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ABSTRACT

0SHA STANDARDS AMND THT SAFE USE OF ASBESTOS

Asbestos is one of the first farget hazards to be handled by The Cccupationat
Satety ard Hezlih Agency of the U.S. Department of Labor.. T?e uniqu?
properties of asbestos, a fibrous mineral, heve resuited in |+s'use in over
2000 applications. There is no reason to prohibit the use of :nrysofxle.
asbesfos as fiber concentrations in the workplace and in the general environ-
ment can be readily and satisfactorily controlizad.
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S Asbestos has reczsived a grezt dzal of atiention and publiciiy in ths lasv
two years, especially after i+ was designated as a "target health hzzarc" by
0SHA and a "hazardous air pollutant” by the EPA. #ost of the madiz Treatwaeny
of thz subjecst has been emofionally orientzd and disiorted and in ssm=2 cz2ses
has borderzd on the sensational. LiTtle has been done to place the guesiion of
asbastes use and asbestos foxicity in 3 logical perspective. laay users of
asbasios and products containing asbestos have been mislead and coniused by <is-
torted reports, federal legisiation, and locally-enacted rules and regulztiors.
Some company news releases or advertisirg have even contained misle2Zing or in-
complete information.

1t is an accepted fact that asbestos, like many other foreign todies, can
cause disabling lung damege, comronly referred to as asbestosis. . It is impor-

tant to note that asbestosis and statistical excess occurrences of bronchozanic
carcinoma, the two most common asbestos-related diseasas, have cccurred only in
workers with massive, long-term exposures to asbestos dust. The risk of this
type exposure is normally [imited to asbesios minss and .mills, manufecturing
operations using thousands of tons per year, and construction jobs using sarayed
asbestos insulation. The latter operation has been essentially discontinuad.
Some epidemiological evidence indicates that asbestos fibers must be associatad
with cigarette smoking and/or the inhalation of other materials to csuse a
carcinogenic condition.

There is no evidence that the general public is in any danger from the
amount of asbestos fiber in community air. The U.S. National Acazdemy of Scierce
states in an October 1971 publication, "Asbestos - The Need for and Feasibility
of "‘Air Pollution Controis":
| "at present, there is no evidence that the small

numbers of fibers found in most members of the

general population affect hsalth or longevity"
This doas not, however, preclude the need for definition and control of ran-
made asbestos emissions into The atmosphere. There are several varieties of
asbestos and there is considerable evidence that some are more harmful tThan
others, especially with regard to development of mesothelioma, a very rarely
tound cancer of the pleura.

Asbestos is a commercial or generic term used to describe six naturally
occurring minerals that are hydrated metal silicates. All are fibrous and can
be separated info relatively soft, silky fibers. The six variaties 2re divided
into two classes, serpentine and amphibole, based an crystal struciure.
Chrysotile is the oniy member of the serpeniine class and the amphiboles include
crocidol ite, amosite, anthophylliite, tremolite and actinolite.

Chrysotile is by far the most used variety of asbestos and accounts for
more than 95% of world production. It is the only variety produced in commer-
cial quantities in the U.S. and Canada. Also of commercial importance are
crocidalite, amosite and anihophyllite, obtained from Africa and Finleng.

In tha United States crocidolite is used almost exclusively to rainforca
cement pipe. Amosite is used In insulating and packing materials while 2niho-

phyllite is used primarily as a chemical resistant filler in piastics.
Chrysotile is used in ovar 3000 applications, the largest and most® cowman
asbestos-cemant products, floor tile, a2sbestos paper, fricticn maverials a
gaskats, vextiles, nlastics, and insulation. '

There is increasing evidence that crocidolite and amosite should be more
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tively short expasure 1o ihese amphibole minerals can result in the devalosrs
of mesotheliomnas. A panal of experis in Britain concluced That oiher tyozs of
fiber should 52 subsiituted for crocidolite wharaver possible. The uss of
cro=idolite in Srilain has been severely resirictad since {270 2nd its impor-
+ation into the United States and Jap:n has steadily decreased sincs the miilie
(96075,

Whera thefra. is a sirong statistical relaticnship between masothaliorma and
the inhalation of ashestos, crocicolite and amosite have been involved eithser

alone or in comyinztion. This is tha case in crocidolite minars, a2s>es3tos-

using insulation workers, asbestos textile manufacturing, and in a large

asbestos products manuiacturing plant. Until recently the insulatisn trade use2
much more amosite than chrysotile and large amounts of crocidclite wera usad

in England. Tha insulation manufacturaer is also exposed to silica and other
pnaumoconiosis producing dusts, as well as additional agents z2nd materizais in
the particular work environnent. These coexisting agents, such as ccal tar and
aromatic hydrocarbons, have been igrared in the reported studies of insulation

and other workers.

When asbestos exposure has been limited to the serpentine class (chrysao-
tile), as in Quebec asbestos workers, tThare is strong evidencé thav no excess
mesothel iomas will occur. Additional data, as reported by Dr. J. C. McDonald,
show that the Quebesc miners have no excess of lung cancer unless they wera very
heavily exposed {probably tc dgreater than 10 fibars per cc for forty years),
Dr. McDonald is Professor of Epidemioiogy at McGill University in Monireal and
has specialized in epidemiology for 25 years.

The Williams-Steiger Occupational Safety and Health Act of 1970 beczwe
effective on April 23, 1971. Based on congressional mail this law has stirred
up more confusion and controversy than any cther recnnf legislation. |In spits
of The interest it is estimated that 30% of the nation's emplcvers are not cware
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 possible every working man and woman in the
Nation safe and healtnful working conditions and vo preserve our

human resources.”

The Act established the Occupational Safety and Heal+th Administraticn
(OSHA)Y within the Department of Labor, which has responsibility for admiris-
tration and enforcement. Research and related functions ara hzndled by The
Depariment of Hezlth, fducaticn and Welfare (HEY) through the newly created
National Institute of Occupational Saiety and HaalTh (MIOSH}).

Five million emoloyers and 60 millicn of the nation's 80 million workers
are covered by CSHA. Spacifically excluded frem coverage are governmant ev-
plecye=s and ooorﬂ+ions, such as mining, which are protvecied under oinar vaderzl
hbalTn and saraiy laws.
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Roofing and Shest letal
Mobite Homes and Other Transportation Equnpmen?

In @ news release issued lanuary 4, 1972, O5HA announcad a TargaT rzalth
Hazards Program to paralfel the Targst Indusfries Program. The naw grozrom is
aimed atv imprecving nealth factors associated with morxsng concditions. {1 was

initiated by naming fiva substances to be the focus of initial end concertez
ef forts by OSHA and MIOSH:
’ Asbastos
Cotton Dust
Silica
Lead
Carbon Monoxide

Prior to this announcemant, on December 7, 1971, an asbestos emargency
standard was set at 5 fibers per ml. This replaced a prior threshold limit
value (TLV) of |2 fibers per ml. originally established by the Amsrican
Conference of Governmental Industrial Hygienists (ACGIH). This "em=rgency"
action was promptad by an AFL-CI0 request basad on studies of insulation
workers. The Act empowers the Secretary of Labor to establish emergaacy tem-
perary standards, effective immediately upon publication in thea Fedesral Pagis-
ter, where it is found that employees are exposed 1o ''grave canger".

Continuing from fthe OSHA news release, following is a summary of the spa-

cifics on the five target substances:
No. Employees

Substance Can Produce At Risk Industries
Asbestos Asbestosis, Cancer 200,000 tnsulation, Ship
: building, consiruc-
tion, etc.
Cotton Dust Byssinosis 200,000 Cotton Processing-
all types
Silica Silicosis {,100,000 Abrasives, minaral

processing, sand-
blasf{ng, etc.

Lead _ Severe nervous system 1,600,000 Ammunition, paint,
disabilities battery, zuto, eic.

Carbon ﬁonoxide Brain damage, death Uncountable. Metal preccessing,
' Theousands users of casolinz-

povwered equipmant

At the present time, new standards have been estabiished only for asbestos.
Of the 8003 foxic substances on the MIOSH |ist, only 500 are covered by stan-
dards and mary of tham nead updating. dy some estimates, a new chemical gosos
into industrial use every 20 minutes; and the Joxic effects of many of Thzse
chemicals are unknawn.

A naw Standard for Exposurce to Asbastos Dust was pubiished in the Federal

Registar, Voluems 37, Moo 119 on Yednesday, Juns 7, 1972.. The basic exposure
standzrd is an 8-hour time-~wzighted average (THWA) of 5 fibers, longer than 5
micrematars, per cubic cantineiar of air. The fiver limit 15 to be rsduczad 1o
2 on duly 1, 1974, A peak concentration of IC Yibers per cc is not to bo =x-
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czzged at any Tirs. All of fiber concentrations a 2
ployee may bz oxoosed withocul protective clothing or eguipment,
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Tha first bazic reguirement of the naw standard is monit
whathor or not fibaer concanirations are in excess of the expc
was to hava bsen completed within six moaths 27 "every place

wvhere ashbsstos fibers are relgasaed”. Cbviously there are nov
hvgienists 30 enzdbia comaliance with This provision. Soms as3d2
provide a monitoring service Vo customers and several insurance comganiss
personne! trainsd in fiber couniing. Many service companies hsve basgn ior
and inexperience has resulted in several instances of inaccurate and misl
resul+s. NIOSH sponsors training schools and each sessicn is fillad o
capacity. 3

Improper interpretaticn of the regulations has created many misconlezticns
about the equipment and procedures naaded to use asbestos. |f exposure limits
ara not exceaded, there are no further compliance requirsmanis excent fYor
medical examipations. Interpreted literally, medical examinations ere reguirad
for al} employeas in any "cccupation exposad to airborne concsntrations of
asbestos fibers". Soma dafinition of "exposed" is necessary since evidance
indicates that small amounts of asbesios fiber have existad in the aimcsphers
for millions of years. The source of these fibers would be from the weathering
of naturally occurring suriace outcrops. In its criteria document on asbestos,
NIOSH recommended that "exposad to asbestos” be defined as "average exposures
above one fiber per cc or peak exposures above five fibers per cc".

. Respirators and special clothing are required in the consiruction trads
for the spray application of insulation and fireproofing materials, and for the
removal of such materials. This special protectiion is not reguired for any
other use of asbestos unless exposure limits are exceaded. This is alsc irue
for other items such as specially equipnped tools, product limitaticns, change
rooms, clothes laundering and waste disposal.

- my
T

Caution labels are required on products confaining asbestos excapt whara
the fibers have baen medified by a2 bonding agent or other matsrial to pravant
dusting during any normal subsequent use or handling. Besides raw asbssios
fiber, products which require packags iabeling would include: dry acoustical
spray products and joint cements, unsaturated rosfing felT and textiles,
various insulating products made wivhout adzquate binders. Tha labeling of a
produci does not prohibit its use.

Although tha |ist could be endless, products containing up to 40% asbastos
and not requiring a label could inclugde: reinforcad plastics {phanolic, nyloa,
polyuraopylene, polyastsr, efc.), roofing comsounds, floor tile, reinforced
rubber, ready-mix joinT cements, flooring, coating and adnesives {(polyester,
enoxy, urethan2, casein, etc.), psint (PYC, alkyd, acrylic latex)}, minscal
board, lubricanis ard graases. ’

rasentatives mat to clariiy 3

and cnforcoment.  Siace Thess <

thav they will bacor2 guidelines for tha o

nez l'th hazards. Thare ara s2v

vionsly not feasidie. i w:s ndus

maeting with O3HA that anforcamant and citations wauld be

That vhare was no orfompt by indusTry to circumvant The soiridoang an bz
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requlations or to compromise tne sataty of the worker.

’ - In addition to the OSHA standards, +hsre are other regulations conzz:
‘ asbestos which are being considered or which have besn preomulgated. A Thauzh
) expectad six months ezrlier, as of tha end of 1972 the Eavironrental Prac-ction

Agency (EPA) had not issued asbestos standards.

The EPA was fcunded by ithe Clean Air Act of 1970 to improve +
ment to which fhe goneral public is exposed. On March 31, 1971, asbsas
along with beryllium and mercury, was identified as a "hazardous ai
by r. William Ruckalshaus, Administrator of the EPA. Whereas OSHa
sible for the protsction of workers, the EPA regulations wil! bz des
provect The general public from harmful emissions which may be genera
plants and other “industriz! operations. in addition to requiring vil
certain plant ventilation equipment, it is expecied that ths spraying
materials will be prohibited. At this writing it is understood that tha
ing on siructures of fireproofing compounds containing more than 1% asbas?
will bs prohibitad. This prohibiticn will not apply to insulating materiais,
roof coatings, auto undercoating, dacorative paints and coatings, and similar
preducts containing asbestos held with a suitable binder.

At least fwo states and local authorities have enacted "asbestos" regula-
tions. Quoting from the New York State regulations: "Mo person shail engaga
in or allow surface coating by tha spraying of asbastos or asbestos - contain-~
ing materials". The intent was probably to restrict the spraying of insula-
tion and fireproofing materials on structures, similar to the EPA provision,
but a literal interprefation would eliminate many safe and nacessary uses or
-asbestos.

.-
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Apparently much more thought and expert advice went into regulations en-
cted by ths State of Illinois as they are feasible and workable without com~
promising public safety. However, the law enactad by the City of Chicags is
similar to that of the State of Mew York which leaves much to be desired wish
regard to indusiry compliance and public safety. It is assumed that tha EPA
regulations will eventually be adopied or ussd as a pattern by state and local
governments. Some proposed regulations are obviously based on misleading
articles about asbestos. ‘

Within the past year articles have besn published about the hazard frem
asbestos in friction materials and to mechanics who blow dust from brakes
assembliss. The U.S. Public Health Sarvice conducted a study which showasd inat
less than 1% of the 40-50% asbestos in brake linings remains as free fiber after
wear. The asbestos is converted by the high heat of friction o a non-fibrous,
non-toxic material called forsterite. A study in England found that mechznics
engagaed in this activity had TUA exposures of 0.58 fibers per cc of air, much
less than OSHA's 1976 standard. There is no known study which indicztes any
hazard to men employed in this cccupation.

In another article, Or. lrving Selikofi of Mount Sinai Hospital was quctad
as predicting 95,000 deaths from asbestos ~ related czncer among 230,800 men
currenily employed in the U.S. asbestos industry. The two studies cn which This
dire prediction wzs based were of man cmpleyad in the industry for a mininun of
22 years during ths 1930's and 1940's when dust levels ware unfortunaiely ma-y
timas higher than they are tfoday. It is illegical o apply death rates ro-
sulting from long term exposure to dust lavels existing scme 30 years azo fo
today's working posulation.
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e 7, 1972 iszuz of the Vvall Straat
tars for beverage making have 2azn found
nstance, and could be dangercus it swaliowed". A siu

Cuoting from an ar
Journal: "biTs of ashes
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in wing and baar, for Gy
) in Great Britain showad thet the total amount of asbesios fTiber found in

British busr added up to oaly 0.032 cunces in tha toial annual productisa of

over onz billicn gallons. This is eguivalent to about five paerts par millisn-

ilicn by weight. There is not one shrzd of eviaence that ingesting s
smal ]l amounts of ashostos is hazardous.

Many stories refer jo Dr. Selikoff-and his studies aT Mount Sinai Hospitz

I+ should be noted that when DOr. Selikoff uses the term "asbestos workers! he
is not referring to the msn engaged in the general asbestos mining, millisg or
manufacturing industries. - His studies have been on man employed only in tThe
asbestos insulation trade who belong to @ union called The "HszT, Frost,

sulation and Asbastos ‘lorkers", commonly referred to as the asbastos vorkars
union. It was reportad in one ifount Sinai survey that There was only onz dust
count Taken for every 20,000 man-days worked by 9400 "asbestos worksrs'. Thaey
have reported on similar dust count frequencies for years, but always in
reference to The constructicn industry, never to asbestos milling and manufac-
turing plants.

Dust counts have bean taken on a regulzar basis in most asbesios operaticns
for years. With new and better counting techniquas, nelletized asbestos, wat
processing, and improved cperating conditions, many industries are Tindirg That
OSHA compliance presents no major problem. In many cases dusty conditions are
being caused by other raw materials. The new membrane filter technique for
counting asbestos fibers precludes the inclusion of many dust particles as
asbestos.” The problem becomes one of nuisance dust conirol not a lengihy and
usually unnecessary program to "get rid of ashestos'. One large chrysofile
asbestos user is now receiving pelleTized asbestos in bulk hopper cars con-
taining about 35 tons of product. With appropriate sTorage, transfar, and
ventilation equipment, there is no asbastos dust released To the work or oublic
atmosphere. The asbestos pellets tlow freely from. The car and there is nc
residual material. Plastic bags and repulpable paper bags are other means usad .
to preclude containar opening by personrel.

More is probably known atbout the potential health hazards of asbhesics and
the proper means for conirolling or eliminating them Than would be The cese wifth
possible substitute matarials. |+ wouid be imprudent 7O use unproven maizsrials,
whose health effects ars unknown, to replace ashastos which has proven iTs use~
fulness for the past 100 years. .

Asbestos is used by the plastics industry for reinforcemsnt, heat resis-
tance and flow contrel. About 93% of the 230,000 tons used annualiy is
chrysotile, normally chosen for most appiications because of iTs plenvifuli
'supply and preduct uniformity. Sometimes the special advantages of anothsr
fiber are required.

Polvoropyiens has been reinforced vith anthophyiliTe asbesios becausae it
permits more effective heat stabilization. Rscent work may overcoma this shori-
ccming of chrysotilte end pormit ifs use in this large epplication. Chrysotiie
also has poor resistznce To acids and an amphidols is usually chosan for This
type application,

Chrysotile is sot epart from the amphibole minerals by 1ts positive suriace
charge, softnoss, flexioility, 2nd low refractive indox. 113 Fiorit cianzrar is
UCcC 014074
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N less than 0.03 micror, the smzllest among commonly kmown fibers, and it has
excepticnal mechenical strength. Vet processing of chrysatile has pf’ri?‘nd
chamically modified products with surface properties similar 1o pyrozenic JIIZ

for use im antisag and Thixotropic applications. Compared to chrysovile,
emohisole fibers are larger in cross-section, harsh, and hard. They are znicaic

in surface charge and more resistani to acids.

e

The unit chrysotile fibril is now recognized as a naturally occurring
reinforcing whisker. Because of its high strength, stiffness and aspact ratio
it provides excallent whisker reinforcement; assuming that it bhas a high dsgree
cf fibar liberation and hzs been specially processed to remove exiranssus
gangus material.

The largest uses for asbestos in plastics are in vinyl asbesfos ilcor tile
and-in phenolic molding compcunds. |t is also used in numerous ofher compounss
of polypronylene, polyester, nylon, mzlamine, epoxy, silicone, etc. It is used
in many producT types such as friction materials, heat resistant and electrical
components, sealants, adhesives, coatings, mastics, efc.

Asbestos has bean, is, and can be used safely in the plastics indusiry as
well as most other areas of application. It is an important and necassary
raw materijal and its use cannot and should not be prohibited. Medical,
industrial and governmental personngi must continue to work togethar to estab-
lish reasonable exposure llanS while, at the same time, prov:d:ng safe work

areas for employees. . )
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