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Introduction

The purpose of this pamphlet is to provide the reader with
an overview of significant matters relating to asbestos and as-
bestos-containing products. It includes information on asbestos
and health, federal regulation of asbestos, and current uses of
asbestos. The asbestos related health problems which are oc-
curring today are problems that had their origin many years
ago. This pamphlet will provide the reader with a better under-
standing as to why asbestos and today’s asbestos-containing
products can continue to be used safely.

Asbestos is a generic term used to describe a number of
fibrous minerals found in various concentrations across the earth’s
surface. As defined by federal regulatory agencies, the term en-
compasses six minerals: chrysotile, amosite, crocidolite, tremo-
lite, anthophyllite, and actinolite. Of these, chrysotile is the most
widely used, accounting for over 90 percent of world consumption.

Because minute amounts of asbestos are commonly found
in the natural environment of many areas, asbestos is sometimes
referred to as being ubiquitous, or present everywhere. Com-
mercially viable deposits are far less common. The largest de-
posits are found in Canada, especially in the Province of Quebec,
the U.S.S.R., and South Africa. In the United States, asbestos
is mined in California and Vermont.

Asbestos has found broad use in many essential applications
because of its high tensile strength, superior flexibility and du-
rability, favorable friction properties, and resistance to fire, heat,
and corrosion. This unique combination of properties remains
unmatched by any other natural or man-made fiber. Indeed, in
the recent past asbestos was very favorably perceived by the
public and hailed as a “miracle” fiber.

It is now known that asbestos is one of a growing number
of substances which can, with excessive exposure, cause disease
in humans. The current asbestos-related health problems are an
unfortunate legacy of the past and have led to much fear, un-
certainty, and misinformation concerning the use of asbestos
today. Yet the high visibility of these problems should not ob-
scure the very different working conditions which now exist in
the industry.

Improved handling techniques and the selective develop-
ment or elimination of product lines now allow asbestos and
asbestos-containing products to be used at exposure levels many
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times below those which are associated with hazards to health.
Properly handled, asbestos is an economically valuable indus-
trial raw material which can continue to be used in many ben-
eficial applications.

The issues related to the use of asbestos cannot be fairly or
adequately addressed on the basis of emotional reactions. What
is needed is a balanced, realistic view which accurately reflects
the use of asbestos today.

I. Asbestos and Health

The public’s concern about possible adverse health effects
from asbestos exposure is understandable. There is no doubt that
very high exposures to asbestos in workplaces many years ago
have led to serious health consequences. Although we still do
not have a complete understanding of how asbestos causes dis-
ease, there are areas of general agreement concerning its health
effects. .

Microscopic fibers of asbestos, invisible to the human eye,
can enter the body through two routes. ingestion or inhalation.

Asbestos fibers are most commonly ingested, or swallowed,
with drinking water, which in many areas naturally contains
hundreds of thousands of fibers per liter. Studies. both in the
United States and abroad. strongly support the conclusion that
ingestion of asbestos is not considered to be a significant health
risk.

The National Academy of Sciences Safe Drinking Water
Committee reported in 1977: "The available data with respect
to asbestos orally ingested through drinking water do not suggest
an immediate hazard to public health."*

The International Agency for Research on Cancer. after sur-
veying and evaluating all the available published literature on
asbestos also concluded: “At the present time, there isnoevidence
that exposure of the general population to past levels of asbestos
dust in the ambient air or in beverages, drinking-water, food.
or pharmaceutical preparations increases the risk of cancer.™

The Advisory Committee on Asbestos of the United Kingdom
Health and Safety Commission completed in 1979 an exhaustive
three-year study of the health risks from asbestos. In its final
report, the Advisory Committee states: "there is . . . no evidence
of the existence of risk in animals associated with the ingestion
of asbestos.”™
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The U.S. National Institute of Environmental Health Sci-
ences is in the process of completing a series of animal studies
on the biological effects of ingested asbestos. In these studies,
groups of rats and hamsters were fed a diet which included a
high percentage of asbestos. Although a final report has not yet
been 1ssued. a recent status report states: “The contractor has
reported that a preliminary analysis of the hamster data indi-
cates that no carcinogenic effect was observed.” A similar con-
clusion is expected from the rat studies: “Although data has not
yet been statistically analyzed, it appears that longevity was not
affected by exposure to the various types of fibers, although the
known carcinogen (DMH) did significantly shorten lifespan.™
i The reference here to the carcinogen, DMH or dimethylhydra-
zine. refers to a control aspect of the study. A group of rats and
hamsters were fed DMH so that a comparison could be made
between the effects of ingested asbestos and an acknowledged
carcinogen.)

Heavy inhalation of asbestos fibers, on the other hand, has
been linked with serious health consequences notably asbestosis,
lung cancer, and mesothelioma.

Asbestosis is the term associated with scarring of the lungs
resulting from inhalation of asbestos dust. It results in a reduc-
tionof lung capacity and elasticity. Abnormal shortness of breath
15 the principal symptom of advanced asbestosis.

Asbestosis is in the category of lung diseases called pneu-
moconioses. which also includes silicosis (caused by exposure to
stlica dust! and coal workers’ pneumoconiosis (caused by expo-
sure to coal dust). However, unlike some of the other pneumo-
conioses, asbestosis does not predispose one to the development
of pulmonary tuberculosis, nor does evidence suggest that it is
causally related to emphysema or chronic bronchitis.®

Bronchogenic carcinoma or lung cancer has also been as-
sociated with asbestos dust exposures, although as with asbes-
tosis. the disease is primarily related to the very high workplace
exposures of the past. In addition, cigarette smoking plays a
significant role in this context. For example, a major study ex-
amining the relationship of cigarette smoking and disease among
asbestos insulation workers stated: "It seems clear, then, that
lung cancer is uncommon among asbestos insulation workers
who have no history of cigarette smoking, and that if the risk
15 increased such an increase is not great.”” There is a study
which indicates an increased risk of lung cancer in heavily ex-
posed workers who were nonsmokers. It has been estimated that
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the risk of lung cancer is increased by between four and five
times among such workers as opposed to an increase of ten times
for cigarette smokers who do not work with asbestos.® However,
the greatest risks continue to be associated with exposures to
both asbestos dust and cigarette smoking. Where both factors
are present, the risk of lung cancer has been estimated to increase
by as much as fifty-five times.®

Asbestos has also been linked to mesothelioma, a rare cancer
of the linings of the chest (pleura) or abdomen (peritoneum:. The
mechanism of this disease in association with the inhalation of
asbestos fibers remains a medical mystery. Until recently, as-
bestos was the only substance associated with the development
of this disease, but it could not account for all reported cases.
Now, additional substances, including ethylene dibromide, eth-
ylene oxide, and cytembena, have been linked to this malig-
nancy.'®'"'? Crystalline fibers of erionite, a mineral of the zeolite
family, are thought to be responsible for high rates of meso-
thelioma in some villages of central Turkey."

It should be kept in mind that the diseases associated with
asbestos exposure are not acute but chronic. This means that
they develop with exposure over time, or that there is a latency
period before any symptoms are manifested. A latency period of
30 years or longer is not unusual.

The latency period is one reason why asbestos is presently
so much in the public eye. Again, it should be stressed that the
diseases of today are rooted in the heavy workplace exposures
of the past.

Much of the evidence available on the effects of low dose
exposure to asbestos indicates that the risk to workers today is
very small. In a comprehensive study of Quebec chrysotile min-
ing and milling workers, for example, the authors note:"!

If the only subjects studied had been the 1904 men with at
least 20 years’ employment in the lower dust concentrations,
averaging 6.6 million particles per cubic foot (or about 20
fibres/ce) li.e., ten times higher than the current OSHA
standard), excess mortality would not have been considered
statistically significant, except for pneumoconiosis.

Moreover, concluded the investigators, for the lower asbestos
concentrations prevalent in modern workplaces, “the order of
risk may now approximate to less than 1 cigarette a day.”

A recent study of asbestos-cement workers in the United
States similarly finds low level asbestos exposure risks are very
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zmall, if not non-existent. The study reports on the mortality
experience of a cohort of 5,645 workers in two asbestos-cement
factories in Louisiana with follow-up beginning twenty years
after first exposure. The authors concluded:*

In this study, whereas excess risk of respiratory cancer was
detected in workers with moderate and heavy exposure, the
categories of lowest exposure to asbestos dust {which were
still above current exposure levels] did not exhibit excess
risks of respiratory malignancy. Such findings are not nec-
essarily incompatible with a linear response curve at low
does because of the relative insensitivity of currently used
epidemiologic methods in detecting slight increases in risks
when compared to background. They do indicate, however,
that any excess risks at low degrees of exposure are small.

Complete, definitive evidence on the absence of any risk to
workers under today's low level asbestos conditions must await
follow-up studies of more recent workers because of the long
latency period that normally occurs between exposure and dis-
ease. Nonetheless, the absence of disease in cohorts of workers
such as the two described above—who experienced asbestos ex-
posures well above today’s prevalent levels—provides us with
confidence that significant risks no longer exist for workers in
the asbestos industry.

In light of the medical evidence indicating an absence of any
significant risk from working with asbestos in the present oc-
cupational setting, it can be concluded that for the general public,
asbestos risks are minimal, if they exist at all. Asbestos concen-
trations to which consumers might be exposed are at least several
orders of magnitude (that is, thousands or tens of thousands of
times) lower than those of today’s asbestos workers. On this point,
the Advisory Committee on Asbestos of the United Kingdom
Health and Safety Commission concluded: “there is no quanti-
tative evidence of a risk to the general public from exposure to
asbestos dust.”*®

Among the evidence supporting the above conclusion is a
recent study finding no adverse health effects on Paterson, New
Jersey, residents living near a factory using amosite asbestos.'”
Mortality statistics of the exposed community when compared
with a control community without exposure were virtually iden-
tical, even though the past asbestos exposures in the neighbor-
hood of the factory were likely to be much greater than those of
the average consumer. The reported deaths from lung cancer and
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colon-rectum cancer were actually higher in the control com-
munity.

II. Control of Asbestos in the
Workplace and the Environment

Since the early 1970’s, asbestos has been extensively reg-
ulated by federal agencies. Workplace exposures, historically the
area of greatest concern, are regulated primarily by the Occu-
pational Safety and Health Administration (OSHA). OSHA reg-
ulations apply to all workplaces except mines, which are gov-
erned by very similar standards of the Mine Safety and Health
Administration tMSHA). On the other hand, the Environmental
Protection Agency (EPA) regulates the release of asbestos fibers
into the ambient air and water. Industry also has been working
for many years to develop new procedures and products to min-
imize the release of asbestos fibers and to protect its workers.

Asbestos was among the first substances to be regulated by
OSHA after the agency was established within the Department
of Labor in April 1971. A standard for occupational exposure to
asbestos was included in the initial promulgation of OSHA stan-
dards published on May 29, 1971. The standard established a
permissible exposure limit of 12 fibers, greater than 5 microns
in length, per cubic centimeter of air. The permissible exposure
limit was subsequently lowered twice, first to 5 fibers per cubic
centimeter of air on July 1, 1972, then to 2 fibers per cubic
centimeter on July 1. 1976, which is the current standard.'®

The OSHA standard also regulates the use of personal pro-
tective equipment, such as respirators; requires monitoring of
workplaces for asbestos levels and annual medical examinations
for employees; provides for caution signs and labels, and pro-
cedures for asbestos waste disposal; and specifies what records
an employer must maintain.

The regulations of MSHA also established a 2 fibers per
cubic centimeter exposure limit for mines and provide for meth-
ods of compliance.'

As OSHA is concerned with establishing standards for work-
places, EPA’s concerns reside primarily in controlling emissions
into the ambient air and water. The EPA has promulgated as-
bestos regulations under both the Federal Water Pollution Con-
trol Act and the Clean Air Act.
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Regulations issued under the Federal Water Pollution Con-
trol Act established limits on the amount of total suspended
solids, chemical oxygen demand, and the level of pH in waste-
water that may be discharged to water. For the purposes of these
regulations, the asbestos manufacturing industry is divided into
ten subcategories, each of which is responsible for maintaining
plant discharges within the permissible limits.*

The EPA has also issued regulations under section 112 of
the Clean Air Act which apply to a broad range of asbestos-
related activities from milling to waste disposal.?* These regu-
lations establish a standard of no visible emissions to the outside
air from asbestos milling or manufacturing operations.

Other concerns addressed in the Clean Air Act rules are
procedures to govern demolition and renovation operations. These
procedures require that the EPA be notified whenever such op-
erations will involve more than 80 meters (in length) of asbestos
covered pipe or 15 square meters of friable asbestos material.
All demolition and renovation work must employ dust emission
control procedures, such as the wetting down of surfaces and
materials which are to be worked. If wetting is not practical,
local exhaust and ventilation systems may be used, provided
that emissions from the system meet the "no visible emission”
standard.

Asbestos-containing wastes must similarly be handled so as
to prevent emissions of dust and be disposed of in a properly
operated disposal site. Waste disposal sites that accept asbestos
wastes must not emit visible emissions and may require warning
signs and fences erected around the property. Wastes at the site
must be covered with a specified thickness of nonasbestos ma-
terial or with a resinous dust suppression agent.

Apart from occupationally-related settings, most efforts of
government and industry have focused on controlling asbestos
uses and products which may release excessive fibers into the
environment. For example, the Consumer Product Safety Com-
mission has banned consumer patching compounds used to join
or repair interior walls and ceilings, and artificial emberizing
materials used in fireplaces to simulate live embers and ash.®
Similarly, EPA’s regulation bans the use of friable sprayed in-
sulation having more than one percent asbestos. As will be dis-
cussed in the following section, industry is continually working
to develop new products and procedures to minimize the possi-
bility of fiber release. Through the joint efforts of government,
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industry, and an informed public, asbestos can continue to be a
useful raw material for modern needs.

ITI. Asbestos Use Today

Because of its many favorable characteristics, asbestos has
often been cited as having thousands of practical applications.
Today, with an awareness of the potential health hazards in-
volved, certain of these applications have been phased out as
industry concentrates its efforts on developing safer products.
Reflecting this development is the assignment of asbestos-con-
taining products into one of three categories according to their
potential for fiber release: friable, locked-in, or encapsulated.

The term “friable” refers to products that are brittle and
easily crumbled by hand pressure alone. Included in this category
would be many kinds of sprayed-on insulations, low density ther-
mal insulations, untreated textiles, and unsaturated papers and
felts. Because of their high potential for release of fibers into the
air, friable products have been virtually eliminated from general
use through the efforts of both government and industry.

Locked-in products are those in which asbestos fibers are
held fast by binders and are not released during routine handling
and use. Asbestos can be "locked-in” by a variety of binders,
although the most common are cement and resins or plastic
binders. Products in this category include asbestos cement pipe,
asbestos cement sheet and shingles, and friction materials.

Asbestos fiber, locked-in by rigid plastic binders, is an ideal
friction material because of its heat resisting and reinforcing
properties. It has long been an invaluable component in brake
linings and clutch facings.

Combining asbestos with cement produces a very cost-ef-
fective construction material. The locked-in asbestos in asbestos
cement is structurally strong, corrosion resistant, and practically
maintenance-free. Asbestos cement shingles and siding are in-
expensive, high performance, low maintenance building mate-
rials for a wide variety of climates and living conditions. Asbestos
cement pipe for water and sewage lines has given the public
incomparable service and convenience. It is structurally strong,
corrosion resistant and one of the most economical pipe products
available.

Good work practices, such as the use of special tools and
equipment, are required during fabrication and installation of
locked-in products. For example, because of the potential for fiber
release, asbestos cement sheet or pipe should not be cut or drilled
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with power tools unless such tools are properly fitted with a
vacuum hose to remove the dust created by such activities. The
use of hand tools is recommended because they create larger,
heavier particles which do not become airborne. Once a locked-
in product is in place, however, the fibers are so firmly bound
in that there is little chance of their escaping into the environ-
ment. Work practice guides for asbestos cement pipe and sheet
and other products have been developed by the industry and are
available from the manufacturers or the Asbestos Information
AssociationyNorth America.

Encapsulated products are those in which the asbestos fiber
is completely enshrouded by asphalt, latex, rubber or some other
resilient material. Some common examples of encapsulated as-
bestos products are roof coatings, flooring products, mechanical
packings, and oil seals and gaskets.

Asphalt and asbestos make an excellent combination. The
high surface area of asbestos thickens the asphalt so it does not
flow when exposed to high temperatures. The fibrous nature of
asbestos prevents the asphalt from cracking as it dries and shrinks,
and the use of asbestos in asphalt is cost effective.

In roofing felt, asphalt encapsulated asbestos is less suscep-
tible to shrinkage. The high surface area of asbestos holds the
asphalt securely, and there are no problems with roof rot. In all,
asbestos provides a low cost, dependable roof with a long, useful
life.

Pipe wrap containing asbestos is durable, economical, and
resistant to soil chemicals. As such, it continues to play an im-
portant role in protecting the nation’s underground network of
steel pipelines.

In gaskets, strong and resilient latex-bound asbestos pro-
vides a seal which requires less bolt pressure. These gaskets
maintain their size and integrity under high stresses, temper-
atures, and chemical attacks. The gasketing material can be
infused with a special parting agent so that when the gasket is
removed, there is no need for excessive grinding or scraping.

The backing of some vinyl sheet flooring contains asbestos
encapsulated by a latex binder. This backing is then covered
with vinyl and a wear layer. These floors are durable, comfort-
able, and require little maintenance. The same can be said of
vinyl asbestos floor tile. The asbestos helps tile floors withstand
the constant traffic and abuse found in many offices, light duty
warehouses, and public buildings.
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houses, and public buildings.

Asbestos, because of the special qualities it possesses, will
continue to be in strong demand. Quite simply, there are few
materials which can match it for effectiveness and economy in
a wide variety of uses. With the use of proper controls and work
practices, it can be used safely.

IV. Conclusion

Asbestos is a naturally occurring mineral fiber with many
valuable properties which have made it very useful in a wide
variety of applications. However, it is recognized that because
of the health risks involved, asbestos must be properly handled.
The government has developed extensive asbestos regulations
which must be followed, and industry has worked to develop
procedures and products which minimize the potential for fiber
release. Within these parameters, asbestos is an economically
valuable industrial raw material which can be used safely for
many beneficial purposes. If you would like additional copies of
this pamphlet, copies of work practices guides, or more infor-
mation on asbestos, please contact:

Asbestos Information Association/North America
1745 Jefferson Davis Highway

Suite 509

Arlington, VA 22202

CTD032255
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