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af Ashostos can he used salely in wmodern industrial technology if

cantions are 1aken (o prevent exeessin

adequate pre-
« and unsuspected exposures. To distinguish

botween ashestos and other fibers, new techniques must be applied to clectron mic ros.

copy and diffraction,

emission and atomic ahsorption spectrophotometry, eleciron

microprobe, and neutran activation analytical procedures. Standards and evaluation
techniques should he hased on air-borne fibers and the wse of the membrane filter
and phase contrast microscopy for sampling and counting.  Controls should inelude
procedures for the e trangiont of whestos exhanst ventilation andd persanal pro-

teetion at work sites; the safe disposal of waste dusis;

munily contanination.

'l‘”l‘l UNIQUE PHYSICAL and chemical

charactenisties of ashestos along with its
abundance as a natural resonrce has con-
tributed much to technological advances since
the beginning of the century. This is es-
proially true of industrial fiber technology
which has had a tremendons growth sinee the
1910°%

From data developed through epidemiologic
and laboratory rescarch it is now apparent
that special health problems may be associated
with exposiure to designated fibers and that
the hiologic response 10 wome fibers may be
quite distinct from that of particulates of the
same chemical composition bt of random
spherical <hape.

I'he hiological comveuiences of fibers in
the Jungs st be determined and understond
for establishing rational control standards. I
i oequally important tha Lnowledge of the
control of fibers in our envitenment be de-
veloped and applied Otherwise, adverse ex-
pronces from health problems  associated
with the use of ashestos iadvertently de.
e us of the henehit of this matural yesonrer
and ala cast o shondow l’i.ll I'l'lllll i“ll’l'lll‘
tutie advancemenis i the apphication of
Bhier e hiedogs

and the prescation of com.

Identification and Measurement of Exposure

Numerous analytical techniques are avajl
able for identifying and distinguishing .
physical and chemical characteristics of fibp.
Because of the minute size of individial Tes.
pirable fibers, often under | wicron in 4
ameter, and the similar Characteristies o
many of the fibers, as in the amphibol
group, one technique by itself i« «wldom dr.
hnitive in jdentifying individual fibers

The ubiquitous nature of 1 spivable fbroy
materials has been recently reported ' * Mjr.
eral fibers may be present and dominant in .
number of ores of commercial value,
varions forms of ashestos, ar iy by [ esen:
m lesser but appreciable amounts in o
mercial minerals such as tales and cJays

No problem is generally involved in 1),
ilentification and measurenient of anborn
lesels of fibers assaciated with an industi
process where they are a dominam jratt o
the mineral involved. such as achestos. The
1S not true in instances where the fiber ¢
present to a lesser extent in e wineral being
plmr\wl’_ where wione than v Wpe o
snerabogy iy e present e e fornatien
"' 'I“' me.m \\il"“’ N tnes o lllllll'l.l]( my
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ot indicative that a hazard -

Analytical technigues usefu!
dividaal fibers include elecu
q dilfvaction, cmission  an
aption spectiophotometry, ¢
sobe and Taser microprobe
Jith # time of flight anass sp
cutron activation analytical jo
< of such wechnigues requin
e Instrumentation involved |
.ming and costly. This data
wes anindispensable bridge «
w phiysical and chiennical o
anshiip of ibers i the ar at i
ans. Less complicated meth
aent can then be apphed as .
osure upon which rational -
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-:‘urmvnl&, unsispected hazands ay b pres
nt fronn an-henne CXposure 1o fibrons nin-
‘»a.uls. Conversely, the mere presence of filers
'. not indicative that a hazard exists.
‘ Analytica) technigues usefn) in identifying
adividual fibers include ¢lectron i HosCopy
and difraction, cmission and Slllunir. ab-
wption ,\|J('Illlililtl{llllllrlr)'_ clectron nm‘rm
aobe and Laser microprobe in conjunction
:‘m, ot of flight snass spectranaeter, and
gention activation analytical procedures, “The
e of such e hniqum reguires specialists in
;i.-- istrtnentation involved and is time con-
caming and costly. This data however, pro-
vidves an indispensable bridge of know ledee on
i physical and chemical nature and rela-
:I“n\}lill of filwers in the air at industrial oprra-
gons. Less complicated methods of measure-
awnt can then be applicd as an index of ex-
posure upon which rational standards can he
hased.

This aspect of knowledue s especially
Sortant since past research’

im-
has shown that
shestos fibers differ sreatly from one type
s another i their ¢ Vi al eenuprasition aned
the extraneous metals asociated with the ores
Ao due 1o their hardness. the fibers may
abwade and hecogee contammated with the
netal allovs in which they we processed. The
b amalviical o himgues are useful in de-
LRELRTR I TS llu -h.nv_--n-' lll:”ir‘n (lf lh(- I‘]In'r
lving processpe

Resare b oner e [t several vears in
e Uanited Konedonn and  the United States
oshosn that air-bene fiber Jevels are a
weli boter index of oxpisnre 1o ashesios
U particalate exposure since

v e overall particulates in

han I an ones
e patior of fils

e an

vy wiesth depending on the
matie bty e and the materials in-
volved Ry ised tatdeds fon ashiectos ox-

Ses I e

connrias ' alse <|i]u||.1|n-
and weasurement
Pl procedures® stage
that the samples should be colloc ted on imem-

brane filters and. afe subsequent treatinent,

wids o the s ellect g

ol aipbior e simipiles

the filwers should be coninited vsinge plmv Ccon-
A o voscops 4y 400 i yhon,

Dhecr measuring  dust counters that are

Pipable of discrmimating between differenm

partiche size vanges have been nsed 1o mea-
sure ashestos dust levels.* When such an in-
strinent is used it is essential that the catio
of the ashestos fibers o the over-all partic.
ulates remain relatively constant. These in-
struments should be frequently correlated and
calibrated against data using the membrane
filter and phase contrast i roseopy method
of fiber measurement. The ain advantages
of the amtomated dust counters over the
manual anethod  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 hoe' ] pe taken to pre-
Vet 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 becomne uncoated, free,
and seleased through friction, destruction, de-
terioration, and the like.

The comrol of air-borme ashestos fiber is
not wieatly different from that of other par-
ticulates havine a similar acrodynamic size,
thoush special problems and 1o hmologies may
he involved in processing and handling the
fibers. The basie principles of preventing ex-
Posures to ashestos include exbaust ventilation,
enclosure and isolation of CXPOSUIes,  wet
methods,  good housckeeping  and  mainte-
nance worker education, good work and <inj.
tation hahits, and supphimentary personal pes-
pirator protection where indicated. Adiostos
shandd be handled and processed with ade-
Quate controls 10 prevent community con-
tamination.

Exhaust ventilation is the control of choice
since the ashestos fiber is captured hefore

can dhisseminate and  contaminate the -

mediate and adjoining work arcas Require-
ments have been established for gl proper
ventilation design, fiber capture and carrving

-
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vedacites
swAtenns '

and enelosed haghouse colli ting
Special attention shouled he wiven

o the ventilation system hecanse of the ahe
rasive mature of the ashestos filers,
Enclowre and iwolation have many ap-

plications in the control of adwestos dust. T'his
is especially true in the hareh making and
handling of loos: asheston, e,
bestos in bags before cmpving, dumping and
Wlending operations “I'his precantion is ex.
tremely anportant in the handling of solid
waste containing ashestos. Enclasure and iso-
lation of the operation alw prevent the dis-
semination of the fiber into o1her sy eas where
workers not related 1o (he aperation may be
unsuspectedly exposed,

Wet methods, where feasible,
fective wav of controlling dust. Examples in-
clude such operations as mising, drilling, saw-
ing. sanding and clean-ap Special precantion
must be taken 1o assure that the sludge s
handled properdy and is not allowed 1o dry
and become redisseminated into the air.

Goad louscle pane and maint,
rssential where ashesios is handfed and proc-
essed. Withouwt such a program. a hazard
may exist in an otherwise well constraeted and
operated Mant. Elowents of revinel hmm-kl'r[u-
g and waintenanee sl - (a)
leaks and impropes v Oprrating equipnient.
(b Smmediate leaning up of spills, fe)
routine cleaning of all n-plant areas meclading
floors, struetural members, and couipment
using vacuum cleaning and water, and, (d)
cleaning of areas omnside the plant and keep-
ing dust suppressed by use of water

wetting of as.

are an ef-

nanee are

vepiting

Worker cducation is ofren neclected as an
effective way of minimizing duoe sposure A
worker who is knowledecable of the hazds
associated with hic job i more motivated 1o
profect himself from velated injurions asens,
Waorkers should be instiucted in the proper
ase of cquipment and in wood practices in the
handling of material with which they are
ur)lung

Good work and canitation habit are needed
1o comphiment other rethods of res enting
exposure v adhestios and othiee wotenals as
socuted with e provessing. Waithout wond
work haluts, exceive dist ¢an e createed at
operations otherw e adequately provided with

Foliwary, 1974

st contral e swhere further disy contral
nonecessary. Weork clothing may hecomne
taminated aml provide a cantinuing souree of
exposune during the werk  «hif Excesy,
ashestos dust on the skin fiy prolonged periag,
favors skin ivritation and prnctiation by g,
fiber. Warkers should be instincted in the
Proper procedures for the perfonmmance of
their jobs and in the olservance of Cond
sanitation practices while on the joh,
Pevonal vespivatory protection is an o,
fective way of preventing exposure 1o dyg
where lieavy intermittemt levels are eneoyy,
tered and ather means of protection are
feasible.

LT

Ty
Examples  are cquipment  brea),

down and maintenance and TEPAIT Operationg
When respirators are used, they should
approved for the exposures encountered. A
routine program shonld alko be farmulated
for wlecting, issing, htting, cleaning, inspecy.
iz, and maintaining the respirators,

Summary

Ashestos can be used safely in modern in-
dustrial technology, if adequate precantion
taken o prevent  excessive  and  gn.
suspected exposures. The following Control
progan as reconymended
hestos v enconntered ;

are

where Toose a

(17 Recognized enginecting contiel Pt
cedures 1o provent the dissemination of dust
into the air shoold be wsed where loose e
bestos fibers are handled, processed, mived
with ather materials, or disposed of o 1w
that expasure levels are kept within «f
Jimite and that other adjoining sites 1o noe:
hecome mnsuspected hazards

(20 Adwsans should I packed i on.
taners that ape leak-prool. vesictant to ol
anes and which ean be smainained i ek
condition dwring shippine. <orawe. amd o
St |||u'|]| ke

3 Staring of ashestos shomld b nf )
natiee and in such loeation 1o minimize sl
sequent breakaee of B Spillage  fron
hroken bags and adjacent areas shonld e
vacuom eleaned immediane 1o mesent dis
persion of the asheston

CHE Bags contaimine ashestos <houli]

clewmly warked and shoald have Lhele can
tiomme against bieathing dust from the haes

Areviean fudustiral Wygionwe Aswon s,

(Al processing, handling,
onitrn) copripenient shonld by Hiainta,
jept i good veprair,

16) A rigid progeam of  heus
Junld be enforeed,

(70 Asbestos waste should be diy
A manner o prevent rﬂmnminﬂlim
areas in i handling or 16 prevent sl
gedispersion into the air,

(8) A worker cducation progran:
pe established. Waorkers should by
ware of the dunger of hreathing
dust, the proper use of coipnent
wols. and of gond sanitation and worl

(4 Approved respiratory
cquipnnent should be used where higi
muttent CXposutes (o ds‘N‘ﬂI(h aoctur an
means of contiolling e CXpOsure
weasible. A special program should b
lished Sor selecting, ftting, inspectin
maintaining the respirators in a anita:
Jdition.

(100 Where excessive contamination,
work clothing is a potential daneey
dionld wear special clothing which o
changed at the end of the warkshi
wandled in a manner 1o prevent exp
hose Inundering the clothes

I Washioom facilities should 1
able where indicated, and special pre
dothing should be used 1o present e
ontamination of the skin with o< esto

(20 The ait in areas o cupicd by o
antlling ashestos should e romtinels

Lighting *

Hhomination standinds far w
peen sugsested by the Bureaw
tahe eflecr on Seprendier 3, 16
dnds secommendations < i

uder the Federal Coal Nine 11
tation standards by Decew ber
than 5 footcandles and ne mow
niwasured on the work surfaces
hedmig oo all faves. and for 1
s hanitien levels
B of Standards yepugs, €
quest fron the Burean of Mines
20240,
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shionld b
el cau
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KEE paen
Al |nmn~iuu, T g, andd dust
.-n!l"'1 ooy .
. 5 “m.tl 1epait,
A rigid  program of honscheeping
1 be enforced.
Ashestos waste should be disposed in
to prevent contuminating  other
- cas i its Jandling or to prevent subsequent
g sion into the air,

et Jidd be pamtained and

Jumile
il
Janner

A worker education progeam: should

eatahlished. Warkers should  be  made
of the danger of breathing ashestos
Just. the proper use of equipment and con-
qols. and of good sanitation and work habits.

1y ,-\pln-nu-d respiratory protective
apiipment should be used where high inter-
puttent CXPOSUres to ashestos oceur and other
awans of contiolling the exposure are not
seasible A special program should be estab-
ped for selecting, fitting, inspecting, and
;:-,.unl:lining the respirators in a sanitary con-
dition.

(105 Where excessive contamination of the
worh clothing is a potential danges wor kers
Gonld wear special clothing which should be
meed at the end of the workshift and
candled Ina manner (o prevent exposure 1o
dyose laundering the clothes.

g
anatt

11 Washioom facilities should be avail-
e where aindicated, and special protective
Jothing should be used to prevent excessive
contammation of the skin with asbestos fibers.

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

Industoal Hypivne Assacration Jernal

nh

toned 1o assine that connol |um|-(|||u~1 e
adeguate and that aihorne Tevels of astiestos
st are within safe Tnis,

(13 Waorkers handbling ashestos shonld ye-

ceive periodic medical exiaminations.
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Lighting Standards for Coal Mines

Winmnateon standards for wenking places m undermound coal nnmes ane

been sugeested by the Burean of Mines

The reculations, if adopted. would

take ¢flect on Septemwber 30, 19720 They e Based one National Burean of Stan-
dards recommendations submitted to the Barean of Mines, which was reqguired
under the Federal Goal Mine Healtl and Safety Act of 1969 10 pnopose illaimni-
nation standards by December 30, 1970, Basically the standard reguires no less
than 5 foot-candles and no more than 110 foot-candles in all working places, as
mieasured on the work surfaces, Specific requirements for coal face areas, in-
cluding longwall Gices, and for voof bolting are established. The pro edures for
measuring unination levels are also included in the proposal, Copies of the
Burean of Standards veport, Guidclines for Mie Lighting ave available on e
quest fron the Bareau of Mines Depariment of the Tntenion, Wishingon, 1% €
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