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CRALLLY 1 

The unizue physieal and chomieal eharacterlstics of sshoston alonzy with its 

abundanee a3 o patucal resouree hios contributad much (o technologleal cdvarces since 

the bopinaing of tha contury, This 13 espaclally true of falustrial fiber technolosy 

which has hiad a tremmendous growth sluce the 1040%, 

Trom data dovelspad threvph epldemislogle and laboratory resoarch it 43 now 

epgavent that special health problems way be assoclated with exposure to dazizaated 

fihors and (hat the biologle rocponss to come fibhers may Le guite distinet from that of 

pertizudates of tha samoe chomical compesition but of rondows spherical ehape, 

Tha2 bislozleal conzoanuanaes of fibors in the hinsa must be determined and 

crlorstsod for cotoblshlag ratlenal conteol standards, It 15 cjually fuporiast that 

Inonladse of tha control of fibara in cur cavirenuent bo developed and appliad, 

Ciharwisa, edverce exporleaces {rom hoalth problow:s asseefated vwith the uss of 

eohestos way nadvertently daoprivo us of the bonefit of thls nufurel resource and 2lso 

cact a sbadow that could {mpeda futurs advansements in tho application of fiter 

technolozy, 

Dlontifieniten ond Measurement of Exrosute to Achestas 

Munuwerous analytizol techalyues ars avallable for ideutifying and distinguishing 

tho phyzical ond ebomleal eharacterlsties of fibars, Decavte of the minute sizo of 

fniivideaY reapirable fiters, ofien vatior 1 mieren i dlawmcter, amd tho slwilar char- 

telovistien of wany of tha {iters, as In tha amphibols sroup, one technlzue by itself 

I3 collom dofintidve fu Llentiiying fedividual fibera, 

Tho ublgulions nature of rocpirablo firous 1eaterlals Fag Loen veeently ropertod 
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CRALLLY ' 2 
(1,2). Iiireral flters rauy Lo peesent und doniinant In a numiber of ores of commorelal 

value, f.e., various ferms of asbeslos, or may be present 1a Jesser but appreclablo 

amounta fa commniercial minevals such as tales ead clays, 

Fo preblem 13 gororally favelved in tho fdentifieation and mensurensent of 

alr-tornz lovels of fibars aszoefated with an fadustrial proczss w‘!‘wr‘o tho)'y are a 
Goninant part of tha mineral favolved, sueh as asbestos, This is not truo In lastincos 

where the fiber 13 present to a lesuzor extent In the mineral Loing processed, whero 

moro than ono typz of niinaralogy may be presont fn the for:atlon of the oro, or where 

ndxtures of minerals may o procensad, Without such .l:no'.’:!od;o cupported by dafin- 
fiivo {Zentliication vl meascrenicnts, unsuspseted hazards ey be present from 

alr-Lornz exposure to firows wminorals, Conversely, the mere precence of fibers is 

uot fndicative that a hazard cxists, 

Analytical toobatgues uzeful dn {dentilying fodividusl fihers include cleetyon 

wizroseopy snd dilfractlon, ensslon and atonide sbaorption gpeetro;iciometry, 

clectron microprebo and lacor mieroprohe fn conjunation with a tiue of izht n:oo8 

epcctrometer and neutron aetivation analytizal prosodures. The use of such teoh- 

elyres reouives speelulists dn tho Instrumentation lnvolved and I3 timo consuraing 

and coztly, This data ho.over, provides en Indispensablo brld e of Lrowledo on 

tha physleal and eliewriea] nature and relatlonzhip of fitors fa ths atr at fudustelal 

coorations, Less conplicated micthods of mezsurement ean thon be apailod as an 

fslex of expusure upon vhich rational standards can bo based, 

This aspoet of Inosladzo 19 esprelally Importanut slico pust rezenrch (2) bug 

shown that wbasto. [bare AliZer greatly froa: ono ty 2 to anotter 1y thale ehondeal 
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CRALLLY 3 

con:pesition and tho extransous meials asscclated with the ores. Also, dus to thelr 

hardnoss, the fibers wapy ebrads and bacome contaminated with tho metal alloys ia 

vhich they ave proceased. Tho above analytieal teehnlques are useful fn deterofaing 

taa elianzing suilliae of tha fiser duriny processing, 

Poscarch ovar the past several years in the Unlted ilugdom and the United 

Statos hna showa thot afr-borna fiber levels are a wiceh batter index of exposure Lo 

achestos than i an over-all partlevlate exposure ciaca the ratio of flbers to over-all 

particulalas fa the ale may vary sreatly depoading on tho paturo c;f the process and 
the mooterials fvelved, Dovized stondards for azhostos cxposures In these countrics 

(4,5) alco stipulats nietheods for the collzelion nad nieasureracit of alr-borno samples. 

The prossdures (5,%) cinte that the samples should Lo callzetsd on membrane filtors 

and, afior subzeguent trocinient, the fiters should be couated using phase coatrast 

nferosceny nt 400 wageification, 

Dzrc:;t measuring dust counters that are capabla of diseriminating between 
different purticle chzo ranses bave bzen used to wezsurs ashestos dust levels (3). 

\ihan such an Iastrument §5 used it s cosentlal that the ratlo of tha ashostos flbers 

to the over-all partlevlates remala relatively constant. Thooo instrussents should by 

feequently corrclnted and ealivrated agalzot data vsing the membrans fllter and p‘;x:mo. 
contrest misrosousy rethod of fiver imeasurement, Tho mafn advantages of tho auto- 

matnd dust countora over tho manvsl rotiod are fa thalr saviag of manpower and 

taolkr canability of ¢ lving buineliate data for nosersing tho progor functioning of Just 
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CRALLLY 

cotvel peecedurais 

Conteo) of Achooioa Furosures 
ol.ould bo token o prevact cxposure to ashestos fibors when 

Spacial precaution 
pavations faclude mining,. milling, 

tl:iey ore handleld in o looze (znbound) form. Such © 

ghipplag and L.archousing, precessing fato produects, and mizing acd blending asbestos 
fisors with cthor maieriala. Mo gpzelal problem 3 pormally encountered whan the 
azhestos Is flvinly Lound with othel rateriols, Lce, viayl cobestod {tle, plastics, 
coment prodacts, ole,, cueept whon theso mwaterials evo reshaped or are dlininuted 
ond tho f003 1y keco.ne wracated, free, and relansed through friciion, doatrue= 

( ticn, do 
o toeng pobestos Siuor 13 RO arcatly Cificront frow thnt of 

Tho contrel of alr-iom 
tariorniiog and tho 1o, 

e
 

e
 

—
—

 

olliar particulates Lavies a clomilar acrodynamis sizc, though gpecial problens and 
technolostes way be tavolved in procesala and handling tho f1bers. Tha basle 
principlea of proventing cnposurco o asbaatos fncludo exhaust ventilation, cnclosure 
and izolutloa of cxpeiured, wot methods, sood Lousel:ceping and malatesance, worler 
cdvcatlon, ool wors ant canitation habits, and suppilaentary persoual reapirator 
protoction viore fadlscted, Ashostos ghould ba fandled and processcd with sulequato 
controla to prevant cowminunlty contan:ination, 

Exhourt 30 niilstion 1o tho eunsrol of chotzo oluze th asbeatos fivor 13 eaptured 
ta oud contnuinato (g Lancdlats and 6 Ajotalag work arcad. 

ned for tho propis w nttletion deslon, {ihor eapturd belore it eon dssenilad 

cvts hava Luea cotablle 
S et - 
NN S 

and enrrying volociileg, and cazlosed bazhiovso colleeting oysted S o, 10,11,12). 
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CRALLEY 5 

Spzelnl aitenilon ohould be given to tho veatllation oysten Boeauss of the abrasive 

nature of tha ashestes fivers. 

| Enalzsure and 1alaifon has many applications a the coatrol of asbestos dust, 

This i cspeoially trve in tha bateh mixing and handling of looze ashestos, Le., 

wetifnr of asbastes in bags before emptying, dumpiaz and blendlng oporations, ete. 

This preenution is ontreaely finportant fa the handling cf solld waste conteining 

nobestos. Enslesure aad {solation of tho operation also prevents the disscfnation of 

the fltar into othor rreas whoro worlers not related to tho opovstion may be uasus~ 

peeteddy cxposcd. 

( Yiet mnthnds, whore fensible, are an cliceilve vay of controlling dust,. 

Examples fzcludo mizloyg, drilling, sawing, candiny, cloan~up, and the ke, Spocial 

precouticn must bo talen to acsure that tha sludze is handled properly and is not 

ollowed to dry and beeone redinsominated fnto tho alr, 

Coad bousalicanine and raaintenanes are esseatial whore asbestos 13 handled 

and processed, Without sush & program, a hazard may exist ia an otherwisoe well con- 

ctreeted and oporated plact, Elesents of geod housekeeping ond malntenance fuclude: 

(1) repairing leats and Laproperly oporating equipaient, (2) fmamediato cleaninz up 

of splila, (2) routize cleaning of all Ia=plant arcas includivy floova, structural mem= 

branes, and equipaiest uslag vosuwn cleanlaz and water, and (&) cleaning of arcas 

outs1l2 tho plunt end kesploz dust allayed volags water, 

Lorlar avastien 18 citen naglected as an elfectivo way of intafuidzlng dust 

cxposire, A worker who 13 knouled;eablo of tho kazards asscelated with hia Job is 

TIPS i it il i i 
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CRALLEY 6’ 

mora wetivated to protest biracell from related injurisus ofents, Workera should Lo 

fastrected fa tho proper vzo of cruipment and in good practices In the handliaz of 

material with whish they are working, 

Gond sorl, ond canftatisn habits aro neoded o compllment othor methods of 

provestisg exposure (o ashosiss and other reaterlals assoolated with Its processing. 

Voithout good viork habils, exeeosive dust con bo ereated at operations othorwise 

adaquatzly providzad 1ty dust conteol or whore fusther dust coatrol s vnncecssary. 

V. ozk elothing way beecie coatamiaztad and provile a coatinulnz source of expeautre 

during tho work ahlil, Tacasasivo ashzsles dust oa the shin for prolonged periods 

favors shin feritilon and paeretration by the {iber, V.orkers should be instructed fa 

the propor precsdurcs for tho povioraaree of thats johs apd In tho cbservanss of ;osd 

sanltaticn practiecs whila on (ha jeb. 

Foreonal resotestory preteetion 13 aa effcctive way of preventing enposure to 

dust where heavy Interr:ittont levels are cncouctored and other nicans of protection 

aro nct feasible, - Examples are equipinent breatidown and mafatenanco and repair 

oparatlons, “hen resplrators ave veed, they chould be approved for the exposures 

encowtered, A reutind prograwn ghould also he formulated for selecting, izsuing, 

fittan, cloantng, dnapectlsy end malntaining the respirators. 

BUMIIARY 

Aobestos ean L2 vsed safely fa nedern {ndusicial teahinoloy 3 adequata pro= 

enitlons ara totea to prevent cneessive and unsuspectad exposures. The following 

coatrol projram o rosommended vhore 10032 azhasled 13 encountored: 

T — & — i 
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" CRALLLY 7 

(1) Recognlzed euglincoring eontrol precedures to prevaut the dlssen:laation of 

dust falo the air should Lo used where loose asbeztos fibers are handled, precessci, 

w:keed with olor matarlals, or dispased of to assure that exposure levels are kept 

within safe Usedts end that otbor adjolniay sites do not beeoise vnsuspoctod hazards, 

(2) Ashestos ghould ke packed in containera that ere leak-proof, resistsnt to 

krealage, and whizh ean Lo walatained in a elean eondition during shippiag, storage, 

end cubzoquent vso. 

(3) Storlag of asheztea should o of such naiure and In such loeation to mint- 

rafae pulseguont breatingo of bogs, Spillize from Lrolcea bass aud adjacent aveas 

stould Le voervar eleancd fmmedlately to preveat Cisperston of the eshastes, 

C . 

cautlenlny ogalast breatiidng dust from tho bags, 

(1) Laza contalnlig asbestes should be elearly naried and should have lalels 

(3) All preeessing, handling, nngl dust control cquipinent should be malntained 

ond l'ept 1a geod repafr, 

(3) A rigld houssleoping prosraia chould Lo enferced, 

(1) Astestos wiasts glould ba disposed fn a manner to provent contan:inating 

cther aveas In ita handllng or to prevent subsequent redizpersion Into tho alr, 

(5) A vorler clucation program should be established, \V.orkers should be 

wade avare of tha danger of breathlag asusstos dust, tho proper vse of equipment 

anl czatrels, and of yeoad eaniiation and work habiis. 

(©) Arcrvoyed veopteatory protectiva eguipiicat chevld be veed whore high 

L fnterisliient ¢ osures L9 asdestos cecur end olher wouns of controlling the exposure 
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‘CRALLEY 8 

are not fensivle, A spaefal projram ghould bo establistied for eclecting, fitting, 

taspactiaz end malntalalay tho reaplrators in a santtary condition, 

(10) V.hare excessive contamination of ths work clothing 15 patential, worlers 

shoull wear special clothing which vhould be ohanrod at tho ond ot tha wor).-bm and 

hanlled la a maoeor to prevent exposuro to thoze lavadering tho clotb». 

(11) Weshroom faellitios should bo avallable vhere fadicated, and speelal 

proiective clothing shiould ba uced to prevont excessive contaraination of the ckin with 

sbeatos [lbors, 

(12) Thoa efr {1 arcas occupled by workers handling asbestes should be rou= 

tincly wonilored to nosurd that controel procedures are adequate and that alr-borea 

lovels of asbestos dust are within gale mita, 

(13) vorkers handling ashestos sheild reecive perisdls wedieal examinations, 

d S
 

—
 

Identification and Control of Asbestos Exposures (Draft)
ACL Doc 25461 · Page 9 of 11

Published by AsbestosClaims.Law

asbestosclaims.law/library/25461/9

https://asbestosclaims.law/library/25461/9


——-———', 

"CRALLEY 

Rofereontes 

1. Cralloy, Lede, Yeenan, R.G., Lynch, J. 0, aad Lafatiart, W.S.: Source 
end Ientlilcation of Respirable Fibera, Anm, Indas, Hyz. Asscc. J. 29: 122, 

! Mar,=Apr., 1938, 
2, Cralley, L.J.: Inhalablo Tibrous Material Iaternational Coaferonce on 

Pocurncceoniosis Yroccadings, Johannzsburg, SeAes Apr, -liay, 1969, 

3. Cralley, L.dey Ieeaan, R.G. and Lynch, J.R,: Exposurc to Metala in the 
i l. Manulacturo of Asbestos Toxtila Products, A, Iadus. Hyg. Assoo. Ju, 

{ 20 452, 1007, 
A 

4. Britlzh Occupational Hyglers Socloty: Eyglone Slandards for Chryuotlle 
Achestes Dust, Perinagen Press, 1008, 

0. American Coalevorce of Coveramentz) Industrial Hyzientistes Threshold 
Lindt Valuss of Alrborio Contarlaants: Reocomniendations and Indivileal 
Values, 1803, Avallablo from the €eerotary=Treagurer, American Confer- 
cnco of Goverinrentel Ladustrial Hygionists, 1014 Broadvay, Cinelanati, Ohlo 
45202, 

Achastosls taacarch Counell: Teclnteal Note I Mcasuremont of Alrborno 
Asbastos Dust by tho 1tewbrans Fllter Method, August. Asbestos Resoarch 
Counell, P.O, Dox Mo. 40, Rochid-lo, Lanes., Great Lritain, 1268, 

7. Edwards, G.11,, end Lynch, J.R.: The acihod Teed by the U.S. Publle Health 
Sesvice for Dnumeration of Aztastos Bust 03 Jiewbrano Fllters, Ann, Ceoup. 

k Hyg., Terizgoa rrecs (eriated In Great Deltala, 1€°8. 

Identification and Control of Asbestos Exposures (Draft)
ACL Doc 25461 · Page 10 of 11

Published by AsbestosClaims.Law

asbestosclaims.law/library/25461/10

https://asbestosclaims.law/library/25461/10


———1 

1 0. 

11 

‘CRALLEY 10 

Adl»zley, C.G,: HMazard Tadices, Sampling Stratezies in British Asbestos 

Factorics end Standards for Asbestoa Dust. Internatlonal Counferenco on 

Prcuioccnlosis Proeceadings, Jo'annzsburg, S.A., Apr,-liay, 1969, 

Kuypor, L.N,: Dust Problems in the Miialng, Milliag and Packaging of 

Achestos. Internationel Cenierence on Pnour:oconizais Prc;ceedhgs.; 
Johannesburg, 8.A., Apr. -May, 1269, 

Ashestosis Research Advisory Comrittee (Cogineering): Dasle Principles 
of Dust Control In and Around Asbestos Treatment Flunts, Juno 1967 

(ocklet), PO, Dex 1132, Johannoshury, 8. A. 

Rozovsty, M.t Jadustrial llyziono Aspects of & Now Ashoctos Mill, 

Canadian Johns-1iaaville Company, 1td., Asbectos, Cucboe. Presented at 

Industrial 11salth Conlerenco April 1056, Phfladclp:ua, Pennaylvanio, 

American Conferenco of Governmental Industrial Hygienicts: Industrial . 

Venillation = A Manual of Lecounuended Practice, Toath cdition, 1938, 

Identification and Control of Asbestos Exposures (Draft)
ACL Doc 25461 · Page 11 of 11

Published by AsbestosClaims.Law

asbestosclaims.law/library/25461/11

https://asbestosclaims.law/library/25461/11



