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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
CENTER FOR DISEASE CONTROL

NATIONAL INSTITUTE # OR OCCUPATIUNAI
SAFETY AND HEALTH
5600 FISHERS t ANL
August 8, 1975 ROCKVILLE, MARYLAND 20852

Dear Colleague:

Thig communication is intended to alert you to recently gathered informa-
rion indicating a potential health hazard for persons exposed to asbestos
during the servicing of motor vehicle brake and clutch assemblies.

On July 21, 1975, the National Institite for Occupational Safety and Health
convened a meecing of government and university scientists, industry
representatives, and labor union officials to discuss the present state of
knowledge with respect to this problem. Data was presented by investigators
trom the Mount Siani School of Medicine in New York City indlcating that
workérs engapged in the maintenance and repair of automobile and truck brake
‘inings are exposed to potentially hazardous levels of airborne asbestos
dust. Specific brake servicing operations studied included blow-out of
automobile drum brake assemblies, grinding of used truck brake linings, and
hevelling of new truck brake linings. Average peak asbestos alr concentra-
tions for these three activities based on personal samples taken within fen
teet of the operator were, respectively, 10.5, 3.75, and 37.3 fibers (-5
microns in length) per ml. An analysis of samples of brake drum dust
revealed that almost all of the asbestos fibers found were shorter than

0.4 microns in length. ‘

Previous studles of the extent of asbestos emissions from automobile brake
lining wear showed that only a very small fraction of the original asbestvs
content of the brake lining is found in brake drum dust (Ref. 1-3). It was
presumed that this is due to thermal degradation of the fibers during braking.
The present findings indicate that enough asbestos 1s preserved to produce
significant exposures during certain brake servicing procedures.

The full extent of asbestos-related disease in brake servicing personnel
is not known at present because this particular occupational group has
not been studied systematically up to now. However, a review of the
scientific literature on the association between asbestos exposure and
mesothelial tumors of the pleura and peritoneum has revealed at least
four cases of these rare tumors in persons who were employed in Jobs
involving automobile brake servicing (Ref. 4-6).
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For your information and guidance, we are encloging pertinent references,
estimates of the population at risk, a NIOSH interim recommendation for
brake and clutch servicing procedures, and a copy of the Department of
Labor standard covering exposure to asbestos in the work place.

The environmental studies of brake lining servicing operations outlined
above together with observations of mesothelial tumors in persons so
employed affirms the necessity for instituting and maintaining recommended
control measures in this industry so that the health hazards of asbestos
are minimized.

Sincerel ok,ﬁ,
.

]

J. William Lloyd, S&.D.

Director

0ffice of Occupational Health
Survelllance and Blometrics

Enclosures
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ESTIMATES OF THE WORKFORCE POTENTIALLY EXPOSED TO ASBESTOS
IN THE MANUFACTURING AND SERVICING OF BRAKE LININGS AND CLUTCHES

Auto Mechanics 833,535

Gavage Workers 67,679

Manufacture

(original and rebuilding) 6,657
TOTAL . 907,871

SOURCE: Adapted from 1972 Census of Manufacturers, 1972 County
Business Patterns, and Census of Population: 1970 Occupation by
Industry (all are Department of Commerce, Census Bureau

publications)
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RECOMMENDED (INTERIM) PROCEDURES FOR
ASBESTOS BRAKE AND CLUTCH SERVICING

The ©National Institute for Occupational Safety and Health (NIOSH) has
research underway concerning dust exposures during brake and clutch
servicing. Due to preliminary data demonstrating significant asbestos
exposures during presently used brake and clutch servicing techniques,
NIOSH has reviewed ‘alternate technigues whereby asbestos exposures are
reduced. The follow.ng are interim procedures recommended by NIOSH to
minimize dust exposures.

1. 1f possible, an area shall be designated for all brake and clutch
repairs. Entrances into this area shall be posted with an asbestos
exposure warning sign as follows: k

Asbestos
Dust Hazard
Avoid Breathing Dust
Wear Assigned Protective Equipment
Do Not Remain in Area Unless Your Work Requires It
Breathing Asbestos Dust May Cause Asbestosis and Cancer

2. During brake servicing; an air purifylong respirator, either single use |

_or with replaceable particulate filter(s), as approved by the Mining
Enforcement' and Safety Administration (formerly Bureau of Mines) or
NIOSH, shall be wornm during all procedures starting with the removal
of the wheels and including reassembly. During manual clutch
servicing, such a respirator shall be worn during removal and cleaning
of the clutch, pressure plate and housing assembly and during instal-
lation of the new clutech assembly.

3. Dust shall first be cleaned from brake drumd, brake backing plates,
brake assemblies and clutch assewmblies using an industrial type vacuudl
cleaner equipped with a high efficiency filter system (>99% efficiency

for 0.3 un diamctex aerosols). After vacuum cleaning, any remaining
dust shall be vemoved using a rag soaked in water aund wrung until
nearly dry. Under mno circumstances shall compressed air or dry

brushing be used for cleaning.

4. During arcing and riveting operations, an approved respirator, as
described in (2) above, shall be worn. Grinding (arcing) machines
shall be provided with local exhaust ventilation such that worker
exposures are maintained at least below the 1976 QStla  asbestos
standard (29 CFR 1910.1001).% At a minimum, the dust bag of the
arcing machine shall be removed and replaced with the hose of the high
efficiency industrial vacuum described in (3) above.



HOTE: strict adherence to the above proceduras should minimize expesures
to mechanics during brake and clutch servicing. hese are interim recom-

' . -

Tndustrial vacuum cleaner bags contajning asbestos dust and cloths
used for wiping brake and clutch assemblics shall be sealed in plastic
bags and labeled with the following warning label printed in letters

of sufficient size and contrast to be readily visible and legible:

Caution
Contains Asbestos Fibers
| Avoid Breathing Dust
Breathing Asbestos Dust May Cause Asbestosis and Cancer

All asbestos waste shall be disposed of in accordance with the OSHA
asbestos regulation, 29 CFR 1910.1001¢(h). During removal of vacuum
bags, an approved respirator, as described in (2) above, shall be

WOTN .

All floor cleaning in areas where brakes and clutches are repaired

shall be done with the high efficiency industrial vacuunm cleanex

deseribed in (3) above. Grinding (arcing) machines shall alsoc be
cleaned with such a vacuum cleaner and any remaining dust wiped with a
damp cloth. An approved respiratox, as described in (2) above, shall

be used during this cleaning.

Althougli adherence to the above proccdures should minimize any
vontamination of work clothing, it is requived that the appiopriald
portions of the OSHA regulations om asbestos (29 CFR 1910.1001(d) (3

and 4)) concerning special clothing, change rooms, etc. be followed.

pendations and are subject to revision pending results of ongoing NIGSH
yeseaxch. .

Section 1910.1001 of the - Code of Federal Repulations was formerly
Section 1910.93a. This change was noted in the Yederal Register, May

28, 1975.

Prepared By
Division of Field studies and Clinical Investigations
National Institute for Occupational Safety and Health
Cincinnati, Ohio
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§ 1910.93a  Asbestos.

(8) Definitiona. For the purpose of
this sectlon, (1) “Asbestos” includes
chrysotilz, smosife, crocldolile, tremo-
lite, snthophyllite, and actinollife,

(2) "Asbestos flbers” means asbestos
fibers longer than b micrometers,

(b) Permissible exposure to airborae
concentrations of oasbestos flbers—(1)
Standard eflecctive July 7, 1972, Thoe
8-honr time-weighted average alrborno
concentrations of asbestos fibors o
which any employee nay be exposed
shall not exceed flve fibers, loncer than
5 micromneters, per cubic coentimeter of
air, as determined by the method pre-
scribred In paragraph (e) of this section,

(2) Standard eflective July 1, 1976.
The 8-hour time-welghted average niy-
borne concentrations of asbeslos fAbers
to whlch any cmployee may be exposed
shall nob excced tvo fbers, longer then
5 micrometers, per cublc centimeter of
alr, as determined by the method pre-
seribed in paragraph (o) of this section.

(3) Cciling concentralion. No em~
ployee shall be exposed at eny time o
airborne  cencentrations of . asbesbos

fibers in excess of 10 fibers, longer thaa

b5 micrometers, per cubic centimeler of.
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EXL NN Y

alr, g3 dstermingd by g mathod poes
seribod fooprrpreapi (0) of his aortion

Q) ebliade of complane, - €n-
gineering neiiods. 1) Hnpineering coi-
trols. Fngineering controis, such as, hut
nok Luxhad Ho, solution, enclosire, ex-
haust vensiloddon, and dust colleciion,
shall be vsed o veel the oxposure Hmiis
prescrived la parsgrepi (b of this
seching,

(i) Tocal rcxitaust w»enlilulizs. (o)
Local exhiaust veotijation and dnse coi-
lection sysleras shall he deslirned. con-
sbeuctod, nsintled, end mpinieisd m
accorGunce wilth Lhe American Tuasfional
Standard Tundmuentals Governiog the
Desipr, snd Oparalion of ool Totaanst
Systems, ANHI 29.2-1971. which is in-
corporated by reference aercin,

(3 See § 1910.6 concerning e svait-
abilily of AMSI Z0.2-107L nu tie
mainicnance of o historic Ble L convec-
tion therewith. The address ol Vhe &mer-
feon Neilonal Stundards Tnstliie s
given in § 1910.100,

dil) Particuinr tools. All hawi-2)-
erated znd power-operated foois which
may produce or veieas? nsbestor fibers
in excoss of e exposiare lhnilig Dri-
serivea 1n parsgraph (b) of this rection,
sueh ai, but not tinfied 1o, saws, nooters
abrasive whests, and drilis, sl b poe-
vide@ viih local exhaust ventile hiua sve-
teme In accordance with gubdivision 11}
of this subpsrazraph.

(2) TWork proctices—(1) Wed ntefintiz
insofar ag pracicable, agbesta i b on
wadied, mMincs, appiiog, reuinted v
scorct, or otherwise worked ia £ v
stato mulelenl to prevent ihe emir..on
of nirbome flbers in execeas of thw ex-
posure Hmils ymescribed in parceraon
(b) of this gechion, unless the urrivine
of thz product wouwld he dinuals cu
therey.

(i3 Particular produnts dnd obporn-
o100, Mo ashnotbos cemeni, movis ., nevi
g, groub, piaster, or shinfiey matores
coninininr nsbasios shall be Tamoves
{yom urps, coveions, ov other e
in wisich: Lhey oro shipped, wiihou. b
cithar welted, or onclosed, or verd’l 73
50 a3 to prevent eficctively the FRIC e U
alrhome nashagkos fibers In excess of Lo
Limits preseribed tn povegraph (W1 M
this cention.

Gy Spraying, demuolition, oy removal.
Braplore:s engaged i the sprayie 2
ashegion, e romoval, o Ao sliviod, o
Dipra, BIIBCILNG. 0f erulntaeinl cove od
or imtatad with asbostog, ol 0 0o
ranoval or Ozmolition of asoemios In-
sulntlon or covodungs shall ba p.oviara
withy respiratory ed-dpmend b SaOFGi-
anns with parsdravi (€D (2) (1Y ol tnis
sechion ond with special elosting fn ac-
cordenze With povesvapa (G118, ol tuis
seciioze.

() Peroansi proieriug squicmamn’ —
(1) Coraplionce with the oapersuca lnnts
prexaribed by peragraph (h) of thig Ren-
tion mny not be schisved hy the use of
vespirnbors ot sbifé roiatlon ol e~
plozees. Ccenh:

4 Brsdng the tizao weried necousrry
to moad Wre coginetcing sonirels and
to insbitate $e work praciiecs requived
by paragraph (©) of this section:

27, V974
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aoetr In ‘work sttustlons ju which the
nvothods préscribed fu paragravh (€) of
this section arc either techinically nob
feasitle or feasibie to an cxtent insuiil-
cirng to reduce the airborne concentra-~
tions of asheatos fibers below the Jnita
presceibed by paragraph (0 of this
section; or

(iti) In emergencies.

(iv) Where both respirators end per-
sonnel rotation are allowed by subrivi~
slons (1), (i, ot (ith of this subpara-~
guaph, pnad both ara practicable, porson~
nel rotalion shall be preferved and veed.

«2) Whee a respirator 1s permitted hy
~ubparagraph (1) of this peragwneh,
shall be selected from among those np-
proved by the Bureau of Mines, Depari-
ment of the Interior, or £ne Wationnl In-
stitute for Oceupstional Safely and
Henlth, Departinent nf Feslth, Fducn-
tin., and Welfaie, under the provisions of
10 CGFR Part 11 (37 PR, 6244, Mar. 25,
1972 and shall be used in accordauvce
with subdivistons (1), (i), GiD, ana v)
of tius subprreapianii,

o A purifping respiralors. N\ reuse-
ble o smgle use mir porilying respirator,
or n rospirator described o subdivicion
(i o~ (i of tine subparagraph, shall
he ool bn vedune the conecentrations of
arborne asbestos fibers in the respirator
hewnw he exposure lnniis prescribed o
paragcabis (Lo of thia section, when the
ertbiag or Wi 8-hour ting-welghted avor-
ape Al porne conecphrations of asbormos
Ubers woe Forvanabiy expected to oxecesd
No aoie en 10 times those limits.

oy Powered gir pmifying respirclora,
A T3l facemece vowoered sir putlizing

aator or & poweved alr purifyhig
o antor or s respiraloy geseutiben im
Meanvision CHin of this subparagroph,
D e atindd te reduen the concentrg-
Lot of mreapne pshestos Bhers i the
1030 L ator beiow the exposuve liraits pra-
senbed i poracreph () of this saction,
wheo the ceviiapy or the &-hour “ime-
welghted  avernre  concentrations of
ashestos fibers are ressonably expected
to cxceed 10 tunes, bub not 100 times,
those limits

(i) Tupe C' supplied-gir raspircetors,
conktinwons floww or wprescure-demand
class. A type “C” continuous flow or pres-
sure-demand, suppliad-air resplrator
shatl be used to 1educe the concealra-
tlons of airborne asbeslos fibers in the
respirator below the exposure limits pre-
sevived In parsgrapn (b) of this section,
warn the celling or the &-bour time-
weithted averase altborne concentra-
tlons of ashestns fibers are ressouatly
expected to exrecd 100 times those Hmlis,

tivy Establishiment of & respivator piro-
gram. (@) The emaployer shall establish
a respitator nrogram in sccordance with
the requirements of the American o~
tio.01 Stavdards Prectices for Resplra~
tory Proteclion, ANSI 783.2-1259, which
is Incorporated by referenca hereln.

b See § 1910.6 coucerning the nvail-
ability of ANSI 788.2-1969 snd the mnin-
tennnce of an historic file in connection
therewith. The address of the Americen
National Standards Dustifute is glven in
§ 1910.160.

RULES AND v ek

(¢t Mo employen shall be assigned e
tasks requinag the use of respirators i,
besed upon his mesk resent exaination.
an exrmining physician determiues Lhud
the employes will be uneble to T unetion
normally wearing a respiratlor, or Lhnt
the safely or healia of the cruployee OF
othnr employees will be irapnired oy his
use of a respirator. Sveh craployes shall
be votated to anotbor job ov given the
opovortunity to transfer to o difierent po-
sitlon whose duties e i3 able to perform
with the sanme empleyar, in {be siune geo-
grapbical area nnd with Hie same senior-
ity, sladus, and rate of pay i hed lasy
prier to svch transfer, if such s different
position s availoble.

(3) Speclal ciothing: he employer
sholl provide, snd requive the use of, spe~
cial clothing, such ns coveralis or similav
whole body rlothing, head coverings,
ploves, aud ool covorings {or sny em-
ployen exposed fo airhborne concentra-
siong of ashestos fbers, which exceed the
ceiling lavel prescribed n paragraph (b)
nf this scctlon. .

(4) Change roows: (1) Ab any fixed
place of 2mployment ernosed to airhbome
coneentrations of agbeztos fibers in ¢x-
cesa of the expoesure lpils prescribed in
paragraph (b) of this section, the em-
ployer shail provido (hanyge ronms Tor
employces working reguievly ab bbhe piaco.

(i) Clothes lockers: The comvloyer
shell provids two separate loclkiors or cou-
tainers for cach cnoloyes, .30 separesed
or jsolated as Lo prevenh eoataminntion
of the cnployes's stroet clobhies frown bis
woilk clobhes.

(it Laundering: () Leunderlag of
asbestns contaniinaled clotbing shinil be
dene co as (o prevent the velense of air-
berne sghosbng o in 2Reess of the ax-
posaro limlts preseriped fo paragraph (b)
o7 this scchion.

(M Any cwmolover who glves aghor: os-
contaminalaed clothing to anofhev prson
rer lnundaviug sha il infera sUCh DATIVL
of the reguivemenit jn (o) of this SUDGL-
vislon Lo effuctively pievent ¢ho velesso
of wirborne ashestos fibers In execss of
the exposure limits preseribed o pava-
graph (b) of this section.

(¢) Contaminated clothing shnll be
teansported in sesled impermenble n2es,
or other closed, impevinenble containers,
snd labeled in recordanco vilh pars-
graph (g) of this acction.

(e) Mecthod. of seasuremneni. All Go-
terminations of alriorne concentrnitong
of asbestos Nbers shall bo wnd) by o
membrane filier maibad of 400459 X
(magnifcation) (4 witlinaeter oujective)
with phase contrast Hvminetion,

(Y Monitoring—-(\} Iaiticl deteriii-
notions. Within ¢ mentha of the pudli-
enbion of this secliizm, 2very employer
sholl cause every plass of employroond
where asbestos fibers nre released 0 ho
monitored in such A way o5 to Gelermine
whether every cmreloyee’s exposure o
asbestos fibers Is below the linida’ pre-~
scribed in parsgraph (b) of this sec-
tion. If the limits oxe oxceeded, tho em-
ployer shall hmmsdisiely undertoke 8
comwpliance program in accordaance wilia
puragraph (¢) of this sechion.
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(2} Darsonol moniforing—)  Sam-
plee shall e coliccied from within tihe
hroathing zone of the employees, okt
meraprane fillers of 0.8 micromeoeter po-
conthy wmmuled ioon opent-face futor
huidar. Samples shall be token for the
gatorvininetion  of  tue  8-hout {ine-
weigated avernge nivborne coneaitben -
tiows and of tha ceiling conuenirations of
ashestos fibers,

(i) Sempling {1eanency and patterinz,
Atier tho inttini determinations requirerd
by subparagraph (1) of this paragiaph,
seaules shall be of such ivequency and
paltem as to represend with teasonadle
pceuracy Lhe levels of exposure of eni-
ployees. Tu ne case shall the spanpling be
done ab intervals greater than 6 mouths
for eruployess whos2 exposure o asbestos
may reasonsbly bo foreseen Lo exrceed
the limits preseribed by parvagraph (h)
of this section.

(3) Environmenied monitoring—1)
satnples shall be collecled from alens of
a work environmen! wbich are repiesent-
ative of tha airdorne concenbrations of
asbestos Abers which mey reach the
brenthing zonw ol employces. Suanicn
shall be coliected onn a membrene tile.
of 0.3 mlcromeler porosity mounted
an open~-face Niler nolder. Samples shat.
be talken for the determination of the -
howr timeo-weiguted averaps airhoivae
econcenbraiions and of the celiing cot -
covlvstions of asheshos fibevs.

(1) Sampling frearency end orii ns.
Afior the sniual delcomineiions cenii o
e sunarooraplk (1) of this priacavt,
camples sbell be of such ircquenc 3TN
pabizm as to represent with consonnete
accnracy the levels of exposurs of o
employees. M uo cose shall samptine e
ab inkervals reaber dhan 6 months o
employees whose exposures to asuenls
may reasonably be fovesesn 80 BRenc G
ihe exposure limits preseribed in paca-
graph (b)) of this section.

(4) Employee obsernotion of monilor-
ing. Aficcind employees, OF Their 1.
rosentatives, shall be glven o ressonanie
cpportunity to obrorve any moniloiing
yeanired by this parngraph aas sheil have
eccess o the records thareod.

(¢) Caution signs apd ledcls. (1) Citu-
tior. signe. (1) Poriing. Caubion sipus
shall bo provided png dlgolayed nl ench
locebion vibare aivhorne concendrnlions
of pshostos Gvers moy he I oxeess of he
oxpesura Umits precetibed ja paragronh
() of thic scetion, Bigns shedl be pouhed
ok mich o distence from such o location

. f0 thet en emplares moy rond vhe sinus

sad Loke neccssery protective ateps hes
jore ontering the oren metked by tho
givas. Signs shall ve posted at all ap-
pro~ches i preas roplelning exeosnive
concentratlons of alrhorne asbastos
finois.

() Sigm specificgiions, The worning
sigha reguired by suvdivision () of this
suanaragraph shall coniorm $o the rc-
guiremeuts of 207 % 14”7 voriical format
gizms specitied In § 1010,146(0 (4), and
to his subdivision. The signs shall dis-
pley lhe foilowing legend in the wnwer
ponei, with letter slees and styles of b
visibility at least equal to thiaf specified
in bais subdivision.

”7, 1974




Legond Nolation
Asbesk;a J SRS cmnme 177 Oanas Sorlt,
Gothio or
" Bloek,
Dust Hazard.....ccacan ~ %' Banas Bexis,
Gothioc or
Block.

Avold Brenthlug Dugt_..

Wear Acalpned Frotective
Fquipment.

Do Not Remaln In Arss
Unlesg Tonr Work Fe-
qrires It

Breathing Arbestos Dush
Mny Be Ilnzardoun ‘Lo
Tour Health,

Spacing between lines nhall be ab least
cqual to the helghi of the upper of any
two lines.

(2) Carttion lobels—(1) Lebeling, Can-
tlon labels shall be aflized fto all raw
maberlals, wixtites, scrap, waste, debria,
and other producis cemtbainiug asbesios
fibers, or to thelr coutainers, acopt thes
no Iabel is required where asbestos Ghers
have been medified by s bonding sgent,
coaling, binder, or other materiol co the$
during any reagonably foreseenblo use,
bhandling, storage, dispospl, processing, or
transportatlon, vo alrhborne conceniro-
tions o1 ashestos fibers In excesa of the
expoanre linitg presertbed in porearaph
(b of thiascetion will he relensed.

Uy Label speeijications. The epution
labels required by subdivision (1) of this
subparagrapi shall be prinied in letters
of sufllcient size and contrash rg to be
readily vistble and legible, The label shall
state:

14*7 Gothate.
14 Gothic.

14 Gotale.

14 polnt Clothie.

CAUTION
Conlaing Asheslon Tibots
Avold Creating Dust
Breathing Adbestos sk Mar Ontis»
Hertena Bodily Fierm

hYy Howseloeping—(1) Cleaning, Ak
external surfeces insuy place of ewploy-
ment shall be maintained free of oecu-
muiations of nahrsios fibers if, with {helr

dispersion, there woulg be an excessive”

concentration,

(2) Wastr disposal, Asbestos waste,
serap, debns, hags, conbainers, eyuip-
meng, and a2-bestos-contaminated clobhr-
Ing, consigued for dilsposal, which may
produce in ruy reasonably foresceable
use, handling. storage, processing, dis-
posal, or transportation airborne colcen-
trations of ashertos fibers in excess of the
exposure hmits prescribed in paragraph
(b of this scelion shall be collected and
disposed of In sraled Impermenble bags,
or other clozed, Impermeable containers.

() Recordkeeping—(1) Exposurc rec-
ords. Every employer shiall maintatn rec-
ords of any nersonal or environmental
monitorineg required by this secilon. Rec~
ords shell be maiatnined for a period of
at least 3 years and shall be made avatl~
able upon request to the Assistant Seere-
tary of Labor for Occupational Safety
and Henlth, the Director of the National
Institute for Occupationsl Safety and
Iealth, end to authorized representa-
tives of either,

(2) Employee access, Gvery employse

snd former cmployee shall have reason~

able access to any record required to be
maintained by subparsgraph (1) of this

RULES AND REGULATIONS

poaregraph, which indicates the ene
ployeo's own exponure to asbesbos Obera.

(3) Zmpioyae wotiflcoMon. Any emn-
ployee found t9 have been exposed ot ony
time o sivi;oma conesmiretions ol ashos~
tos ifibers f ocess of the limits »re-
scribed in paragraph (b) of this secifon
thall be notified In writing of the expo-
sire a3 soon a8 rracileable but noh lalor
than 5 days of the Nuding. Tho emvloyes
sholl also bz tuaely nolified of the cor-
rective acltion being talen,

(}) Medical examinotions—(1) Gen-
ergl. Whe emiployer shall provide or maks
availeble at bis eost, modical oxamica-
Lons lative 0 anposate to ashestos re-
vuired by Lhis garagrapn,

(2) Prepincement. Tho employer sholl
picvide or maie nvejiable to each of hils
embployees, withio 30 caleandar days fol-
lo—dng bisn first ewmployment in on
ozeupntion ernced to oivhborne cone
catheruions of rohenbos {bers, & compra-
hensive medicel oxataina llon, which shall
halude, a5 a sndnimum, e chest rosnt~
gonagrem (pogiorior-onterior 14 x 7
¥acheas), o Hetory to eliclt symptom-
asclony of xorpiratory  dlsease, and
pulinonary fuacilon lests to include
inreed vitnl eapreity (PVQ) and forced

rpivetory volinue of 1 recond (FEVie).

() Arnnue? esemivalions. On or be-
fore jontusry 54, 1973, and st least an-
nvally tiorcafier, cvery cmployer shall
provicy, or meke ryeilable, comprehen~
olve medical sutnminalions o each of his
araviarecs eyviedca in occvpolions ¢x-
poscd fo aahoreo concontrations of ase
heshos Bocrs, Sueh avnual exomination
a0} dnetuds, ot o aininnun, o chiest
rowarenostam (nasierior-anievior id x
17 _whes), n Halorr o elicih symplome
atolezr  off ralory  Gisease, aud
pubmanery vochion mests to  include
fotend vl conasity (WYY and foreed
GTGNTOL2TY VOIUT20 09 3 ettond (FEV).

(&) Terizination of cmalovinent, The
omRlorer ghedl rrevide, ov mako ovaii-
rolo, withhy 30 erlondar drys befove or
2fter (he terminntion of employmcnt of
any cmplioyee engoged in an oceupation
expoced Po elrborno concaonlrotions of
asbestos fibers, o comnrehensive medlienl
examination wireh sbell fnelude, as o
minimum, 8 chiost roomigenogram (pes-
terior-antorior 1¢ x 14 inches), s hictory
to cliclt symptomatology of rospirntotry

disecse, and pulmonary {unciion tesis

to include forced vital capacity (FVC)
end forced explratory volume at 1 second
(F'5Vie). .

(5) Recent craminalions. No medical
evaminstion s roquired of sny cm-
ployee, H adeniete records show thng
the 2mployen hos besn examined in ce-
cordance with $his paragraph within the
past 1-yeor poriod.

(6) Medizal records—(1) HMainte-
nance, Tmployers of employess exprmingi
pursuant to this paragraph shell cause
to ba main*ained complete nnd gccurato
records of il such medical exgmina-
tions. Records shall be retalned hy
employers for af Inast 20 years.

(i) ALceess. The conlents of the ree-
ords ¢7 the medical cxaminations
required by this paregraph shodl be made
available, for lnspection aud copying,

23545

to the Assistant Secretary of Labor for
Cccupatlonal ESafety and Health, the
Director of NIOSH, to suthorized phyat-
clanz and medical consultants of either
of Lthem, andg, upon tho reguest of an em-
ployece or former employee, o his physi-
cign. Any physician who conducts a
medical examination required by this
paragraph shali furnish to the employer
of the examined employee all the infor-
mation specifically required by this
parsgraph, and any other medienl in-
formation related o occupstlonnl ex-
posuro to asbestos fibers.
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