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True story is in between and I will discuss that phase of the asbestos/health — 

question. 

Asbestos has received a great deal of attention and publicity in 

recent years, especially after it was designated a “target health hazard" by 

OSHA and e "hazardous air pollutant” by the EPA. “Hany of the articles on asbestos 

by the press have been emotionally oriented or distorted and in some cases stor
ies 

have been sensationalized, based on obvious misinterpretation of facts.* * Slide 2 

Asbestos is a commerical term used to describe six naturally- 1S examp 

@) occuring “ashesti form" minerals that are fibrous, hydrated metal silicates. 

The six varieties are divided into two clasges, serpentine and amphibole, based
 

on their crystal structure. Chrysotile is the only member of the serpentine class 

vhile the amphiboles include crocidolite, amosite, anthophy}lite, tremolite 
and 

actinolite. Chrysotile is by far the most used variety and accounts for over 95% 

of U.S. consumption. at ) .. 

w Crocidolite is imported from South Africa and is used- to reinforce 

a limited variety of plastics where its pronounced color is not objec
tionable. 

Amosite, also imported from South Africa, is used primarily in thermal insulati
on. 

Anthophyllite is imported from Finiand and used primarily as a filler for polyprophlene 

and in insulating materials (RG-600 Ref.). A comparison of the four varieties of 

asbestos which are of commercial importance is presented in Table il. It should 

be noted that there are significant differences between chrysotile 
and the amphiboles 

with regard to chemical composition and certain physical properties. 

WHERE IS ASBESTOS USED AND WHY? 

Asbestos has served mankind for over 100 years in a bro
ad variety of applica- 

tions. *The general areas in which asbestos is used in the United States are shown 

in Table III. Based on information from asbestos producers and
 consumption surveys , 

it is estimated that the plastics industry uses ab
out 1/3 of the 800,000 tons 

consumed annually, which makes it the largest sing
le user of asbestos fiber. 

# The largest uses of asbestos by the plastics 
industry are in viny1/asbes tos 

Oma tile and in phenolic molding compounds
. It is also used in other plastics 

as shown in Slide}. Important functions of asbestos¥in plastics are reinforce
ment, 

dimensional stability, heat resistance, flow control and ge
neral-purpose filling. 

Most of the functions are supplied by short fiber chrysotil
e asbestos fiber, although 

longer chrysotile fibers and other asbestos yarieties are som
etimes required for 

AiO36C particular properties. 
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WHY USE CHRYSOTILE? 

Among the several advantages of chrysotile, which 
set it apart from the 

amphibole minerals and account for its widespread 
and increasing usage, are world 

wide availability, mechanical strength, flexibility, 
positive surface charge, Jow 

tron content, softness and low refractive index. 
It is conservatively estimated 

that chrysotile asbéstos is used in over 3,000 applications and in most 
of these 

applications it is an essential ingredient 
for which no replacement is readily 

available. 

The information in Slide 10 shows that the 
use of chrysotile asbestos and 

its share of the total market are steadily 
increasing. There is increasing 

evidence that crocidolite and amosite are more 
hazardous to human health than 

chrysotile (1). Since 1970 the use of crocidolite in Britain 
has been restricted 

after a panel of experts "concluded there was sufficient evidence 
to suggest 

other types of fibre should be substituted 
for crocidolite wherever possible." hg 

WHAT IS THE ASBESTOS HAZARD? 

It is readily accepted that asbestos, Ti
ke many other foreign bodies, can 

cause disabling lung damage (pedarereREmet
eieesie) t commonly referred to aS asbestosis. 

This disease and bronchogenic carcinoma (J
ung cancer) are the two most common 

asbestos-related diseases. It is important to note that, based on e
pidemiological 

data, these diseases have occurred prima
rily in workers with high, long-term 

exposures to asbestos dust. It is of further interest that one noted
 researcher 

has reported that neither of these dis
eases is peculiarly related to or caus

ed 

solely by the inhalation of asbestos fi
ber (3). Another important consideration 

is the relation between cigarette smoki
ng and lung cancer as reported by Dr. 

E. C. 

Hammond and Dr. I. J. Selikoff (4). In this study they reported that: 

"It seems clear, then, that lung cance
r i$ uncommon among asbestos insulatio

n 

workers who have no history of cigarett
e smoking and that if the risk is 

increased, such increase is not great.” 

A third disease, mesothelioma, has more 
recently been associated with persons 

exposed to asbestos. Mesothetioma is an extremely rare cance
r of the lining of 

the chest (pleura) or the abdominal ca
vity (peritoneum). Most researchers concur 

that there is an association between m
esothelioma and crocidolite, but not 

necessarily with chrysotile. 

¥ The 33 member Advisory Committee 
on Asbestos Cancers of the Internatio

nal 

Agency for Research on Cancer (a divi
sion of the World Health Organization

) has 

concluded that there is at present no evidence of mesotheliom
a or Tung damage by 
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asbestos to the general public; and such evidence as
 there is does not indicate 

any risk of cancer resulting from asbestos fibers
 present in water, beverages, 

food or in the fluids used for the administration
 of drugs. 

While there seems to be general agreement that the public is not in any 

present danger from asbestos, it is also reco
gnized that excessive, long-term 

occupational exposure can cause serious health
 problems. During the past two 

years, significant legislation has been enac
ted by the Federal Government to 

reduce and control océupational exposure to as
bestos fibers and to minimize fiber 

emissions to the environment. The most jmportant regulations are those issu
ed 

by OSHA. 

The Williams-Steiger Occupational Safety and
 Health Act of 1970 es tablished 

the Occupational Safety and Health Administrat
ion (OSHA) within the Department of 

Labor, which has responsibility for administra
tion and enforcement. Research and 

‘related functions are handled by the Departm
ent of Health, Education and Welfare 

(HEW) through the National Institute of Occu
pational Safety and Health (NIOSH). 

Five million employers and 60 million of the
 nation's 80 million workers are 

covered by OSHA. In a news release issued January 4, 1972, OSHA announced a 

Target Health Hazards Progranfaimed at improvi
ng health factors associated with 

working conditions. The following five substances were designate
d to be the 

focus of initial and concerted efforts by OSHA and NIOSH: 
Asbestos, Cotton Dust, 

Silica, Lead and Carbon Monxide. 

ae The new Standard for Exposure to Asbesto
s Dust was published in the Federal 

Register, Volume 37, No. 110 on Wednesday, June 7, 1972. The basic exposure standard 

is an 98-hour time-weighted average {TWA} of 5
 fibers, Tonger than 5 micrometers , 

per cubic centimeter of air. The TWA limit is to be reduced to 2 fibers per cubic 

centimeter on July 1, 1976. A peak concentration of 10 fibers per c
ubic centimeter 

4s not to be exceeded at any time. The first basic requirement of the new s
tandard 

js monitoring to determine whether or not
 fiber concentrations are in excess oT 

the exposure limits and that monitoring 
be repeated as necessary to ensure that 

employees are not exposed to levels in 
excess of the exposure limits. 

If exposure limits are not exceeded, ther
e are no further compliance 

requirements except for medical examinat
ions. Medical examinations are required 

for all employees in any occupation ex
posed to airborne concentrations of as

bestos 

fibers. The examinations are relatively simple 
and should cost no more than $50 

per year, per employee. 
. 

Respirators and special clothing are re
quired in the construction trade 

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

r the 

removal of such materials.‘ This special protection is not required for any ot
her 
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use of asbestos unless exposure limits are exceeded. 
This is also true for other 

items such as Specially-equipped tools, change rooms,
 clothes laundering and waste 

disposal. * caution Jabets are required on products contain
ing asbestos except 

where the fibers have been modified by a bonding a
gent or other material to prevent 

dusting during any normal subsequent use or handl
ing. The labeling of a product 

does not prohibit its use. It should be noted here that in at least 90% of 
the 

products containing asbestos, the fibers are sol
idly locked into the product 

thereby presenting little danger of dust generat
ion during normal use and handling 

of the product (6}. 

WHAT IS INDUSTRY DOING? 

¥ The Asbestos Information Association/North America 
reports that, during 

the past 30 years, the asbestos industry has spen
t millions of dollars to improve 

mining, milling, and manufacturing methods (8). The establishment of safer 

working conditions has been a prime target and th
is work continues unabated and 

in close association with government agencies a
nd independent medical researchers (9). 

The ultimate goals of the asbestos industry are: 

---- Reduction of work-area dust to minimum 
levels. » 

---- Protection of workers from asbestos-related 
diseases. : 

---- Maintenance of environmental emissions at levels Jow enough to preclude 

public endangerment. 

PreSER 

In order to comply with OSHA Standards and 
to determine the need for dust 

control measures, air monitoring should be co
nducted in areas where asbestos is 

regularly handled or used. The equipment for collecting air samples cost
s less 

than $400 and is readily available. A phase contrast microscope can be obtained 

for aS little as $600 or an existing microsc
ope can be modified for "counting" the 

asbestos fibers in compliance with NIOSH crit
eria (11). 

Air samples have been collected and analyzed
 on a regular basis by the 

asbestos industry for years * Except for a few applications where dust 
contro] is 

an engineering problem, industry is finding 
that dust levels are usually within 

acceptable standards or that minimum change
s are necessary to achieve compliance. 

The summary in Slide 20 is typical of our 
measurements of dust Tevels during asbestos

 

handling in various types of plants and oper
ations. The dust levels reported are 

Ceiling Concentrations and {t should be n
oted that the allowable OSHA level is 

10 fibers/ec. Most of the data were collected before the
 installation of any 

special dust control measures "Typical 
microscope views of dust. Monitoring often 
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shows that obviously dusty conditions are caused by materials other
 than asbestos. 

This does not preclude the need for controls
 but it could change their scope 

and facilitate compliance with government
 regulations. Because of "bad press", 

asbestos is frequently ordered out of use without regard 
to whether or not a 

hazard actually exists due to air contamina
tion. If acceptable dust Tevels are 

feasible, there is no need to replace asbes
tos at the expense of product quality 

or ecomomic penalty. Before asbestos is replaced, it should be
 certain that a 

safer alternative is available (12). 

DUST CONTROL MEASURES 

Asbestos producers and users are spendin
g a considerable amount of time and 

money on various dust contro] measures. Co
nventional means to achieve minumum 

dust levels include: filtered ventilation systems on process 
equipment, local 

ventilation for saws and similar tools, 
conversion to a "wetted" operation, leak

- 

proof packaging, vacuum clean-up, more c
are in bag disposal and other asbestos 

waste handling, and automatic bag openers
. Unusual innovations include: pelletized 

asbestos, special packaging, and treated
 products. 

Only short-fiber chrysotile is availabl
e as pellets, but this product ™ 

serves a fair portion of the asbestos m
arket. Pellets not only reduce dust during 

conventional handling but they are also 
available in bulk hopper cars and can be

 

transferred and used in totally enclase
d systems. Barring leaks in the system, 

dust in work areas is virtually elimin
ated. Used in bulk, asbestos pettets also 

reduce shipping costs, eliminate ware
house storage and handling, facilitat

e automation, 

reduce clean-up, and eliminate bag hand
ling and disposal. The pellets contain 

no binder and are friable enough to be dispersed in dry form or 
in aqueous or 

resinous systems with conventional hig
h-shear grinding equipment (13). 

CONCLUSION 

Asbestos is one of industry's many raw 
materials which involves a potential 

hazard when not used with reasonable 
respect and care. The plastics industry uses 

primarily chrysotile asbestos and in m
ost products the fibers are locked-in

 to 

prevent airborne contamination. 

Chrysotile asbestos is ae-important—and—necessany -naw-mat
eriaty vital to 

the nation's safety and economy; 
and, with proper control, it can 

be used safely 

and in compliance with government r
egulations. Medical, scientific, government, 

and industrial personnel must conti
nue to work closely together to es

tablish 

reasonable exposure limits, provide
 safe work areas, and eliminate a

ny possibility 

of public endangerment. 
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% Asbestos has received a great deal of attention and publicity in 

racant years, especially after it was designated a “target health hazard” by 

OSHA and a "hazardous air pollutant” by the EPA. ifany of the articles on asbestes 

by the press have been amotionally oriented or distorted and in some cases stories 

Asbestos is a commerical term used to describe six naturally- 

occuring "asbestiform” minera]$”that are fibrous, hydrated metal sili
cates. 

The six varieties are divided into two classes, serpentine and amonibole
, based 

on their crystal structure. Chrysotile is the only member of the sersentine class 

while the amphiboles include crocidolite, amosite, anthophyllite, t
remolite and 

actinolite. Chrysotile is by far the most used variety and accounts for over 95% 

of U.S. consumption. 2 

Crocidolite is imported from South Africa and is used to rein
forte 

a limited variety of plastics where its pronounced color is not 
objectionadle. 

Amosite, also imported from South Africa, is used primarily in
 thermal insulation. 

fnthophyllite % imported from Finland and used primarily as a 
filier for poly2roshiens 

and in insulating materials Capers.) A comparison of t
he four varieties of 

ba noted that there are significant differences between chrysotile 
and the arpnisoies 

&, asbestos which are of commercial importance_is_presented@hi-Fartes
t. It snould 

with regard to chemical composition and certain physical properties
. « 

unzRe TS ASBESTOS USED AND WHY? 

Asbestos has served mankind for over 100 years i
n a broad variety of apaTica- 

tions Mthe genera} areas in which asbestos is used i
n the United St2ies are shown 

. 
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WHY USE CHRYSOTILE? 

730) AK Anorig the several advantages of chrysotile, which set it apart
 from the 

\ amohibole minerals and account for its
 widespread and increasing useage, ere

 worid 

wide availability, mechanical strengt
h, flexibility, positive surface char

ge, jon 

iron content, softness and low refrac
tive index. It is conservatively estimated 

that chrysotile asbestos is used in
 over 3,000 applications and in most

 of these 

applications it $s an essential ingredient for which no
 replacement is readily 

avai table. 

The information in Slide 10 shows 
that the use of chrysotile asbestos

 anc 

its share of the total market are s
teadily increasing. There is incressing 

evidence that crocidolite and amos
ite are more hazardous to human h

ealth than 

chrysotile @. Since 1970 the use of crocidolite 
in Britain has been rastriczsa 

after a panel of experts "concluded there was suffi
cient evidence to suggest 

: apm other types of fibre should be subst
ituted for erocidolite wherever poss

ible.” ae 

(eh) Calidyia. Ow duut Appli catinus , 

WHAT TS THE ASBESTOS HAZARD? 

It is readily accepted that asbest
os, Tike many other foreian bodies

, cen 

~+ 

cause disabling lung damage (peRmrs
 

This disease and bronchogenic carcin
oma (lung cancer) are the tio. most c

ommon 

asbestos-related diseases. It is important to note that, bas
ed on epidemiologic=l 

data, these diseases have occurr
ed primarily in workers with hig

h, Tong-term 

exposures to asbestos dust. It is of further intere & thax o
ne noted researcher 

has reported that neither of th
ese diseases is tehay related to or caus

ed 

solely by the inhalation of asb
estos fiber (@P. Another important considaraticn 

is the relation between cigaret
te smoking and lung cancer as 

reported oy Dr. &. C. 

demmond and Dr. I. J. Selikoff (@. In this study they reported that: 

"Tt seems clear, then, that lung
 cancer js uncommon among asbest

os insuletion 

workers who have no history of c
igarette smoking and that jf the 

risk is 

increased, such increase is not great
.” 

A third disease, mesothelioma, 
has more recently been associate

d with persons 

ayoased to asbestos. Mesothelioma is an extremely rar
e cancer of the lining oF 

siePA commoniy referred to 25 asbesto
sis. 

v- 

cna chest (pleura) or tne abdominal cavity fnaritonaum).
 Most researceers coneue 

that ‘there is an association 
between mesothelioma and croci

dolite, but not 

necessarily with chrysotile. 

[D Ph The 33 member Advisory C
ommittee on Asbestos Cancers 

of the Internation2} 

22) Agency for Research on Cance
r (a division of the World H

ealth Organization) hes 

concluded that there is at pre
sent no evidence of mesothelio

ma or lung damage Sy 
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asbestos to the general public; and such evide
nce aS there is does not indicate 

any risk of cancer resulting from asbes
tos fibers present in water, beverages, 

food or in the fluids used for the
 administration of drugs . 

While there seems to be general 
agreement that the public is not

 in any 

present danger from asbestos, it i
s also recognized that excessive, 

Jong-tern. 

occupational exposure can cause 
serious health problems. During the gast two 

years 5 significant legislation has b
een enacted by the Federal Gove

rnment vo 

reduce and control occupational e
xposure to asbestos fibers and to

 mininize fiber 

emissions to the environment. The most important regulations are tho
se issued 

oud F Ye Law Qo Chay a 
by OSHA. ‘ caf . . = a tlevan Wir, Aurdvus. 

The Willian Steiger Occupational
 Safety and Health Act GF 1970 establishes 

the Occupational Safety and Health Adm
inistration (OSHA) within the Capartm

ent of 

Labor, which nas responsibility f
or administration and enforcement.

 Research and 

- yelated functions are handled by
 the Department of Health, Educat

ion and Welvare 

(HEY) through the National Institute of Occupational Safety an
d Health (HIOSH). 

Five million employers and 60 milli
on of the nation's 80 million worke

rs are 

covered by OSHA. In a news release issued January
 4, 1972, OSHA announced a 

Target Health Hazards Progratttimed
 at improving health factors assoc

iated with 

working conditions. The following five substances were d
esignated t9 be the 

focus of initial and concerted 
efforts by OSHA and NIOSH: Asbestos, Cotton Dust, 

Silica, Lead and Carbon Monxide.
 

; 

The new Standard for Exposure to As
bestos Dust was published in the Fo

cera} 

Ragister, Volume 37, No. 110 on Wednesday, dune 7, 1972. 
The basic exposure 

$s an 8-hour time-weighted aver
age (TWA) of 5 fibers, longer t

han 5 micrometers » 

per cubic centimeter of air. 
The TWA limit is to be reduced to 2 fibars per 

cuyic 

centimeter on July 1, 1976. A peak concentration of 10 fibe
rs per cubic cantimeter 

is not to ba exceeded at any ti
me. The first basic requirement oF 

the naw standard 

js monitoring to determine whethe
r or not fiber concentrations a

ra in excess oF 

the exposure limits and that 
monitoring be repeated as nece

ssary to ensure tnat 

employees are not exposed to
 levels jin excess of the exposure yi

mlcs. 

fer exposure limits ere not 
exceeded, there are no fyrtner 

comsiience 

stanzare 

requirements except for medical 
examinations. vadical examinations are requir

es 

for all employees in any occupation exposed to air
borne concentrations of assestcs

 

fibers. The examinations are relative
ly simple and should cost no 

more than 359 

per year, per employee. Be 295 . 

Respirators and special clothin
g are required in the construc

tion trad2 

for the spray application of in
sulation and fireproofing mater

ials, and for the 

removal of such materials 
This special protection is n

ot required for any ocher 

10367 
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es use of asbestos unless exposure limits are exceeded. This ts also trues for other 

items such as specially-equipped tools, change rooms, clothes laundering and waste 

/ disposal. Poaution labels are required on products containing asbestos excest 

ee) whara the fibers have been modified by a bonding agent or other material to prevent 

dusting during any norma] subsequent use or handling. The labeling of a product 

does not prohibit its use. It should be noted here that in at Jeast 90% of the 

products containing asbestos, the fibers are solidly locked into the prod
uct 

thereby presenting little danger of dust generation duri ng normal use a
nd handling 

of the product (#. Parkicubkaak pte of Coating
 S 

WEST TS at NRE o Tree ING? 

ia) se" Tie asbestos pe POT ME CTOTASSUCTECUNP HOY tirrericanenantstrat, Puring 

the past 30 years, the asbestos industry has spent millions of dollars 
to improve 

mining, milling, and manufacturing methods (@}:>—+the-estattis
hment-tT sarer 

yoreng-comitctins tresbeen—e-prine—tangetand-thtsworke-econtinties ures sted
 and 

---+ Protection of workers. from asbestos-related diseases. 
” 

---- Maintenance of environmental emissions at levels low enougs to preciude 

public endangerment. 

In order to comply with OSHA Standards and to determine the need 
for dust 

control measures, air monitoring should be conducted in areas whe
re asdestos 7s 

regularly handled or used. The equipment for collecting air Samples costs less 

than $400 and is readily available. A phase contrast microscope can be obtained 

for as litt?e as $600 or an existing microscope can be modi fied for 
“counting” the 

ashestos fibers in compliance with NIOSH criteria (3). 

Air samples have been collected and analyzed on a regular ba
sis by the 

@ asbestos industry for years MExcept for a fey applications w
here dus: control is 

an engingering problem, industry is rinding that cust lavais 
are usualiy within 

acceptadle standards or that minimum changes are necessary 
to achieve compiiance. 

Frees The summary in Slide 20 is typical of our measurements of dust levels during asbes<os 

ot 

(@
 

handling in various types of plants and operations. The dust levels reported are 

Ceiling Concentrations and it should be noted that the al
lowable OSHA Jevel is 

10 fibers/cc. Most of the data were collected before the installation
 of any 

special dust contro] meas ures “Typtom-mberoscope-vier
s-eindust . Koni tring S88 
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shows that obviously dusty conditions 
are caused by materials otne

r than asb25<c3- 

This does not preclude the need fo
r controls but it could 

change their scope 

and facilitete compliance 
with government regulation

s. Because of "bad press”, 

asbestos is frequantly 
ordered out of use with

out regard to whether 
or not 2 

nazerd actually exists 
due to air contamination

. If acceptabte dust Jevel
s ara 

oO feasible, thare i
s no need to replace a

sbestos at the expense 
of product quality 

or ecomomic penalty- Before asbestos is repla
ced, it should be certai

n that 2 

safer alternative 7s av
ailable (2). 

BUST CONTROL MEASURES 

Rsbastos producers and
 users are spending @ 

considerable’ amount oF
 time and 

money on various dust co
ntrol measurest Conventi

onal means to achieve mi
nuzum 

dust levels include:. 
filtered ventilation s

ystems on process equi
pment, local 

yantilation for Saws a
nd similar tools, conv

ersion ta @ Nyatted™ op
eration, 122<- 

proof packaging, vacuu
m clean-up, more care 

in bag disposal and ot
her asbestcss 

waste handling, and au
tomatic bag openers. 

Unusual innovations in
clude: pelletized 

espestos, special pack
aging, and treated pro

ducts. 

qe only short-fiber ch
rysotile is available 

as pellets, but this p
roduct 

seryas a fair portion of
 the asbestos market. Pellets not only reduce 

dust ering 

conventional handling b
ut they are also availa

ble in bulk hopper cars
 and can ba 

transferred and used 
in totally enclosed sy

stems. Barring Tteaks in the s
yster, 

dust in work areas is virtually eliminate
d. Used in bulk, asbestos

 pallets 32.32 

reduce shipping costs.
 eliminate warehouse s

torage and handling, f
acilitate 2LTemacion, 

yeduce clean-up, and 
eliminate bag handling

 and disposal. The pellets contain 

no bindar and are’ friab
le enough to be dispersed 

in dry form or in aqueo
us oF 

resinous systems with c
onventional high-shear 

grinding equipment (13)
. 
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