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| ~ CRALLLY 1

\ The unizue physieal and chomiesl choraeterlstics of sshoston alonz with iis
abundance a3 o patural resowree has contributad much (o technologleal cdvarces since
the beafnaing of the contury. This §3 capaclally true of falustrlal fiber technolosy
which k25 had a tremrerdous grovwth siuce tho 1040,

Irom data dovelopad throvph epidemislozle and labovatory recoareh 42 43 now

epgavent that speelal health protismnes may bo associated with exposure to dazizaated
fitors and that th2 biolosle rosponss to some fibers may e guite distinet from that of
pertinulates of tha samo chamieal compesition but of rendomn spherical ehane,

Tha biolozieal conzoaruanaes of fibors in the hingas must be doturmined aud |
( crorgiood for estoblshlag rational control standards, It 15 cqually fu:poriant that
Inonlalze of the control of fibara in cur eavirem:aent bo developed nnd appliad,
Ciherwica, edverce exporlonces {rom hoalth problow:s assoelated vith the usa of
wohestos way Inadvertently doprivo us of tho banefit of thls nnturel resource ani also
cast a sbadew that could Lmpeda futurs advansements in tho application of fiter
technolozy.

Dlontifieniten ond Measurement of Exvozute to Achestas

? Munierous analytizal techalnues aro ayallnbla for {leutilying and distinguahing

the phyzical and ebomleal eharacleristies of fibars, Decavse of the minute sizo of
fniividoa) resplrable fiSero, often vaior 1 mieren i dlamcleor, and the slinflar char-
slovizt'es of wany of ths {iters, as in the amphibola group, one technlsue by itscll

I3 collow dofintilve o Llentliiying individual flbera,

Tho ublguliovs pature of raspirablo fihrous eaterlals Fas boen vecently reported

T P M
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CRALLLY ‘ 2
(1,2). Iiroral £1hers rauy Lo present und donsinant In a pumber of ores of commorelal

valee, L.e., varlovs ferms of nsbestos, or may Le present fa Jesser but appreclablo
ameunta fa commerelal mifzzrals such as tales ead elays,

Fo problem 13 gorarally favelved in tho fdentification and mensurenent of
| afr-Lorno Jovels of fibars aszoelated with an fadustrial proszzs v-'.!lxorlo tho; are a
dounlnant part of tha mineral favolved, sueh as asbestos. This is not true In lastincos
vhere the fiber 13 precent t9 a lzsuor extent In the mineral Loing precessed, where
moxro than ono type of nilnsralogy may be presont In the for:atlon of the ove, or whore
ndsivres of rinzrals may ko prosansad,  YWithout such i:no-.-:!aﬂ;o cupporied Ly dafin-
liivo flentlileation cnd meascromenta, vasuspoeted hazards n:y be present from
( air-Lornz euposure to fitrous winorals, Conversely, tho mere prescace of fibers is

uct fndicativo that a hazaed cxlsts,

Analytisal toebnlgues uzoful dn fdentiiying fodividusl fihers include cleetyon
wizrozcopy sad diifractlon, emisslon and atoride asbaorption gpeelrogiictometry,
clectron micropreho and lacer mieroprohe fn conjunction with o tlue of 1i3ht noos

epcetrometor and neutron aetivation analytical prosedures., The useo of such teol-

eljres recuives spealalisis in tho Instrumentation Involved and I3 timo consurning
and coztly, This data ho..over, provides en lndisponsablo brid;e of Lro=led o on

the phycleal end eliowdeal nature and relatlonship of fitors fa the adr at {udustrial
cooratlons, Less conplieated nicthads of mezsurement ean than be anaitod as au

fudex of cxpusure upon vhich ratienal standards ean ho based,

Tais napoet of Lnosdad zo 19 espeelally Importaut slieo pust rezearch (2) bag

shown that & bauto. fihare sy sreatly fron ono ty 2 to anoilies §a thale elnndeal
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CRALLLY 3
conposition and tho extransous mictals assoclated with the ores. Also, dus to thelr
hardnoss, the fivors wooy ebrads end Lacome contaminated with the metal alloys 1a
vhieh thoy ave proceased. Tho above analytieal technigues are uselul fn dotorofaing
taa clianzing ssillisue of tha fiher durinyg processing,

Fosearch over the past several years in the Unlted ilagdom and the United

States hos showa that afr-bornz fiber levels are a wiceh batier indax of exposure to
ashactos then i3 an over-all partlevlate exposure clrca the ratio of ilbers to over-all
particulalos i the ale may vary sreatly depeading on tho paturo of the process and

the mootorials fwvelved, Deovized stondards for ashostos eaposures In these countrics
( (4,5) 2o stipulata nethods for the collzclion sad nieasureiacnt of alr-borno samples,
The prosadures (3,7) cinte that the samples should Le collzeted on nembrane filtors
and, aflor subzequent troctneat, the fiters should bo couated using phase coatrast
wderoscony nt 400 wazetfication,

» D!rcr,:t measuring dust counters that are capabla of digerlinlnating between

| different purticle chzo Tanses bave been uzed to wezsure ashestes dust levels (3).
Vilian such an astrument §5 used it §s cosentlal that the ratlo of tha ashostes floers

to the over-all partlevlates remala relativaly constant. Thooso instruusonts should b
frequently corrclated and exlivrated agaleot data veinz the membrans filter and p';x:'.so'
controst misroscusy nethiod of fier measurenont,  Tho maln advantazes of tho auto-

mted dust eowntora over tho manvsl irothod are fa thalr saviag of manpower amd

i

( taolr canability of plving buineliate deta for noserzlag tho propor functloning of Just
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CRALLEY 5
Suzelnl citeniiza chould bo given to tho veatllation syctes Bzeauss of the abraslve
naoture of th2 ashestos fivers,

w Epalosure and 1911t has many applisations Ja ke coatrol of asbestos dust,

This 12 esposially tree in tha batch mixing and handliay of locze asbestos, Le.,
wetidnz of asbastes in bags before ewptying, dumplaz and blendlng oporations, ete.
This preenution is ontreaely finportant fa the handling cf colld waste conteining |
notestos. Enslesure and isolatlon of tha cperation also prevents the disseulaaiion of
the fibor into othor rreas whoro worlers not related to tho opovation may be vasus-
pretodly caposecd.

( Yiet mnthedy, whore feasible, are an cliccilve vay of controlling dust..
Examples fzeluda mizlog, drilling, caviez, sandling, cloan-up, and the ke, Spocial
precoution wmust bo talen to acsure that tha sludse is handled properly and is not

ollowed to dry and Lecone redissominated fnto the alr,

Cood baugaliconine and raalntenanes are esseatial whore nsbestos 13 bandled

and processed,  Without such & program, a hazard may exist ia an otherwise well con=
ctreeted and ororated plact, Elements of geod howsekecping ond malatenance fuclude:
(1) rezairlng leats and fmproperly operating equipment, (2) hamedlato claaninz up

of splils, (0) routize eleaning of all Ia=plant areas includivy floova, structural mem=

branes, end equipaiest ualag vasuwa eleanlag and water, aod (1) cleaniny of arcas
outsila the plunt end Leeplaz dust allayed wolag water,
V.orlar eliaotlen 13 often noglected a3 an elfcctivo way ol infnluidzlng dust

L 2 LA LETXY

euposure. A worker who 13 knosled;eablo of tho hazards asseelated with hia job is

Uy v R~ |
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rora metivatad to protest kiracell from rolated Injurious ohents, Workera should Lo
fastreeted in tho propor vId of enuipaent and in good prectices in the handliaz of
amaterisl with whizh they are working.

Goad ol ond canltatisn habitsaro reoded to complinient othor methods of

prevestisz eposure (0 ashosiss and othior reaterlals ass selated with Ita processing,
Vedthout good vork habits, sslve dust can Lo ereated ot oper: stiong othorwlse
adaquatzly providzd +1th dust cunteol or whare fusther Quat coatrol Is vansecsanry,.
Lok eloihing way boeoe coatamiaztad and provile a continulay source of cxpoaure
durinz tha wori shlil. Taeassive ashzates dust oa tha ahin for proloajed porlods

( | favors ohda eritnilon and perctration by the fibor, V.orkers should be instructed fa
the propor preesdurcs for tho poriovmarse of thots Jobs apd I tho observancs of zosd

saaltation procticcs whila on (ha job.

# Forsonal renatrstory poeteation I3 aa cficotive way of preventing e:posire to
dust where heavy Interriittont levels are encouctored and other nicans of protection
é aro net feasible, - Examples are equipment breakdown and mafatenanco and repalr

onaratlons, “When resplrators ave used, they chould Lo approved for the exposures

encowntored, A reutlnd projraw ol nould also be formulated for selecting, izguing,

fi:ttaz, cloantng, dnspestisy e~d malataining the respleators.
BUMIMARY
Aobestos ean L2 vsed gafely an.edern fadvsicial teahnolosy 30 adequatd pro=
enitlons ara tohea to prevent encessive and uasuspeeted exposures, The followling

coutrel projram fo e soramendad vhere 1oosa asheoled 13 encountorods
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" CRALLLY 7
(1) Reeognlzed englncering eontrol prezedures to prevent the dissenlnation of
dust 2o the alr ghould Lo wsed where leoze astoztos f1hars are handled, precesscd,
nlied with olhov matarlals, or disposed of to assure that exposuroe lavels are kept

within safe Nrefts end that olbar adjolning sitea do not becoise vnsuspociod hazards,

(2) Acbastos whould b2 pocked in contalnora that ore leak-proof, resistsnt to
Erealage, and whish ean Lo malatained In a elena eondition during shipping, storaze,
end gubzoquent vse.

(3) Storlag of aubeztea should Lo of such nature and In such loention to mint-
rofie pulseguont breatiago of bags, Spillize from Lrotca bazs and adjacent aveas
siioull Lo vocrva eleancd fmmedlately (o preveat Cisperston of the eshastes,

C ;

cautlenlng ogalast breatilng dust from tho bags,

(1) Bazs containlng asbestes should be elearly nearied end should have latels

(3) All preeessing, hondling, and dust control cquipinent should be malntained
ond Pept {a good vepatr,

(3) A rigld houscleeping prosran chould Lo enfereed,

(1) Aclestos viasts ghould Lo disposed In a mianner to provent contamlnating
cther aveas In its handling or to prevent subsequent redisperston Ints ths alre,

(S) A vorler clucation prosram should be establlshed, V.orkers should be
wate avare of tha danger of breathlag asbactos dust, tho proper vse of equipment
anleiatrels, and of yoad sanilation and work habits,

(9) Arovoyed veonteatory protective equipiicat chevld be veed wheve high

L Iatesiliiont €. dsures 19 asbestos ceour and ollier woans of controlling the exposure

M_-—-Mu_.‘ e ——
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'CRALLEY 8
are not fensivle, A spaelal program ghould bo establisted for eclecting, fitting,
fnspactiaz end malntalalny tho resplirators ia a sanitay condition,

(10) “hare cucesslve contareination of tha work clothing 15 potential, werlers

ghould wear special clothing which should be ehahged_ at tho ond of the workshilt and
\ hanilzd Ia a maosnor to prevent exposuro to theae lauzdering tho Abtbom h

(11) Weshroom facllitios should be avallable vhere ladlcated, and speclal
proioctiva clothing shiould bo uced to prevont excessive contaraination of the ckin with
asbeatos [luors,

(12) Tho eflr {a arcas occuplad by workera haadling ecbestes should be rou=
tiazly wonliored to nosura that controel procodures are adeqguate and that alr-borna

levels of asbestos dust are v.'_uhln gale Hdta,

(13) workers handling nshestos sheild reeclve pericdls wedieal oxaminations,
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