facepiece! are
noted: lhe most cornfoisble mask i9 donDed
dnd $'om ol leocl [h,e mrhrtes to e3s€r!
comfort" All donninS snd adiurtmont. oft}e
{acepiece ohall be perfomed by the te.t
subrect whhout sssislanc! from the lest
conductor or olher persoo. Assiotrnce i,l
rssersrnt ctnlorl can be Slvcn by disculsing
the poht6 in t!8 b€low. If the lerl subiect ir
not familisr with u6int a psrlicular rerpirator.
the tesl .ubrect rhrll be direcled to don lh?
mesk oeveral timea and to adiurl the stapr
each time lo become adept el aatlinS paoper
tenaion oo the !lrsps.

8. As6essmenl of comfort rholl include
.evie$in8 the tollowio8 poinlr with the tesl
lubiect and sllowing the test subiect
sdegusle time lo delermine the comfort of the
reBpirelol:. Po6itioning of mssk on Dose.

. Room ror eye protection.

. Room to lelk.

. PooitioninS mask on foce and cheeks.
7. The followin8 criterie rhall be uoed Io

help delernine the adequacy ol the rclpirato.
fit:

. Chin pmperly placed.

. Strap teniion.

. Fit across nose bridSe.. Distence frcm nose to chin.

. Tende[cy to !lip,. Self-obser,1/ation in mirror.
8. The test subiect shell conduct tho

convoartional neSativo end poBitive-pr"ssur€
fit check! le.t. Bee ANSI 288.2-1080). Before
conducling the ne8alive- or posilive-pnesaune
tesl the subicct ihall b€ lold to -real ' lhe
rnask by rapidly movinS the head from slde-
to-8ide snd up end down, while tskin8 I few
deep brcaths.

9. Th6 test subiect i. now ready for f,l
testinS.

10. After pes3in8 the fit tesl, the test 6uL,ect
shall be questioned egain retlsrdinS the
comfo.l ol the respirator. lf it has become
uncomforlable, another model of respiralor
shall be tried.

11. The .mployee shall be SiveD the
opporlunily lo select a diflerenl fecepiece
and be rctested if the choEen facepiece
becomer iocrearilgly uocomfortable et any
time.

C. Fit Test

t. Tte fil tesl chamber ahali be oimilar to a
cleer ss 8al drun liner ruspended invertcd
over e 2 foot diameter frarDe, ro thst the top
of the chomber ir sboul 6 inche! above lhe
test aubiecl r hesd. The inride top cenler of
Lhe chamber shall hase a trnrll hool
altached"

2. Each r€sgirstor used for the fittiry end fit
te.tinS lhsll bo equipped ir.ith oryanic vapor
ce ridges or offer prolection a8ainst oEsnic
vepors. The cartridSe. or Etaskr .hall be
chanSed at leasl weekly.

3. After relectinS, donnin& and properly
adiustiDg a r€spirator, Lhe telt lubiect lhell
wear il lo the fit tertinS rooo.lhie room ehall
be repdrate frcm the room ured lor odor
threohold rcreeninS and rclpiretor lelecliorl
and ehall be well ventilated, a0 by en exlaust
fao or lab hood. lo prev6nt 8€aaral rooo
coDtamination.

{. A copy of t}e followin8 t.!l exercises
and raiobow pauage rhall be teped to the
in.ide of the terl chember:

Tcsl.Exeftiges

i. Breathe norDally.
ii. &setie deeply. Be certsin bredthr er!

deep ead rcgulor,
iii. Tum hesd sll the way Ircm one side lo

the other. Inhale on each ride. Be cartsin
hovement i! corhpleto. Do not buErp thc
respirato. atainst the lhouldelr.

iv. Nod head uptnd-dowtr- Inhale when
head lr in $e full up poritioD (looking to*ard
ceilins). Be ceflai, motion! ar. complete 6Dd
made sbout every aecond. Do not bump the
respirator on the cheal.

v. Telkiq. TalI eloud and olowly for
teverel minulei. The followiDt peragreph ir .
called the Rainbow PaDage. ReodinS it wlll
r€cult in e wide ren8e of facial movelnentr.
and thuc b€ ureful lo satirfy thi! requiremeal
Alternslire pdsrager which aerve tic raoe
purpoaa may also be u!ed.

vi. Io88in8 in place.
vii. Breathe normslly.

Roinbow Passoge

When the runlight strlker raindrops ln the
6ir. they act like o priotr| and form 6 minbow.
'l'he rrinbow i! a divirioo of white li8hl inlo
msny b6autiful color!. f'hoeo take the ohapc
of a long mund arch, with lt! pelh hi8h
above, snd iti two end! opp.renlly beyond
the horizorL There t., accordin8 to le8end" i
boilin8 pot of Sold et one end" People look bul
no one ever find! lt. When a matr lookr for
.omething beyond resch, hi. fticnd. lay h. t!
lookin8 for lhe pot ofSold al thc end ol the
minbow.
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5. Ee6t lerl rubiect lhall wcar the
respirator for et leait 10 u nut6r b€fo.a
rlarlin8 the fit test.

8. Upon enlering the tcrt chamber. thc tert
rubiecl ahall bo given s 0 ilch by 5 ilch picce
of psper towel or othct porou! stlotbent
rinSle ply msterial. loldod ln hslf aDd wetted
with lh8o{uenras of oDa ca of putr [AA.
The te0t rubiecl .hall han8 the wet towel on
the hook st the top ofthe chamber.

7. Allow lwo minutes for the IAA test
concentralion to be rcached before starting
the filtesl exerci6e!. Thio would be an
sppropriele lime to taLk wilh the te3t.ubiecl
to €xplein the fit tesl. the itrlportanc€ of
cooperation, the purpole for the he6d
exerciBer, or to dehon trste rorne oftfie
exerciler.

0. Esch exeriise deaclibed in Jt{ above
shall be performed for at leelt one lrinule.

g. Ilrl any time durint the te!i. tho t$bje.t
detectr the bananaJile odor of [AA, tho tesl
heu failed. Th. !ub,6ct shell qulclly.xtl fmm
the teBl chember and lesve the tesl src! to
avoid olfactory fatiSue.

10. lf the telt ir failed, the subi6ct rhall
fttum to the aelection mom and removo the
Erpirator. rep€et the odor renritivity tecl
select snd pul on srtolher rsapirator, aetur! to
the test cheBbor, d-Bd sgain bqin the
procedure deacribed in lho c{a) through c(8)
sbove. Tbe prccess continuea uDtil E

te8pirstor that lit. tvell har beea fouad.
Should the odo. 0enlitivily test be f.iled, the
subtect shall wsit ebout 5 minute6 b€fore
rele8tuu. Odo. renlitivily wiu ulually have
retuned by thls time.

11. lf s peEon caMot pass the fit tert
describ€d above wearing a half-masl
r€rpirstor floh the qvailsble rel.ction, full
facepiece modeh mult bo uted,

12. When s resDirstdflr found lial passet
the te8t, tbe .ubiecl bEakr the loc€real lnd
t&ke8 s breath before exitinS the chamber.
This i! to eorure tiat tbe nesson the tert
Bubjecl ir aot ,rnellinS the IAA i. the good lll
of the rcopirator facepiece 6aal ond not
olfactory fati8ue.

13. When tle test subject leeves the
chsmber. the rubiecl ahall reoove thc
Bsluated towel and retum it lo the p€rtoD
conductiru the test, To keep tire erea from
becohinS coirtamin6ted, the ueed torvela
rhall be kept rn a relf-.ealin8 bs8 so there ir
no ri8nificant IAA concentlation buildup i,l
the tesl chamber durinS subSeque[t loal&

14. At lesel two focepieces ehall b€
selected for lhe LAA test protocol, The test
6ubiecl Bhall be tiven the opportunity to wear
lherD for one week to cLooae the one whicb il
rnorc conrforlsble to wear.

15. Persons who have .uccerefllly paased
thir fit lsst with a half-mesk rcspirator may
be as0rpned lhe use of the lesl le6pirslor in
atmospherer wiih up to 10 times the PEL of
eirbome esbeslos. ln atrnoBpher€a Srcslet
than 10lime!, and lesr thsn 1m timer lhe PEL
{up to lm ppfi}. ihe lubiecl mu6t po.r the
IAA terl usin8 a full fsce ne8etive pre!8ure
respiretor. ffhe concenEalion of tha tAA
inride the lerl chamb€r murt b! increer.d by
ten timer for QLFT of $e full facepiece.)

16. Ti6 le.t .hall not be codducted lf ther.
ii any hair 8rowth b€tweon the skin the
faGrpiece reslinS aurfsca.

17. lf hair Srowth or apparel interfero with
a sati3f€ctory flt. thetr they shall be alter€d or

lerlovod oo ia to olllnlnetc lnlerference 6nd
sllow 6 ratirfsctory fit. lf a sotisfaclory fit i.
ltill nol 6tleined, the terl rubiecl musl ure s
poritiv!-preraute rerpireto. ruch as powercd
air-purifyin8 respiratorr, supplied eir
rcopiralor, or rolf<ootained breethin8
apparalua.

18. If e tesi rubiect exhibits difficulty in
b.edlhinS duinS tio lesb. che or he rhall bs
r€feEed to a physician [oined in tespiretor
dreeaaea or pulmonary Eedicine lo delermine
whetier the test subtecl can *ear a
rcspirator while performinS her or his duties.

19. Qualitative fit testln8 shall be lepested
at leert every rlx month8.

m. h addition. becauoe tLe eeallng of the
respirator mey be ellected. qualit.tive fil
terting sh6ll be repeated iE nediately when
the lest lubiect har a:

(1) Wei8hl change of20 pounds or oore,
(2) SlFincant fscial scarinS in the orea of

the fscepiece seEl,
(3) SiSnificsnt dental chaDSe.i i.e.. multiple

extraction! without paotheri8, or acquirinS
denturts.

(4) Recon6lnrctive or cosmetic lurtery. or
(5) Any olher conditon lh6t Elay interfere

with f scepiect !ealin8.
D. Recordkeeptu

A rurnmary of all test reaulta rhall be
mainlained in each office for 3 years. The
rummary ehall include:

{1) Na,l€ of tolt lubrsct,
(2) Dste ot testht.
(3) Name ol lhs te.l conductor.
(4) Rerptstors lelected (indic€te

tnanufsctnr€a. modal, lize and approval
number),

{5) TeitinS atent.

II. Sodlharin Solulion Aeru'ol Prot@l
A. Respirator S€lection

Re.pbatorr rh6ll be selecled as descrlbed
in lectror IB (respirstor leleclion) sbove,
except that e.ch r€Bpiralor rh6ll be equipped
wi0t a particulate fllter.
B. Tarte ThErhold Sc.eer[r8

1. As e[clolure.bout head and rhoulderr
ehall be uged for threrhold ocrceling (to
detem no iI $e indivlduel can lasts
!sc.h6ri[] and for lit te!tin8. The enclosu!
shall be app.oximately l2lnchor ln diamelBr
by 1{ inche. tall with el least th€ hont clesr
lo allo* fr"e lnovorrleal of tle head wben a
lelpirotor Ir wom.

2, Tle test enclorure rhall heve . lhree-
quarter inch hole in front of the test rubject'.
nole end Doulh arce lo ec.commodate the
nebulircr norzle.

3. Th€ entiro rcrse[in8 end testinS
pmceduac rhell bc axpleined to th€ tell
lubiect prior to conductinS the rdeeninS test.

{. During th. thr€.hold .reeninS lesL th6
tert subiecl shall doD the tert enclorurc ard
brcathc with open mouth witb tonSue
ertendod,

5. Usia8 I Devilbi.s llrodel 40 In}slatioB
Medication Nebulirer or.quivrlonl. the t6tl
conductoi sh6ll spray tlo ihErhold check
rolutiou hto the enclosure. Thia nebulirer
rhall be clearly marked to disunsuilh it hom
lhe rit t.st rolutioD nobulize..

& Thc threahold checl lolution conriltr of
0.lI1gramr of rodium .accharin. USP in
w6ler. It can be prepared by puttin8 1 cc of

the te.l .olution (roo C 7 bclow) in 1m cc ot
watet

7. To paoduce $e errorol, the Debulirer
bulb ir firmly rqueezed 80 Otal it collapse.
completely. t}en ls releascd end allowed to
fully expand.

8. Ten !queezes of the nebulizer bulb are
,€peated rapidly ana then the test slbiect ir
o8ked whether the sBccharin csn be lasled.

9. lf tlte first reaponse is neSative, len more
squeezeB of the ebulizer bulb are repealed
rspidly and the tesl subiect is a8aln asked
whelher the saccharin can be ta6ted.

10. If the oecond response is neSalive len
tnote Bqueezea sre nepeated rapidly and the
test s!biect is aSain asked wbether the
laccharin can be tasted.

11. The lesl conductor will lske note of the
nuhber of squeezes rcquired to eliclt a tasle
ne8Pon8e.

12, lI the sacchorin is Dot tarlsd after 30
rqueezes (Step 10). the laccharin fit te6t
cannot be performed or the test subr8ct.

13. lf o tasle ,€rponse is elicited, the teot
subiect shell be eoked to take note of lho
lsste for EfereDce in ths fit tesl

,{. Corr"c-l lrs€ of tha nebulirer merns lhat
approxim8tely 1 cc of liquid ir used et e time
ln the nobulizer body.

15. The nebulizer shall bo thomu8hly rinsed
in water, rhaken dry, snd r"filled.t leart
every four houn.
C. Fll Te6t

t. The lest subiecl sh6ll don arld sdiu.t the
r€8piEtor wilhout the 6riistance fmm sny
Peraon.

2. The fil tert uses the same encloarr?
desctibed in IIB sbove.

3. Esch test rubiecl shall wear the
Espirator for et leest 10 minutes before
.larting tho lit tesl.

a. The te8t lubi€ct .hall don the encloeure
while wearing the tcapirator ielecled in
rection 18 6bovs. This respi.stor shrll be
properly adiuated and €quipped with a
particulate filter,

5, The tert .ubiect may not eat, drink
(excepl plein wster), or cherr 8rrm for l5
miouter before th6 te8t.

8. A .€coDd Devilbiss Model ,l{) lnhalslion
Medication Nebulizer i! u.ed lo 8p.ay the fil
te6t solution into the encloaure, This
nebulizer rhall be clearly marked to
distiDsuish il frctrl the .c'eening lest lolulion
nebulizea.

7. The fil terl solutiol tr prepared by
adding tlil gr6m6 oI .odtuh laccharin to lm
cc of rreBD wotea.

8, AB befor€, lhe tesl sublect ehall breathe
with mouth opeo and tongue extended.

0. Tlle nebulirer i! inserted into tho hole in
the front of lhe enclosure and the fit lest
aolution ir lpraycd iDlo the enclolure using
lhe same lechnique as for the t6ste threshold
acreenin8 6r!d the rome nurlrber of aqueezea
required to elicit a t6ate Esponse in the
.cEenin8. (S€e Ba thtouSh 810 dbove).

10, After Boneretior of the aemaol read lhe
followinS i[.truclions to Ihe tert subiecl. The
telt lubiect lhall pcrfonn the exerciBer for
one minule oech.

i. Br€ath6 normelly.
ii. ErQAthe doeply. Be certain bEaths sr€

deep end ftgular,
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iii. Turn head all tI. way hom one Dide ,o
,.ie orrle. Be cedair! ,novemeot i! complete.
Inhsle on eech !ide. Do not burnp the
respiraloa aSainst the shoulders.

iv. Nod head up-and-down. Be certain
motionr 6r? completo. lnhale when head ir in
the full up posilio[ (when lookinS toword tie
ceilind. Do not bump the Bspirato. ort the
chcat.

v, Talking. Talk loudly and slowly for
several dlinutet. The following paragraph ie
called the Rainbow PassaSe. Readin8 it will
re$ull in e wide m[8e of racial movements,
end tius bc useful to ratisfy this r€quir€meot.
Allemative parsaSe6 tehich sewe lle s6me
purpose may slso be used.

vi. Io8ging in plsce,
vii. Breathe normally.

Roinbow Potsage

When thc rurli8ht rtlike, raindrops in $e
sir, they ecl like a prism aod folrtl a rainbow.
The rsinbow is a division of whit6 liSht lnto
many beautiful colo.r. These take the ehape
of a long round arch. with its path hi8h
ebove, end ilr two end3 appsEntly beyond
th€ borizon. TheE i.. accrrdint to le8end, .
boilinS pot oI &ld at one end" Pcople looh
but no one ever lind! it. When s man lookr
for something beyond bi. r€ech, bii friend!
.sy he i! lookin8 for the pot of8old at the end
of the rainbow.

lf. At the be8intdng o[ each exercile, the
eerosol concentration ohall be repleniahed
urinS one-hslf lhe nurnber ofrqueezzr ar
initislly de8c.ibed in Cl.

12. Tte lell .ubiecl shallindicate to the
Iesl conductor if at sny time during the fil test
the taste of raccharin is detected.

13. ll th. racchadn is detected th. fit is
deemed unmlisfaclory snd s dille?gnt
te8pirstor rhall be tded.

'l{. At leacl two lacepieces shall be
selected by the IAA test prolocol. The lest
,ubiecl shsll be Siven the opporlunity to weea
lhem fo. one $'eek to choose the on€ whiolr ia
mor? comfo able to wear.

1S. Successful completion oI lle terl
protocol ,hsll allow IIe use ofthe halfmael
tesled rerpiralor in conlsminaled
atfioslrheres up to 10 timer the PEL of
asbestos. ln other word! thi6 prolocol may be
used to assign prctection faclorr no higher
tlun te[

18. The teel shall nol be co.rducted if theE
ir sny hsir $owth belween lhe 6kin end lhe
fucepiece gesling aurface.

17. tf hsir 8rowth or apporel interfere with
a satislsctory fil, theI| they ehall bc altered or
rcmoved so sr lo elimihate irnte ercnce and
allow e oatirfoclory fit. If s retisfectory lit ir
rtill nol altained, the tesl lubjecl Erull u6e a
positive-paeBsul? rcspirator luch ar powered
air-purifyinS respirstor., supplied tlr
respirstor. or self -contained breathiiS
6pperatu&

18. tf 6 test subiect exhibilr dilficulty in
breathinS durinS the terls, rhe or he rhall bs
referred to s physicisn lrained in rcrpiretor
dlBee3er or pulmonary medicine lo delermine
tihether the test rubiect can wear.
rc!piretor while performing her or hi! duties.

19. Qualitstive fit testing shall be repeated
st lEast every rix rronth!,

20. ln eddttlon, becsuse lhe aeslinc of the
resp rator msy be sffecred. qualiratrie ftt

ledtinS rhall be repeated immediately wheo
lle test rubiect he! El

(1) Wei8hl chanSe of 20 pound! or morc,
(2) Si8nificsrtt fecial scarring in the area of

the f6cepiece real,
(J) SiSnificsot denlal changesl l.e,; rhulliplo

exlracliorlr withoul prothesis. or acquinng
denturei.

{41 Recon6tructve o! cosrietic rur8ery, oa
(5J Aoy other condition thal may inlerferr

with focepiece seslinS.

D. Recordkeepin8

A iummory of all tesl resultr ghall be
mainteined in each office for 3 years. The
rummary ohall include:

(1) Name ol test subiect.
(2) Date of testin8.
[3] Name of lest conductor.
(,1) Respiraton relected (indicato

manufaclurcr. Bodel, rize aod epproval
nurnber).

(5) T*tin8 e8ert.

Ill. Initont Fume Pmtocol
rt Respirator seleclion

Respiratorr shall be eelected ar deacribed
in dection IB 6bove, except th8t each
respirator shall be equipped with a
combination of high-efficiency and dcid-8aB
cartridger.

B. PIt test

1. The lelt rubjecl rhall be ollowed to smell
e weak concenbation of the ilrllenl rmoke lo
familiarize the subject with the characteristic
odoe

2. Th. tesl subject shall pmperly don the
rcspiralor selected as above, and weat it foa
sl leasl l0 minutes before starting the fit test.

3. The tesl conduclor shall ]eview thic
pmtocol ivith the tesl rubiect befor€ lestinS.

a. The te.t rubiect Bhall perform the
conuenlional positive preEsurs and negslive
pre$ure fil checks {see ANSI Z8&21980).
Failur. of either check chall be cauae to
lelect sn altemate Erpiralor.

5, Break both endr of a venlilstion sElole
tube containinS sten[ic oxycLloride, auch ar
the MSA ps * 5645, or equivalent. Attach .
6hort lenglh oI tubin8 to one end of the amoke
tube. Attrch $e other end of tho lmole tube
to 6 low prc8sur€ ah putrlp aet to delivea 2tX,
milliiite.r per miouto.

0. Advise the tett.ubiect tlot the rmoko
can bo l.rllating to the eyes rnd instrrlcl tho
lubject to keep the eye, closed whil6 the test
ir pefo.med,

7. The tett conduclor rhall diEcl tho
streem ol i:ritant smoke froin lhe tubs
lowardr the f6cese.l 6ree of the test subiect.
Tle peBon conductlnS thc tesl shall be8in
$ith th6 tul,e et leest 12 incher ftom the
facepiece and Sradually move to within one
inch. moving around the whole perimeter of
the uark.

8.l ho le3t rubject .hsll be in.tnrcted to do
lhe followin8 exercires while the respir6tor i.
being challeqed by ths rrroke. Erch exerci.e
shall lre performed fot one hinule.

i. BE.the norfislly.
ii. Breethe deeply. Be ce.tain b.eatis at!

deep ar,d rcgulot
iii, Tum heod all the way ftom one side lo

lhe other. Be ce ailt hovehent ir complete,
IDhele on e6ch 6ide. Do not bump the
re6Firator oSeinsl lhe ahoulders.

iv. Nod head upendioun. Bc certaln
Eotionr ere complelo and made svery
i€cond. Inhsle when he6d i. itl the full up
position (lookinS towa.d ceilin8). Do nol
bump lhe rerpireto. aSainsl the chest.

v. Tslking. TelI eloud and slowly for
seversl hinutes. The following paragraph ie
called the Rsinbow Psrsa8e. ReadinS it will
r€sult in a wide mnge of faci6l movements,
and lhus be useful to satisfy this rcquirement.
Aiternative pas3agei r,rhich rerve the lade
PurPose may slgo be used.

Roinbov Possdge

Wlen the sudlitht striker raindNp! in the
air, tley act like a plism and form a rsinbo$.
The rainbow ir e diviBion of white liSht into
msny beautiful colors. These take the shapa
of a lonS round 6rch, withit' peth high
above, and its two ende apperently beyond
the horiton. There it. accordinS to leSend, e
boilinS pol ofSold at one end. People look
but no ooe ever finds it. When a man lookt
for somethinS beyond big r€ech. his hiendo
8ay he i! looking for the pot ofSold at the end
of the .sinbow.

vi. loging in Placo.
vii. Breathe normally.
0. The test subiect lhall indicate lo the test

conductor if the irfitant smoke h detecled. lf
8moke is detocted, the test conductor shall
6top the tesl. ln thir care. tho tested
respirator ir reiected and another rcspirator
ahall be relected.

10. Each test subiect pa6sin8 the smoke test
(i.e. withoul detectin8 lbe smoke) !h8ll be
given a lensitivity check of smoke from lhe
,ame tube lo detemine if lhe test lubjecl
reacta to the shoke. Failure lo evoke s
response shsll void ths fit te.L

11. Step. 84.89. Bl0 of this fil te.l protocol
ehall be performed in r location with exhaust
ventilation aufficienl to preveot tenerol
contaminetion of the testing atea by the test
agenlo.

tZ At leest two lacepiecea ahall be
lelecled by the IAA tecl pmtocol. The tert
subrect 6hsll be Siven the opportunity to wee.
lhem for one week to choore the one which is
more comfortable lo wear.

13. RespiraloB rucc€sefully teeted by re
pmtocol may be ured ln cootslninated
etmosphercr up lo ten times the PEL of
aSbestos.

14. The test thsll not be conducted il thert
i6 any hair 8rowth belween the rkin and tbe
facepiece sealin8 ru ace.

15. If hsir Srowth or apparel ihterfcre with
6 sstisfsclory fit. lhen they shell Le alterld or
Emoved so as lo eliminate ifllerference and
allow a satisfactory fit. If a sstisfectory fit i6
still not attained, the test subi€ct mu6l uic a
positive-prelaue rclpirstor auch ar powered
air-purifyiry re.pirslor', supplied eir
r€sphator. or sel[-contained breathilr8
apps16tus.

10. lf a test rubiect exhibite difficuhy ln
brcathinS during the tert& lhe or he shall be
referred lo a physiclsn trained in reBpirator
diseases or pulmonery Dredicine to determtne
whethe. tho legt oubiecl can weer a
rcspi.ator while perfoIming her or hi5 duti€r.

17. Qualitative fil teBtins .hell be repeated
at least every six hontha.
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1
18. h addition, brcaule the realing of thc

respiralor may bo effected, quslltativo llt
terting ehall be repcsted immediately wh6n
Ule test rubiect har a:

(r) WeiShr ch8n8e of 20 pound. o! moE.
(2) SiSnificant facial rcarrinS in Ile ares of

the facepiece seal,
l3) SiSnificant dent6l changer: i.e.; multiple

extractions without prothesis, or acquiring
dentures,

(4) Reconstructive or colmestic aut8ery, or
(5) Any other conditior tiet may inlerfere

with faceplece sesling.

C. Recordkeeping

A surnrnary ofsll test resultg ohall be
mainlained in e6ch office for 3 ye6n. Ths
oummary rhall include:

(1) Nsme of test rubject.
(2) Date of tesrin&
(3) Nsme of test co[ductor.
(4) Respiratom selected findicate

lnanufscturer, Bod6l, lize 6nd approval
number).

(5) Te3tinS oSent

Quontilolive Fit Tctl Procodtres
1 Ceneral.
a. The method applieo to lhe negative.-

pressurc nonpowered air-purifyilrg
respirator! only.

b. The employer rhall alri8n ore indlvidusl
who shall arsufio the full rrsponribilily for
implementing thc rerpirator queutil6tive llt
terl pm8r6m.

2, Definition.
s. "Quantitstive Fit Te!t" Eean. thc

measua€medt of the etleclivenes! of a
reepi.alor seal in excludinS the smbient
atmorphere. The te.t is performed by
dividing lhe mes lured_conccntra tion of
chellenSe e8ent in o lest chamber by the
moarured concentEtion of Ihe challenge
aSent ingide the a€spirator facepiece wh6n
tle norlnal air purifying elemenl ha! been
replsced by an eosentially perfect purifyinS
elernenl.

b. "Challense A8ent" mean. the sir
conlsminant intrcduced i[to a test chamber
so that its concentaation inride and oubide
the respiratormay be compaEd.

c. 'Te3t Subiect" mesns lhe peruon wearing
the respiralo. for quantit6live fil terting.

d. "Normal StandinS Position" meatr8
rlandin8 e.ect ond sbaiSht with armr down
alonS the sides srd lookinS B116ight aheed.

e. "Fil Factor" means lhe ratio ofchslleDse
sSent concenlrelion outlide with rrapect to
the inside of a rerpir8lor inlet coverinS
(facepiece oa encl06ure).

3, Apporotus.
E. lnsEumenlotion. Corn oil. rcdium

chloride or other sppropriale aerotol
8eneralion, dilution, and measurement
cyrteme ahall be uaed Ior qu.nlitstive fit tert.

b. Test chombet fhe lelt chamber 6hall be
lerSe enouSh to permil ell tert sublects lo
freely perform all required exerciser wi0roul
dist.ibutin8 the challen8e a8ent corc€atralion
or lhe messuEment spparatug. Th6 tert
chamber sholl be equipped and conrEucled
ro that the challenSe sSent is effeclively
lsolated from the ambient eir yel uDiform in
concentralion throuShoul lhe cha.nbor.

c. When legting eir-purifying resphators.
the no.mal filter o. cartlid8e elernenl rhell be

Eplaced wlth E hiSh-emciency psnicular
filter supplied by lhe .sme manufacture!.

d. The lamplin8 iDltrument rhall be
telected to thet a rtrip chsrt ecord Eray bc
hade of the teat showiq tie riee and fall oI
challen8e aSent concentr6tion with each
lnspiration and expirsLion at Iil fsctorg of at
lessl 2.0m,

e. The combination of eubstitule oir-
pudfying eletrlents (if any), challenSe ogent,
and challen8e a8enl concentration in the lest
charnber ehall be auch thsl the tell subrect i!
not expoged in exce!! of PEL to lhe challen8o
.8ert st any tiho durinS the te6tinS process.

f. The samplinS port on the tesl rpeciheD
relpiiato. lhall be placed snd conltructed ro
that there h Do detectable leal amund the
port, a free eir flo$, i. allowed into ths
rampling line at all timer end go thetl ir no
lnterfere[c€ with the fit or performance of tb6
raapimtor.

8. The terl 6harnb.r 6nd test ret-up shall
pennil the pemon odhinl.tedng the test to
observe one tesl rubiect lnride tho chambe!
during the lelt

h, Th€ equiprnent Seneratins the challeng.
atmosphere lhall mail|toin the concenhato[
ofchalleng. agent corstant withiD s 10
p€rcent variation for the dumtion of thB tert.

l. Th. time 188 (hlervsl between an event
and its belng r€corded on the sldp chan) of
the iastrullelllstion lray Dot exceed 2
rocondr,

,, The tubing for the lesl chaErbor
sunolpher! and for the relptrator lamplin8
port rhall be the rame diameter, len8th and
rraterial. h ohall be kept s0 short oi possible.
The smallert diameter tubing rcc.mBended
by the manufacturer shall be uged.

k. The exhaust flow frcm the tesl chamber
rhall paee through a hi8h-cfliciency nlter
befoE Eleare to the !oom.

l. When .odium Ghloride ae.osol ls used,
the relative hurtridity tnside the test chamber
ahall not exceed 50 percent,

a, Poced u ro I Req D i remen ls.
e. The tittil8 of h6lf-ma8k respirators

should b€ ltarted with thor6 hsvirg Eultiple
sizes and s variety ol interchanSesble
csrltidges alrd cantuterg such a6 the MSA
Comfo Il-M, Norton M. Survivair M, A-O M,
or Scott-M. U6e either of the tests oudined
below to sssure that the facepiece i0 properly
adiusted.

11) Positive pressutu Est Wit[ fie exhsust
po.l(s)blocked. tle ne8ative presrure of
sli8ht inhaldtion should rrmain constant for
several reconds,

(2) Negalive prcssur€ tesr. With the intake
porl(s) blocked, $e neSative pEssure sliSht
lnhalation should rtmain conatant for several
secondl.

b. After a facepiece ie adiusted. the tesl
subiect shall wear the lacepiece for et lessl 5
t nutei b€for€ conductinS a qualitrve terl by
usin8 eiihe. oftle methods described below
and usin8 lhe exercise reSime described in
5.a., b., c., d, end e.

l1l Isoatuyl ocelole teel. Wheo usin8
oaganic vspor cartridger, tie tesl rubiect who
can cmell the odor should be uneble to detect
lhe odor of isoemyl acelste squirted into the
ai. near the moll vulnerable portionr oI the
facepioc€ sesl. ln a locstion which iB

ceparsted hom tle terl orea, lhe test subiect
rhall be instructed to cloae her/his eyes

duririS lhe test p€dod. A combiration
caatridge or canister with oBaaic vapor and
high-efficiency filterr ahall bs uoed when
available for the p6rticular &s.k b€in8
terted. The lert lubrect .hell be Siveo atl
opportunity to rm€ll the odo. of i8oamyl
scetate beforc the t68t i! conduct€d.

12) Initont lune teot. When u8in8 hiSh-
efficiency filt€r!, the tert subrect should be
unable to detect tle odor of irdtsnl fume
(otsnDic chloride or titar um t€lrachlorid"
ventilation smoke tube8) .quirled inlo tie 6lr
n€ar the mort vulne.able portion! ol th€
facepiec€ !e61. The test .ubiect shall b€
inctrucled to clos€ het/hio eyea during the
teot pedod.

c. The te.t sublccl ln.y ent.. th6
quantitativo testirt chamber only if rhe or ha
has obtained a 8atislactory fit dr ltat6d in
{.b. of thir AppeDdix-

d. Beforo lhe rubiect ettter, th. te.t
chaEber, . r"asonably sleble challen8e a8olt
coDcentration rhall be Eea.ured ir the test
chamber.

o. IruErediately alter the rubject ent€r. th.
t8sl chsrrbar, the challenge agenl
clnce!tratiotr i.tr.ido the r€.piEtor thall b.
Eeasul€d to eBluE that tLe peal ponehstio!
doe. Dot oxcoed 5 percent for L holf"Daal
snd 1 perllnt for. full facepiece.

I A otable challeage agenl concentration
lhall b€ obtained prior to the actuel rlart of
te6tirB.

(1) Rc.piratot tllbainin8 !bop. D6y not b!
overtiShtened for testiES. Tbe .Eep! .hall b.
sdiusted by the weare! to dve a t"a.onsbly
corhfortable lit twical of normal uae.

6. E ercice Regime. Ptior to enleriru th.
t€rt chaober, tho teil Bubiect sball be Stveo
complete lnstsuctions er to her/hi. p8rt in the
test ploceduet. Th6 test.ubrect lhell
perform the followiry ercrcite!, it! Lhe order
given, for oach independenl te!t.

a. Nomol Brcothing (NB). !n lh6 nomosl
rtsndiDg porition. without lalkbS, the .ubiect
chall breathe normally for al l6ast ols
minut€.

b. Deep EBathinS (DB). l-o the normal
ltandin8 porition the lub,ect sh6l! do deep
br€athinS for at lesst one minule peurinS !o
ao not to hyp€rventilate.

c. Tumin| heod side to ede /SS,l. Standing
ln plac€ the .ubjecl sball rlowly turn htr/hcr
head ftom ride between the extlet!6 .
positionr to esch .ide. The head ehall be held
Bt each exlr€me position for at le6at 5
seconds. P€rform for at ler.t tbres complele
cyclee.

d,. Moving heod up ond down {UD),
StandinS in plac€, the rubiecl rhall elowly
move his/her heed up and down between tha
exheme poBition strAight up and the extreme
position slraiSht down. The hesd shall be
held at esch extr"me position fot at leasl5
aeconds. Perfom for at least tbree complet!
cydes.

e. Reodiag (R).T:he.\biect Bh6ll read oul
rlowly and loud ro aa to be heard clee.ly by
the test conduclor oa rronitor. I'he terl
subiect shall read the "rsinbow psssa8e" at
the end of thi8 .cction.

f,C moce (G). The teBt subiect shall
grimace, smile. ftown, and generslly conlorl
the fece usin8 the f6cial Inuacles. Conlinue
for at lesst 15 seconds.

t
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g. Oend ovet ohd touch ,oct (Bl. Tl1e leol
subiect shell berd at the wsilt and touch loet
and retum to upriSht position. Repeat for at
l€esl30 iecond!.

\.loggin? in ploce U). The lerl rubiect Bh.ll
perfonn iog in place for al leosl30 lecondr.

i. Normol BreothtnB INB). Ssnre a! exercioe
a,

Roinbote Possoge

When the runlithl strikee raindropr ir the
6ir, they ect lile s prism and fonn a rainbow.
The roinbow ir s divirion of white liSht into
many besutiful colors. There take the shspe
of a long round arch. with itr pelh hi8h
above. and its two ends apparcntly beyond
the horizon. Iterc i!, accordint to leSerd, .
boiling pot of8old 6t one ead. People lool
but no one ever find! it. When a man loola
for something beyond .cech, hir friend!.sy
he iB loolin8 for the pot ofSold al th. etrd ol
the rainbow.

E. The teit shall be tenDin.ted whenevct
sny BinSle peak p€nelration exceedr 5
percent for half-masks end 1 pcrcertt for full
facepiecer. The te8t lubiect may be Efitted
end retelted" lf two of the thrce requLld t6tr
ate tenuinated, the fit lhall b€ deemed
inadequste. (See p...8raph a.h.)

7. Calculotion ol Ftt Facrora,
a. The lit factor determined by th!

quanlitative fit te3t equale tho average
concentIalion in!ide lhe respimto..

b. The aeeaage tert cbamber colcenbation
is the arilhmetic svereSe of the leal ch6arber
concenlmlion at lhe beginnin8 rtrd o, the end
oI the tesl

c. The average peak concentmtion of the
challen8e a8ent inside the respirElor shall bG
the arithhetic averate peek concentrations
for each of lhe nine exe.iirea gAhe teit
which sre compuled es tIe arith&etic
arerage of the peek concet!taationi found fo.
each brcalh durinS the exeEise.

d. The average peak concenliation for an
exercise may be deteEnined 8raphically if
theae i3 not a 8rcal varistion in the pesl
concentration6 durirE a single exercise.

8. Inlerpretation of Tet, Asrurrr. Th. fit
factor mearured by tho quenlilative [it t.rtinS
.hsll be fie lolrert of the th.€e plotsctioo
factorr rr.ultin8 f.om th.e€ independent
teBlt

g. Olher RequircmeaB.
a. The test rubiect shall not be permitted lo

wear a half-mask or full facepiece rnaek if the
minimum fit faclor of lm or l,m.
respectively, csnnol be obtained. lfh.ir
Srowth or .pparsl inlerfere with a
.atisfaclory fiL thelr they chall be alter€d or
reooved !o rs to eliminole interfeEnce and
allow . latirfactory fiL If a sellsfsctory fit i!
ltill Dol etteined the test rubiect !!urt ure 6
politive-pr€allra r€spirator luch ao poweaed
eir-purifyinS Erpiratorr. ruppli6d sir
rcspirator, or lelf-contained breathinS
epparatul.

b. Th. test rhall nol bc conducted if there
ir sny hair Smwth betwee[ the skio 6nd th6
facepiece a€alin8 !urface.

c. If e tert.ub,ect erhibits difficuhy in
br"athinS durinS th. teets, she or he ghall bo
Efer.ed lo a phyrician bained in r?opiretor
direa6ea or pulrhonery Dedicine lo delemine
whether the te.t rubi.cl caD wear .
rerpiretoa while pe.forDins her or his duties.

d. The lert .ubject shsll b€ given the
opportunily to wear the aaligned E8pirator
foa one weel. Ifthe respiaator do€r ltot
provide a lstisfactory fit durinS sctual use,
the test rubiecl may request .nolher ONFT
which shall be perfonDed imDEdiately.

e. A tespirato.lil factor card rhell be
i'rued to th€ te.l lubject with the following
infomationi

(1) Name.
12) D6te of fit test,
(3) Proteclion fsclors oblained thmuSh

each manufacturer. model end spproval
number of rcspirator t6!ted.

(4) Neme and signature of the pemon that
conducted the teat.

I Fihers ured for quolltative or quanlitative
[it lestinS shall be r€placed weekly, whenever
incrcaoed breathing tllistance i!
encounlercd. or when the lerl agent hat
altered the inleSrity of the filter t!.did.

OrSanic vapor csrtrid8e!/cantrterr shall be
replaced daily or rooner if thero ir any
iodic.tion of breakthrough by the teBt aSenL

10. ln eddilion, beceule the sealing of thc
reipi.ator rn6y bo Eflectsd. quanlitative lit
te.ling rhall be repealed immediately when
ths lest rubiecl hs! o:

(1) WeiShl chrnSe of20 pound! or tnor.,
12) Sigrificanl fscial rcaninS ir the a.ea of

the facepiece seal,
(3) Si8nificenl dentsl chan8es; i.e., multipls

extractionr wilhout prolhe!ir, or acquirint
dentures.

(4) Recon8lructive or cormetic au.8ery, or
[5) Any other condition lhat ,lay lnterfer"

with fecepiece .eslin8.
71, Record*eeping,
A summsry of all te8l resultg shall bs

maintained in for 3 yesB, The sumrnary shall
include:

(1) Nrme of lest .ubiect.
12) Dale of lestio8.
(3) Name of the tell conductor.
{4) Fit factoB ot tsined from every

respirator tesled (indicale rnanufsclur€r.
model, oize end appmv.l nuhber}

App.Ddix D to ! tC10.rqn-Mcdlc.l
Quortiomrirlri MaDdalory

Thi! mandalory appendir contsinr the
llledical quertionnsir€! thst Brusl b€
sdminirtered to {ll employeec who are
exposed to asb€sto& tlemolite. enthophyllite,
sclinolile, or a combination ol the!6 Ein€rsl,
above the action level, and who will
Ure.efor€ be iocluded in lheir employer't
medical rurveillance pm8r6m. Part, of the
appendix contain! the lnitisl Medical
Queslionnsirc. *hich rnutt be obteined fo. aU
new hircr who will be covered by thc
medical ruweillanc€ requireEents. Part 2
includer the abbreviatsd P.riodicel Medical
Queltionnaire. which Eturt be 6dministelod
lo all employe€r i,ho arc prcvided periodic
hedicsl examinations under tle medical
rurveillance prcvi8iona of the stsndard.
alllJtO GOOC .stcta-I
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27A. H... docror.v.. rold rou th.t you h.d he..t

JZA. Do you u.u.lly [.v. . couch, (Couot
. coD9h elrD ll..r uot. or oo itr.tgolnr our o( .too!.. lrcluit. cl..rl09
of rn.o.r.) ll!.o. rtlp ro qu..rlo!
,2C.1

F, Pl.aaa !9.clty c.$s. ot d..!i

e9!9!

D

l. Yr._ Z.b_

l. Y.. _ 3. Io_

l. Y.c _ z. Io _

2. tfo

a

20r

I

27,

to.

tt Yt6 to 274:
fi.v. you.v.a h.d tr..t.€nt lor t.art iroubl. l. Y.. _ z. tlo _
lD rhr ,.a! lo y..!B? ,. Doer l.ot r99t, _
Hi.. doctor.v.! lold you tll.t you h.d hi9h l. l.r _ 2. I{o _
blood 9r.aru!.?

tP tEs to 281:
ti.v. you h.d.ny tr!.t..rt to! ilqh btooil I. YGr _ 2. l{o _
D!..sur. (nypo!r.D.ioa) io rb. t..t !o y..rrt ,. llocr l.ot l9rly _
r[.a dld ,ou l.it b.v. you. cn.6! I-r.y.d? (Year) _25 25 27 2'

rr YE9'tp lllv ot rlovt (124, l. C. o! D), txstlB ,rt! rgl&ortMt. !t xO
TO Att, CSrCr @Et rgl Alfll AxD it(rp T0 t.alt ?lo!

!. Do ,ou u.urll, couqh lit. thl. otr ro.t
d.y. tor ! con..cltira ronrtr. or.ot.
du.loa th. y..!,

l. Y.. _ 2, io
a. Do.r Dot .P91,

Do foo rrau.lly cough .. ruci ai a co
6 tl.cr .lt.y a or.o!. d.!'. ou! ol

c. Do you u6u.tl, cougn .r alt o! g.ttlaq
rlD or llrrt thllg 1! th. tornlDa?

Oo you usu.lly couqD.r.!l iturlng rn.r..t ol the d.y or.t nigit,

t. lor iol ..rf y..ra D.va tou !.rl rb. cough7

Do ror utu.llt b.loq rrD D!t.q. llia t!1.
aa rrcl .. tyicr a a.r a e! aot. a.ra
eut .t tia L.lt
De you E.u.ll, D!In! $D ?ht.sr.r.ll ong.ttlng uD oa al..r rilDg ta t!. .orrlng?

D. Do tor r.u.lly brlry up Dhl.gr .t .ltihrlng tha r..t cl rl. d., ct .t rlgDt?

D

Ih.r. ill.t ,ou l.rt h.v. yolr ch.!r l-..y.lt (lt looyn),

Llrat Yaa tla oltcoaa,

FArILY lt I Stonl
Nu.b.r o! y...t _Do.. not aDPly _

!1,

l.

c.

D.

2.

t.!. .i!ia. ol ,our r.tur.l _9.r.nt.
chaoolc luog conalllon tuci .6;

PttficR
l. 1.. l. ,o a

Aro!.hlll.t
lrgllyaaaat

la!tr.a t

condi r ion.

by. docror rh.t
l.(,lflaa

l. tar l. Lo

!ll. Do ,ou lru.lly !rl.g uD Dhl.gr l!o: you.

(count thl.lr yltb ti. alr.t !rol. or
ol! llrit gotn! our oa iloor.. lrcluit.
tnl.t. lro. tb. rDa.. couDr ay.llosadpnl.g..) (Il !o. .llp ro rtc)

z.Lo_

l, ,.. 2. Lo

ti Lo _

B

c

,. l3 p.t.rt cr!!.Dtlt allva?

c. P1.... sp.clfy 
- 

49. ll Llvlng

- 
lg€ .t Da.ti

_ toa'! irlou

l, Y!3 tO lral Ol llll IBOVa (t31, l, C. o. D). ttsrra lfi! tOLl,OttIO:I? IO IO ALL. CIIECI DOES TOT APPLY ITD AXIP T() IIA.

8. lDt ch.rt op.ratl6or? l. Ys3 _ 2, Io 
-

la y... Pl.... aEaciiy _

c. Any cne.! lhrDrl..t l. vee _ 2, Lo _
l1 v..- b1.... rD..ltv

-- 
lq. ll Llvlnq

_ lq. .t D..ta
_ Do!'! inoe

!. Do ,ou Drloq uD Dhl.qr llta til. or rort
C.'t, toa I co!.aourlva .oaala o! ro.a
dcrlal r!. y.art

l. Y.._ 2,Xo_
t. Do.. not .p91, _
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tt Yls To aol:
Po8 PERSONS r8O EAV! BV[]R SrlOXELtr !l!!l

lleu a.Dy clgara.!a you a.oting p.r r.at

a. Do or dld ,ou lah.l. tl|. clg.! .rot.,

BlgDatur.

PI.R IOOIC I'T:DIC L 9UESTIONNAIRg

la ro! n.v.stopDed 6rotlnq. !ip6
corpl.t€Iy. hoe old rr€.. you yheo you

C On thc .v.!.q€ ov.! the rntlr. tlle you
..ot.d . pl9e, hos .uch gtp. lob.cco did
you arola P.r ee.t?

_ or. Per u€er (r 6r.ndlrd
eoucl !l tot .cco coot!rnE

_ Doe. not .prly

HoI. old eer. you rheD you srirted to
.rola . 9ip. r.qu l. r Iy ?

D. tloy .uch plDc rob.cco !r. you Giorrog Doe?

l. Do rou or illd rou inh.l. rlro Dipo rrot€?

a. I

D

2

I

I
a
I

t2.

l2a.

l.
2.

!,

5.

7.

!.
t.
lo.

ll.

soctA! Srcut{ rTl t

cLoc( nusatR

t1 rat

lo ll 12 rl la 15

ADDRESS 

--
tzlp coa.)

TELEPIIONI NUITIBER

INTB!VIEI.IJR

I
2
J
I
5

sl loht ly

ala, H.vc you.ver 3.oted ciq6r6 r€gul.lly?
(1.. r|.n. ro!. rh.D I ci!.!. yc.t lor.

lF YES r<' atlpor rEnsors lrlo ltavl EVER srcrlD crcais

!. l. Hov ola ra!. ,ou si.r you .r.rr.d
.rollng clgit3 !.qul.!lr?

uAtB ___-___

lih.rt ls rout r.rltal rtdtuE?

occuPAllot{ L H I SloliY

16 l7 l0 lt ?o 2t

2

!n ri. p.ct ,s.r, did ,ou eorl
turl ri.e (lo hou.6 t.r r€at
o! iore) lor 6 ronths o. ro(e?ta lou h.v..topged.rotlDq ctga rs

co.Dl.r.ly. hoe old eer. yoo rh.n

c. on th..v.!.q. ov.r th..atir
..ot.a .19.!.. Dou r.oy ciq.r
a.ot. Par va.l,

Clq.la per yr.t

r. llild

Yes 

- 
2, llo

Do.3 lro! Agply _

I!'YlS iO l2A

c19... P.r re.l

r:0.

l2c,

l2D.

al lght lY

O..p t,

t2B,

tzf ,

ln th. D..t Y..r. re!. tou
.rro..d to gaa or cn..lc.l
tuaa. ln Your so!l?

r.r alrst.rPoBur.:

In ttt. P.3r ys.r.
lD . du.ty tob,

l, th. P.3t Y..r.

I
l

l. xoderrte _ !. sevcr. _

l. filld _ 2, l|od.r.t! _ l. a.v.r. 
-

Job/occu9.tlo6?
Poil t loa/ rob tltl.? __-

I
Z

'nI
o
E.
uaE
bI
o
-
r.
zo
;
€

'!lLr
Es
5o
No
;
aoI
vt
oo
uIr
v
.D(xt
L,
o,a

N\,{cl

P&ESI.N'T'OCCUPATION

Pt At{t ___
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AppGDdi! E to S 1O1O. ,m-hbrprda0oa
ud Clacsificetioa of Chcd
RocDqGDoSr.ma-MaDdrtory

(o, Che3l toenlSenograms shall be
interrrreted and classified in accordance with
a profeesionelly accepted classifi cation
lyslem snd rccorded on s Roenlgenographic
lnterpretslion Form. 'Form CSD/NIOSH (Nt)
2.4.

(h) RoentSenograms shall be interpreted
and classified only by a B-reader, a board
eii6ible/certified rsdiologist. or sn
experienced physicien wrth I\nown expertise
rn pneumocontosea,

. 
(c) All inlerprelers, $henever intemrcting

cheat noentSeno8ramr msde undef this
!ecrion. 6hall heve immedialely available for
reference a complete let of tle ILO-U/C
lnlemslional Classifics tion of Radiographs
for Pneumoconiose6. l9m.

AppeDdir F to 5 r8lo.lfln-Work hsctics!
rnd EogiDeeriot CoEt.ols fo. Automotivc
B.ako Repsir Opcaations-Non-Matrdalory

This appendix iB intended ao guidance for
employeB in the automotive brake and clutch
repair industry who wish to Educ€ their
omployee8 asbestog exposurea dufing reprir
operalio to levels below the new
rrsndard'c action level (0.f f/cc). OSHA
bcliever thsl employers in this industry
rector are lilely to b€ able to reduce lheir
emplol ees' exposureo to 6sbestos by
employing lhe engineering and work practice
coilrols dercribed in Seclions A and B of Ihig
6np€ndir. Thos€ employcrs who choose lo
use thege contrcls olld who achieve
exposures below the action level will thus be
able to avoid any burden that !niSht be
imposed by codplyinS with Buch
roquiaements aB rnedical &ufveillance.
r(.cordkeeping. training, ;espiratory
protecliorL rnd regulated aress. tlhlch are
tnSgered when employee expoourec exceed
lhe actroo level or PEI--

Asbe!tos expo6uE in the automotive brake
end clutch acpair industry occu13 primarily
durinS lhe replacement of clutch plstes and
brake pads. shoee. and lining6. Asbestog
frtrers may becorne airbome when on
aulomolive mechanic remove3 the asbestos-
conlainlnl residu€ that hsr been depo6rtcd s9
brdkcs and clutchea wear. Employee
exposures lo asbeotor occut durrnfl lhe
cleaninS of lhe brake drum or clutch housing.

88sed on evidence in lhe rulemaling
record (Ers. 8,1-?4. 84-263, 9O-148). OStIA
Lelieves thst employers enga3ed in brale
r.puir operationa who implement any of the
work pr6ctices snd engineennl contr.rls
desc bed in Section! A and B of rhis
Eppendix may be able to.educe lheir
employees exposures to levels tlelow the
sction level {0.1 fiLe./cc). These control
mcthods and lh€ relevant rccord evidence on
these and olher methods arc described in ths
followinS sectionB.

A. Enclosed Cylinder/llEPA Vocuu Ststem

The enclosed cylinder-vacuum sy.teh used
in one of the facililies visiled by
rfpresentatrt'ec of lh€ Nationsl lnslilulc foa
Occunalional Safely snd Health (NlOSlI)
during s health hazard evaluation of brake
rcpair facilities (Ex. &l-203) consisla of three
componcnls:

(1) A wheel-ihaped cylinder designed to
cover and enclose the wheel aseembly

(2) A comp.essed-air hore end nozzle thal
fits into e porl in the cylindel and

(3) A [IEPA-filtered vacuum used to
evacusle airborne dust generatod within thc
cylinder by the conrpressed air.

To operate lhe sl.,stem. the brake assenrbly
iE enclosed ln s cylinder lhat has viewinS
po s lo provide risibility snd colton sleeves
thmuSh which the rnechanic csn handle lh.
brake sssembly part6. The cylinder
effeclively isol6tea asbestos dusl in the drum
lrom the mechonic's baeathinS zone. The
brake essembly isolalion cyliltder ir
available from the Nilfisk Company I and
comes in two size! io fil brake drum! in lhe 7-
to-lz-inch size ranSe common lo aulomobiles
and lighl lrucke snd the t2-to-19-inch size
rsnge clmmon to lar8e comdercial vchiclei.
The cylinder i! equipped with built-in
cotnpressed-air Suns and a conneclion for a
vacuum cldaner equipped with B lliSh
Efficiency Psrticulate Air {HEPA) filter. Thig
type of fi)ter is capable of removin8 all
particles Srealer than 0.3 micmns from the
air. When lhe vacuum cleaner'r filter ir full, it
musl be replaced according to the
manufacturer'8 insttuctioal, end spprcpriate
HEPA-fi ltered dual cqrtridSe respirato16
should be wom durinS the process, The filter
of the vacuum cleaner is assumed to be
conlaminaled with asbestos fibers and
should be hendled carefully. u'elled with s
fine mist of waler. placed immedialely in 6
lsbelled plastic bsg, and disposed of
properly. When the cylinder id in place
around the bmk0 assembly and the tlEpA
vacuum is connecled, compresssd sir is
blown into the cylinder to loo6en the residue
from the baake assehbly parts. The vacuum
then evacuates the loosened malerial from
vrithrn the cvlinder. coplunnS lhe arrborne
malerial on the IIEPA fille..

The HEPA vacuurn syslern can be
disconnected from lhe brake aasembly
isolation cylinder when the cllindea is not
beinS used. The tIEPA vacuum can then be
used for clutch facinS work, 8rindin8, or other
routine cleanin8.

B. Compessed Air/Soll'ent SJ,stem ltlethod
A comprcased-air hoee filted sl the end

raith a botlle of rolvenl csn be used to loosen
lhe asbeslor'containing residle and to
caplure the rcsultinS airbohe particleB in the
sol\,cnl rnrsl. The lnechanic should begin
gpraying the esbeslos-contaminated parlt
with lhe solyenl at a sulficienl di6tance to
ensure lhat the asbeslos particles arc not
dislodged by the velocily oflhe solvenl
spray- Afler the asbeslos pa icleB are
thoroughlr- wetled, the spray mey Le broushl
closer lo the parts and the parts may be
tprayed as necessary lo rcmove Srease and
other rnaterial. The automotive parls sprayed
with the mirl are lhen wiped with a ta8.
which must then be drsposed of
sppropflstely. Rtrgs should b€ plsced in e
libellid plgsiic bag or olher contarner while
lh€v are strll iret. Thr! ensuret that tha
astierroe trtrer: rrill nol b€come airlrome

.Iler the breke eDd clulch perlt heve been
cleaned. [fclernup rags src laundercd .sther
tian disposed of, they mu8t be washed usin8
methods sppropriotG for the laundering of
sgbeslor-contemineled male sl!.)

OSHA b€lieves that e varianl of this
comprersed'air/rolvenl mist process offe.r
advanlsges o!er the compressed-alr/golvent
misl technique discursed above, both in
terms of cosla and employee pmtection. The
varisnt involvas the use of spray cans filled
with any ofseveaal solvent cleanerr
coErmercially available from auto rupply
slores. Spray csru of lolvent ere inexpensiva,
readily available, and eesy lo use. These
cans will algo save time, bocause Do lolvent
delivery sy6tem ha! to be asembled, i.e., no
compressed-eir hore/mister enlemble. OSHA
believes that a apray cen will delive. lolvenl
to the pe r to be cleaned with considerably
less force than the altemrtive compressed-air
delivery Bystem described above, and will
lhur generute fewer airbome rsbestos fiber!
than the comprcsred-eir method. The A8ency
therefoE believes that Lhe expolure levels of
automotive lepair mechanicr uring the rprsy
can/aolvenl mirl pmcess will be even lotyer
lhsn the exporurer reported by NIOSH (Ex.
8,1-263) for th. compressed-air/solv€nt misl
rystem (0.m f/cc).

C. lnfomolion on the Eflectiveness of
Vo rious Con lrol ltleosufus

The amounl of airborne asbesto6 8enerated
durinS bmke and clutch r€psir operations
depends on the work praclices and
enilneering conlrcls used during lhe repair or
removal activity, Data in lhe rulemakjng
record document lhe 8-hour time-weighted
averoge (TWA) asbeslos exposlre levels
associalcd with vsriour methods oI brale
and clutch repsir and .emoval.

N*lOSll submitled a repo.l to the record
entitled 'Health Hazard EvBluation for
Aulomotiye Brake Repsir" (Ex. &{-263). ln
addition. Exhibit! 84-74 and 90-146 prolrided
exposure data for comperinS the 6irborne
conccntralion6 of asbesto8 Seneraled by the
use of varioua work praclices duain8 brale
repair operalion6. Thc6e rcpo.ls pr"senl
exposure dala lor brake repair operelions
involvin8 a va ely of contEls and work
praclices, includin8:

. UEe ol comp.essed air to blow out lhe '
brake dnrma;

. Use of a brush. withoul a wetlin8 agent.
lo remove lhe asb€slos-conlsining reEiduei

. Ueeof a brush dipped in weler or a
solvenl lo remore lhe ssbe6lo6-conlaining
msidue:

. Use of an encloBed vacuum cleaning
syst[.m lo capture lhe aBbeslos-conlaining

. Use ofa solvent mixlure applied with
compressed air to rcmove the rcridue.

Prchibited L'lethod.
The ure of compreoeed air to blow the

asbegtor-containinS relidue off the !u ec€ of
the brake drum removea ths r€siduc
effectively but .iinultaneoully phoducer en
Eirbomc cloud ol.slre3tor fibet!. Accordin8
to NIOSII (8x.8{-28:l). lhe pesl exporurcs of
mechsnict u6in8 lhit lechniqua wera aa hi8h
ss 15 fiberr/cc. end &hou TWA exporuEt
rsn8cd lrom 0.03 to 0.19 f/cc-

! Mcnllon ot trrdensme. o. comm.rcial pmduclt
do€i nol cottlrlule endorumcnt oI t?commend.tion
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Ih. Williao l. Nichohor of thc Mount Sinai
School ofMedicine (Ex.0{-7t) clled dats
from Koight and Hiclirh (1970) thet indicated
lhat the concentrstioo of ssbortor ranged
hom 0.84 to S.35 f/cc over a o(}minule
samplinS p€riod when compmued air was
bein8 uaed to blow oul the aabestor-
conlaininS r€ridue fiom the braka drum. h
the same rtudy, ! peak concenusljon of 87 f/
cc wae meaeu.red for a few recondr dunng
brake cleaning pe ormed with cornpressed
ol.. Rohl et sl. {1076) {Ex.90-14a} trlealuled
arca concentrstionr (of unspecilied dlrationl
within 3-5 feel oI operation. involvin8 the
cleaning of breke! rith compre$ed 6ir ond
obtained rcsdinS. rsn8iry from 0.8 to 29.8 f/
cc. Becaus€ o[ the biSh e,xpotrrE levels that
r€rult frorn cle&nin8 brakc and clutch part!
using compressed air, OSIIA har pmhibited
this pEctice in the reviled ltandard.

Inefreclive Methds
Wheal dry bnrehiry war uood to emove the

asbestos-containin8 residue fmm the brake
drumo snd wheel aa!.embliee, peal cxposurer
meesu.ed by NIOSH ra.n8ed hom 0.61 to 031
t/cc, while &hour TWA levelr w0.€ at the
new ataodard s petE osible expo3ure limit
{pEL, of02 f/cl (8x.8{-2fi). Rohl and hig
colleagues (Ex. $-148) collecled a'tr
3amples 1-3 feet from s brake clesnin8
operation beinS p.rformed with . dry brush,
6nd heasured concentEtion! rsnging from
1.3 to 3.8 f/cq howeyer, .emplinS times and
l WA concenlrationa welG nol plor€nled ia
the Rohl et ai. study.

When a brulh wetted with weler. Ssroline,
or Stoddart rolvent was used to cle6n thE
66bestor-cont6ininS rcaidue from the affecled
parlt. exporule levels (&hour TWAs)
moaiur€d by NIOSH also excaedcd the oew
0.2 f/cc PEL and peak exposuer..rtr8€d as
high ea 2.02 f/cc (f]x. 8+-26:l),

Pefcrred Methods
ljg€ oI an en8ineedl8 codlrol syst€m

involving a cylinder tbst completely enclo6€s
the breke ghoe aesembly and s Hi8h
Effrciency Particulate Air (HEPA) filter-
equrpped vacuum prod'rced &hour TWA
employee exposuree of 0.01 f/cc end f'€ak
exporures renging from nondetectsble to O.O7

f/cc (Ex. 84-283). (Because thi8 systeru
achieved expo6ure ievels b€low the
standord's action level, il is described in
del6jl b€low.) Dsta c.llected by the llounl
Sinsi Medical Center (Ex.90-1.18) for Nillisk
of America. lnc.. the manulacturer of the
brake aesembly enclosue syatem, ahowed
lhat foa two of three operation! .ampled, [le
exposure of mechsnics to airbome esbe8to!
iiberB wes nondelectable. For the third
operator ssmpled by l\rt. Sinai researchers,
the €xposure was 0.5 f/cc. which the authors
allib!ted to ssbestos th€t hsd contaminsted
lhe operator's clothin8 in the course of
previous brake repair operalion, performed
without the enclo3ed cylinder/vacuum
syslem.

Some sulomotive repair facilitiea u6o I
compre$ed-sir ho6e to 6pply a aolvent mist
to remove the 6sbesto!.conlaining residue
from the brake drurns befor€ a€peir. The
NIOSH dara (Er. 84-283) indicared thBr
mechanicr employin8 thir method
experienced expoaures {8.hour TWAs) of0,8

f/cc wtth pealr of 025 !o 0.68 f/cc. Thi!
technique. and t varient oI it tist OSTIA
believe! i! both lers co.dy 6nd Elor€
effeclive in Educing employee erpo3ures, ir
described in 8r€ater deleil above in Sections
A and g.

D. Summory
ln conclusion, OSHA believes lhst it is

lilely that employers in tbe brake and clutch
repst industry will b. 6ble to svail
themselvel o[ the action Ievel lriS8er built
inlo thc Evised standard if they
conscientiously employ one of the thrte
control method! described above: thc
enclosed cylinder/HEPA vacuum ryetem, lhe
coEpresled air/solvent Eethod. or tha apaay
c6n/solvent tnist syateo.

App.Ddir G to S 101o.1t o1-Sub6laico
Techaical lolometiol lor Asbe6tos-Non-
Mendstory
I. Substance IdsDtifi cstioE

A. Substance: "Albestos" is the name ofa
clsss of maSneriuIn-silidate minerals that
occut in fibrous Iorm, Minemls lhat ele
included in thie group ar" chrysotile,
c.ocidolite. amorite, tr?molite asbestos,
antrophyllite a!beBtos. and actitrolite
aBbestoa.

B. Asbeslos. tr€molite. enthophyllite. snd
aclinolile are used rn lhe manu[aclure oI
heat-resistant clothing. automqtivo brake and
clutch lininSs, and a veriety ofbuildin8
malerials includin8 floor tileB, roofin8 felts,
ceilinS tiles. 8sbeltos-cenent pipe end sheet,
and fi.e-resislant dn rall, Asbe3tos is al3o
present in pipe ond boiler insulalion
materi6ls. snd in sprayed-on rhateria16
located on beams, in cBwlspsces, and
belweeD wall8,

C. The polential for a product containing
asbeslos. tr"molite. anthophyllite. snd
sctinolite to relea6e bresthesble fiberg
depend3 on itB deSree of friability. Friable
meanB that th€ msterial can be crumbled
wilh hand p.es!!.e end is therefore likely to
emit fibeIs. The fib.ouo or rlufly sprayed-on
msterials used for firep.oofing. insulation. oa
lound proofinS are conside.ed to be ftiable,
and tbey readily relesee airbome fibers if
di6tu.rbed. Msteri6ls such ss vinyl'asbectos
flooa lile or roofing felts sre considered
nonfriable and generally do not emit ai.bome
frbers unlese rubiecled lo sandinS or sawin8
operetions. Agbe8tos-cement pipe oa sheet
can emit airbome fibea8 if the tnaterials sre
cut or sawed. or if Oley sre broken during
demolition operstionr.

D. Permissible exposure: Expo3ure lo
airbome sBbeslos, tremolite, anthophyllite,
and aclinol,te fibers may not exceed 0.2
fibers per cubic centiIneler of air (0.2 f/cc)
ave.s8ed over the &hour worlday.
tl. Heelth Hszard Deta

A. Asbertos. tremolite, anthophyllite. and
aclinolile can ceule dirablin8 re6pirstory
disea!e and vBrious type6 of cance.s if lhe
liberr are inhaled, Inhalin8 or insestihC fibets
lmm contsminated clothing or rkin can al3o
resull in these di!e6se3. The rymptoma of
lhese diseaser Senerally do not sppesr for z)
or mone yeart efter initial expo3urc.

B. Exposurc lo asbcstos. tremolite,
snthophyllite. snd sclinolit€ has been showo

lo cau!! IunS cttcer, merothelioma. end
cancea of th€ storBc[ snd colon.
Mesolhelioms i! a rsre cancer of the thin
membrane linin8 of the cheet artd Ebdomen.
Symploms of r,leBothelioma includo shortne6!
of breath. pain in the walle of the chest, and/
or sbdominal pair!
III. Relpirators end hotective ClolhinS

iq" ReBpirators: You sre requircd lo wear a
respiralor when performing tasks lhat tesull
in asbestos. tremolite, enthophyllite. end
actinolite exposure thst exceeds the
permissible exposure limit (PEL) of 02 f/cc
These condition8 catl occur while youa
employer ia in the pmces! of installing
enSineering controls to reduce asballor.
tremolite. anthophyllitc. end actirolite
expoaure. oa lvherc engineerint control6 are
not feasible to reduc€ asbestor, trcmolite.
anlhophyllile. .rnd sclrnolle exposure. Air.
purifyinS respiralors equipped with r hi8h-
efficiency particulste air (HEPA) filler csn b€
used where airtrome asb€!los. lremolite.
enlhophylhle, end actinolite fibe.
concenlralions do nol ex*ed 2flcct
olherwise, air-supplied, positive-p.ersu.e, f ull
facepiece reEpilstor! mu3l be us€d.
Disposable tc pirsl016 or dust horkr erc not
permitted to be ured for 6!besto!, tremolite.
anlhophyllile. 6nd actinolite work. For
effective pmteclion, rrspiralora must fil your
face end head enqly. Your employer is
rcquired to conducl fit tegts wher you sre
firsi a6siSned s respirator snd every 6 molrths
lhereafte.. Respiralors Bhould nol be
loosened or removed in work silustions
where their use is required,

B. Prctective Clolhin8i You are required lo
wesr protective clolhinS i! work areaB wh€re
s6besl08. tlernolite. anlhophyllile, and
sctinolite fiber concentrations exce.d the
permiesi'lrle exposu.e limit (PEL) of 0.2 f/cc to
prevent conlamination of the 6kirt. Where
prolective clothin8 it r?quired, your employer
musl provide you with clean 8arments.
Unles8 you arc ryorlin8 on a ler8e ssbesios,
tremolire, anthophyllite, end actinolito
removal or demolition proiecl youi employer
lnust slso provide s change room and
reparate lockeB for your rtrael cloth€r and
conlaminoted work 6lothes. lf ,ou !r€
workint on a lar8e osbeatos, lreDolite.
anthophyllite, .nd aclinolite reEoval or
demolition proiecl snd l{hert it i. fua.ible to
do Bo. your eDployea eurt provide 6 clean
roor& 3hower, snd deaontatination room
contiSuoua to the worl aEe. When leavint
lhe work arca, you rDurt reDove
conlsminsted clotliru before proceediq to
the shower. lf lhe rhower iB not adiacent to
the work arca. you mual vacuuln your
clothing before pmceeding to the ch6n8e
mom end shower. To pr.vent inh6linS fiber.
in conlaminated chanSe rooms and Showerr.
leave your respimtor on until you leave the
shower and enter the clean change room,

IV- Di6posal Proceduree and Cleanup

A. Wasle8 thal sle 8etrerated by processe3
where esbeslo!. u€molite. aDthophyllite. end
actinolite ir prelent include:

1. Empty asb€slor, tremolite, 6nthophyllite.
snd sctinolite rhippint containers.

Z. Procesr wastes luch 66 cuttings,
trimmings, or r€iect material.
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3. Hourekeeping wdate from rweeping oa
vacuuming.

il. Asbestos, tremolite. anthophyllite, and
aclinolite firepmofing or insulating msterlal
rhal i6 removed fmm buildinSs.

5. BuildinS p.oduct! that contaifl asbeltos,
tr€molite. anthophyllite. and actinolile
rernoved durinS buildin8 renovstion or
derDolition.

8. Contaminsted disposable protective
clothirS.

B. Empty shipping bags can be flatlened
under exhaust hoodi and packed into ailti8ht
contaherr lor di8posal. Empty 6hipping
drumr sre difficult to clean and ahould b€
realed-

C, Vacuum lo8s or dispoeable paper lillerr
thould not be cleaned, but ohould be sprayed
with s fine wate! mist and placed into s
lsbcled waste container.

D. Process waste and hou8€keepinS waote
should be wetled with sater o. e mixtuE of
water and lurfaclanl prior to packa8in8 in
dispo!6ble contsinerr.

E. lttatenal containing asbesloB, tremollte.
onthophyllite. aod actinolite that is removed
fiom buildings rnust be disposed of ir lesk.
tight &hil thick plastic bd8r. plastic-lined
cardboord containerr, or plasticJined metal
containem, Ttese waates, whlch are r€moved
$hile wet. rhould be Beeled in containers
before they dry out to minimize the relee!€ of
6.bestos. tr€molile. antbophyllite. eDd
octinolite fiber! durinS handlinS.

V. Access lo lnformation
A. Eech year, your employer i3 required to

inform you of the inlormslion conlarned in
this atandard and appendices for ssbesloi.
tremoljle, anthophyllite. end actinolile, In
6ddrtrorl your employer musl lnilruct you In
the p.oper srork practites for hoddlinS
melerisla contsining oBbeglos. laemolite.
entlophyllite. snd actinolite, and the co..ecl
ure of protective equipmenl.

B. Yow emplover is required to delermine
whether you ere b€in8 exposed to esbe3tos,
t emolite. anthophyllito. and sctinolite. You
or your Epresenlative hss the riSht to
oboerve eurployee measunelnents and to
record lhe resulls obleined. Your employer is
required to inform you of your exporure. and,
lf you ere exposed above lhe permrssilrle
limit, he or .he i! Equired to inform you of
the rction. thal arc bein8 takeo lo reduce
your exposure to within the permissible limit.

C. Your employer is rcquiEd to keep
recorir of you-r exposures and medical
exahinotiono. These expoEur€ tecord8 thuat
be kept for at lesst thi y (30) yea.r. Medical
records must b€ kepl for the period of your
employment plus tlirly (3o) years.

D. Your employer i6 tequired to releaBe
you! expoourc ond medical records lo your
physici6n or desiSnated represenlalive upon
you, wrilten request.

AppcDdix H to ! 1910,1001-Modicsl
Survcllllacc Cuidsliocr for A.basloa
TreEDlito, Anttophyllito, end Actinolito Notr,,
MaDd6tory
I. Route of Entry lnhaletion. lnSeslion

Il. ToxicoloSy
Clinicsl evidence of the sdveEe effect!

as3ocisted with expo6ure lo ssbestor.
tremolite. anthophyllite, end actinolite. i6

perenl in the form of reveral well-conducted
epidemioloSical studies oloccupationally
exposed workers, family contacts of workerr,
and pe16ons living nesr ssbeslos, lremolite,
enthoph!'llit., and ectinolile mines. These
rtudier have lhown a definite aosociation
between exposu.e to asbeslos. tretholite.
anthophyllite. snd octinolile and en
incrcssed incidence of lung cancer. pleural
and peritoneal mesothelioma, Sastrointestinal
cancer, and asbestosis. The latter i6 e
dissblinS fibrotic lunS disease thal is caused
only by exposuE to asbestos. Exposue to
asbestor. Elmolite. anthophyllile. end
acU[olite has also been e9oociated wlth an
increased incidence of esophageal. kidney.
laryngeal, phaqmgeal, sltd buccal cavily
cancers. A6 with olher known chronic
ocorpational diseese!, disease eceociated
with ssbestor, Iremolite, anthophyllite, and
sctinolite Senerally epp€aE about 20 yee6
following the firsl occutrence of exposune:
Ther" rr€ no known scule elfects associaled
wilh exposu€ to acbeBlos, llemolite.
anthophyllite, and aclinolite.

Epidemiologicsl studies indicete thal the
ri8k oi lun8 cancer amon8 ex[rosed r$orkeB
who smoke cigarrtte8 i! Sreatly increaded
over Lhe riek of lung cencer smonS non-
exposcd omokere or exposed nonrmokerg.
These studies ougSesl that cessation of
smokinS will reduce the risk of lun8 cancer
fot a penon exposed to esbestos, tremolils.
snthophyllite. and ectinolile bul will not
r€duce it to lhe same level of risk ss that
existing for 6n exposed worker who hac
never omoked.

tll. Signs and Symptoms of Exposure-Relaled
Diseere

The siSnc and symploma of lung cancer or
8sstrointestinal cancer indr.rced by expoeure
to asbestoB, tremolite. anthophyllite, and
sctinolite are not unique. except that a chett
X-ray of sn expoied palient with lun8 cancer
may show pleural plaques, pleual
calcificetion, or pleursl fibmsis. Symptoms
ch6raclerislic of mesothelioma include
Ehortness of breath. pein iD the walls of the
chest, or abdominal pairr. Mesothelioma hs6
I much lonSer lalency period compared with
lung cancer (4o y€ars verrus 15-20 years).
snd mesothelio.ns is therefor€ more likely to
be found emong workers who werc hml
exposed to asbestor at en e6rly a8e.
Mesolheliorna is Blways fatal.

Asberlosis ia pulmonsry fibroeie caueed by
the accuhulation of 6rbesto0 fibers in the
Iun8s. Symptoms include shortnes8 ofbrcstl!
cou8hin8, fati8ue. 8nd vague feelings of
sickners. when the fibrosi! $orsen3,
Bhortnes, of breath occurs even at resl. The
diaSnosi8 of asbeBtosir ia baBed on e history
of exposure lo asbelloB, the presence of
characteristic rediolo8ic chanSes. end-
inspirstory c.actles (rales), and other clinical
features of fibrosine lun8 di3ea8e. pleural
plequer and thickening aa€ observed on X-
myr lsken durinS the early etaSer of the
drrease. Asbeotosir ir oflen a proSrcssive
disease even in the abtence of continued
exposur€. ellhough thiB sppearr to be a highly
indivldualized characteristic. ln severe cssea,
death may be caueed by rcspimtory or
cardisc feilure.

IV. Surveillance and Prevcnlive
Considerations

As noted above, expo6ur" lo asbe6to8.
tremolite, anthophyllite. and sctinolite hat
been linked lo an increased risk o[ lunS
cancer, mesothelioma. 8astlointestinal
cancer, and asbeslo6i6 amonS occupationally
exposed workers. Adequsle ocrcening tesls
lo determine an employee's potenlial for
developinS seriouB chronic dbea8e6. such as
cancer, from expoeure to 69besloB, tremolite,
anlhophyllite. and actinolite do not prcsenlly
exist. However. some lesls, psrticularly chest
X-rays and pulmonary function tcsls, may
indicate that an employee hae been
overexposed to asbcrtos, uemolile,
anthoph}-llite, and actinolite, incEssin8 his or
her risk of developinS exposurc-reiated
chronic di5eare.. lt iB impo ant for tle
physician to become familiar with the
operatinS conditions in which oc.upational
exPosuE lo asbBtos. treholite,
anthophyllite, and actinolite ls likely lo occur.
This iB particularly importanl in e\sluatin8
medicsl 6nd woak histoder and in conductin8
physicsl examinations. When an active
employee hae been identified a8 huving beon
overexpored lo aoberto!. tErnolite,
anthophyllite. snd sctinolite, messurcs lel(en
by the employer to eliminate or miti8ste
furthd exposure should al8o lowcr the risl of
sedous lonS-tefm consequence6.

The ernploye. is r€quir€d to inrlitute e

Bledicsl luiveilleoce program for all
employees who arr or will be expoaed to
asbestor, lrcmolite, anlhophyllite. 6nd
aclinolile al or above the action level (0.1

fiber per cubic centimeler of air) for 30 or
tnorc day8 per year end for all employees
who are aasigned to wesr a negalive-pE8sure
r€spirator. All examinations and procedures
must be performed by or under tlre
supervision of a licensed physicisn. at a
rearonable time and placa, and at no cost to
the employee.

Althowh brosd letitude is Slven to the
phyrician in pre6cribin8 rpecific tests to be
included in the medkal sureillance prc8laDr,
OSIIA require6 inclusion of the followinS
eletnents in the routine examination:

(i) Medical6nd work hi8tories with special
empha8is dirocted to symptoms of lhe
nespiaatory system. cardiovasculsr systim.
and diseotive tr6ct.

[ii) Completion of the respiretory disease
questionnaire conteined in Appendix D.

(iii) A physicsl examination includin8 e
chest roentgenogram end pulmonary function
lest that includes measuremenl of the
ehployee'r forced vilel cspecily (!'ly'C) snd
forced expiralory volurne 6l one second
(FEv,).

(iv) ADy lsboralory or other te6t that the
examinin8 phygicisn deems by sound
medical practice lo be necessery.

The employer io requir€d to make the
p.escribed tests evailable el least annually lo
those ehployeeB covered: more often than
specified lf recommended by the examinin8
phyrician; and upon teminslion of
employhent.

The ernploy.r ir mquired to providc th6
physician rvith the followin8 infomelion: A
copy of this ltendard and sppendices: a
description ol the employe€ s duties as they
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relate lo asbeglos exposure the employee'r
reprcsentalive level ofer(posurc lo asbestos.
tremolite, anthophyllite, and sctinolitei e
degcriptioo of any pelsonal protective snd
respirstory equipment used; and information
from prtvious medical examinalions of the
offected employee that i! not olh€rwi6e
avail.rlrle to the physicien. Ntakin8 thi8
information available to the physicien will
aid in the evalustion o[ the employee B health
in relaliort to slsigoed duties and fitnesr to
wear peNonal proteclive equipmelt, iI
required,

The employer is.equired Io obt6id a
!r'rilten oprnion frcm the examinin8 physician
containinS the result3 of tho medical
€x6minslioni the physician't opinion a6 to
whether th6 ernployee has any detecled
medrcal condition! thet would plsce lhe
employee at ar. incesled risk ofexposure-
rPlated direa6et sny tecommended
Iimitolions on lhe cmployee or on lhe use of
personal prolective equipmenli rnd a
atatement tlal the employee has been
inforoed by tie physicisn ofthe relults of
tle medical examination and ofany medical
condilions related lo esbestos. trcrnolile,

.6nthophyllilg. snd actinolile expo.uE that
require furtler explau6lion or trr6tment. Thia
written opinion hust Eot r"veal rPscific
findllrgs or diagnor6 unrclated to exposute
to esbestos, lr?mollte, snthophyllite, and
actinolite, and a copy of the opinion musl be
pro!ided to the affected employee.



HOWARD COUNTY HEALTH DEPARTMENT

JOVCE r. SOYO, r.O.. ra.P.X
OOt r'lIY xE:Alltl OFFICEF

BULX SAI'IPLES FOR ASBESTOS AMLYS I S

REOUESTOR! HO,ARD COl}tTY HEALTH DEPARTHENT
P.0. Box 476
ELLIC0TT CITY, ilARYLS,ID 21043
4d1-?955

SOURCE: ABB0T H0USE (ce i I ing maten ial )
4595 CEDAR LS{E
coLts,tBIA, I'tARYLtrlD 2t 043

Director.46l-9956
Water & Sewerag€, Permits - 461.9933
Community Environmental Health ' 461.9944
Technical Services - 461-9955

G

Bureau ol environmental Health
3525 Ellicott Mills Drive
Ellicott City, Maryland 2'1043

DATE TAKEN: 0CTOBER 2t 1986

SA}4PLE NII'IBER

ABTHS-90 3/ I 0-2-86
ABTHS-ll{LL7l I 0 -2-86
ABTHS-505/t 0-2-86
ABTHS-40d./ t 0-2-86
ABTHS-301./10-2-86
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ABTHSI*LLG/1 O -2-86
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APT. t03 (vacant)
HALLI'AY OI.{ 7TH FLOOR
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APT. 505 ( vaca
APT. 406 ( vaca
APT. 301 (vaca
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SAMPLER: JOIN INGALLS
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RE0UEST0R| HSTARD CoWTY HEALTH
P .0 . Box tt76

BULK SAI-IPLES FOR ASBESTOS

SAHPLER r Jot[.{ INGALLS

S0URCE !

At\hq ?tt
BEpenrxErr

ELLICoTT CITY, [$RYLS{D 21043
4dr -9955

AB80T H0USE (ceiling rnaterial)
4595 CEDAR LA},IE

coLti.tBIA, }.iARYLS{D 21043

DATE TAKEN; 0CT0BER 2, l?86

SAI'IPLE NUI1BER LOCAT I fr'I

ABTHS-90 3/ 1 0 -2-86
ABTHS-tfiLL7/10-2-86
ABTHS-505/ l0-2-86
ABTHS-40 6./ I 0 -2-86
ABTHS-30 t/ I 0-2-86
ABTHS-t{ALL3./ I 0 -2-86
ABTHSHALLG/I O-2-86

APT. 903 (vacent)
HALLII,AY 0N 7TH FL00R
APT, 505 (uacant)
APT. 406 ( vacant)
APT. 301 (uacant)
IIALLIJAY {l{ 3RD FL00R
tiALLtlAY tll GR0IND FL00R


