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CSHA STANDARDS AND THE SAFE USE OF ASBESTOS

Joha L. Mysrs
Union Corbide Corg.

Ashestos is one of the first tarpget hazards to be handled
by the Dccupational Safety and Health Agency of the U.S.
Department of Labor., The unique properties of asbustos

a fibrous mineral, lave resulted in its use in over 3005
aRplicatinns. There is nro reason to prohibit the use of
chrysotile asbestos as fiber concentrations in the work-
place and in the general environment can be readily and
satisfactorily controlled,
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Mbestos has recelved & great desl of attention and publicity o the les¥
e, sspecially atter 17 was designated as 8 "yarget hesith hegurd” by
g5 and @ "hazardous air paltutant” by the EPA. Most of the media troatmant
of the subject has heen amational ty orlented and distorted and in scme Coses
has hordersd on the gensational. Littie has besn done to place the question of
asgostos use and ashestos toxiclty ine lagicet perspactive. Many users of
sibeston and products containing ashestos have heen mislod and confused by dis~
wrted reports, tederal sgistation, and locally-enacted rules and ragulations.
fme company Naws role sos or advertising have even contalned mislending of =
gompl ete information.

it is an accepted fact +hat asbestos, 1lke many other foreign bodies, can
cauge disabling tung damage, commonly roferres to as asbestosis. |1 s impor-
tant to note that asbestosis and statistical excess occurrances of bronchogenic
carcinoma, The two mast comnon asbestos-raelated ‘diseases, have occurred only in
workers with massive, iong-term exposures to ssbestos dust. The risk of this
type exposure s normally 1imited to asbestos mines and mills, manufacturing
sperations using thousands of tons per year, and construction jobs using sprayed

ashbestos insulation. The la*ter operation has been essentially discontinued.
some epidemiological evidence indicates that asbestos fibers must be associated
with cigarette smoking and/or the jnhalation of other materials tTo cause a
carcinogenic condition.

There is no evidence that the genersi public s in any danger from the
amount of asbestos $#iper in community air. Tha U.S. National Academy of Science
states in an October 1971 publication, vagbestos - Tha Need for and Feasibllity
of Air Pollution Controls”:

vat present, there is no evidence that the small

numbers of flibers found In most members of the

general population affect health or jangevity”
This does not, however, preclude +he need for definition and control of man-
rade asbestos emissions into the atmosphere. There ars several varieties of
ashestos and there is considersble evidence that some are more harmful Than
othars, aespecially with regard to development of mesothel ioma, a very raraly
found cancer of the pleura.

Ashbestos 1s a commercial or generic term used to describe six naturally
occurring minerals that are tydrated metai silicates. All are fibrous and can
pe gseparated into relatively soft, silky tibers. The six varieties arae divided
into two classes, serpentine and amphlbole, pased on crystal structure.
Chrysotiie is the only member of the gerpentine class and the amphiboles include
crocidol 1te, amosite, anthophyl!ite, tremoilite and actinolite.

Chrysotile is by far the most usad variaty of asbestos and accounts taor
more than 95% of world preduction. 1+ is the only varisty produced 1n commer-
clal quantities in the U.S. and Canada, Also of commarcial importance are
crocidolite, amosite and anthophylllte, cbtained from Africe ard Fintand.

In the United States crocidol ite 1s used almost exclusively to reintorce
coment pipe. Amosite s used In insulating and packling matoriais while antho-
phyliite Is uged primarily as a chemical ruaistant f1ller in plastics.

Chrysotile is used In over 3000 applications, the largest and most common includes
ssbestos~-cemant products, floor +1le, usbestos paper, triction materisls and
gaskets, textlles, pleatics, and ingulation.

There |s increesing evidence thet crocidol(te and amosite should ba more
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sitingently contralind than chrysatile, Some deta Indlcats | won & relae
Hively short exposura to Hhese anphibole minarals con result In T devettipment
of rmcithon! lomins. A panal oF weperts In Britain concluded that other types of
Fibar shioutd e swbstituted for crocldol ite wherever possible. The use ot
drocidol Ite In Peitaln has been severely restricted since 1970 and Its Impor~
‘ta:&lw;m Tnta the united States and Japan has steedily decreased since the middle
1960hs,

Whers there fs & strong statistical relationshlp between mosotnhel joma and
tha Inhalation of asbastos, crocidotite and amosite have been Involved el ther
alone or in combination. This ls the casa in crocidolite minars, asboatos-
using Insulation workers, asbestos text!{e manutacturing, and in o {arge
ashestos products msnufacturing plant, Until recently the insulation trade uses
much more smosite than chrysotile and large amounts of crocidellte were used
fn Englend. Tho insulation manufacturer is also exposed to silice and other
preumoconlosis producing dusts, as well as additjonal agants and materials in
the particular work environment. These coexlsting agents, such as coal tar and
aramatic hydrocarbons, have been Ignored in the raported studies of insulation
and othet workers.,

When asbestos exposure has been |imited to the serpentine class {chryso-
tilel, as in Quebec asbestos workers, thera Is strong evidence *het no excess
masothel lomas will occur. Additional data, as reported by Dr, J. C. McDonald,
show that the Quebec miners have no excess of lung cancer unless they were very
heavily exposed (probably to greater than IO fibers per c¢ for torty years).
“r. Mclonatd is Professor of Epidemiology at McGill University in Montreal and
tas specialized in epidemiology for 25 years,

The Williams-5taiger Occupational Safety and Health Act ot 1970 became
effective on April 28, 197|. Based an congressional mail this law has stirred
up more confusion and controversy than any other recent legistation. In spite
of the interest it is estimated that 30% of the nation's empioyers are not awarg
of the law's existence and many others have no real idea of what it is all about.

The Congressional purpose of the Act is:
"to assure so far as poss.ble every working man and woman In the
Nation safe and healthful working conditions and to preserve our
human resources."

The Act established the Occupational Safety and Health Administration
(OSHAY within the Department of Labar, which has responsjbility for adminise
tration and enforcement. Research and related functions are handled by the
Jepartment of Health, Education and Welfare (HEW) through thae newly created
Mational Institute ot Occupational Safety and Mealth (NIQSH).

Five miltion employers and 60 miltion of tha nation's B0 milllon workers
are covered by OSHA, Specifically excluded from covorage are government ame-
ployees and operations, such as mining, which are protected under other Faderal
health and satety laws.

Mast of the controversy originally surrounding OSHA was related o safety
rules and the satety~arlented targat industries program, Early efforts were
aimed at aliminating hazards in tha flve Industries whose salety record was
aspecially bad:

Longsharing
Meat and Meat Products
Lumber and Wood Products




Rooting snd Shest Metel
Mab | leHomes and Other Transportation Equipment

n & nens retease issued Jeanvary 4, 1972, OSHA announced & Target Hewlth
Wzerds Propram to parsiiel the Target Industries Progrom. The nesw program 1s
aimed at improving health tectors associated with working conditions,
ini'tlated bmlw tive substances 1o be the tocus of initis) and
Wtorts by anda NIOSH:

Asbestos

Cotton Dust
Stilca

Lead

Carbon Monox fde

Prior fo this announcement, on December 7, 1971, an asbesios emargency
standard was set at 5 flbers per mi. This repiaced a prior threshold 1imlt
wive (TLY) of 12 1ibers per mi. originally estabiished by the Amerlcan
conferance of Governmental industrial Myglenists (ACGIH). This "emergency”
action was prompted by an AFL-C10 request based on studies of Insulation
workars. The Act empowers the Secretary of Labor to e tabllsh emergency tom-
porary standards, eftective immediately upon publicat:.n in the Federal Regis~
ter, where |t is found that omployees sra exposed to "grava danger™.

Continuing from the OSHA news release, following is & summary of the spe-
cifics on the five target substances:
No. Employees
Substance Can Produce At Risk Industries

Ashastos Asbestosis, Cancer 200,000 Insulation, Ship
: building, construc-
tion, etc.

Cotton Dust Byssinosis 800,000 Cotton Processing-
all types

Silica Silicosls 1,100,000 Abrasives, mineral
processing, sand~
blasting, etc.

Load Severe nervous system i ,600,000 Ammunition, paint,
disabilities battery, auto, efc.

Carbon Monoxida Brain damage, death Uncountabla. Matal processing,
Thousands users of gasoline-
powered aqulipment

At the present time, new standards have been establ ished only for asbastos.
0f the 8OO0 toxic substances on the NIGSH 1ist, only 500 are covared by stan-
dards and many of them need updating. By somo estimates, a now chamical goes
into industrial use avery 20 minutes; and the toxic attects ot many of these
chemitals are unknown.

A new Standard for Exposure to Asbestos Dust wes published in the Fadaral
Registar, Volume 37, No. 110 on Wednesday, June 7, 1972, The basic exposure
standard s an Behour time-weighted average (TWA) of 3 tibers, longer than 3
sicroneters, per cubic centimeter of alr. The fiber limit Is to be reduced to
2 an July 1, 1976, A peak concentration of 10 tibers per ¢ 1s not 1O ba ex-
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conded 8t any tise, ALU of the fiber concentrations are those 1o which s s
phoyon way be wxposed without protestive clothing or equipment,

The tirst basle Paguiresant of the new standard (s monitoring 1o duternine
whether or rat fiber Concentrations are In excess of the exposurs imits. This
wig o have been completed within six months at "every place of engloymont
shete ashestos fibers sra relensed™. Obviously rhere are not emough Tmdustriad
tyglonksts to eneble compliance with this provision. Some asbestos supplbers
provide a monitoring service to customers and saveral insurance companies hous
personmel treined in fiber counting. Many service companles have heen furmed
ard inexperience has resulted In severa! Instances of Inaccurate and misleading
results, NIOSH sponsors training schools and each session is f1lled to
capacity.

improper interprevaticn of the regulations has crested many misconcop iong
about the equipment and procedures needed To use asbestos. If oxposura [imits
are not exceeded, there are no further complisnce reguirements except for
medical examinations. {aterpreted iitarally, medical oxaminations are roguirad
for a1l employees In any “occupation exposed to airborne concentrations of
astestos fibers”. Some dafinition of "exposed" is necussary since evidence
indicates thet small amounts of ashbestos fiber have existed in the aimospherg
for milljons of years. The source of thase tihers would be from the weatbering
of apterally oCcurring surface outerops. in its criteria document on asbastos,
HIDSH recommended that "exposed to asbestos™ he defined as "average ewposures
above one fiber per ¢C or peak oxposures above five fibers per cc.

Respirators and special clothing are required in the construction frade
for the spray epplication of insulation and tireproofing matarials, and for fhe
removal of such materials. This specisl protection is not reguired for amy
other use of asbestos unless exposura limits are exceeded. This is alse true
for other [tems such as specially eguipped tools, product !imitations, change
roams, clothes laundering and waste disposal,

Caution labels are required on products cantaining ashestos axcupt whara
the fibers have been modified by o bonding agent or other material To prevent
dusting during any normal subsaequent use or handling., Hesides row asbastos
fider, products which require packsge labaling would include: dry acousticx!
spray products and joint cements, unsaturated roofing folt and textiles,
various Insslating products made without aduquate binders. The babeling of o
product does not prohiblt its use,

i ‘hough the [ist could be endless, products containing up to 40F ashestos
and not requiring a label could Include: reinforced plastics (phanoilc, nylon,
pabypropy lene, polyester, etc,), roofing compounds, floor tiie, relntorced
rubbar, ready-mix joint comenls, flooring, coating and adhesives {pobyestyr,
apoxy, urethane, caseln, etc.), paint (PVC, atkyd, acrylic latex), minoral
board, lubricants and greuses.

Soon after the asbestos stondards were published, Inaustry and GSHA T
rozaenta’ ives met 1o clarify o rumbor of points with regard to Intarpratatlon
and' enforcement, Since these are the first sot of standards It bs expeched
that they will bacome gulidelines for the other substances !lsted as target
hoalth hazards., There ara several areas whare 1lteral interpretation is abe-
viously not feasiblae, It was the consensus of the Industry group after tha
moeting with OSHA that enforcomant and altatlons would te reasonable provided
that there was no attempt by Industry to circumvent the spirit and intent of the
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regulations or o compromise the satety of the worker. .

in addition o the OSHA stendards, there sre other regolations concernlng
ssbesros which are balng conslderad or which have been promuigated. Although
sxpected slx months sariier, as of the end of 1972 the Enviromental Protect on
Mgty (EPA) had not Tssued asbestos stendards.

The €PA was founded by the Clean Alr Act of 1970 10 improve the emvirgne
ment Yo which the general public is exposed. On March 31, 1971, asbestos,
along with berylilum and mercury, was 1dentified as a "hazardous air pol lumtant™
by M. William Ruckelishous, Administrator of the EPA. wheress 0SHA is respon~
sible for the protection of workers, the EPA regulations will be designed to
protect the general public from harmful emlissions which may be generated by
plants and other industrial cpcraetions. In addition to requiring filters on
cettain plant ventilation egquipment, it is expected that the spraying of certain
materials will be prohibited. At this writing It is understood that the spray-
ing an structures of {ireproofing compounds containing more than (% asbestos
will be prohibited. This prohibition will not spply to insulating materiais,
reof coatings, auto undercoating, decorative paints and coatings, and similar
products containing asbestos held with a suitable binder,

At least two states and local authorities have eracted Tasbestos" ragulo~
tlons. Quoting from the New York State regulations: "No person shall engage
in or aliow surface coating by the spraying of asbestos or ashestos ~ contain-
ing materials™. The Intent was probably to restrict the spreying of insula-~
tion and fireproofing materials on structures, similar to the EPA provision,
tut a literal interpratation would eliminate many safe ang nocessary uses of
asbestos.

Apparently much more thought and expert advice went into regulations en-
acted by the State of 1l1inois as they are feusible and workable without com-
pramising public safety, However, the law enacted by the City of Chicago is
similar to that of the State of New York whicn leaves much to be desired with
regard to industry compliance and public safety. |t Is assumed that the EPA
reguiations will aventually he adopted or used as a pattern by state and local
governments. Some proposed regulations are obviou.ly based an misieading
articles about asbestos.

Within the past year articles have been published about the hazard from
agbestos in friction materials and to nechanics who blow dust from brake
assemb!les, The U.S, Publlc Health Service conducted a study which showed that
less than ¥ of the 40-50% asbestos in brake linings rerains as free fiber aftter
wear., The asbestos Is converted by the high heat of friction to a non-tibrous,
non-taxic material calied forsterite. A study in Engiand found that mechanics
engaged in this activity had TWA oxposuros of 0.68 fibers per cc of alr, much
Yess than OSHA's 1976 standard., There is no known study which indicates any
hazard to men employed in This occupation.

In onother articie, Dr. Jrving Sollkoff of Mount Ginai Hospital was guoted
as predicting 99,000 deaths from asbestos - related cancer among 250,000 men
curraniily employed in the U.S, asbestos Industry. The two studles on which this
dire przﬁlcflon was bssed were of men employad in tha Industry for a minimum of

20 years during the 1930's and 1940's when dust levels were unfortunately many
times higher than they are today. It is illogical to apply death ratag re-
sulting from long torm exposure to dust levels exlisiing some 30 yesrs ago to
today's working popuistion,
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Quoting ferm un articie in the June 7, 1972 fesue of the Wil Btreet
Jowrnil s it of webeihoe uaed In fiers for beversge meking have besn found
in wine and bowe, tor Inatance, amd could be dengerous 1V ewallowsd®, A satudy
in Grawt Geionin showad that The tota! smount of ssbegtos f1der found (n
Britigh deur sdded up o umx 0,002 ounces In the total anmval produdtion of
avar one Bliilan galluns, This 15 equivaient to sbout five perts par mi)flan-
miiilon by welpht, Thare le not one shred of evidence that Ingusting such
Wil amauntl wf sabestos 18 hansrdous.

Myt sterion reter 40 Dr, Se)ikoft and his studies o Mount Sine) Mossitat,
It shauld ba noted thet when DF, Sel1ket! uses the term “sabustos workees” he
is bt catatr lrg te the men angaged [(p the ounera!l ssbestos minlng, miliing ur
wurutetur iy Iodusteion, Mls studles hove beun on men employed anly (n the
ssbaston Ihaulation trade who belong ¥o @ unlon called the “Heat, Frost,
ingiulotion aad Antagton WorkersM, eamm&nlr rotarrad to 88 The asbosrIos wurkers
unfgn, 11 98k reported (n ope Mount $ine ﬁurvu; That There was coly opy dugd
woun? takan for avery 20,000 manedays worked by 9400 ssbastes workers'. Thay
haws repurred on slmlinr dust count frequencleds for yesry, but always I
ratarency T the construction [Rdustry, paver to asbeates wliling and manufags
Pur iy B lsnts,

fhig® ruunts Rave bewh Tokan on B cogular basis 1 oyt asbestos oporatiing
for weafu. WETR new ahg better cﬁuﬂitn? fochnlgues, pellet)ied sabovtas, wet
progassing, and impeoeed eperating condlbtions, many Indwetries ace finding fhat
DA, womp | ianee proventy oo major peoblem, (o meny dases Austy condlflong sre
BeTRg coused By ather row ratarlals,  The now membirang f11Fer technidque (.r
GouR¥ing webestos tihers progludes the Tnelusion of many dust particing ds
BEbastas . The probilen begomes otm of tulgence dust contrel Aot a lengthy and
ubul ] by urinstassary frogram fo "get Fid of asbestes" . One sarge cheyget!le
asbestos uset o piw raceiving pellet]zed asbested In bulk hopper Gary cons
raining abaut 95 dong of produgt, With appropriate storage, teanster, and
watif i lation wiuiprent, there 19 fo asbestos dust roleased to the work of publle
wimisghers . The asbestes pellets tlow fresty from the car ond there e ne
tasldoal material, Flaetie bagy snd repulpeble paper bags org Gthed means wisd
iy gren lutle sontalner Gpening by peretnnel,

Mot 1o probebily Mhows gbout the potentlal heolth horards of ssbestos asd
The petpar means for dentroltlng ar gl iminating thew than would be the cose with
tovsg le fe sungtitute materialy, 1 would be Imprudest 1o vbe uiproaven matarista,
whtsde Redlth aftects are utkegwn, 1o replace asbeston which bas praven |$8 uges
Cultmgs fur the past 100 yenrs,

Aabiggtos 1o used by the plastics tnduatry fof relafordement, boat Paglas
tance and +low control.  About 9%F of the 290,000 tons uead annug)ly s
hfyiuti le, normally chosen for most ospplications bacaussy of 1te plentitul
fupply snd product uniforml by, Somelinos the special advantages ot anotbet
f et ara ragulred.

o lypropy lone hog basn relnforced with anthiphyll e asbastos betause 11
parini 3 mgre atfeative heat stabl|ization, Recent wurk May overcone thin shorts
ﬁ@mtmg Gf Ghrysetlin ond permtt 1te use In this lur?a applleation. Chrysotile
#lan has poar resletance Yo sdids ond nn amphibole 1o usually chesen for $hig
Fope spplaation,

Ghrysttita 15 sat apurt from the amphibiole minera )y thHs gﬂnmw UL TT

shurge, softness, flexibillty, and fow refractive |nden, (RN

M

ril glameter (s




tasn than 0.03 micron, the malleat among commonly known 1ibers, and IF has

tonal mechanlical strangth, Wet processing of chrysotlle hus permitted
chamlcally soditled products with surfece properties similer to pyrogenic siltcs
tor use in antizag and thixotropic epplications., Compared to chrysot!le,
amphidbole tidbers are larger In cross-saction, harsh, and hard. Thay are anionic
in surface charge and mors resistant fo aclds.

The unlt chrysotite Hibri! Is now recognized as a naturally occurring
relntorcing whisker, Becauss of Its high strength, stiffness and aspect ratic
1t provides exce!lant whisker rainforcement; assuming that It has a high degrae
of tiber liberation and has been specially processed to remove extraneous
gangue material.

The largest uses for esbestos in plastics are in vinyl asbestos floor tile
and In phenoclic molding compounds. 1t Is also used In numercus ather compounds
of potypropylene, polyester, nylon, melamine, epoxy, silicone, etc. It s used
in many product types such as friction materials, heat resistant and alectrical
components, sealants, adhesives, coatings, mastics, etc.

Asbestos has been, 1s, and can be used sately in the plastics industry as
vell as most other areas of application. It is an important and necessary
raw material and its use cannot and should not be prohiblted. Medical,
industrial and governmental personnel must continue to work together to estab-
ish reasonable exposure limits while, at the same time, providing sufe work
arpas for empioyees.




