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Ashestos_has received. a great deal of attention and publicity in recent years,
espaciaily after it was cesignaied a “target heaith hazard” py OSHA and a
“hazardous air poilutant™ by the EPA. Many of the artiCies on asbestos by
the press have been emationally orientad or’ distorted ang, in some cases,
stories have been sensationalized. based on odvious misinterpretation of facts.
The use of half-truths or unsubstantiated statements has ied to general con-
fusion ana the unfair castigation of asbestos and products containing asbestos.
The purpose of this paper is to put the matter of asbestos use ang asbestos
hazargs into a logical and practicai perspective. in this paper, the ditferent
types of asbestos and their many uses are discussed, along with government
regulations controiling the use of asbestos. The heaith hazards associatea with
asbestos, both ogcupational and environmentai, ang some industrial ex-
perience with air sampling and gust control measures are a(so covared.
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What is Asb_estos?

Asbestos is a commercial or generic
term used to deseribe six naturally
occurring “asbestiform™ minerals that
are fibrous, hydrated metsi silicates.
The six varieties are divided into two
clusses—serpentine and amphibole—
based on their crystal structure,
Chrysatile is the only member of the
serpentine class, while the amphiboles
include crocidolite, ameosits, antho-
phyllite, tremolite, and actinolite.

_ Chrysotile is by far the most-used
- variety and sccounts for over 95% of
: }J.S.con.mmptim,uwia?&k

Crocidolite, also known as blue as-
bestos, is imported from South Africa,
Because of its high mechanical
strength and good resistance to acids
and alkalis, it is used to reinforce a
limited variety of plastics where its
pronounced color is not objectionsble.
Amosite, ziso imported from South
Africa, is used primarily in thermal
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insulation. Although there are some
deposits of anthophyllite in -the U.S.,
mast of it is imported {rom Finland,
It is used primarily as a filler for
polypropylene and in insulating ma-
terials. A comparison of the four
varieties of ashestos which are of com.
mercial - importance is presented in
Table 2. It should be noted that thers
are significant diffcrences between
chrysatile and amphiboles with regard
to chemical composition and certain
physical properties,

Where is Asbestos
Used and Why?

Asbestos has served mankind for
more than 100 years in a broad vari.
ety of applications. The gencral areas
in which ashestos is used in the U.S.
are shown in Tablc 3. Based on infor-
mation from ashestos producers and
consumption sutveys, it is estimated
that the plastics industry uses about
33% of the 800,000 tons consumed ane
nually, which makes it the largest
single user of asbestos fiber.

The largest uscs of ashestns by the
plastics industry are in vinyl-asbestos

floor tile and in phenolic molding
compounds. It is also used in other
plastics such as polypropylene, poly-
ester, nylon, melamine, cpoxy, sili-
cone, and vinyl. Ashestos provides 2
valuable functicn in such products as
brake linings, clutch facingy, electrical
components, automotive parts, furmi.
ture, boats, scalants, coatings, adhe-
sives and mastics. The most important
functions of asbestos in plastics are re.
inforcement,  dimensional  stability,
hest resistance, Jow control, and gen-
eral-purpose filling. Most of the func-
tions are supplied by short.-Eber
chrysotile ashestos fber, although
longer chrysotile fibers and other as-
hestos varieties are sometimes re.
quired fer particular properties.

Why Use Chrysotile?

Amang the several advaatages of
chryvsotile, which set it apart from
the amphiboic minerals and account
for its widespread and increasing us-
age, are world-wide availability, me-
chanical strength, flexibility, positive
surface charge, low iron content, soft.
ness, and low refractive index. It is
conservatively estimated that chryso-
tile asbestos is used in over 3,000 ap-
plications and, in most of these appli-
cations, it is an cssential ingredient
for which no replacement is readily
avatlable,

The information in Table 1 shows
that the use. of chrysotile asbestos and
its share of the total market are stead-
ily increasing. This is due partly to .
teehnical advances permitting  the
broader use of chrysotile in plastics
and the general decline in the use of
ashestos in certain fireproofing and in-
sulating materfals. In addition, there
is increasing evidence that crocidolite
and amosite are more hazardous to
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the fellowing Congressional purpose:
“To assurc so far as possible cvery
working man and woman in the na.
tion safe and healthful working con-
ditions and to preserve our human
resources.® The Act established the
Occupational Safety and {lealth Ad-
ministration {OSHA)} within the De-
partment of Labor, which has re-
sponsibility for administration and
enforcement, Rescarch and  related
functions are handled by the Depart-
ment of Health, Education and \Wel-
fare (HEW) through the National
Institute of QOccupational Safety and
Health (NIQSH). Five million em-
ployers and 80 million of the nation’s
80 million workers arc covered by
OSHA. Specifically excluded from
covernge are government emplovees
and operations which arc protected
under other federal health and safety
laws. In 2 neavs release issued January
4, 1972, OSHA announced a Target
Health Hazards Program aimed at
improving health factors associated
with working conditions. The follow-
ing five substances were designated
to he the focus of initial and cnn.
certed efforts by OSHA and NIOSH:
asbestos, cotton dust, silica, lead, and
carhon monoxide. | .

At the present time, new standards
have been established only for asbes-
tos, although, of the 8,000 toxic sub-
stances on the NIOSH list, only 500
are covered by standards and many
of those need updating. The new
Standard for Exposure to Ashestos
Dust was published in the Federal
Register, Vol. 37, Na. 110, on June 7,
1972. The basic exposure standard is
an 8hr time weighted average
{(TWA) of five fibers, longer than 5
micrometers. per cubic centimeter of
air. The TWA limit is to be reduced
to two fibers per cubic contimeter on
July 1. 1978. A peak concentration
of 10 fihers per cubic centimeter is
not to he exceeded at any time. All
of the fiber concentrations are those
to which an cmployes may be ex.
pased without protective clnthing and
equipment. The Smt basic require
ment of the new standard is monitnr.
ing to dctermine whether or not fiber
concentrations are in excras of the
exposure limits. Some asbestos sup-
pliers provide a_monitoring service to
customers, and a similar service may
be obtained from state health depart.
ment officials, insurance carriers, or
private consultants. The law requires
that monitoring be ropeated as nece
essary to ensure that employees are
not exposed to levels in cxcess of the
exposure limits.
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Tiproper intepretation of the reg-
ulations has  created  many  niscone
coptions about cyuipment ol proe
vedores  newbed o properly  use
ashestos. T exposare limils are ot
exerrded, there are no further cows-
pliance reguirements exeept for med-
ical cxaminatiens. Medieal examina.
tions are required for all employees
in any oceupation exposed to airbome
concentrations of asbestos fibers. The
eximinations are relatively simple and
shonld cost no more than $§50 per
year, per employec.

Respirators and  special  clothing
are required in the eonstruction trade
for the spray application of insulation
and fircproofing materials, and for the
removal of such materials, This spe-

cial protection is not required for any
ather use of asbestos unless exposure.

V'mits are exceeded. This is also true
for other itens such as specially
equipped tools, change rmoams, clthes
laundering, and waste disposal. Res-
pirators are not a substitute for en-
gineering controls, hut the law allows
their use while controls are being
implaanented,  in  special  situations
where controls are not feasible or
adequate, in emergencies, and for in-
frequent short-term. job assignments.
Caution habels are required on prod.
ucts containing asbestos except where
the fibers have Ixen madified by a
bonding agent or ather material to
prevent dusting. during any normal
suisequent use or handling Desides
raw ashestes fiber, products which
require package labeling could in-
chude: dry acoustical spray products
and joint cements, unsaturated roof.
ing felt and textiles, and some in.
sulating products made without ade-
quare hinders. The labeling of a prod-
uct cdoes not prohihit its use. It
shoukl be noted here that in at least
9% of the prxlucts containing as-
bestos. the fibers are solidly locked
into the product thereby presenting
little danger of dust generation dur-
ing narmal use and handling of the
product.®

EPA Standargs

Whereas OSHA is responsible for
the protection of the worker, the Fa.
vironmental Protection Acency (EPA)
s charged wath fmproving the on.
virnnment to which the general publie
is exposcdd. On March 31, 1971, as-
bestos, along  with heryllium  and
mereury, was identified as a “hazard-
ous air pollutnt™ by the Administra-
tor of the EPA. National Emission
Stundards for ashestos were then pub-
lished by EPA in the Federal Regis-
ter, Vol. 38, No. 66, April 6, 1973.
Althougly no nmerical emission stan-
dards were established, opemting cri-
teria are preseribed to prevent or
limit asbestos cnmissions to the out-
sidde air from ashestos milly, roadways,
cortuin  wmanufacturing  operatons,
huilding demolition, and the spray-on
application of materials used to in-
sukite ar freproof equipment and
machinery. The law further requires
that spray-on materials used to in-
sulate or fireproof bunildings, strue-
tures, pipes. and conduits shall con-
tain loss than 13 ashestos un a dry-
weight basis. This should significantly
reduce emissions to which the gen.
eral public may be exposed, especially

*in large urban areas.

*. . . the Administrator (of EPA)
has determined that, in order to pro-
vide an ample marcin of safety to
protect the public health: from as-
bestos, it is necessary to control omis-
sions from major mran-made sources
of ashestos emissions into the atmos-
phere, but that it is not necessary to
prohibit ali emissinns.

“In this detcrmination, the Admin-
isteator hat relied on the National
Academy of Sciences’ report on as.
hestos, which concludes: “Ashestos is
too important in our technology and
cconomy for its cssential use to beo
stopped. But. because of the known
serions cffects of uncontmlled inha-
lation of ashestns minerals in indus-
try, and uncertainty as tn the shape
and chameter of the di.e-respanse
aurve in man, it wonld be highly im-

JOHN L. MYERS. Marketing Manager for the Calidria
Asbestos Group 1n Union Carbide’s Metais Div., received
his B.S. Degree in Chemical Engineenng from Purdue:;
University in 1851, Joining Union Carbide that same year,
he served in the Nuctear Division untii 1968, when he be-
came a Research Engineer in the asbestos group. He was
promoted {0 his present position in 1970,

01-020557°



R

ly, the plastics industry uses prinmrily
chrysatile asbestos and, in most prod-
uets, the fibers are hwked-in to pre-
vent airbome countamination. Al
though asbestos dust levels are gen-
erally lower than expected, industry
continucs to expend large amounts of
time and moncy to further improvo
the quality of the workplace. Al
though the general public is not cur-
rently in danger, occupalional controls
are required to provent future en-
vironmental contamination.

Cirysotile asbestos is an important
and neccessary raw material, vital 1o
the nation’s safety and economy; and,
with proper control, it can be used
safely and in compliance with govern.
ment reguilations. Medical, scientific,
government, and industrial personne)
must continue to work closely to-
gether to_establish reasonable expo-
sure limits, provide safe work areas,
and climinate any possibility of public
endangerment. [
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