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PART I

ASBESTOS AND HEALTH

Asbestos, used since antigquity, has widespread and impéréént applicaticns
in modern society. Up to 3,000 different products containing asbestos are in
daily use throughout the world. Its increased use in the 20th century has
lent urgency to the need to cope with health hazards related to the inhalation
of asbestos dust.

Evidence to date has shown that these hazards are primarily and almost
exclusively related to occupations and geographical areas where asbestos is
mined, prucessed and extensively handled. This fact is recognized by the
asbestos industry, which is making considerable progress in protecting those
who work with asbestos or near dust-producing facilities.

Such préblems are not unigue to the asbestos industry. Many substances
and materials are detrimental to the health and safety of industrisl workers
under uncontrolled and specific conditions. A vital and widely used raw
material, asbestos is but one of a number of harmful substances released by
industrial processes.

Research, most of it conducted in the past ten vears, has shown that a
link does exist between various lung‘diseases and on-the-job inhalation of
asbestos dusts over an extended period. There appear to be limits to the
amount of asbestos fibers a person.can inhale without risk. Once this limit
is feached, the affected person is subjept to subsequent illness regardless
of whether he continues or discontinues his exposure to asbestos fibers.
Prolonged heavy exposure does not aiways mean disease and death - Eut there is

little ques¥ion that risks are significantly increased.

MORE. ..
FOS-20-2000081357
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Risks to the General Puklic

Findings of medical research, based on occupational incidence of
asbestos-caused disease, are sometimes extrapolated by writers and researchers
working with secondary sources as "proofs" that the health of the general
public is endangered by asbestos dust. However, there Is no evidence --
either from experience or {rom scientific research -- that anyone in the
general public has ever contracted asbestos-related diseasé ffom exposure to
the wearing or weathering of such asbestos-containing products as brake linings,
floor tile, roofing, wall or ceiling panels or other similar products that
include asbestos. In such products, the asbestos fibers are locked in by
cement, plastics and other binding raterials and are not relesased in a hawmiul
form bv even the heaviest of heavy-duty wear.

This was the conclusion of a paper, "Asbestos Dust Exposures at Various
Levels and Morcality,” which reported in 1967: "Asbestos dust at levels to which
general populations are exposed probably is of little importance in the etiology
(cause) of disease."(l) ‘

A similar conclusion was reached more recently in 1972 by the International
Agency for Research on Cancer. A comprehensive reporrt on the findings of a
conference-attended by 137 scientists, medical researchers and physicians from
29 nations concluded that there is "no evidence of a risk to the general public
(from asbestos) at present"”. It specifically stated that asbestos fibers
sometimes found in "water, beverages, food, or in the fluids used in the
administration of drugs" do not lead to increased risk of Cancer;(z)

Asbestos and Air Poilution

-

Scientific and medical research on general air pollution also had»found
littlé or no cause for public concern about the possible presence of asbestos
fibers in ambient air. Asbestos fibers have floated in ambient air through-
out the ages, and are found in small numbers as so-called ferruginoﬁs (iron-1lik:

MORE ...
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bodies in the autopsied lungs of some city dwellers. (These microscopic bodies
are composed of protein and iron pigment deposited over specks of fibrous
material that may remain in the lungs).

Howcver, ferruginous bodies found in lungs are not always caused by
asbestos; they often are the result of more than a hundred other types of fibers
found in urban-dwellers® lungs which also attract iron pigment and protein.

Nor does the finding of these so-called "asbestos bodies" mean that an asbestos-
relatad disease is present, or that this limited exposure to'asbestos in thé
air will cause cancer or other asbestos-related diseases. Various investigators
have found that the "asbhestos bodies" found in human lungs are not related
either to the cause of death or to any history or symptoms of pulmonary disease
amony tlhie subjects they have studied.

The National Research Council Report on Asbestos for the National Academy
of Sciences in 1971 stated that most human lungs harbor thousands or millions
of fibers. éome are derived from the burning of leaves and plant products,
such as paper, wecod and coal. Some are man-made, mostly vitreous. Some are
asbestos fibers. The report, as noted above, fqgn@_po evidence of risks_to

human health from asbestos fibers in ambient air, except in areas of very high

concentration, such as mines and dust-prodwc ing manufacturing facilities. In

these areas, asbestos has been found to be a potential danger both to the health
of those Qho work with it, and to those who are continwusly exposed to dusts
carried into households on workers' clothing, or in meighborhoed air that is
heavily-laden with asbestos fiber;. (3 |
In brief, there:.is evidence to suggest that risks of asbestos-related
disease decline from direct occupational, to indirect occupational, to worker
household fnd asbestos mine and fécility neighborhood exposures. " Such evidence

also suggests that there are levels .f asbestos exposure that will not be as-

wmndarad with snv derectable risk. vhat those levels are is not known, but,
FOS-22-00Q0Q0031 557
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again, there is no evidence that persons in the general population have any
increased risk of neoplasm, even though there may be ferruginous bodies in

their lungs.

Known and Suspected Occupational Risks

There are three primary discases known to be caﬁsed orlcxéccrbated by pro-
longed and heavy inhalation of asbestos fibers. They are asbestosis. broncho-
genic (lung) cancer, and mesothelioma. Generally, the severity of these asbestos-
asscciated diseases is related predominantly to the numbers of fibers inhaled
(dose) and the proportion that are rectained. The higher the dose the
more severe are the symptoms of the disease.

Asbestosis. This is an occupational disease characterized by lung scarring,

and is one of the lung diseases called pneumoconioses. It is caused by

the inhalation of substantial amounts of asbestos dust over a long period

of time (average, 17 years), and is found only améng these who have worked

-regularly and continuously with asbestos under inadequately controlled

onditions.

9]

Asbestosis is neither malignant nor necessarily fatal. PMany asbestos
workers with minor cases can and do continue to work and lead normal lives
without difficulties. As far as can be determined, asbestosis never has
Leen found in the general public, even among pecple living in»close
proximity to asbgstos mines and processing plants.

The consensus among mediecal researchers and the asbestos industry
is that chrysotile, the type of asbestos most used in the United States,
is least likely éo pfoduce asbestosis. However, the asbestos industry
has leng fecognized the risk of this disease and has implemented safe-

guards®*to protect workers'® healtt.

MORE. ..
FOS-00-20000221563
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Bronchocenic (Lung) Cancer. A number of medical studies have linkad

ashestos with lung cancer. While lung cancer occurs far less freguently
among asbestos industry workers than asbestosis does, these workers --
particularly those who smoke cigarettes -- do2 have a higher {requency
of. lung cancer than is found in the general public.

'Oﬁe study, issued in 1968, found that asbestos insulation workers
who sﬁpke cigarettes run eight times more risk of lung cancer death than
do thoge who do net smoke, and about ninety-two times more risk than
those who neither work with asbestos nor smoke.cﬂ

A1lso, a continuing study of workers in a British asbestos textile
olant has shown that dust control measures, which had substantially
reduced the incidence of asbestosis, also reduced the incidence of

(53

lune cancer among workers to the rate existing among the general public.
Lung cancer, it is said, will not likely develop if first the asbestcs

worker does not have asbestosis.

Mesothelioma. This disease is a rare cancer of the lining of the chest

(pleura) and the abdominal cavity (peritoneum). It is found more freguently
among those with asbestos exposure than ameng the genefal population. It als
has been found among people who live or have lived in close proximity to
“an asbéstos plant or mine, and in the households of emplcoyees who work
or have worked in asbestos factories or mines and who presumably breught
guantities of asbestos fiber into their homes on their work clothes.
This was peinted up in a study conducted in an asbestos-mining area
in South Africa, where mesoth;liomas were found in persons who had only
household and neighborhood exposure.(s) Obviously, such exposures are

limited to small areas contiguous to mines and processing facilities.

However, mesotheliomas also may result from exposure by workers in
’ .

MORE ...
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proximity to those working directly with asbestos, such as shipyard

workers and construction-insulation workers. Expcsures of these

types can be and are being limited and reduced by strictly enfarced

industrial safety devices and procedures.

It is this evidence of a non-occupational or para-occupational risk of
mesothelioma that gencrates much of the world-wide cgﬁcern witﬁ asbestos
exposures to the general public. However, some recent studies have indicated
that asbesfos exposure must be heavy and/or of long duration before a mesothelial
tumor results. (7) There is usually a lengthy time gap between the exposure
and the appearance of a tumor. For asbestosis, it averages 17 vears; for
bronchogenic cancer, from 15 to 2% years; and for mesothelioma, from 30 to U5
years.

Thus, diseaée that is being reportad today amoné asbestos workers is a
result of occupational exposures that occurred or began decades ago -- at a
time when less was known about the amount of asbestos a human could tolerate,
and when dusticontrol equipment then available was not as sophisticated or
efficient as 1t is now.

Cvidence also has been found of higher-than-normal rates of gastro-intes-
tinal cancer among asbestos insulation workers. (&) However, there has been
no reported incidence of asbestos-caused gastro-intestinal cancer among the
general public.

The search for the cause of mesothelioma is hampered by the fact that
its cdiagnosis and recdgniticn are still considered problems among medical
experts. In several countries, me;;thelioma registries have been set up

to collect histories aof the tumor. The asbestos industry has made research

grants to aid medical efforts to gain this knowledge.

MORE ...
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Asbestos and Health Research

Scientific research into health risks from asbestos dust and their reduction

is under way in many labcratories throughout the world. This work is being
done by government and private medical investigators, with the spensorship
and cooperation of the asbestos industry.

These studies are exploring --

1. The specific identification and health significance of ferriginous

bodies found in lung tissues;

2. The health of asbestos mining, processing and fabricating workers

compared with the general population;

3. The relationship between cigarette smoking and cancer among asbestos

insulation workers;

4. The accurate identification of particles found in the air over a major

industrial city; \

5. The development and evaluation of the most effective industrial hygiene

practices for use in the asbestos industry.

Even as this work is being done, the industry, by itself and in cooperation
with other agencies, 1is continuing to seek new information about the biological
eifexts of asbestos fiber and to develop new ways of assuring maximum poésible
protection for its employees and users.

Much has beén learned about asbéstos and health in a very short time --
especially when you consider that the greater part of all medical information
about asbestos-related disease is less than a ‘decade old. According to Dr.
Premysl Pelnar of the’ Institute of Occupational and Environmental Health of

the Quebec Asbestos Mining Association, at least 80 per cent of all informatiocn

and data now available is the result of medical studies undertaken during the
: x

MORE...
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nast 10 ycars.
Much more is being done: The International Agency fwr Research on Cancer
recently made recommendations for further research and indicated priorities
for work of immediate and long-term value. Emphasis was placed on epidemilogical
and pathological studies, and high priorities were urged for certain projeects.
These included: |
1. Early detection and surveillance of effects caused by asbestos;
2. Usefulness of early detection in the prevention of progressive fibrosis
and asbestos cancers and in the identification of hazardous conditions;
3. Asscssment of excess cancer risks following exposure to only one tvpe
of fiber;
4. Amount and type of asbestos in the lungs of cases of mesotheliomas;
5. Seculsr changes in incidences of pleural and peritoneal mesotheliomas
nationally and internationally;
€. Association between past exposure to asbestos and cancer of sites other
than lﬁng, pleura and peritoneum;
7. Amcunt and tvpe oI asbestos in the lung and estimates of past dust
exposure and interval since last exposure;
€. Methods for determining amounts, types and structural features of
asbhestos 1n tissue;
9. Relationship of asbestosis and risk of carcinoma;
10, Monitoring by immunological methods of populations aexposed to asbestos tc
ascertain whether or not it is possible to recognize those who are develop-

ing or will develop tumors.

FOS-00-2000001354
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WIAT ASBESTOS IS: HOW AND WIICRE IT IS USED

"Asbestos" is derived from an ancient Greek word meaning "inextinguishable".
In reality, mineral asbestos is non-flammable at extremely high temperature,
inhibits certain types of chemical reaction, and is extremely flexible and
durable. All these qualities combine to make it uniquely suitable for a
wide variety of demanding uses, particularly those that protsct human life
and property.

what Asbestos Is

Asbestos is the generic name given to a group of hydrated silicate
minerals that can be separated into relatrively soft, silky fibers. Certain

grades can be carded, spun and woven. Qthers can be pressed or laid to form

paper.

Chrysotile, crocidolite (or blue f{ibi: | ou amosite .- v threce
asbestos varieties that are commerciall- suadiica@nt HoN. wach) A Tops
from the others both physicallv and  ‘awivally (Ser Yppendix A for chemical
breakdowns) .

Chrvsotile.is a flexible white magnesium silicate which can be artacked
by acids. It differs from other asbestos minerals in that it has a positive
rather than a negative electrical charge in water. Chrysotile now ;ccounts
for 95 percent of all asbestos used annually in the Uﬁited States. This
high percentage of use is due in part fto results of medical studies that
show amosite and crocidolite can produce more severe cases of asbestosis,
which is a non-malignant lung disease afflicting long-time workérs in the
asbestos industry. anada and the Soviet Union are the leading producers of
chrysotile fiber, but small deposits are also found in the United States, Italy,

South Africa, Rhodesia anc China.
=

MORE ...
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Crocidolite, characterized by a deep blue color, is a ferrnus sodium
silicate that is acid resistant but less flexible than chrysotile. The
bulk of the world's supply comes froﬁ South Africa. Crocidolite was a
strategic material during World wWar II, when it was used as the filtering
element in’gés mask cannisters. It can ke spun or woven into materials and
{fabrics uséq in acid-resistant packings and flame-resistant clothing, etc.,
but today, it is mainly used for reinforcement of asbestos-cement pipe.
Amosite, which is mined commercially only in the Transvaal district
of South Africa, is a brcwn ferrous magnesium silicate that occurs in the
same type of iron-rich sedimentary rock aé4does crocidolite. It is brittle
and not as acid resistant as crocidolite. Amosite is used principally in

the manufacture of heat insulating materials.

Properties and Advantages

It is estimated that as many as 3,000 different products in daily use
throughout the world contain some asbestos. While in certain products the

percentage of ashestos may be small, the unigue properties of asbestos

demancin

fu
[

usually are fesponsible for the functioning of the product in
application.

The heat-resistant properties and fibrous strucrture of asbestos make
it extremely desirable as a fireproofing and insulating material, where it
already has saved countless lives and prevented billions of dollars of
property damage. Typically, asbestos is used wherever fire and excessive
heat are a threat to safety. -

+ The wide range of applications for asbestos indicates the incredible
demands which any subﬁtitute material would have to satisfy. At this
time, , there is no one material which can outperform asbestos in this

wide range®of applications, especially, where high temperatures are critical.

MORE
FOS-03~-000C0B1567
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Companies naw arc looking at fiber glass, plastics, ceramics,
and various types of sheet metal as possible replacements for ashestos
in low-temperature applications, in a few reinforcement applications
and as a filtering medium.
lfowever, in high-temperature applications, there generally is no
adequate substitute material available since increasced costé égd welight
often make their replacement for asbestos unattractive.
The general feeling in industry continues that asbestos fiber
can be used safely and effectively,if efficient dust control methods
and organized programs of preventive plant maintenance are implemented

according to the standards set by OSHA, the EPA and the Department of Labor.

How Asbestos Is Used

»

A~bestous [ibers can be classified into two types: spinning and
non-spinning. Spinning fibers comprise the longer grades of chrysotile
and crocidolite; non-spinning fibers include the shortér grades of
chrysotile and crocidolite, plus the long and short grades of amosite.
Usa of a sprcific grade of fiber depends greatly upon application, and
to a lesser extent on price and availability.

Longer-grade chryscotile fibers can be carded, spun and woven ta
make textile products such as revings, varn, tape and cloth. Asbestos
fabrics are used to make fireproof clothing, brake linings, packings
and gasxets, lagging cloth, and léps‘that provide electrical and thermal
insulation. Spinning-grade asbestos fibers also are.used in such non-
spi;ning applications as compressed sheet packings and gaskets. They

also are an ingredient of strong asbestos paper used in tape form to

wrap electrical wires and cable. .

MORE ...
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The shorter-grade (non-spinning) chrysotile libers malke up the great

majority of chrysotile used in the U.S. These fibers vo into numerous

sbestos-cement products, including pipe, roofing shingles, flat and

s8]

corrugated siding, millboard, cements and fillers, and insulation paper.
Short chrysotile fibers are being used increasingly in friction materials,
due to the substitution of molded materials for all-woven types useod previous-
lv. The trend toward increased use of non-spinning grade asbestos fibers
is, in part, dictated by medical evidence which has shown a relationship
between long fibers and a greater incidence of asbestos-related diseases.
Approximately 85 percent of the asbestos fiber used in the United
States (roughly 640,000 tons) is incorporated into finished products
wnere the fiber is entrapped, or locked in, and not free to serve as a
possible contaminant in the atmosphere. Asbestos can be locked into a
product with a binder, saturant, coating or bonding agent so that ncrmal
handling, application and use will not generate asbestos dust. Asbestos-

cement products are examples of "locked-in" materials; whereas insulating

L
b

raterials and spray-on reproofing compounds are so-called "non-locked-in"

materials.

Where Asbestos Is Used

The total annual world production of asbestos is approximately four
million tons. Canadian production accounts for about 30 percent of the
total; production in the United States accounts for about 3 percenrt.

Use of asbestos }iber in the United States increased after World War II.
By 1950, use of asbestos reached a plateau, and during the last 20 years
usage in the U.S. has;remained fairly constant. Asbestos consumed in the
United States in 1971 amounted té‘néarly 750,000 tons (See Appendix B for

x*

MORE ...
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breakdown), and valued at $85 to S$90 million. Grass sales of 'inished
products contuining asbestos amounted to nearly 51 billinn (Sec Appendix
C for sales breakdown). These were products manufactured in over 500
different facilities, large and small, that employ epproximately 50,400

peuple with a total payroll of $500 million dollars.
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APPENDIX A

There are six common varieties of asbestos -- actinolite, ammsite,
anthophyllite, chrysotile, crocidolite and tremnlite. Chrysotile. which
accounts for more than 95 percent of the asbestos usgg in this country,
is a member of the Serpentine group of minerals that consist essentially
of 2 hydrous magnesium compound. The five other varieties -- none of which
has the commercial significance that chrysotile has -- are members of the
Amphibole group of minerals. They have like crystalline structures and
generally consist of three metal ions -- magnesium, iron and silicen.

These six major types of asbestos minerals are distinguished

chemically as follows:

Chrysotile 3Mg0 ZSiO2 2H20
Actinolite 2Ca0 UMgO FeO 88i0; HZO
Amosite 1.5Mg0 S5.5FeQ 85i02 HEO
Anthophyllics | M0 85102 H20
Crocidolite Na,0 PeZO3 5Fel 88i02 H50
Tremolite '2CaO 5Mg0 88i02 H20

L
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APPENDIX B

Following is a listing of product lines containing asbestos and the

tonnaye shipped for cach in the United States in 1571:

Product [ines Tonnace
Vinyl-Asbestos Floor Tile © 145,000 tons
Asbestos-Cement Pipe 144,000
Felt and Paper 110,000
Friction Materials 80,000
Asbestos-Cement Building Materials 50,000
Packing Materials 25,000
Toxtiles ' 22,000
Asbestos Insulation 16,000
Spray-on Asbestos Materials 15,000

—~ All Other Asbestos Products 147,000
TOTAL 723,000 tcns
\{, g

FOS-00-0000001 572
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APPENDIX C

Frollowine is a listing of product lines containing asbestos and a

hreakdown in sales in the United States for 1971:

vinyl-qébestos Floor Tile

Asbestos-Cement Pipe

Crak

Pavrkings and Gaskets

Ashe

Product Lire

e Linings

stos Paper

Sales in

Millions of

Dollars

\~taeras-Cement Building Materials

Urther Friction Materials

Ashe
Text
Asbe

fele

All Orher Ashestos Products

stos Insulations

iles

t

0s Felts

{

n
i

0¢ Teirfapced Plzstics

TOTAL

U
—
[Se)

0.3

38.2
35.2
12.1

10u.8

$992.6

FDS—@@—@G@@@@1573
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Followine is a listing of some of the products in which asbestos

plays a crucial part;

Tvvical Products which contain Asbestos -

Vinyl and asphalt floor tile

Brake linings and clutch facings

Roof shingles

Snace vehicle heat shields

Gaskets for spark plugs

Fireproof clothing

Boiler jackets

Awinings, mail bags and theatre curtains
Asphalt paving

Pressure pipe, sewer pipe

Ventilators, eir and fume ducts

'y

izz)l and acou

[}
[¢7]

eC

D
'1
3|

}
14
[

Molded 1 c

wn

}oe

st

(9]

Paints and varnishes

Motion pilicture screens

Ovaen linings, conveyor belts

Filters for dust and processed liguids
Roofing, siding'énd flooring .
Protective cocatings

Motor casings ;

Steam hose, fire-retardant hose

Nicks, rope and twine

Conduits for electrical wiring, utc.

FOS-208-R2R2BERV1S74
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PROTECTING THE ASBESTOS WORKER

The asbestos industry has invested millions of dollars in equipment
and techniques to prevent the inhalation of asbestos dust by workers in
the mining and milling of asbestcs and in the manufacture of asbestes- con-
taining products. Many more millions are earmarked for continued improvement
today.

It is clear that dust control measures decades ago were not sufficient
tc prevent the occupational diseases that are now being reported among asbestos
workers with 30 and 40 years work experience. Today, with more knowledge, more
concern and grester techdological know-how, there is reason to believe that
the present asbestos worker will be safeguarded from the dangers his predeces-
sors faced.

Establishing Safe Dust Levels

when asbestos is mined, milled or processed in manufscturing plants,its
minute drv fibers become asirhorne like dust particles. Long expcsure
concentrations of asbestos dust has been linked directly to an increased incidence
of such diseases as pulmonary fibrosis (asbestosis), bronchogenic carcinoma
(lung cancer) and mesothelioma among long time workers in the asbestos industry.

The first epidemiological study of the effects of asbestos dust on workers
was reported in l930.ﬂl) From that time on, it was generally recognized in
industry that asbestosis serious eﬁough'to interfere with-bespifatory or
cardiovascular functigns could be prevented by reducing dust levels, to certain.

specified threshold limit values (TLV).

MORE...
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The American Conference of Governmental Industrial Hygienists (ACGIN)
set the industry's first standard in 1938 by establishing a threshold limit
value of five million particles per cubic foot. Independent research supported
by the Johns-Manville Corporation concluded at about_ the same time that a TLV
of one million fibers, 10 microns ar longer, per cubic foot would be an
adeguate level for safe occupational exposure.

In 1968 the ACGIH ectablished a new standard with a TLV of 12 asbestos

]

fivers, five microns or longer, per cubic centimeter, and rhis was later modi-

fied in 1970 by reducing the time-weighted average to five fibers per cubic

centimeter with a maximum of 10 fibers per cubic centimeter at any one time.

This standard was adopted as a temporary measure in 1972 by the Occupational

tn

Safety and Health Administration (OSHA) of the U.S. Department of Labor, and i
the present accepted level, However, on July 1, 1976 a new standard will go

~

into eﬁfect that wil; rgdg;g”themfgy_Fo only qu ;sbestos fibersj_five m;crons
or lonzer, per cubic~centimeter on a time-weighted average.

Whatever level is decided upon, it should be noted that there Is no
scientific evicdence available which supports or establishes a specific safe
threshold limit value for levels of asbestos dust either in the workplace or
in the environment. Hygiene standards such as two or five fibers per cubic

centimeter are only a general consensus as to what a safe level is in an

occupational setting.

-

Protecting the Worker

WMilevthere are many differences of opinion within the medical profession
concerning the problem of asbestos and health, it is universally accepted that
levels of ashbestes 2ust in the wogkplace must be kept to a minimum. At the
sresent tfme dust control is the only known method of preventing asbestos-
related disease.

MORE. ..
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Industry has attacked the problem in a number of ways. Typical methods
implemented to control dust levels include sophisticated dust collection
systems (which combine high-power exhaust fans, duct networks and high-effi-
ciency filters); a system of waste disposal; protective clouthing; portable
dust respirators; eguipment and plant cleaning devices: and innovative wetting
and dampening methods which minimize dust generated during production.

Recent developments in dust control include a wide variety of exhaust
hoods designed to fit various types of processing equipment and a sealed
plastic bag in order to mix asbestos and cement without creating dust.

The asbestos industry currently is working on the development of a
completely automatic fiber bag opening station that will permit workers to
open the bags, remove the fiber, dispose of the bags and enter fiber into
the manufacturing process without creating dust. In general, greater use of
automation is being sought throughout the asbestos industry to reduce dust
levels and minimize exposure to employees.

Basically, the requirements of an effective dust control program are
twoicid: (1) Design fabricaticn processes and production eguipment so as to
minirize dust generation as much as possible; and (2) Implement highly organized
programs of industrial maintenance (hygiene surveys) to insure that safe
levels are maintained. Continual monitoring of dust concentrations should

reveal dust levels which exceed the threshold limit value (TLV).

It is obvious that preventive maintenance must go hand in hand with
innovative dust control measures iY the standards recently announced by OSHA

are to be achieved.

OSHA Regulations.
On June 7, 1972, the Occupational Safety and Health Administration estab-
iished by=the Williums-Steiger Occuputional Safety and Health Act of 1970 issued

standards regulating asbestos dust erposures. These occupational standards deal

FOS-20-0QABBB1IS77 WRE
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with (1) permissible concentrations of asbestos fibers, (2) methods of
compliance, (3) warning signs, or labeling of potentially dangerous products,
(4) monitoring of dust levels, (5) medical examinations [or employees, and
(6} recordheeping by employers. These standards have one basic purpose --
to‘protéct employees from exposure to potentially hazardous amounts of asbestos
dust in their workplace.
The major obligations placed on employers, and industry in general, by
the new standards can be summed up as follows:
A. The employer shall maintain a healthy workplace, ma;ing sure that no
employee is exposed to concentrations of airborne asbestos fiber in excess
of established limits.
#. Where the exposure limits are exceeded, the employee shall be notified
in writing of the situation by his employer and shall be informed of
corrective measures being undertaken to reduce his exposure to a safe
level.
C. Wnile:corrective measures are being instituted, the employee shall be
protected by other means, such as the wearing of an approved respirazcy
provided by his employer, or by snirt rotation.
0. Engineering controls and theAimplementation of safe work practices are
the approved methods of correction.

E. The use of respirators or shift rotation to achieve control is not

permitted except -(1) during the time required to install engineering controls

or implement safe work practices, or (2) in situations where such contrels o

'practicesareruyttechnicallyféésible, or (3) in emergencies.

F. No employee shall be assigned to a task requiring the use of a
raspirater if his most recent yearly medical examination indicates that
be wouza be unable to function pr.perly while wearing one, or if the

wearing of a respirator would end.nger the employee's health or safety,
FNS-20-02282081578
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or that of another workman on the job.

G. Special protective clothing, change rooms, and separate clothes lockers
shall be provided for employees in certain situations.

H. The personal and environmental monitoring of a workplace shall be
conducted by the emnloyer to assure that the standards are Leing met.
Emplogées shall have access to the results of the monitoring of their jobs.
I. Warning signs shall be posted in areas where dust levels are in excess
of tﬂé standard.

J. Caution labels shall be plgced on any finished asbestos-ccntaining

products that are likely to release free asbestos

fiber in excess of the

standard during handling, application, or fabricatien.

K. The employer shall provide yearly medical examinations for emplovees
exposed to concentrations of asbestos dust. Pre-empleyment and termination
medical exams also.are required.

L. Upon request, an employee's medical records will be made available to

nis family physician.

Othervre.girements incluced in tne standard reguire that: where resp.rators
are pzrmitred, they must be selected frecm among types approved by the U.S.
Bureau of Mines or the National Institute for Occupational Safety and Health
(NIOSH) ; no asbestos cement, mortar, coating, grout, plaster or similar
material containing asbestes can be removed from shipping bags or their con-
taiﬁers without being either wetted, enclosed or ventilated; insofar as prac-
ticable, asbestos must be handled:lnixed, applied, removed, cut, scored, or

otherwise worked in a wet state to reduce fiber emissions unless this would

MORE. . .
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diminish the usefulness of the product, “~nls that s, produce o
release asbestos fibers in excess of the limits musc - =~rovided wiz: L

exhaust ventilation systems; external work surfaces must be kept Thee of
excessive accumulations of asbestos fiber; and waste must be c¢allecred in

cealed. impermeable bags or other such containers.

The Ashestos Industry's Commitment

The asbestos industry is committed te the protection of its employee:
at all levels of emplovment from health hazards related to asbestos cdust.

This has been a growing commitment. A3 has been the case with Lealtl

—

hazards in many other industries, it has been perhaps longer in coming th:

ipped with the hindsight of present knowledge would allow.

(&1
T
-~

in
§2}
't
~

c

 Chree major Jauwrors:

f—)
b

This cemalTment is evidenced

-

Sy

{1) Past and Preseat Researcn. The industry has spent millicons of 47,

te improve mining, milling anc manufacturing metheds during the pasws

[
-
28]
"

La)
ew]

years. Accompanying these advances has been increasingly safer work ing

conditions in mines, factories and at on-job locations. This reseamch

continues unabated, with the asbestos industry working openly and @mwchue-

siastically with Federal, labor and independent medical researchers.

(2) Zooperation in Setting Work-Safetv Standards. The asbestos inGustry

has participated without reserve on government committees and panels,

and

through public hearings, to review and improve work and public emission

standards on asbestos.

(3) Implementation of Controls. In the past decade, the indwstry spent

some 5100 million to implement work-safety controls in its mines and
plarts. At leasrt annther $100 million wili be spent during the next

=
MORE. .,
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three or four years to upgrade facilities and meet the standards set by
OSIA with industry consultation. Through its organizations -- principally
the ASBESTOS INFORMATION ASSOCIATION/NORTI! AMERICA -- the industry shares
information on new control technology with its .own members, its customers,

and small producers and users not associated with its industry groups.

The asbestos industry also is continually striving for better communication
between all concerned parties -- workers and their unions, governmental agencies,
basic producers and end users. The ultimate goals are the reduction of dust
levels, the physical protection of all workers from asbestos-caused disesases,
and the protection of the general public from undue exposures to levels of
asbestos dust that are potentially hazardous to health, and significantly in

excess of those found generally in nature.

F0S-00-200000; 54
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1. E. R. A. Mercwether, "The Occurrence of Pulmonary Fibrosis and other

Pulmonavy Affecticens in Asbestos Workers,” Journal of [ndustrial
Hyciene, 193U ~
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ASBESTOS AND THE GENERAL MYBLIC

FALLACIES & REALITIES

Much has been printed and said about asbestos and health, much of it
inaccurate, misleading or completely false. )

Some of the more prevalent of these fallacies are discussed in the

following pages.

FOS5-00-220020:583
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TALLACY

Asbestos is a major air pollutant which endangers public safety.

REALITY

Asbestos exists naturally in rock formations throughout the world
and is constantly being eroded by wind and waves into the acmcsphere.
it thus is found in all places and -- as analysis of the polar caps
las revealed -- in all periods of time.

here is no indicaticn that levels of asbestos in air have been
increased by use of asbestos for manufactured products. The only
exceptions have been found in environments close to manufacturing and
mining facilities, and in applications where simple controls are not
implemented -- such as unrestricted spraying in construction. These
emissions are currently under contreol, in accordance with federal and
international standards that are designed to help keep asbestos in

ambient air asverywhere at levels that are not injurious to health.

FOS-00-20000215584
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FALLACY

The atmosphere is being contaminated by asbestos sprays that are

used to fireproof the superstructure of buildings under construction.

Use of;asbestos—containing, spray-on fireproofing compounds in
high-rise building constructicn has been banned in a number of maior
cities -~- béqause it is considered to be an occupational hazard.

The aébestos industry agrees that the use of spray compounds
should be prohibited, unless the asbestos fibers are solidly locked
into the spray. . “here spraving is still practiced, asphalt and
asbestos spray oompounds are now used. These compounds contain no
more than five percent asbestos fiber, which is locked in so as
to eliminate any danger to the public and to those applying it.

As further pfotection, wind breaks and drop cloths are used at
job lecations, preventing contamination of the immediately surrounding

atmosphere.

FOS-00-0020000158S



" Asbestos Information [File
Jammary, 1973
lage 4 -- Part IV

FALLACY

Talcun powders, including baby powders, are contaminated by asbestos

fibers which, in some cases, constitute as much as 25 percent of the product.

REALITY -

Recent newspaper stories based on medical and government research have
deecried the presence of ashestos in talcum powder. As written, they could
be constiued as pointing up willful debasement of talcum powders by their
marketers.

Asbestos does exist in all talcum powder, since it is naturally
interwoven in talc stone. A 1972 study by the Office of Product Technology
of the Food and Drugz Administration showed that, of 40 talcum powder samples
rested, 39 contained one percent ashestcs or less, while the u0th had *o
be retested for traces.(l) This is far below the 15 to 25 percent figures
used in newsbaper reports.

iwhatever the implications of these findings, the asbestos incustry
does not sell asbestos to talcum powder producers for inclusion in their

product.
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Clothing made of asbestos fiber generates large amounts of ashestos

dust, a known cause of lung cancer.
REALITY

Recently, a clothing manufacturer imported cloth that contained
8 percent asbesteos fiber and was used to make 200,000 women's overcoats.
~n ¢metiormal outery resulted, but Food & Drug Administration tests showed
there would be an insufficient amount of asbestos dust generated from the
coats to pose a health hazard to the general public.

Such incidents are not typical of the type and nature df asbestos-
containing garments manufactured and used in the United States. Asbhestos
{ii:vr is not presently being used in any clothing intended for general use.

Exceptions are fire-protective garments containing cloth made of
asbestos fibers which are "locked in" by chemical agents. They include
Larbecue mifts and aprons, and protective clothing used by firefighters,
st2elwnrkers and others in hazardous occcupaticns. There has heen a sharp
increase recently in the demand for such fire-safe clothing in industrial

applications due to more stringent safety regulations.
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FALLACY

Brake linings used on trucks, buses and automobiles produce harmful

cmissions of ashestos dust which endanger public health.

REALITY

Brane iiningz usod in transnortation vehicles contain up to 55 percent

asbebtos flber but thlb fiber is locked 1nto the linings with various

resins and pclyﬂers tlpon aplecatlon brakes generate enormous heat,

which changes the chemical nature of the dust emltted by the lln1n~

Studies conducted in the Unlted States and Great Britain have shown that

these decomposition products are essentially harmless, containing only

@)

traces (one to three Dercent) of ashestos fiber. Maintenance perscnnal

working on brakes in garages should protect themselves from the concenrrations
of dust to which they are exposed. However, the public-is not endangered by

exposure to the low level of asbestos fiber released through brake application

on public thoroughfares.
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FALLACY

Many liquors, beers, wines, soft drinks and other liquids offered for
sale to the public are contaminated by asbestos fiher< introduced by the

filtering process durinyg production.
REALITY

Ashestos-cellulose filter pads have becen used in the filtration of
liquids since the beginning of this century. The filtration process does
not contribute any more asbestps fiber to the human body than does the
local water supply.

A comprehensive study carried out by the Canadian Department of Health
and Welfare in 1971 did roveal a finite number of asbestos fibers in various
beers, wines and soft drinks.(3) However, analysis of different scurces
of tap water in Canada revealed a similar asbestos fibe? count, and an

analvsis of melted snow from Ottawa showed a fiber count eight times as

Aalso, findings from a 187Z international meeting 2

iy

137 medical
researchers, scientists and deoctors reperted "no evidence of an increased

cancer resulting from asbestos fibers present in water beverages,

(5)

r

risx o

{ood or in the fluids used for the administration of drugs.”
Despite this evidence, the asbe;tos filter industry is currently

developing & low-cost after-filter system which can be added to existing

asbestos filter systems tc-catch any fibers recleased by the asbestos materizal.

This will make asbestos virtually non-existent in the final product.
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THE-ASBESTOS INFORMATION ASSOCIATION/NORTH AMERICA

In recent years, new findings relating prolonged inhalation of asbestos
fibers tovvarjous occupational health hazards have created understandable
puﬁlic and éovernmental concern. This concern, nurtured by .lack of informatiecn
orn the :rue ncture and extent of thess hazards has at times created an emotional
and irratiaﬁal attitude toward asbestos in all.its forms and applications.

Members of most major producer and user companies, which have for some
time implemeﬁted worker-protection procedures, individually attempted to
provide facts to the press, government and the public about the nature and
extent of asbestns health problems and efforts to cocrrect them. However, the
iodustry lacked a single; constantly available source able to provide author-
itative information on asbestos in the United States and Canada.

This situation was changed with formation of the ASBESTOS INFORMATION
ASSOCIATION/NORTH AMERICA. Patterned after the British Asbestos Information
Committee, the AIA/NA organized in Decermber 1970. Its objective are:

1. To provide industry-wide informaticn on asbestos ancd health,

and cn industry efforts to eiiminate existing hazards;:

To cooperate with governmental agencies in setting industry-wide

A%

standards for worker protection;

To exchange information on methods and techniques of asbestos

L)

dust contro};

-

4. To correct misleading and uninformed reportage on asbestos-health

problems:

5. To publicize the unique benefits and importance of asbestos in

protacting human life and property.

MORE...
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The AIA/NA is governed by a Board of Directars corprising represcntatives
of all memher companies. Day-to-day activities are conducted by an Adminis-
trative Sub-Committee, which consults with AIA otficers, legal counsel and

medical consultants whenever necessary. The chief statl officer is the

Executive Secretary, Matthew M. Swetcnic, who functions frem AIA/NA headguarters.
22 East h40th Street, New York, New York 10016. h

Anong its earliest steps was to nominate, an request by the Environmentsal
Protection Agency, three environmental control experts from the asbestos
induscry to serve on a committee reviewing proposed Federal emission standards
on asbestos. This consultation was followed by participation in public hesrings
held bv rhe QOccupational Safety and Health Administration (OSHA) of the U. S,
Department of Labor in Wwashington, D. C.., in March 1972. These hearings led

to the promulgartion of present Federal standards on asbestos work conditions.

rcrsrs

1

The ATIA/NA also has provided information to the press, medical rese

and government officials. It has participated in local, regional and inter-
national conferences on industrial health. It also maintains & clcse working

reiaticnship with other asbes<tos industry groups, including the Asbestos

Textile Insticute, Asbestos Cement Product

cn, National Insulations

)
3
141
wn
9]
(8]
14
W]

Manufacturers Association, Friction Materials Standards Institute, the British

i

Asbestos Information Committee and similar groups in france and the Benelux
countries.

(See Appendix A for membership list.)

MORE. ..
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APPENDIX A

ATA/NA MEMBERSHIP LIST

Amerivan Asbestos Textilz Corp.
Atlas Asbestos Company
Cassiar Asbestos Corp., Ltd.

Cement Askestes Products Company
Certain-teed Products Corp.
Congsleum Industries, Inc.

The Flintkote Company

GAT Corp.

Jim Walter Corn.

Johns-Manville Corp.

CAPCQ)

Yontile Tloors., Inc.

Nation;l Gyp=um éompany
Nicolet Industries, Inc.

North American Asbestos Corp.
H.

K. Porter Company,

Ravbestos-Manhattan, Inc.
Supradur Manufacturing Corp.

Unien Carbide Corp.,
Mining anc Merals Divisicn

Uvalde Rock Asphalt Company

Fogs-
0s 92-200000; 543 -

Thermeoid Div.



January, 147

PART 11

WHAT ASHESTOS IS: HOW AND WIHCRE IT 1S USED

"Asbestos" is derived from an ancient Greek word meaning "inextinguishable".
In reality, mineral asbestos is non-{lammable at extremely high temperature,
inhibits certain types of chemical reaction, and is extremely flexible and
durable. All these qualities combine to make it uniguely suitable for a
wide varietry of demanding uses, particularly those that protect human life
and property.

What Asbestcs Is

Asbestos is the generic name given to a group of hydrated silicate
minerals that can be separated into relatively soft, silky fibers. Certain

arades can be carded, spun and woven. OQthers can be pressed or laid to form

paper.

Chrysotile, crocidolite (or blue {iltwer | :ou amasits .- L Chree
asbestos varieties that are commerciall: Suaadavant oM. coch d¥ffors
from the others both physicallv and o ially (Se~ “opendax A for chemicel
breakdowns) .

Chrvsotile i< a flexible white magnesium silicate which can pe ativecred
by acids. It differs from other asbestos minerals in that it has a positive
rather than a negative electrical charge in water. Chrysotile now accounts
for 95 percent of all asbestos uced annually in the Uﬁited States. This
high percentage of use is due in part fo results of medical studies that
show amosite and crocidolite can produce more severe cases of asbestosis,
which is a non-malignant lung disease afflicting long-time workers in the
asbestos industry. anada and the Soviet Union are the leading producers of
chrysotile fiber, but small deposits are also found in the United States, Italy,

South Africa, Rhedesia anc China.
MORE ...
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Crocidolite, characterized by a deep blue color, is a f{errnus sodium
silicate that is acid resistant but less flexible than chrysotile. The
bulk of the world's supply comes from South Africa. C(rocidolite was a
strategic material during World War II, when it was used as the filtering
element in gas mask cannisters. It can be spun or woven into materisls and
fabrics used in acid-resistant packings and flame-resistant clothing, ertc.,
but today, it is mainly used for reinforcement of asbestos-cement pipe.
Amosite, which is mined commercially only in the Transvaal district
of South Africa, is a brcwn f[errous magnesium silicate that occurs in the
same type of iron-rich sedimentary rock aé4does crocidolite. It is brittle
and not as acid resistant as crocidolite. Amosite is used principally in

the manufacture of heat insulating materials.

Properties and Advantages.

It is estimated thatl: as many as 3,000 different products in daily use
throughout the world contain some asbestos. While in certain products the
percentage of ashestos may be small, the unigue properties of asbestos

usually are responsible for the functioning or the product in & damzndin

(G

application.

The heat-resistant properties and fibrous structure of asbestos make
it extremely desirable as a fireproofing and insulating material, where it
already has saved countless lives and prevented hillions of dollars of
property damage. Typically, asbestos is used wherever fire and excessive
heat are a threat to safety. -

< The wide range of applications for asbestos indicates the incredible
demands which any subgtitute material would have to satisfy. At this
time, , there is no one material which can outperform asbestos in this

wide range®of applications, especially where high temperatures are critical.

MORE ..
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Companies now are looking at fiber glass, plastics, ceramics,
and various types of sheet metal as possible replacements for ashesros
in low-temperature applications, in a few reinforcement applications
and as a filtering medium,

lfowever, in high-temperature applications, there generally is no

adequate substitute material available since increascd ccsts aﬂd weight
often make rheir replacement for asbestos unattractive.

The general feeling in industry continues that asbestos fiber
can be used safely and effectively,if efficient dust control methods
and organized programs of preventive plant maintenance are implemented
according to the standards set by OSHA, the EPA and the Department of Labor.

How Asbestos Is Used

A~bestus ibers can be classified into fwo types: spinning and
non-spinning. Spinning fibers comprise the longer grades of chrysotile
and crocidolite; non-spinning fibers include the shortér grades of
chrysotile and crocidolite, plus the long and short grades of amosite.
Use of a specific grade of fiber depends greatly upon application, and
to a lesser extent on price and availability.

Longer-grade chrysotile fibers can be carded, spun and woven to
make textile products such as reovings, varn, tape and cloth. Asbestos
fabrics are used to make fireproof clothing, brake linings, packings
and:gaskets, lagging cloth, and léps.that provide electrical and:thermal
insulation. Spinning-grade asbestos fibers also are_used in such non-
spinning applications as compressed sheet packings and gaskets. They

also are an ingredient of strong asbestos paper used in tape form to

wrap electrical wires and cable. .

MORE ...
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The shorter-grade (non-spinning) chrysotile libers make up the ureat
majority of chrysotile used in the U.S. These fibers vo into numerous
ashestos-cement products, including pipe, roofing shingleé, flat and
corrucated siding, millboard, cements and fillers, and insulation paper.
Short chrysotile fibers are being used increasingly in {riction materials,
due to the substitution of molded materials for all-woven tvpes used previous-
lv. The trend toward increased use of non-spinning grade asbestos fibers
is, in part, dictated by medical evidence which has shown a relationship
between long fibers and a greater incidence of asbestos-rclated diseases.
Approximately 85 percent of the asbestos fiber used in the United
States (roughly 6540.000 tons) is incorporated into Iinished products
where the fiber is entrapped, or locked in, and not free to serve as a
possible contaminant in the atmosphere. Asbestos can be locked into a
product with a‘binder, saturant, coating or bonding agent so that normal
handling, application and use will not generate asbestos dust. Asbestos-
cement products are examples of "locked-in" materials; whereas insulating

o R
TAVerirdaas anc

¢4}

pray-on fireproofing compounds are so-called "non-locked-in"

materials.

\"here Asbestos Is Used

The total annual world production of asbestos is approximately four
million tons. Canadian production accounts for about 30 percent of the
total; production in the United States accounts for about 2 percent.

Use of asbestos }iber in the United States increased after World War II.
By 19507 use of asbestos reached a plateau, and during the last 20 years
usage in the U.S. has;remained fairly constant. Asbestos consumed in the
United States in 1971 amounted tb‘néarly 750,000 tops (See Appendix B for

%

MORE ...
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breakdown), and valued at $85 to S90 million. OGross sales of {inished
products contuining asbestos amounted to nearly Sl billinn (Sce Apperdix
C for sales breakdown). These were products manufactured in over 500
different facilities, large and small, that cmploy approximately 50,000

peaple with a total payroll of 5500 million dollars.
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There are six common varieties of asbestos -- actinolite, ammsite,
anthophvllite, chrysotile, crocidolite and tremolite. Chrysotile. which
accounts féf’more than 95 percent of the asbestos usgﬁ in this country,
is a member of the Serpentine group of minerals that consist essentially
of 2 hydrous‘magnesium compound. The five other varieties -- none of which
has the commercial significance that chrysotile has -- are members of the
Amphibole group of minerals. They have like crystalline structures and
generally consist of three metal ions -- magnesium, iron and silicon.

These six major types of asbestos minerals are distinguished

chemicrally as follows:

Chrysotile 3Mg0 ZSiO2 2H20
Actinolite 2Ca0 4Mg0 FeO SSioé HZO
Amosite 1.5Mg0 5.5Fe0 SSiO2 H20
Anthiophydilice 7Mz0 BSiO2 H20
Crocidonlite Na20 F9203 3Fed SSiO2 H2O
Tremolite .2Ca0 5Mg0 BSiO2 HZO

*
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APPENDIX B

Following is a listing of product lines containing asbestos and the

tonnage shipped for cach in the United States in 1971:

Product [,ines

vinyl-Asbestos Floor Tile
Asbestos-Cement Pipe

Felt and Paper

Friction Materials
Asbestos-Cement Building Materials
Packing Materials

Toxtiles

Asbestos Insulation

Spray-on Asbestos Materials

— All Other Asbestos Products

Tonnace

© 145,000 tons
140,000
110,000
80,000
50,000
25,000
22,000
16,000
15,0300

147,000

TOTAL 723,000 twecrs
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APPENDIX C

Frollowine is a listing of product lines containing asbestos and a

hreoandown in sales in the United States for 1971:

Product Line Sales in Millions of NDollars

Vinyl-Asbestos Floor Tile $190.3
Asbestos-Cement Pipe 47,1
Drake Linings 135.3
Packings and Gaskets 109.5
Ashestos Paper 75.0
\-"osrne-Cement Building Materials 70.14
Uther Friction Materials » u3.8
Ashestos Insulations up.9
Textiles 38.2
Asbestos Felts 35.2
feheeros Teiriarced Plazstics 12.1
All Other Asbestos Products 10u4.8

TOTAL $992.6

.
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APPENDTX D

Following is a listing of some of the products in which asbestos

plavs a crucial part:

T~bvical Products which contain Asbestos N

Vinyl and asphalt floor tile

Brake lininus and clutch facings

Roof shingles

Snace veliicle heat shields

Gaskets for spark plugs

Fireproof clothing

Roiler jackets

Awn:ngs, mail bags and theatre curtains
Asphalt paving

Pressure pipe, sewer pipe

vaentilators, air and fume ducts

3
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zl and acoustizzl i
Molded plezstics

Paints and varnishes

Motion picture screens

Oven linings, conveyor belts

Filters for dust and processed liguids
Roofing, siding'énd flooring .
Protective cocatings

Motor casings ;

Steam hose, fire-retardant Bose

Nick;: rope and twine

Conduits for electrical wiring, utec. A
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PROTECTING THE ASBESTOS WORKER

The ashbestos industry has invested millions of dollars in equipment
and technigues to prevent the inhalation of asbestos dust by workers in
the mining and milling of ashestcs and in the manufacture of asbestcs- con-
taining products. Many more millions are earmarked for continued improvement
today.

It is clear that dust control measures decades ago were not sufficient
to prevent the occupational diseases that are now being reported among asbestos
workers with 30 and 40 years work experience. Today, with more knowledge, more
convern and greater techﬁological know~how, there is reason to believe that
the present asbestos worker will be safeguarded from the dangers his predeces-
sors faced.

Establishing Safe Dust Levels

When assbestos is mined, milled or processed in manufacturing plants,its
minute dry fibers become airborne like dust particles. Long expcsure to neavy
concentraticns of asbestos dust has been linked directly to an increased incidence
of such diseases as pulmonary fibrosis (asbestosis), bronchogenic carcinoma
(lung cancer) and mesothelioma among long time workers in the asbestos industry.

The first epidemiological study of the effects of asbestos dust on workers
was reported in lQBO.fl) From that time on, it was generally recognized in
industry that asbestosis serious eﬁough'to interfere with‘fespiratory or
cardiovascular functions could be prevented by reducing dust levels, to certain.

specified threshold limit values (TLV).

MGRE. ..
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The American Conference of Governmental Industrial lygienists (ACGIH)
set the industry’'s first standard in 1938 by establishing a tioreshold limit
value of five million particles per cubic foot. Independent research supporrted
by the Johns-Manville Corporation concluded at about_the same time that a TLV

one million fibers, 10 microns or longer, per cubic foot would be an

rt)

o)
adeguate level for safe occupational exposure.

In 1968 the ACGTH ectablished a new standard with a TLV of 12 asbestos

fivers, five mlerons or longer, per cubic centlneter, and this was later modl—

- e - —— -

fied in 1970 by reducing the time-weighted averawe to five fibers peﬂ cublc

centimeter with a maximum of 10 fibers per cubic centimeter at any one time.

This standa d was adopted as a temporary measure 1in 19’2 by the Occupational

7]}

S Ty and Health Admlnlst atlon (OSHA) of the U S. Deoartment of Ldbor and i

the present accepted level, However, on July 1, 1976 a new standard will go

~

into efFect that w1ll reduee the TLV to only two asbestos flbers five microns

or lonzer, per cublc centlmeter on a tlme weighted average.

Wwhatever level is decided upon, it should be noted that there is no
scientific evidence aveailable which supports or establishes a specific safe
threshold limit value for levels of asbestos dust either in the workplace or
in the environment. Hygiene standards such as two or five fibers per cubic
centimeter are only a general consensus as to what a safe level is in an

oncupational setting.

Protecting the Worker

While there are many differences of opinion within the medical profession
concerning the problem of asbestos and health, it is universally accepted that
levels of asbes*os dust in the woekplace must be kept to a minimum. At the
sresent time dust control is the only known method of preventing asbestos-
related disease.

MORE. ..
FOS-0R-2CRREZISTs
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Industry has attacked the problem in a number of ways. Typical methods
implemented to control dust levels include sophisticated dust collection
svstems (which combine high-power exhaust fans, duct networks and hich-effi-
ciency filters); a system of waste disposal; protective clothing; portable
dust réépivators; equipment and plant cleaning devices: and Znnrouvative wetting
and dampening methods which minimize dust generated during production.

Recenégdevelopments in dust control include a wide wvariety of exhaust
Loods designed to fit various types of processing equipment and a sealed
plastic hag in order to mix asbestos and cement without creating dust.

The asbestos industry currently is working on the development of a

completely automatic fiber bag opening station that will permit workers ta
open the bags, remove the fiber, dispose of the bags and enter f{iber into

the manufacturing process without creating dust. In general, greater use of
automation is being sought throughout the asbestos industry td recduce dust
levels and minimize exposure to employees.

Basically, the requirements of an effective dust control program are
cwofcid- (1) Desizn fabricaticn processes and production eguipment so as to
minirize dust generation as much as possible; and {2) Implement highly organized
programs of industrial maintenance (hygiene surveys) to insure that safe
levels are maintained. Continual monitoring of dust concentrations should
reveal dust levels which exceed the EEEEEEEBfLEEﬂEE—Xélpg—lTEYLi"

It is obvious that preventive maintenance must go hand in hand with

innovative dust control measures iT the standards recently announced by OSHA

are to be achieved.

OSHA Regulations.
On June 7, 1972, the Occupational Safety and Health Administration estab-
‘iished by=the Williams-Steiger Occuputicnal Safety and Health Act of 1970 issued

standards regulating asbestos dust erposures. These occupational standards deal

FOS-20-0RRBBV1S77 RFE
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with (1) permissible concentrations of asbestos fibers, (2) methods of
corpliance, (3) warning signs, or labeling of potentially dangerous products,
(4) monitoring of dust levels, (5) medical examinations f{or employees, and
(6) recordheeping by employers. These standards have one basic purpose --
to pfotéct employees from exposure to potentially ha;ardous.aﬁgunts of ashestos
dust in their workplace.

The major obligations placed on employers, and industry in general, by
the new standards can be summed up as follows:
A. The employer shall maintain a healthy workplace, ma;ing sure that no
emplovee is exposed to concentrations of airborne asbestos fiber in excess
of established limits.
#. Where the exposure limits are exceeded, the employee shall be notified
in writing of the situation by his employer and shall be informed of
corrective measures being undertaken to reduce his exposure to a safe
level.
C. Wnile-corrective measures are being instituted, the employee shall be
protected bv other means, such as the wearing of an approved respiraccy
provided by his emplover, or by shift rotation.
D. Engineering controls and the-implementation of safe work practices are
the approved methods of correction.
E. The use of respirators or shift rotation to achieve control is not
permitted except -(1) during the time required to install engineering controls
or implement safe work practiaes, or (2) in situations where such controls o
'practicesarexuyttechnicallyféésible, or (3) in emergencies.
F. No employee shall be assigned to a task requiring the use of a
raspirater if his most recent Qearly medical examination indicates that
he woufa be unable to function prcperly while wearing one, or if the

wearing of a respirator would end.nger the employee's health or safety,
FOS~-00-2200231578
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or that of another workman on the job.

. Special protective clothing, change rooms, and separate clothes lockers
shall be provided faor employees in certain situations.

H. The personal and environmental monitoring of a workplace shall be
conducted by the employer to assure that the standards are being met.
Employees shall have access to the results of the monitoring of their jobs.
1. Warning signs shall be posted in areas where dust levels are in excess
of the standard.

5. Caution labels shall be placed on any finished asbestecs-centaining

products that are likely to release free asbestos fiber in excess of the

standard during handling,_;pplication, or fabrication.

K. The empléyervéﬁaii ﬁfs;ide.yearly medical examinations for emplovees
expused to concentrations of asbestos dust. Pre-employment and termination
medical exams also . are required. .

L. Upon request, an employee's medical records will be made available to

nis family physician.

Other reguirements inclucded in tne stancard require that: where respirators
are pzrmitted, they must be selected Ircm among types agproved by the U.S.
Bureau of Mines or the National Institute for Occupational Safety and Health
{(NIOSH) ; no asbestos cement, mortar, coating, grout, plaster or similar
material containing asbestos can be removed from shipping bags abftheir con-
taiﬁers without being either wetted, enclosed or ventilated; insofar as prac-

ticable, asbestos must be handled, mixed, applied, removed, cut, saored, or

otherwise worked in a wet state to reduce fiber emissions unless this would

MORE. ..
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diminish the usefulness of the producy, “~ols thar s, produce o
release ashestos fibers in excess of the limits mus. ~rovided wizii Loy

exhaust ventilation systems; external work surfaces must be kept mee of
excessive accwmlations of asbestes fiber; and waste must he collected in

cealed. irpermeable bags or other such containers.

The Ashestos Industry’'s Commitment

The asbestos industry is committed to the protecticn of its employee:

at all levels of emplovment from health hazards related to asbestos cust.

This has been a growing commitment. As has been the case with Lealti

hazards in many other industries, it has bean perhaps longer in coming th-

rhese eguipped with the hindsight of present knowledge would allow.

Laca
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This ce~ailTment is evidenced

o

{1) Past and Presest Researen. The industry has spent millions of & -
1

te Improve mining, milling anc sanufacturing metheds during the past™:

vears. Accompanying these advances has been increasingly safer work ing

conditions in mines, factories and at on-job locations. This reseamxch

continues unabated, with the asbestos industry working openly and 2mrhe-

siastically with Federal, labor and independent medical researchers.

N

(2) Cvoperation in Setting Work-Safetv Standards. The asbestos inGustry

has participated without reserve on government committees and panels,
through puplic hearings, to review and improve work and public emission
standards on asbestos.

(3) Implementation of Controls. In the past decade, the industry spent

some 5100 million to implement work-safety controls in its mines and
plarzs. At least annther $100 million will be spent during the next

=
MORE. .,
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three or four years to upgrade facilities and meet the standards set by
OSIA with industry consultation. Through its organizations -- principally
the ASBESTOS INFORMATION ASSOCTATION/NORTH AMERICA -- the industry shares
information on new control technology with its .own members, 1ts customers,

ard small producers and users not associated with its industry groups.

The asbestos industry also is continually striving for better communication
between all concerned parties -- workers and their unions, governmental agencies,
basic producers and end users. The ultimate goals are the reduction of dust
levels, the physical protection of all workers from asbestos-caused diseases,
and the protection of the general public from undue exposures to levels of
asbestos dust that are potentially hazardous to health, and significantly in

excess of those found generally in nature.

FOS-02-200200 154,
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FOOTNOTES
1. E. R. A. Merewether, "The QOccurrence of Pulmonary Fibrosis and other

Pulmonary Affections in Asbestos Workers,” Journal of [ndustrial
Hiveiene, 1930 -
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ASBESTOS AND THE GENERAL TUBLIC

FALLACIES & REALITIES

Much has been printed and said about asbestos and health, much of it
inaccurate, misleading or completely false. B

Some of the more prevalent of these fallacies:are discussed in the

following béges.

FOS-02-00209221583
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TALLACY

Asbestos is a major air pollutant which endangers public safety.

REALITY

Asbestos exists naturally in rock formations throughout the world
and is constantly being eroded by wind and waves into the atmcsphere.
It thus is found in all places and -- as analysis of the polar caps
t2s revealed -- in all periods of time.

There is no indication that levels of asbestos in air have been
increased by use of asbestos for manufactured products. The only
exceptions have been found in environments close to manufacturing and
mining facilities, and in applications where simple ccntrols are not
implemented -- such as unrestricted spraying in construction. These
emissions are currently under control, in accordance with federal and
international standards that are designed to help keep asbestos in

ambient air everywhere at levels that are not injurious to health.

FOS-00-2000001584




Asbestos Information File
January, 1973
Page 3 -- Part 1V

FALLACY

The atmosphere is being contaminated by asbestos sprays that are

used to fireproof the superstructure of buildings under construction.

Use of asbestos-containing, spray-on fireproofing compounds in
high-rise buildiag constructien has been banred in a number of major
cities -- because it is considered to be an occupational hazard.

The asbestos industry agrees that the use of spray compounds
should bhe prohibited, unless the asbestos fibers are solidly locked
into the sprayv.. Whe;e spraying is still practiced, asphalt and
asboestos spray onmpounds are now used. These compounds contain no
more than five percent asbestos fiber, which is locked in so as
to eliminate any danger to the public and to those appl&ing it.

As further péotection, wind breaks and drop cloths are used at

ob lecatisns, preventing contamination of the immediately surrounding

FOS-00-22002015a8S



"Asbestos Information Tile
January, 1973
P'age 4 -- Part IV

FALLACY

Talcum powders, including baby powders, are contaminated by asbestos

fibers which, in some cases, constitute as much as 25 percent of the product.

REALITY -

Recent newspaper stories based on medical and government research have
deeried the presence of ashestos in talcum powder. As written, they could
be construed as pointing up willful debascment of talcum powders by their
marketers.

Asbestos does exist in all talcum powder, since it is naturally
interwoven in talc stone. A 1972 study by the Office of Product Technology
of the Food and Drug Administration showed that, of 40 talcum powder samples
rested, 39 contained one percent ashbestcs or less, while the 43th had to
he retested for traces.() This is far below the 15 to 25 percent figures
used in newsbaper reports.

Whatever the implications of these findings, the asbestos industry
does not sell asbestos to talcum powder producers for inclusion in their

product.

FOS-C0-000Q03B1586
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Clothing made of asbestos fiber generates larue amounts of asbestos

dust, a known cause of lung cancer.
REALITY

Recently, a clothing manufacturer imported cloth that containcd
8 percent asbestos fiber and was used to make 200,000 women's overcoats.
An emetioral outcery resulted, but Food & Drug Administration tests showed
thhere would be an insufficient amount of asbestos dust generated from the
coats to pose a health hazard to the general public.

Such incidents are not typical of the type and nature df asbestos-
containing garments manufactured and used in the United States. Ashestos
fii:vr is not presently being used in any clothing intended for general use.

Exceptions are fire-protective garments containing cloth made of |
asbestos fibers which are "locked in” by chemical agents. They include
barbecue mifts and aprons, and protective clothing used by firefighters,
ste2elworkers and others in hazardous occupaticns. There has been a sharp
increase recently in the demand for such fire-safe clothing in industrial

applications due to more stringent safety regulations.

FO5-00-8R008CB1587



Asbestos Information File
January, 1973
Page 6 -- Part IV

FALLACY

Brake linings used on trucks, buses and automobiles produce harmful

cmissions of ashestos dust which endanger public health.

REALITY

Brare linings usaod in tronsnortation vehicles contain up to 55 percent

asbestos flber but thlS czber 1s locked 1nto the llnlnu: with various

re51ns and pclymers. t1lpon application brakes generate enormous heat,

which changes the chemical nature of the dust emltted by the llnlng

Stud’es conducted 1n the Unlted States and Great_ Brltaln bayelshown‘phqg

these decomposition products are essentially harmless, containing only

(2)

t*ages (one to three Dercent) of ashestos ;1be" Mzintenance personnel

working on brakes in garages should protect themselves from the concentrations
of dust to which they are exposed. However, the public-is not endangered by
exposure to the low level of asbestos fiber released through brake application

on public thoroughfares.

FDS—G@-@@@Q@QISBB
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FALLACY

Mary liquors, beers, wines, soft drinks and other liquids offcred for
salc to the public are contaminated by asbestos fibers introduced by the

{iltering process during production.
REALITY

Asbestogécellulose filter pads have been used in the filtration of
liquids since .the beginning of this century. The filtration process does
not contribute any more asbestps fiber to the human body than does the
local water supply.

A comprehensive study carried out by the Canadian Department of Health
and Welfare in 1971 did raveal a finite number of asbestos fibers in various
Lbeers, wines and soft drinks.(B) However, analysis of different scurces
of tap water in Canada revealed a similar asbestos fiber count, and an
analvsis of melted snow from Ottawa showed a fiber count eight times as

hich as for the different kinds cof beer tested. (%)

(W]

<
I

radical

Yy

interrnational meeting of 1

"t

Also, findings from a 187

a3

researchers, scientists and dectors reported "ne evidence of an increased
risx of cancer resulting from asbestos fibers present in water beverages,
food or in the fluids used for the administration of drugs.” (3)

Despite this evidence, the asbe;tos filter industry is currently
developing a low-cost after-filter system which can be added to exiéting

asbestos filter systems tec-catch any fibers rcleased by the asbestos material.

This will make asbestos virtually non-existent in the final product.
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TOOTNOTES

Grace Lichvenstein, "Count Warning Is Labelled Falsc." New York Times,
June 17, 1972,

! R. Lvnch, "Brake Lining Decomposition Products,” Journal of the Air

w

Follution Contral Associatinn, 10968. -

H. M. Cunninucham & R. Pontrefaact, Naturse, July 30, 1971.

R. S. Scott, "DOccupational Safety & Health Administration & The
Filtration of Ligquids," Filtration Engineering, Aug. 1972.

Report of the Advisory Committee on Asbestos Cancers to the Director
of the International Agency for Research on Cancer; Lyon, Irance;
October 5-6, 1972.
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THE.ASBESTOS INFORMATION ASSOCIATION/NORTH AMERICA

In recent years, new findings relating prolonged inhalation of asbestos
fibers to various occupational health hazards have created understandable
public and vovernmental concern. This concern, nurtured by .lack of informatizon
ori the .rue nature and extent of these hazards has ar times created an emotional
and irrational attitude toward asbestos in all‘its forms and applicstions.

Members of most major producer and user companies, which have for some

rt

ime implemented worker-protection procedures, individually attempted to
provide facts to the press, government and the public about the nature and
extent of asbestos health problems and efforts to correct them. However, tha
inmdustry lacked a single; constantly available source able to provide autlhor-
itative information on asbestos in the United States and Canada.

This situation was changed with formation of the ASBESTOS INFORMATION
ASSOCIATION/NCRTH AMERICA. Patterned after the British Asbestos Information
Commitree, the AIA/NA organized in December 1970, Its objecrtive are:

1. To provide industry-wide informaticn on astestos and health

and on industry eflforts to eliminate existing hazards;

(g%

To cooperate with governamental agencies in setting industry-wide

standards for worker protection;

To exchange information on methods and techniques of asbestos

(93]
.

dust control;

. To correct misleading angd uninformed reportage on asbestos-health
problems:

5. To publicize the unique benefits and importance of asbestos in
protacting human life and property.

L]
MORE...
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The AIA/NA is governed by a Board of Directors corprising representatives
of all member companies. Day-to-day activities are conducted by an Adwminis~
trative Sub-Committee, which consults with AIA officers, leual counsel and
medical consultants whenever necessary. The chief statl officer is the
Executive Secretary, Matthew M. Swetcnic, who functions {from AIA/NA headguarters.
22 East 0th Street, New York, New York 10016. -

A-ong its earliest steps was to nominate, on request by the Environmental
Protection Agency, three environmental control experts from the asbestos
industry to serve on a committee reviewing proposed Federal emission standards
on asbestos. This consultation was followed by participation in public hearings
held by the Occupational Safety and Health Administration (0OSHA) of the U. S,
Department of Labor in Washington, D. C., in March 12972. These hearings led
to the promulgation of présent Tederal standards on asbestos work conditions.

The AIA/NA also has provided information to the press, medical researchers
and government officials. It has participated in leocal, regional and inter-
national conferences on industrial health. It also maintains a close working

to

)
n

relationship with otrher asbesvtos industry groups, including the Ashe
Textile Insticute, Asbestos Cement Products Asscciartieon, National Insulations
Manufacrturers Association, Friction Materisls Standards Institute, the British
Asbestos Information Committee and similar groups in France and the Benelux

countries.

(See Appendix A for membership list.)

MORE... -
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ATA/NA MEMBERSHIP LIST

IS0

Awericgn Asbestos Textilz Crorp.
Atlas Asbestos Company

Cassiar Asbestos Corp., Ltd.
Cenientc Asktestcs Products Company
Certain-teed Produccts Corp.
Congeleum Industries, Inc.

The Flintkote Company

GAT Corp.

Jim Walter Corp.

Johns-Manville Corp.

CAPCQ)

Yentile Tloors., Ine.

National Gypsum Company

Nicolet Industries, Inc.

Vorth American Asbestos Corp.

t

.

K.

Porter Company, Tlermc:id

Ravbestos-Manhattan, Inc.

Supradur Manufacturing Corp.

Union Carbide Corp.,
Mining andé Metals Division

Uvalde Rock Asphalt Company

Fos-
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WIAT ASBESTOS IS: HOW AND WICRE IT 1S5 USED

"Asbestos" is derived from an ancient Greek word meaning "inextinguishable.

In reality, mineral asbestos is non-{lammable at extremely high temperature,

inhibits certain types of chemical reaction, and is extremely flexible and

durable. All these gqualities combine to make it uniguely suitable for a

wide variety of demanding uses, particularly those that protect human life

and property.

What Ashestos Is

Asbestos is the generic name given to a group of hydrated silicate

minerals that can be separated into relatively sofr, silky fibers. Certain

arades can be carded, spun and woven. Others can be pressed or laid to form

paper.

Chrysotile, crocidolite (or blue {ib«: | :d wnnsite .o e Chreo
asbestos varieties that are commerciall: asialavant tott. wach d<ffops
from the others both physicallv awd  oo-iially (See “Ggpendix A for chemical
breakdowns .

Chrvsotile is a flexible white magnesium silicate which can wve attacked

by acids. 1t differs from other asbestos minerals in that it has & positive

rather than a negative electrical charge in water. Chrysotile now accounts

for 95 percent of all asbestos used annually in the United States. This

high percentage of use is due in part to results of medical studiééifhat

show amosite and crocjidolite can produce more severe cases of asbestosis,

which is a non-malignant lung disease afflicting long-time workers in the

asbestos industrv. Canada and the Soviet Union are the leading producers of

chrysotile fiber, but small deposits are also found in the United States, Italy,

South Arrica, Rhndesia and China.

MORE ...
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Crocidolite, characterized by a deep blue color, is a {errnus sodium
silicate that is acid resistant but less {lexible than chrysotile. The
bulk of the world's supply comes from South Africa. Crocidolite was a
strategic material during World War II, when it was used as the filtering
element in gas mask cannisters. It can be spun or woven into .materials and
Tabrics used in acid-resistant packings and flame-resistant clothing, etc.,
but todé&, it is mainly used for reinforcement of asbestos-cement pipe.

Amosite, which is mined commercially only in the Transvaal district
of South Africa, is a brcwn ferrous magnesium silicate that occurs in the
same type of iron-rich sedimentary rock as does crocidolite. It is brittle
and not as acid resistant as crocidolite. Amosite is used principally in

the manufacture of heat insulating materials.

Properties and Advantages.

It is estimated that as many as 3,000 different products in daily use
throughout the world contain some asbestos. While in certain products the
percentage of asbestos may be small, the unigue prcperties of ashestos
usually are responsible for the functicning ol the product in a demanding
application.

The heat-resistant properties and fibrous structure of asbestos make
it extremely desirable as a fireproofing and insulating material, where it
already has saved countless lives and prevented billions of dollars of
property damage. Typically, asbestos is used wherever fire and excessive
heat are a threat to safety. -

The wide range of applications for asﬁestos indicates the incredible
demands which any subétitute material would have to satisfy. At this
time, , there it no one ms*erizl which can outperform asbestos irn this

wide range of anplications, especizll}: where high temperatures are critical.

MORE
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Companies now are looking at [iber glass, plastics, ceramices,
and various types of sheet metal as possible replacements for ashestos
in low-temperature applications, in a few reinforcement applications
and as a filtering medium,

Jlowever, in high-temperature applications, there generally is no
adeguate substitute material available since increascd costg 5;d weight
often make their rehlacemcnt for asbestos unattractive.

The genceral feeling in industry continues that asbestos fiber
can be used safely and effectively,if efficient dust control methods
and organized programs of preventive plant maintenance are implemented
according to the standards set by OSHA, the EPA and the Department of Labor.

Jlow Asbestes Is Used

nsbestous 'ibers can be classified into fwo tvpes: spinning and
non-spinning. Spinning fibers comprise the longer grades of chrysotile
and crocidolite; non-spinning fibers include the shortér grades of
chrvsotile and crocidolite, plus the long and short grades of amosite.
Use of a specilic grade of fibher depends greatly upon application, and
to a lesser extent on price and availability.

Longer-grade chrysotile fibers can be carded, spun and woven to
make textile products such as rovings, yarn, tape and cloth. Asbestos
fabrics are used to make fireproof clothing, brake linings, packings
and uaskets, lagging cloth, and léps.that provide electrical and thermal
insulation. Spinning-grade asbestos fibers also are used in such non-
spinning applications as compressed sheet packings and gaskets. They

also are an ingredient of strong asbestos paper used in tape form to

wrap electrical wires and cable.

MORE ...

FOS-00-0000002478



Asbestos Informatian ['ilce
canuary, 1973
Pnge U -- Park 713

The shorter-grade (non-spinning) chrysotile libers make up the great
majority of chrysotile used in the 1.S. These [ibers <o into numerous
asbestos-cement products, including pipe, roofing sisneles, Dat and
corrugated siding, millboard, cements and {illers, and insulation paper.
Short chrvsctile fibers are being used increasingly in friction materials,
due tc the substitution of molded materials for all-woven types usecd previous-
v, Tﬁéjgrend roward increased use of non-spinning grade asbestos fibers
is, in part, dictated by medical evidence which has shown a relationship
between long fibers and a greater incidence of asbestos-related diseases.

Approximately 85 percent of the asbestos fiber used in the United
States (roughly 640.000 tons) is incorporated into finished products -
where the Tiber is entrapped, or locked in, and not iree to serve as a
possible contaminant in the atmosphere. Asbestos can be locked into a
product with a binder, saturant, coating or bonding agent so that normal
handling, application and use will not generate asbestos dust. Asbestos-
cement producte are examples of "locked-in" materials; whereas insulating
materials and spray-on fireproofing compounds are sc-called "nonp-loched-In”
materials.

Where Asbestos Is Used

The total annual world production of asbestos is approximately four
million tons. Canadian production accounts for about 30 percent of the
total; production in the United States accounts for about 3 percent.

Use of asbestos }iber in the United States increased after World War I1.
By 1950, uvse of asbestos reached a plateau, and during the last 20 years

usage in the U.S. has remained fairly constant. Asbestos consumed in the

ited Stztes in 1971 amounted to nearly 750,000 tons (See Appendix B for

MORE ...
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breakdown), and valued at $BS to $90 million. Grass sales of finished
products containing asbestos amounted to nearly Sl Lillinn (Sece Apperdix
C for sales breakdown). These were products manufactured in over 50f

different facilities, large and small, that employ approximately 50,000

peaple with a total payroll of $500 million dollars.
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There are six common varieties of asbestos -- actinnlite, asnsite,
anthophvllite, chrysotile, crocidolite and tremnlite. Chrysotile, which
accounts' for more than 95 percent of the asbestos usgﬁ in this country,
i5 2 menber-of the Serpontine group of minerals that consist essentially
of a hyé;bus magnesium compound. The five other varieties -- none of which
has the commercial significance that chrysotile has -- are members of the
Amphibole group of minerals. They have like crystalline structures and
generally consist of three metal ions -- magnesium, iron and silicon.

These six major types of ashestos minerals are distinguished

rhemirally as follows:

Chrysotile 3Mg0 ZSiO2 2H20

Actinolite 2Ca0 4Mg0 reO 88i0; H2O
hcoite 1.5Mg0 5.5FeQ 88i02 HZO
.Anthophyvllite 7M20 85i02 HZO

Crocidolite Na,0 Fe203 3re0 88502 uzo ,
Tremolite .2CaO 5Mg0 SSiO2 HZO
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Tollowing is a listing of product lines containing asbestos and the

tonnaue shipped for ecach in the United States in 1971:

PProduct Lincs

Vinyl-Asbestos T'loor Tile
hsbestos-Cement Pipe

Felt ard Faper

Friction Materials

Asbestos-Cement Building Materials
Packing Materials

Toxtiles

Asbestos Insulation

Sprav-on Asbestos Materials

~ .. All Other Asbestos Products

Tnnnage

1u5,000 tons
140,000
110,000
80,000
50,000
25,000
22,000,
16,000
15,000
147,000

TOTAL 750,000 tons
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APPENDIX €

Frollowing is a listing of product lines containing asbestos and a

bhreakhdown in sales in the United States for 1971:

Product Line Sales in Millions of Dollars

VQAQl—Asbestos Floor Tile $1490.3
Asbestos-Cement Pipe 167.1
Brake lLinings 135.3
Fzckings and Gaskets 09.5
Ashestos Paper 75.0
vl tns-(Cement Building Materials 70.4
uther Friction Materials 43.8
Ashestns Insulations up.s
Textiles 38.2
Asbestos Telts 35.2
Asbestos Reinforced Plastics 12.1
-All Other Ashestos Products 104.8

TOTAL $992.6

Fos—
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AUPENDIX D

'ollowinu is a listing of some of the products in which asbestos

plays a crucial part:

-Tvpical Products which contain Asbestos

Vinyl and asphalt floor tile

Brake lininzs and clutch facings

Roof shingles

Space vehicle heat shields

Gaskets for spark plugs

Tireproof clothing

Boiler jackets

Awnings, mail bags and theatre curtains
hsphalt paving

Preésure pipe, sewer pipe

Vent:ilators, 2ir and fume ducts
Thermal, electricel and acousticeal ineula+ians
Moldec plestics

Paints and varnishes

Motion picture screens

Oven linings, conveyor belts

I'ilters fcr dust and processed liguids
Roofing, siding‘and flooring .
Protective coatings

Motor casings

Steam hose, fire-retardant hose

Wicks, rope and twine

Conduits for electrical wiring, «tec.
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PROTECTING THE ASBESTOS WORKER

The asbestos industry has invested millions of dollars in egquipment
and teéhniques to prevent the inhalation of asbestos dust by workers in
the mining and milling of asbestos and in the manufacture of asbestos- con-
taining products. Many more millions are earmarked for continued improvement
today.

It is clear that dust contrel measures decades ago were not sufficient
to prevent the occupational diseases that are now being reported among asbestos
workers with 30 and 40 years work experience. Today, with more knowledge, more
roncern and greéter rechﬁological know-how, there is reason to believe that
the present asbestos worker will be safeguarded from the dangers his predeces-
sors faced.

Establishing Safe Dust Levels

o

When asbestos is mined, milled or processed in manufacturing plants.i=

ibers become airborne like dust particles. Long exposure to heavy

L2}

minute dry

concentrations of asbestos dust has been linked directly to an increased incjdence

of such diseases as pulmonary fibrosis (asbestosis), bronchogenic carcinome

(lung cancer) and mesothelioma among long time workers in the asbestos industry.
The first epidemiological study of the effects of asbestos dust on workers

was reported in 1930.fl) From that time on, it was generally recognized in

industry that asbestosis serious eﬁough'to interfere with respiratory or

cardiovascular functions could be prevented by reducing dust levels, to certain

specified threshold limit values (TLV).

MORE. ..
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Thc-Amerjcan Conference of Governmental Industrial liygienists (ACGIH)
set the industry's first standard in 1938 by establishing a threshold limit
value of five million particles per cubic foot. Independent research supported
by the.Johns-Manville Corporation concluded at about the same timc that a TLV
of onermillion fibers, 10 microns or longer, per cubic foot would be an
adequate level for safe occupational exposure.

In 1968 the ACGIH established a new standard with a TLV of 12 asbestos

fibers, five microns or longer, per cubic centimeter, and this was later modi-

fied in 1970 by reducing the time-weighted average to_five fibers per cu?ip
centimeter with a maximum of 10 fibers per cubic centimeter at any one time.

This standard was adopted as a temporary measure in 1972 by the Occupationzl
Safety and Health Administration (0SHA) of the U.S. Department of Labor, and is
the present accepted level, However, on July 1, 1976 a new standard will go
into effect that will reduce the TLV to only two asbestos fibers, five microns
or longer, per cubic centimeter on a time-weighted average.

Whatever level is decided upon, it should be noted that there is no
scientific evidence aveilable which supports or establishes a specific safe
threshold limit value for levels of asbestos dust either in the workplace or
in the environment. Hygiene standards such as two or five fibers per cubic

centimeter are only a general consensus &s to what a safe level is in an

occupational setting.

Protecting the Worker

 While there are many differences of opinion within the medical profession
concerning the problem of asbestos and health, it is uriversally accepted that
levels of ashestos dust in the wofkplace must be kept to a minimum. At the
?re;ent time dust control is the only known method of preventing asbestos-

related disease.
FOS-20-C02BRBZE30 MORE...
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Industry has attacked the problem in a number of ways. Typical methods
implemenfed to control dust levels include sophisticated dJdust collection
systems (which combine high-power exhaust fans, duct networks and high-effi-
ciency filters); a system of waste dispbsal; protective clothing; portable
dusf feépirators; equipment and plant cleaning devices; ond innovative wetting
and darpening methods which minimize dust generated during production.

Récént developments in dust control include a wide variety of exhaust
hoods designed to fit various types of processing equipment and a sealed
plastic bag in order to mix asbestos and cement without creating dust.

The asbestos industry currently is working on the development of a
completely automatic fiber bag opening station that will permit wofkérs to
open the bags, remove the fiber, dispose of the bags and enter fiber into
the manufacturing process without creating dust. In general, greater use cf
gutomation is being sought throughout the asbestos industry to reduce dust
levels and minimize exposure to employees.

Easically, the requirements of an effective dust control pregram are
twofold: (1) Design fabrication processes and production eguipment so as to
minimize dust generation as much as possible; and (2) Implement highly organized
programs of industrial maintenance (hygiene surveys) to insure that safe
levels are maintained. Continual monitoring of dust concentratiéns should

reveal dust levels which exceed the threshold limit value (TLV).

o e A e

It is obvious that preventive maintenance must go hand in hand with
innovative dust control measures iY the standards recently announced by OSHA

are to be achieved.

OS!A Rerulations.

Cr June 7, 1672, the Qccupational Ssfety and Health Administration estab-
lished by the Williams-Steiger Occupitional Safety and Health Act of 1970 issued
standards regulating asbestos dust e.posures. These occupational standards deal

FDS—@@—@@@@BZBBS? MORE...
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with (1) permissible concentrations of asbestos f{ibers, (2) methods of
compliaﬁcc, (3) warning signs, or labeling of potentially dangerous products,
(4) monitoring of dust levels, (5) medical examinations [or employees, and
{£) recordkeeping by employers. These standards have one basic purpose --
to protéct erployees from exposure to potentially hazardous amounts of asbestos
dust in their workplace.
The major obligations placed on employers, and industry in general, by
the new standards can be sumned up as follows:
A. The employer shall maintain a healthy workplace, maéing sure that no
employee is exposed to concentrations of airborne asbestos fiber in excess
of established limits.
B. Wnere the exposuré limits are exceeded, the enployee shall be notified

in writing of the situation by his employer and shall be informed of

rorrective measures being undertaken to reduce his exposure to a safe

level.

C. Wnile.ceorrextive measures are Leing institutred, the employee shall be

protected by other means, such es the wearing of an approved respirator

provided by his employer, or by shift rotation.

D. Engineering controls and the-implementation of safe work practices are

the approved methods of correction.

E. The use of respirators or shift rotation to achieve control is not

vpermitted except -(1) during the time reguired to install engineering controls
or implement safe work practiges, or (2) in situations where such controls or

'practices are not technically feasible, or (3) in emergencies.

F. No empluyee shall be assigned to a task reguiring the use of a

caspirator if his most recent Qearly medical examination indicates that

he would be unable to function pr..perly while wearing one, or if the

wearing of a respirator would end.nger the employee's health or safety,
FOS-RB-000RBBIE3E e
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or that of another workman on the job.

G. Spccial protective clothing, change rooms, and separste clothes lockers
shall be provided for employees in certain situations.

H. The personal and environmental monitoring of a workplace shall be
- conducted by the employer to assure that the standards are being met.
cmployees shall have access to the results of the monitoring of their jobs.
1. Wafning signs shall be posted in areas where dust levels are in excess

of the standard.

J. Caution lzbels shall be placed on any finished asbestos-containing

products that are likely to release free asbestos fiber in excess of the

standard during handling, application, or fabrication.

X. The emplcyer-éﬁaii pr;;iée.yeafly medical examinations for employees
expoused to concentrations of asbestos dust. Pre-emplovment and termination
medical exams also.are reguired.

L. Upon reguest, an employee's medical records will be made available 1o

his family physician.

Other requirements included in the standard reguire that: where respirators
are permitted, they must be selected from among types approved by the U.S.
Bureau of Mines or the National Insfitute for Occupational Safety and liealth
(NIOSH) ; no asbestos cement, mortar, coating, grout, plaster or-similar
maferial containing asbestos can be removed from shipping bags.or their con-
tainers without being either wetted, enclosed or ventilated; insofar as prac-

ticable, asbestos must be handled, mixed, applied, removed, cut, scored, ur

otherwise worked in a wet state to reduce fiber emissions unless this would

ORE. ..
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diminish the usefulness of the product; hand tools that may produce or
release asbestos fibers in excess of the limits must be provided with local
oxhaust vencilation systems; external wdrk surlaces must be kept {ree of
exéeésfvé accumulations of asbestos fiber; and waste-must be collected in

sezled, impermeable bags or other such containers.

The Ashestos Industrv's Commitment

The asbestos industry is committed to the protection of its employees
at all levels of emplnyment from health hazards related to asbestos dust.

This has been a growing commitment. As has been tﬁe case with health
hazards in many other industries, it has been perhaps longer in coming than
those equipped with the hindsight of present knowledge would allow.

This commitment is evidenced by three major factors:

(1) Pa;t anc Present Research. The industry has épent millions of dollars
to improve mining, milling and manufacturing methods during the past 30
years. Accompanying these advances has been increasingly safer workinz
conditions in mines, factories and at on-job locations. This research
continues unabated, with the asbestos industry working openly and enthu-
siastically with Federal, labor and independent medical researchers.

(2) Cooperation in Setting Work-Safetv Standards. The asbestos industry

has participated without reserve on government committees and panels, and
through public hearings, to review and improve work and public emission
standards on asbestos.

(3) Implementation of Controls. 1In the past decade, the indws try spent

some $100 million to implement work-safety controls in its mines and
piants. At least another $100 million will be spent during the next

MORE. ..
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th;ee or four years to upgrade facilities and meet the standards set by
OSIA with industry consultation. Through its organizations -~ principally -
the ASETSTOS INFCRMATION ASSOCIATION/NGRTI AMERICA -- the industry shares
"information on new control technology with its -own members, its customers,

and small producers and users not associated with its industry groups.

The asbestos industry alsoc is continually striving for better communication
between all concerned parties -- workers and their unions, governmental agencies,
basic producers and end users. The ultimate goals are the reduction of dust
levels, the physical protection of all workers from asbestos-caused diseases,

and the protection of the general public from undue exposures to levels of
asbestos dust that are potentially hazardous to health. and significantly in

excess of those found generally in nature.
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1 L. k. A. Merewcther, "Tha Occurrence of Palmonary Vibrosis and ather

Pulmonary Aff{ections in Asbestos Workers,™ Journal ol [ndustrial
Hyeiene, 1930

FOS-00-20006R3842



PART 1V

ASBESTOS AND THE GENLRAL 1IBLIC

TALLACTES & REALTTILS

Much has been printed and said about asbestos and health, much of it
inaccurate, misleading or completely false.
Some of the wore prevalent of these fallacies are discussed in the

followihg pages.
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FALLACY

Asbestos is a major air pollutant which endangers public safety.

REALITY

fisbestos exisrs naturally‘in rock formations throughout the world
and isjﬁonétantly being eroded by wind and waves into the atmosphere.
1t thus is found in all places and -- as analysis of the polar caps
has revealed -- in all periods of time.

There is no indication that levels of asbestos in air have been
increased by use of asbestos for manufactured products. The only
exceptions have been found in environments close to manufacturing and
mining facilities, and in applications where simple controls afe not
implemented -- such as unrestricted spraying in construction. These

N

emissions are currently under control, in accordance with federal and

ambient zir everywhere at levels that are not injurious to health.

FOS-20-220C0o2009
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FALLACY

The atmosphere is being contaminated by asbestos sprays that are

uscd to fireproof the superstructure of buildings under construction.
REALITY

llse of asbestos-containing, spray-on fireproofing compounds in
high-rise building construction has been banned in a number of major
cities -- because it is considered to be an occupational hazard.

The asbestos industry agrees that the use of spray compéunds
should be prohibited, unless the asbestos fibers are solidly locked
into the spray.. VWhere spraying is still practiced, asphalt and
asbestos <pray rompounds are now used. These compounds contain no
more than five percent asbestos fiber, which is locked in so as
to eliminate any danger to the public and to those appl&ing it.

As further péotection, wind breaks and drop cloths are used at
job locetions, preventing contamination of the immediately surrounding

atmosphere.

FO5-00-00200022010
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TALLACY

Talcum powders, including baby powders, are contaminated by asbestos

fibers which, in some cases, constitute as much as 25 percent of the product.

REALITY

Recent newspaper stories based on medical and government research have
decried the presence of asbestos in talcum powder. As written, they could
be construed as pointing up willful debasement of talcum powders by their
marketers.

Asbestos does exist in all talcum powder, since it is naturally
interwoven in talc stone. A 1972 study by the Office of Product Technology
of the Food and Drug Admiﬁistration showed that, of 40 talcum powder samples
tested, 35S contained one Ppercent asbestos or less, while the 40th had to
be retested for traces. (1) This is far below the 15 to 25 percent figures
used in newsbaper reports.

Whatever the implicatiens of these findings, the asbestos incdustry
does not sell asbestos to talcum powder producers for inclusion in their

product.

FOS-00-002208322811
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I'ALLACY

Clothing made of asbestos {iber gencrates largc amounts ol asbestos

dust, a known cause of lung cancer.

REALITY

Récently, a cleothing manufacturer iImported clo%ﬁ that containcd
8 porcent asbestos fiber and was used to make 200,000 women's overcoats.
An emotional outcry resulted, but Food & Drug Administration tests showed
there would be an insufficient amount of asbestos dust gencerated from the
coats to pose a health hazard to the general public.

Such incidents are not typical of the type and nature of asbestos-
containing garments manufactured and used in the United States. Asbestos
I'ibier is not presently being used in any clothing intended for general use.

Exceptions are fire-protective garments containing cloth made of
asbestos fibers which are "locked in" by chemical agenYs. They include
barbecue mitts and aprons, and protective clothing used by firefighters,
steelworkers and others in hazardous occupations. There has been & sharp
increase recently in the demand for such fire-safe clothing in industriel

applications due to more stringent safety regulations.
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TALLACY

Brake linings used on trucks, buses and automobiles produce harmful

emissions of ashestos dust which endanger public health.

REALITY

Brake linings used in transportation vehicles contain up to 55 percent

ashestos fiber but th;s flber 1s locked 1nto the linings w1th various

resins and polymer Upon appl*catlon, brakes generate enormous heat,

which changes the chemical na*ure of the dust emltted _by “he lnnlng

c‘t‘ud_mes conducted 1n the Unlted States and Great_ Brltaln have shown that

these decomposition products are essentially harmless, containing only
(2) )
traces (one to three percent) of a:bestos fi ber Maintenance personnel

working on brakes in garages should protect themselves from the concentrations
of dust to which they are exposed. However, the public-:is not endangered by

exposure to the low level of asbestos fiber released through brake application

on public thoroughfares.
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I'ALLACY

Meny liquors, beers, wines, soft drinks and other liquids offered for
sale to the public arc contaminated by asbestos {ibers introduced by the

{iltering process during production.
REALITY

Asbestos-cellulose filter pads have been used in the filtration of
liquids since the beginning of this century. The filtration process does
not contribute any more asbestps fiber to the human body than does the
local water supply.

A comprehensive study carried out by the Canadian Department of lealth
Welfare in 1971 éid raveal a finite nuwnber of asbestos fibers in various

: (3) )
beers, wines and soft drinks. However, analysis of different sources

(&N

an

of tap water in Canada revezled a similar asbestos f{iber count, and an
analysis of melted snow from Ottawa showed a fiber count eight times as

high s for the different kinds of beer testea. ()

Arsco, findings from a2 197¢ invernationel meeting ol 1

~

mecical

)
-

researchers, scientists and doctors reported "no evidence of an increased
risk of cancer resulting from asbestos fibers present in water beverages,
foed or in the fluids used for the administration of drugs.” (5?

Despite this evidence, the asbestos filter industry is currently

developing & low-cost after-filter system which can be added to existing

-

asbestes filter systems to-catch any fibers released by the asbestos materiol.

This will make asbestos virtuzlly non-existent in the final product.
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2. J. R, Lynch, "Brake Lining Decomposition Products,” .Journal oif the Air
Pollution Control Association, 1908. .

3. M. M. Cunningham & R. Pontrefaact, Nature, July 30, 1971.

*. R. S. Scott, "QOccupational Safety & Health Administration & The
Tiltration of Liquids," Filtration Engincering, Aug. 1972.

5. Report of the Advisory Committee on Asbestos Cancers to the Director
of the International Agency for Research on Cancer; Lyon, Trance;
October 5-6, 1972.
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THE ASBESTOS INFORMATION ASSOCIATION/HORTH AMERICA

In recent years, new findings relating prolonged inhalation of asbestns
Tibcrs to various occupational health hazards have created understandable
public‘and governmental concern. This concern, nurtured by .lack of information
on the tfue nature and extent of these hazards has at times created an emotional
and irraticnal attitude toward asbestos in all its forms and applications.

Members of most major producer and user companies, which have for some
time implemented worker-protection procedures, individually attempted to
provide facts to the press, government and the public about the nature and
extent of asbestos heaith problems and efforts to correct them., However, the
intu<rry lacked a sincle, constantly available source able to provide author-
itative information on asbestos in the United States and Canada.

This situation was changed with formation of the ASBESTOS INFORMATION
ASSOCIATION/NIRTH AMERICA. Patterned after the British Asbestos Information
Comriztes. the ATA/N2 organized in December 1870. 1Its objective are:

1. To provide industrv-wide information on asbestcs and health,

and on industry efforts tc eliminate existing hazards;

2. To cooperate with governmental agencies in setting industry-wide

standards for worker protection;

3. To exchange information on .methods and technigues of asbestos

dust control;

. To correct misleading ant uninformed reportage on asbestos-health

problems:

ue

To publicize the unigque benefits and importance of asbestos in

protecting human life and property.
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The AIA/NA is governed by a Board of Directors comprising represcentatives
n{" 3ll member companies. Day-to-day activities are conducted by an Adminis-
trative Sub-Committee, which consults with AIA officers, legxal counscl and
medical consultants whenever necessary. = The chief stall officer is the

Exccutive Secretary, Matthew M. Swetonic, who functions from AIA/NA headguarters,

22 East'UDtE Street, New York, New York 10016.
Among its earliest steps was to nominate, on request by the Enviranmenta
Prorection Agency, three cnvironmental control experts from the asbestos
industry to serve on a committee reviewing proposed Federal emission standards
on asbestos. This consultation was followed by participation in public hearings
held by the Occupational Safety and Health Administration (OSHA) of the U. &.
Department of Labor in Washington, D. C., in March 1972. These hearings led
u the prormulgation of present Federal standards on asbestos work conditions.
The AIA/NA zlso has provided information to the press, medical researchers
and government officials. It has participated in local, regional and inter-
national conferences on industrial health. It also maintains a close working

relavicnehip with other zshectos industrv groups, including the Asbestos

i

A

Textile Institute. Asbestos Cement Products Association, National Insulations
Manufacturers Association, Friction Materials Standards Institute, the British
Asbestos Information Committee and similar groups in France and the Benelux
countries.

(See Appendix A for membership list.)

MORE. ..
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ATA/NA MEMBERSHIP LIST
American Asbestos Textile Corp. Kentile Tloors, Inc.
Atlas nsbestns Company Nationél Gypsﬁm‘Company
Cassiar Asbestos Corp., Ltd. Nicolet Industries, Inc.
Cement Asbestos Products Company (CAPCQO) North American Asbestos Corp.
Certain-teed Products Corp. ' H. K. Porter Company, Thermoid Div,
Congoleum Industries, Inc. Raybestos-Maﬁhattan, Inc.
The Flintkote Cocmpany Supradur Manufacturing borp.
GAT Corp. ‘ Union Carbide Corp.,

Mining and Metals Division
Jim Walrter Corp.
Uvalde Rock Asphalt Company
Jonns-Manville Corp.
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THE ASBESTOS INFORMATION ASSOCIATION/NORTH AMERICA

In recent years, new findings relating proloﬁged inhalation of asbestos
fibers tc various occupational health hazards have created understandable
puglicJéhd governmental concern. This concern, nurtured by.lack of information
on the true nature and extent of these hazards has at times created an emotioqal
and irrational attitvode toward asbestos in all its forms and applications.

Members of most major producer and user companies, which have for some
time implemented worker-protection procedures, individually attempted to
provide f;cts to the press, government and the public about the nature and
extent of asbestos heaith problems and efforts to correct them. However, the
industry lacked‘a single, constantly available source able to provide author-
itative information on asbestes in the United States and Canada.

This situation was changed with formation of the ASBESTOS INFORMATION
ASSOCIATION/NORTH AMERICA. Patterned after the British Asbestas Information
Committee, the AIA/NA orgaaized in Decerber 1970. 7Tts objective are:

1. 7o provide industry-wide information on asbestos and health,

and on industry efforts to eliminate existing hazards;

2. To cooperate with governmental agencies in setting industry-widé

standards for worker protection; |

To exchange information on methods and techniques of asbestos

w

dust contrq};

4. To correct misleading and uninformed reportage on asbestos-health

problems:

5. To publicize the unique benefits and importance of asbestos in

protacting human life and property.

MORE...
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The AIA/NA is governed by a Boafd of Directors comprising representatives
of all member companies. Day-to-day activities are conducted by an Adminis-
trative $Qb—Committee, which consults with AJA officers, legal counsel and
medical consultants whenever necessary. The chief staff officer is the
Executive Secretary, Matthew M. Swetonic, who functions from AIA/NA headquarters,

[

22 East U0th Street, New York, New York 10016.

Among its earliest steps was to nominate, on request by the Environmental
Protection Agency, three environmental control experts from the asbestos
irdustry to serve on a committee reviewing proposed Federal emission standards
on asbestos. This consultation was followed by participation in public hearings
held by-the Oceupational Safety and Health Administration (OSHA) of the U. S.
Department of Labor in Washington, D. C., in March 1972. These Béarings led
to the promulgation of présent Federal standards on asbestos work conditions.

The AIJA/NA also has provided information to the press, medical researchers
and government officials. It has participated in localy, regional and inter-
national conferences on industrial health. It also maintains a close working
relationship with otner asbhestos incustry groups, including the Asbestos
Textile Institute, Asbestcs Cement Products Association, National Insuiations
Manufacturers Association, Friction Materials Standards Institute, the British
Asbestos Information Committee and similar groups in France aqd the Benelux
countries.

(See Appendix A for membership list.)

MORE...
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PART V
APPENDIX A
| ATA/NA MEMBERSHIP LIST
Aqe;icgn Asbestos Textile Corp. Kentile floors, Inc.
Atlas Asbestos Company Nation;l Gypsﬁm.éompany
Cassiar Asbestos Corp., Ltd. Nicolet Industries, Inc.
Cement Asbestos Products Company (CAPCO) North American Asbestos Corp.
Certain-teed Products Corp. H. K. Porter Company, Thermoid Div.
Congoleum Industries, Inc. - Raybestos-Manhattan, Inc.
The Flintkote Company Supradur Manufacturing Corp.
GAF Corp. ' ‘ Union Carbide Corp.,

Mining and Metals Division
Jim Wwalter Corp.
Uvalde Rock Asphalt Company
Johns-Manville Corp.



