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ASSTRACT 

OSHA STANDARSS AND THE SAFE USE OF ASBESTOS 

Asbestos is one of the first target hazards to be handled by the Cccupational 

Safety ard Healin Agency of the U.S. Department of Labor. The unique 

properties of asbestos, a fibrous mineral, nave resuited in its use in over 

3000 applications. There is no reason to prohibit the use of carysotile 

asbestos as fiber concentrations in the workplace and in the general environ- 

ment can be readily and satisfactorily controlled. 
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Asbestos has received a great deal of attention and publicity in the last 

two years, especially efter ir was designated as a “target healvn hazarc" by 

OSHA and a "hazardous air potlutant™ by the EPA. Most of the media freattrent 

of the suvject has teen emotionally oriented and distorted and in some czses 

has bordered on the sensational. Little has been done to place the question of 

asbestos use and asbestos toxicity in a logical perspective. Maay users of 

asbestos and products containing asbestos have deen mislead and confuses by cis- 

torted resorts, federal legislation, and locally-enacted rules and reguietions. 

Some company news releases or advertising have even contained misle2cing or fa- 

complete information. 

It is an accepted fact. that asbestos, like many other foreign todies, can 

cause disabling Jung damage, commonly referred to as asbastosis. .If is impor- 

tant to note that asbestosis and statistical excess occurrences of broachogeanic 

carcinoma, the two most common asbestos-related diseases, have cccurred only in 

workers with massive, long-term exposures to asbestos dust. The risk of this 

type exposure is normally limited to asbestos minas and mills, manufacturing 

operations using thousands of tons per year, and construction jodos using sorayed 

asbestos insulation. The latter operation has been essentially discontinued. 

Some epidemiological evidence indicates that asbestos fibers must be associated 

with cigarette smoking and/or the inhalation of other materials to cause a 

carcinogenic condition. 

There is no avidence that the ganeral public is in any danger from the 

amount of asbestos fiber in community air. The U.S. National Academy of Science 

states in an October 1971 publication, "Asbestos - The Need for anc Feasibility 
of ‘Air Pollution Controls": 
, "at present, there is no evidence that the small 

numbers of fibers found in most members of the 
general population affect health or longevity” 

This doas not, however, preclude the need for definition and control of man- 

made asbestos emissions into the atmosphere. There are several varieties of 

asbestos and there is considerable evidence that some are more harmful than 

others, especially with regard to development of mesothelioma, a very rarely 

found 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 into relatively soft, silky fibers. The six varieties are ctviced 

into two classes, serpentine and amphibole, based an crystal structure. 

Chrysotile is the onty member of the serpentine class and The amphiboles include 

crocidolite, amosite, anthophyllite, tremolite and actinofite. 

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 ére 

crocidolite, amosite and anthophyllite, obtained from Africa and Finlenc. 

in tha United States cracidolite is used almost exclusively to rainforca 

cement pipe. Amosite is used in insulating and packing materials while antno- 

phyllive is used primarily as a chemical resistant filler in plestics. 

Chrysotile is used in over 3000 applications, the largest and most cctman 

asbestos-cemant products, floor tile, asbestos paper, friction marerials a 

gaskets, vextiles, olastics, and insulation. 

There is increasing evidence that crocidolite and amosite should oe more 
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y stringently controlled than chrysotile. Some dsia indicate that even a 
tively short exposure to these amphibole minerals can result in tne dave! 

of mesothelionas. A panel of experts in Britain conclucsd thar other TyDs 

fiber should b2 substituted for crocidotife wherever possible. Tha: 
crozidolita in Gritain hes been severely rastrictsd since 1970 2nd 
tation into the United States and Japan has steadily decreased sincs 

1960's. 
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Where thete.is a strong statistical reflaticnship between masotnalionra and 

the innatation of asbestos, crocicolite and amosite have been Involved either 
alone or in combination. This is the case In crocidolite miners, asasastos- 
using insulation workers, asbestos textile manufacturing, and ina large 

asbestos products manuracturing plant. Until recently the insulation trade usec 
much more amosite Than chrysotile and large emounts of crocidclite wera usad 
in England. Tha insulation manufacturer is elso exposed fo silica ang ofner 

pneumoconiosis producing dusts, as well as additional agents and materiais in 

the particular work environment. These coexisting agents, such as coal tar and 

aromatic hydrocarbons, have been igrared in the reported studies of insutavion 

and other workers. 

When asbestos exposure has been limited to the serpentine class (chrysa- 

tile), as in Quebec asbestos workers, there is strong evidence thar no excess 

mesotheliomas will occur. Additional data, as reported by Dr. J. C. McDonald, 
show that the Quebec miners have no excess of lung cancer unless they wera very 
heavily exposed (probably te greater than 10 fibers per cc for forty years). 

Dr. McDonald is Professor of Epidemiology at McGill University in Montreal and 
has specialized in epidemiology for 25 years. 

The Williams-Steiger Occupational Satety and Health Act of 19790 becanea 
effective on April 23, 1971. Based on congressional mail this law has stirred 

up more confusion and controversy than any other recent legislation. In spite 

of the interest it is estimated that 303 of the nation's enployers area not aware 
of the law's existence and many others have no reat idea of what it is all adour. 

The Congressional purpose of the act is: 
"to assure so far as possible avery working man and women in the 
Nation safe and healtaful working conditions and to preserve our 

human resources." 

The Act established the Occupational Safoty and Health Administraticn 
(OSHA) within the Desariment of Labor, which has responsibility for admirts- 
tration and enforcement. Research and related functions ara handled by The 

Department of Healtn, Education and Welfare (HEN) through the newly creared 

National Institute of Occupational Safety and Health (NIOSH). 

Five million emoloyers and 60 million of The nation's 86 million workers 

are covered by CSHA. Spoacifically excluded frem ccoverags are governmant en- 
ploye=s and operations, such as mining, which are pretecred unter ornar recere 

health and sataty laws. 

Most of the controversy originally surrounding OSHA wes related to sarary 

rules and the satety-orientad target indusiries orogram. “Eor ly OTTOrTS wore 
afmed at eliminating hazards in the five indusrries whose safery record was 

esoecinily bad: 

Lonasharing 

Meap and Meat Products 

Lumbor and Vlood Product 
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Roofing and Sheet fetal 
Mobite Homes and Other Transportation Equipment 

In @ news release issued January 4, 1972, OSHA announced a Targat reali 
Hazards Program to parallel the Target Industries Program. The new srogran 

aimed at impreving health factors associated with working conditions. | 
initiated by naming five substances to be the focus of initial end concertes 
efforts by OSHA and NIOSH: 
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Asbestas 

Cotton Dust 

Sitica 

Lead 

Carbon Monoxide 

Prior to this announcement, on December 7, 197t, an asbestos emaraency 
standard was set at 5 fibers per ml. This replaced a prior threshold limit 

value (TLV) of 12 fibers per ml. originally established by the American 
Conference of Governmental Industrial Hygienists (ACGIH). This "emergency" 
action was prompted by an AFL-C10 request basad on studies of insulation 
workers. The Act empowers the Secretary of Labor fo establish emergancy tem- 
porary standards, effective immediately upon publication in tha Federal Pagis- 

ter, where it is found that employees are exposed to "grave danger". 

Continuing from the 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 insulation, Ship 
bujlding, construc- 
tion, ate. 

Cotton Dust Byssinosis 200,000 Cotton Processing- 
all types 

Silica Stlicosis 1,100,000 Abrasives, mineral 

processing, sand- 
blasting, etc, 

Lead Severe nervous system 1,600,000 Ammunition, paint, 

disabilities battery, auto, etc. 

Carbon Monoxide Brain damage, death Uncountable. Metal processing, 

Thousands users Of casoline- 
powered equipment 

At the present time, new standards have been established only for asbestos. 
Of the 8000 toxic substances on the MIOSH list, only 500 are covered by staa- 
dards and many af them need updating. dy some estimates, a new chemical goes 

into industrial use every 20 minutas; and the toxic effects of many of These 

chemicals are unknown. 

A new Standard for Exposure to Asbastas Dust was published in the Federal 

Registar, Volume 37, No. 119 on tednesday, June 7, 1972... The basic exposure 
standard is an 8-hour time-weighted average (TWA) of 5 fibers, longer than 5 
micrometers, per cubic cantineter of air. The fiber limit ts fo be reducad to 

2 on July |, 1976. A peak concentration of Ie tvibers per ce is not to be ex- 
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ceeded at any Tire. All of The fiber concentrations a 

ployee may be axoosed without protective clotaing or eauissan 

The first basic requirement of the naw stancard is 

whather or not fiber concentrarions are in excess of the 
4 

was to hava been carsleted within six months ar “ever i ? ¥ 
where asbestos fibers are released”. Chviously there are nov enoy uscd 

hygienists vo enzbia comaliance with This provision. Some asoastos supciiars 
provide a monitoring service to customers and several insurance companies Asve 
personne! trained in fiber counting. Many service companies neve been forcrsd 

and inexperience has resulted in several instances of inaccurate ang misleacing 
results. NIOSH sponsors training schools and each sassicn is filled to 

capacity. 

Improper interpretaticn of the regulations has created many miscanceazticns 
abou? the equipment and procedures naaded to use asbestos. If exposure {limits 
are mot exceeded, there are no further comaliance requiremants extent tor 

medical examinations. Inte rpreted literally, medical examinations ere requir 
for elf employees in any “cccupation expossad to airborne concentrations oF 

asbestos fibers". Some datinition of “axposed" is necessary since evidence 
indicates that smal{ amounts of asbestos fiber have existed in the aimesphera 
for millions of years. The source of these fibers would be from the waathering 
of naturally occurring surtace outcrops. tn its criteria document on asbestos, 

NIOSH recommended that “exposad +o asbestos” be defined as "average exnosures 

above one fiber per cc or peak exposures above five fibers per cc". 

. Respirators and special clothing are required in the construction trada 

for the spray application of insulation and fireproofing materials, and for the 

removal of such materials. This special protection is not regutred for any 
other use of asbestos unless exposure limits are exceaded. This is also true 

for other items such as specially equipped fools, product limitations, change 

rooms, clotnes laundering and waste disposa!. 

Caution labels are required on products containing asbestos except where 
the fibers have been modified by a bonding agent or other material to prevent 
dusting during any normal subsequent use or han idling. Besides raw asbestus 

fiber, products which caquire package labeling would include: dry acoustical 
spray products and joint cements, unsaturated rooting felt end textilas, 
various insulating products made without adsquate bindars. The labeling of a 

product does not prohibit its use. 

Although the list could be endless, products containing up to 40% asbestos 

and not requiring a labe! could Include: reintorced plastics (phanalic, nyloa, 
polyuropyltene, polyester, eftc.), rooting comsounds, floor Tile, reinforced 
ruboer, ready-mix joint camants, flooring, coating and eunesives (polyester, 

enoxy, urethan2, casein, etc.), paint (PYC, alkyd, acrylic latex), mineral 

boarc, lubricants and greases. 

Soon after jhe asdesros standards ware published, industry ans OSHA rep- 
rasentetives mat to clarify 3 number of soints with ragard retarion 

and entorcament. Since These are the first set of standards xpocTa 
thar they will bacovra guidelines for tha orher suosvancas 

nezlth nazards. There are several areas wnera tiraral interes a ts c3- 

viously not feasiole. bi ws Tha consensus Gr The indus? ror tae 
meet ne with OSHA thar anforcamant and citations would be provices 
vhay There was no atterst oy industry fo circumvent The soir: hr and tntany si tht 
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regulations or to comoromise tne sataty of the worker. 

In addition to the OSHA standards, there are other regulations conce-ainc 
asbestos which are being considered or which have oeen promulgated. Alvas 
expected six months earlier, as of tha end of 1972 tha Environmental Prarsction 
Agency (EPA) had not issued asbestos standards. 

The EPA was founded by fhe Clean Air Act af 1970 to improve the environ- 
ment to which the goneraf public is exposed. On March 31, 197%, a ST 
atong with beryllium and mercury, was identified as a “hazardous air po 
by Mr. William Ruckelshaus, Administrator of the EPA. Whereas OSHA is ressca~ 
sible jor the protection of workers, the EPA regulations wil! be designed +a 
provect the general public from harmful emissions which may be generates by 
plants and other industrial operations. in addition to requiring filters on 
certain plant ventilation equipment, it is expected that the spraying of certain 
materials will be prohibited. At this writing it is understood that the soray- 
ing on structures of fireproofing compounds containing more than 1% asbastos 
will be prohibited. This prohibition 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 two states and focal authorities have enacted "asbestos" regula- 
tions. Quoting from the New York State regulations: "Mo person shall ensage 
in or allow surface coating by the spraying of asbestos 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 fiteral interpretation would eliminate many safe and necessary uses of 
-asbestos. 

Apparently much more thought and expert advice went into regulations en- 
acted by the State of Illinois as they are feasible and workable without con- 
promising public safety. However, the law enacted by the City of Chicago is 
similar to that of the State of New York which leaves much to be desired wich 
regerd to industry compliance and public safety. It is assumed that the EPA 
regulations will eventually be adopted 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 been published about the hazard tron 
asbestos in friction materials and to mechanics who blow dust from brake 
assemblies. The U.S, Public Health Service conducted a study which showed that 
less than I% of the 40-50% asbestos in brake linings remains as free fiber atter 
wear. The asbestos is converted by the high heat of friction to a non-fiorous, 
non-toxic material called forsterite. A study in England found that mechanics 
engaged in this activity had TWA exposures of 0.58 fibers par ce of air, much 
less than OSHA's 1976 standard. There jis no known study which indicates any 
hazard to men employed in this cccupation.. 

In another article, Or. Irving Selikoff of Mount Sinai Hospital was quoted 
as predicting 95,000 deaths from asyestos ~ related cancer among 259,000 men 
currently employed in the U.S. asbestos industry. The two studies ca which this 
dire prediction w2s based were of men employed in the industry for a minimun of 
29 years during the 1930's and 1940's when dust levels were untortunajely mary 
times Aigher than they are today. It is illoqical to apply death rates ra- 
sulting from long term exposure to dust levels existing some 30 yoars ago To 
today's working posulation. 
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 Quoting from an article in the June 7, 1972 issue of tha Wall Streat 

Journal: "bits of asbesto ilters for beverage making have basn F 

in wing and beer, for instance, and could be dangerous if swaltowed’. 4 
in Great Oritain shoved taot the total amount of asvestos Tiber found i 

British beer added up to only 9.002 cunces in the toral annual prozac Ti 

over one biflicn gallons. This is equivalent to about five parts per m 
flicn by weight.” There is not one shred of evisence that ingesting su 

sna amounts af asbastos is hazardous. 

Many stories reter to Or. Selikotf and his studies at Mount Sinai Kassital. 

lt should be noted thar when Or. Selikoff uses the term “asbestos workers" he 

is not referring to the men engaged in The ganeral asbestos mining, milling or 

manufacturing industries. . His studies have been on man employed onty in tre 

asbestos insulation trade who belong to a union called the "Haat, Frost, 
sufetion and Asbastos ‘Jorkers", commonly referred to as the asbestos workars 

union. It was reported in one Mount Sinai survey that there was only one dust 
count faken for every 20,000 man-days worked by 9400 “asbestos workers". They 
have reported on similar dust count frequencies for years, but always in 
reference to the construction industry, never to asbestos milling and manufac- 

turing plants. 

Dust counts have basen taken on a regular basis in most asbestos operaticns 
for years. With new and better counting techniques, selletized asbestos, vet 

processing, and improved cperating conditions, many industries are finding 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 tibers precludes the inclusion of many dust particles es 
asbestos. The problem becomes one of nuisance dust contro} not a lengthy and 
usually unnecessary program to "get rid of asbestos". One large chrysotile 

asbestos user is now receiving pelletized asbestos in bulk hopoer cars con- 
taining about 95 tons of product. ‘with appropriate storage, transfer, and 
ventilation equipment, there is no asbastos dust released to the work or public 
atmosphere. The asbestos pellets tlow freely from. the car and thera is no 
residual materfal. Plastic bags and repulpabie paper bags are other means usad . 

to preclude container opening by personnal. 

More is probably known about the potential health hazards of asbestos and 

the proper means for controlling or eliminating them than would be the cése with 
possible substitute materials. It wouid be imprudent to use unproven materials, 
whose health effects are unknown, to replace asbestos which hes proven ifs use- 

fulness for the past !00 years. : 

Asbestos is used by the plastics industry for reinforcenant, heat resis- 
tance and flow control, About 93% of the 250,000 tons used annually is 
chrysotile, normally chosen tor most apptications because of its plentiful 
‘supply and prceduct uniformity. Sometimes the special advantages of another 

fiber are required. 

Polyoropytene kas deen reinforced with anthnophy}tite asbesros because if 

permits more effective heat stabilization. Recent work may overcome this snort- 
coming of chrysotiTe end permit its use in this large epplicavion. Carysatite 
also has poor resistance ta acids and an amphibole is usually chosen for this 
type application. 

Sense noes. is sor enart it 
oilir + 

from The amphibole minerals by 

charge, softnass, flexiol 2a and low refractive index, {fs 

S POStTive surface 

fior porit diansrar i: ur
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less thea 0.03 micron, the smallest among commonly known fibers, and it has 

exceptional mechanical strength. Wet processing of chrysotile has pormivvad 

chemically modified products with surface properties similar to pyrogenic silica 
for use in aatisag and Tnixotropic applications. Comperad to chrysovite, 

amohisole fibers are larger in cross-section, harsh, and hard. They are anicaic 

in surface charge and more resistant to acids. 

The unit chrysotile fibril is now recognized as a naturally occurring 
reinforcing whisker. Because of its high strength, stiffness and aspact ratio 

it provides excellent whisxar reinforcement; assuming that if has a high degree 
ci fiber liberation and has been specially processed to remove extranssus 
gangus material. 

The lergest uses for asbestos in plastics are in viny! asbestos floor tile 
and-in phenolic molding comncunds. It is also used in numerous other compounts 
of polypropylene, polyester, nylon, melamine, epoxy, silicone, etc. It is used 
in many product types such as friction materials, heat resistant and electrical 

components, sealants, adhesives, coatings, mastics, etc. 

Asbestos has been, is, and can be used safely in the plastics industry as 
well as most other areas of application. It is an important and necassary 
raw material and its use cannot and should not be prohibited. Medical, 
industrial and governmental personnel must continue to work together to astab- 

fish reasonable exposure limits while, at the same time, providing sate work 

areas for employees. ; 
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