
/]nq(,' g rrean Tudwstoal Hygiene 

~ Mentification and Control of Ashestos l’]xpusurc:s 

LEWIS | CRALLEY, Phb), 
Nureau of Occupational Safety and Health, Fublic Health Seviice, Department of Health, Education and Welfare, 1014 Broadway, Cincinnats, Ohio 45202 

al Ashostos can he used salely in modern industrial technology if adequate pre- 
cantions are taken to prevent excessive and umsuspected exposures. To distinguish bitween ashectos and other fibers, new techniques must be applicd to electron mic ros- copy and diffraction, emission and atom 

microprobe, and neutran activation analyt 
techniques should he hased on air-horne 

ic_absorption spectrophotometry, eleciron 
ical procedures. Standards and evaluation 
fibers and the wse of the membrane filter and phase contrast microscopy for sampling and counting. Cantrols honld include procedures for the 

'[‘”li UNIQUE PHYSICAL and chemical 
= characieristies of ashestos along with it 

abundance as a natural resonrce has con- 
tributed much to technological advances since 
the beginning of the century. This is es- 
preially true of industrial fiber technology 
which has had a tremendons growth since the 
1940° 

From data developed through epidemiologic 
and Taboratory rescarch it is now apparent 
that special health problems may be associated 
with exposure to designated fibers and that 
the hiologic response 1o ome fibers may be 
quite distinct from that of particulates of the 

e teansport of ashestos; exhaust ventilation and persanal pro- i the safe disposal of waste dusts; and the prevention of com- 

Identification and Measurement of Exposure 
Numerous analytical techniques are avajl 

able for identifying and distinguishing 
physical and chemical characteristics of fiboy. 
Because of the minute size of individual res. 
pirable fibers, often under | wicron in dr 
ameter, and the similar characteristies o 
many of the fibers, as in the amphibol 
group, one technique by itself i« sldom dr 
finitive in identifying individual fibers 

The ubiquitous nature of 1 spivable fibro. 
materials has been recently reported ' Mir. 
eral fibers may be present and dominant in . 
nuber of ores of commercial value, 

oot By debimitive Gdentiti s 
et vnsispected hazand 
ot Jromainborne exposure 1 
aal Conversely, the miere pre 
Cpot indicative that a hazard 
Analytical technigues usefu! 

dividaal fibers include elecn 
A dillvaction, emission an 

..,';linn spectiophotometry, « 
sobe and Taser microprobe 
ath a time of flight mass spe 
cutran activation analytical ju 
@ of such wchnigues requin 
e Instrumentation involyed | 

Jming and costly. This data 
wes an indispensable by idg o 
we prhiysical and ehermical na 
onship ol Bilers i the aur at i 
ans Less complicated meth 
aent can then be apphied as 
osure upon which rational - 
asedl. 

Ihis aspeet of knowledge | 
ortant since past 1esearch o 
destos fibers differ ereatly 
vanother in their chomical « 

Le extraneous metals asoriate 
Visoo due 1o abeir Lardae - 
sheade and become contan ¢ 
netal allove i which they an 
shove amals tical wechnigues o 
ciming e chane e il 

Jring processing, 
Research over 1l Jrast 

e United Kingdon and e 
as shown thar airbosne 1 
mch better widos o OXJrow [ same chemical composition but of random various forms of ashestos, ar i by privgen AN B Ve dll partionlat spherical shape. in lesser but appreciable amoumts in rom |} M vt o il e on ...'nl, | The biological consequences of fibers in mercial minerals such as talcs and clavs AR by I“ : } the Jungs must be determined and understood No problem is generally involved in 1 HULE 00 e Pl = ) 

for establishing vational control standards. It 
is equally important that knowledge of the 
control of fibers in our environment be de. 
veloped and apphed Otherwise, adverse ex- 
prownces frome health problems associated 
with the use of ashestos man madvertently de. 
prve usof the benefit of this matural yesonser 
and alo cast o shados that conld nnpede 
e advancemenss i the appheation of 
hher 1ee birverdowsy 

identification and measurenient of anborn 
lesels of fibers associated with an industria 
process where they are a dominam part o 
the mineral involved. such as achestos, The 
1S not true in instances where the fiber 
present to a lesser extent in the wineral beine 
,uml‘\v‘ll, where wione than o |”n [ 
mneralogy way he pPresent oan the bosnatun 
of the ore, or where mistines of min rals 
be processed. Without sucly knowledge sap 

a2 

olved Rovrad stanfans 
FNHIES G these ceniitraes 
ethods o dhie ool v an 
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e by dehmitive sdentification and 1 
" ",,~n|':, unsispected havzands may e p 
“’:'; from air-homne exposure 1o fibrons 
aals. Conversely, the mere presence of fibers 
‘. pot indicative that a hazard exists. 
! Analytical wchnigues useful in iddentifying 
““li\illlml fbers inclode electron microscopy 
and dilfraction, emission and .’ll'!l|!il" ah- 
anption \|u~(|mp|u{lmm-lr)'. clectron micro. 
pobe and Laser wicroprobe in conjunction 
:‘m, a time of light mass spectrotacter, and 
pentton activation analytical procedures. The 
e of such weehniques requires specialists in 
;Ilr instrumentation involved and is time con- 
wming and costly. This data however, pro- 
vidvs an indispensable bridge of know ledge on 
thie I-Ir)~il al and chemical nature and 1ela- 
senship of fibers in the air at industrial oprra- 
sons. Less complicated methods of measure- 
aent can then be applied as an index of x- 
posure upon which rational standards can be 
Based 

This aspeet of knowledue is especially im- 
sortant since past research’ has shown that 
whistos fibers differ @reatly from one type 
s another in their i al caraposition and 
the extraneous metals associated with the ores 
Alos due 1o their hardness, the fibers may 

abwade and Decome contaminated with the 
netal alloys in which they are processed. The 
bese analvitical i hoigues are usefal in de- 
riang the aneine millien of the Aber 

ling [ ess e 
Rescarch over tla st sveral vears n 

the United Kmedom and the United States 
voshown that aivdunne Giber Jevels ae a 
wehi boter imdex of exposure to ashestos 
e is an over-all particalate CXposure since 
e aation of filwrs b onegall particulates in 
e awn ay vay westh depending on the 
e ol the ecess and the materials in. 
robved Revised cind s for ashwstos ex- 

maes e these counsis ' also stipulate 

and wvasurement 
chaibomne sanples T procedures s stare 

wdds o the vedboct 

that the Samples should be collocted on mem- 
heane filters and. afua subsequent treatient, 
the filwrs should he conmted using phas: con- 
HEASE e pose opyar A el ation., 

hiect avring dust connters that are 
tapdde of discuminating between different 

partiche size vanges have been nsed 1o me; 
sure ashestos dust levels® When such an i 
strinent is used it s essential that the ratio 
of the ashestos fibers to the over-all partic. 
ulates remain relatively constant. These in- 
stroments should be frequently correlated and 
calibrated against data using the membrane 
filter and phase contrast microw opy method 
of fiber measurement. The wain advantages 
of the awtomated dust counters over the 
manual wethod are in their saving of 
manpower and their capability of giving 
immediate data for assessing the proper func- 
tioning of dust control procedures, 

Control of Exposures 
Special precaution hor' S ve taken to pre- 

Yent exposure to ashestos fibers when they are 
handled in a loose (unbound) form. Such 
operations include mining, milling, shipping 
and warchousing, processing into products, 
and mixing and blending ashestos fibers with 
other materials. No special problem is nor- 
mally encountered when the ashestos is firmly 
hound with other materials, je, vinyl ashestos 
tile, plastics, cement products, except when 
these materials are reshaped or are diminuted 
and the fibers may become uncoated, free, 
and released through friction, destruction, de- 
terioration, and the like. 

The control of air-borne ashestos fiber is 
not greatly different from that of other par- 
ticulatrs having a similar acrodynamic size, 
though special problems and 1ec hnologies may 
be involved in processing and handling the 
fibers. The basie principles of preventing ex- 
Posures to ashestos include exhaust ventilation, 
enclosure and isolation of EXposures, wet 
methods, good housckeeping and mainte- 
nance worker education, good worl and <ni- 
tation hahits, and supplimentary personal pes- 
pirator protection where indicated. Adhestoc 
shauld be handled and processed with ade- 
Guate controls 1o prevent community con- 
tanination, 

Exhaust ventilation is the control of choice 
since the ashestos fiber is captured hefore 
can disseminate and contaminate the jm- 
mediate and adjoining work areas Require- 
ments have been established for e proper 
ventilation design, fiber capture and carrving 
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sedocities, and e losed haghoise 
Svateny 

collecting 
Special attention shonld he winen 

o the ventilation systemn because of the ah- 
rasive nature of the ashestos filvers, 

Enclovure and isolation have many ap- 
plications in the control of adwstos dust. This 
is especially true in the hatch making and 
’mlu"ing of Joose asheston, e, wetting of as. 
bestos in bags before emptying, dumping and 
blending operations. This precantion s ex- 
tremely mportant in the handling of solid 
waste containing ashestos. Enclosure and iso- 
lation of the operation alo prevent the dis- 
semination of the fiber into other arcas where 
workers not related o the operation may be 
unsuspectedly exposed. 

Wet methods, where feasible, are an ¢f- 
fective way of controlling dust. Examples in- 
chude such operations as mixing, drilling, saw- 
ing. sanding and clean- 1p- Special precaution 
must be taken to assure that the shudge s 
handied property and is not allowed 1o dry 
and become vedisseminated into the air. 

Goad houseles pine and maint, nance are 
essential where ashesos is handled and proe- 
essed. Without such a program, a hazard 
may exist in an otherwise well constraeted and 
operated plant. Elewents of aod hnu:vkrrlL 
g and ninge cancdades (a0 repairing 
leaks and i Oprrating equipnnent, 
(b Smediate mine up of spalls, (e 
rovtine cleaning of all in-plant aeas inclnding 
floors, <t tural members, and cquipment 
using vacuum cleaning and water, and, (d) 
cleaning of areas ouside the plant and keep- 
ing dust suppressed b ouse of water 

Worker cducation is often neglected as an 
effective way of mininizing dust sposire A\ 
worker who is knowledecable of the hazarde 
associated with hic job is more motivated 1o 
profect himself from velated njurions asents 
Warkers should be instructed in the proper 
ase of equipment and in vood practices in the 
handling of material with which they an 
working 

Good work and sanitation habits aye needed 
to comphment other methods of presenting 
exposine b ashestos and othes 
sociated with e Pronessinge 

tttenials s 
Without eond 

work habits, excessive dyst can be created at 
operations otherw jse adequately provided with 

Filvuary, 1974 

dust contre) en where further dust congo) & 
wnecessary. Work elothing may hecome cop 
taminated il provide a continuing souree of 
exposire during the wink hift Excesy, 
ashestos dust on the skin foy proJonged [ring, 
favors skin ivritation and penctiation by the 
fiber. Waorkers should e instructed in the 
proper procedures for the performanee of 
their jobs and in the olservance of Qo 
sanitation practices while on the joh, 

Perconal vespivatory protection is an of. 
fective way of preventing eXposure 1o dyg 
where heavy intermittent levels are “ncoyp, 
tered and other means of protection are not 
feasible. Examples are cquipment hreaj, 
down and maintenance and TePAIr Operationg 
When respirators are used, they should b, 
approved for the exposures encountered. 5 
routine program shonld also be formulated 
for selecting, issning, fitting, cleaning, inspecy. 
ing. and maintaining the Tespirators. 

Summary 

Ashestos can be used safely in modern iy, 
dustrial e hnology, if adequate precantion 
are taken o prevent excessive and nn. 
suspected exposures. The following contrg) 
progam s reconmended where loose ac 
hestos s encountered 

(1 Recognized engineering contiro) Pro. 
cedures 10 prevent the dissemination of dus 
into the air should be used where loose ac | 
bestos fibers are handled, processed. mixed 
with ather materials, or disposed of to aen 
that expasure levels are kept within «f 
Jimits and that other adjoining sites <o no 
hecome nnsuspected hazards 

120 Adwstos should Iy packed in con 
tuners that are Teak-proof. vesicimt o hioad 
A el which can be mannained inoa oo 
condition dwring shippine. soraee, and on. 
Seguent ase 

3 Storing of ashestos shoald be of o 
natire and incsueh loeation 1o minimize il ] sequent breakage of b Spillage fron 
broken bags and adjacent areas should b 
vacuum cleaned immediany 1o mevent dic 
persion of the ashestos | 

CHE Baws contaiminge ashestos <hhe il b 
ceads marked and shoald have Tabels o 
Hatne geainst breathing dust fromy the T 

Areriwan fudustoal Hygione Asn s, 

Al processing, handling, 
corntro) equipmient shonld e nainta 
ept i good repair, | 

16) A rigid progrean of how 
Junld be enforeed, 

(70 Ashestos waste should e di 
A manner o prevent mmmninalim 
areas inits bandling or 1o prevent syl 
edispersion into the air, 

(8) A worker education progran: 
pe established. Warkers should by, 
aware of the dunger of breathing 
dust, the proper use of couipment 
wols.and of good sanitation and worl 

M) Approved respiratory . 
cquipnent should be used where higi 
mtent exposares 1o ashestos ocour an 
means of contalling (he exposure 
feasible. A special program should I 
lished for selecting, fitting, inspectin 
maintaining the TSP Ators i a sanity 
dition. 

(100 Where excessive contamination 
sork clothing is a potential daneer 
dionld wear special clothing which o - 
changed at the end of the workshi 
fandled in a manner 1o prevent expr 
those laundering the clothes 
0 Washioom facilities should 1y 

able where indicated, and special pre 
dothing should be used o present e 
ontamination of the skin with ot 
2 "The ain in arcas occupicd by o 

anclling ashestos should b romtineh 

Lighting * 

Hinmimation sandinds for 
reen sacsested by the Burea 
tahe effect on Seprerbier 3, 1% 
dnd<recommendations < it 

nder the Federal Coal NMione 11 
sation standards by Decerber 
than 5 foot-candles and no o 
masured on the work surtaces 
i bongesall faces and for 
ieasrme hanimation leels 4 
Barean of Standards repans, € 
quest frense the Burean of Mines 
20240, 
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0 All o essing, handling 
,.nll"l oy 4 
ot in good repair. 
* ||¢',\ A vigid program of 
Juwild be enforced. 

W7 Ashestos waste should be (|l~|mw(| in 
janner 1o prevent contaminating other 

a 0K . 

Jeas i its landling or to prevent subsequent 
sion into the air, 

;-1||\|“' " 
A worker education program shonld 

l')l.l‘l“\h('(l. Warkers should be 
e of the danger of breathing ashestos 
Just. the proper nse of cquipment and con- 
uvls and of good sanitation and work habits. 
) Appru\vd respiratory |nnh-(‘|ivv 

apipment should be used where high inter- 
et CXpOsULes 1o ashestos oceur and other 
awans of controlling the exposure are not 
racible. A special pragram should be estab- 
t~h|'ll for selecting, fitting, mspecting, and 
;-,-..nnl.‘lininu the respirators in a sanitary con- 

e 

Jlliun. 
(10) Where excessive contamination of the 

work clothing is a potential danger workers 
Sonld wear special clothing which should be 
Jpmeed at the end of the workshift and 
oandled ina manner to prevent exposuare 1o 
st Taundering the clothes, 

11 Washioom facilities should be avail- 
Mo where indicated, and special protective 
Jothine should he used to prevent CXCessive 
antamimation of the skin with asbestos fibers. 

(121 The air in areas occupied by workers 
mdling ashestos should be routinely moni- 

Industrial Hypione Avociation Jowrnal nh 

tored 1o assne that contiol |||nu'l|ull'( ae 
adeguate and that air-bome Tevels of ashestos 
dust e within safe Tinns, 

(13 Warkers | 
ceive periodic medical examinations. 

ndling ashestos shonld re- 
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1he reculations, if adopted. would 
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Burean of Standards veport, Guidelines for Mine Lighting ave available on e 
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