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UNION CARSIGE CORPORATION + MINING & METALS DIVISION - P.0.BOX 579 -° NIAGARA FALLS,NY.14302 + TEL: TNE-285-331} 

October 12, 1971 

Mr . Denni s P, B ri dace PLAINTIFF'S EXHIBIT 

ianager Environmental Control ; 
PPG industries, Inc. 
1 Gateway Center : 
Pittsburgh, Pa. 15222 

Fs 

UC-5381 

Dear Mr. Bridge: 

Pursuant to our teiephone conversation yesterday, I have enclesed a 

copy of a report "Airborne Asbestos" prepared by the Committee on Biologic 

Effects of Atmospheric Pollutants of the Division of Medical Sciences, 

National Research Council. It is a comprehensive report on asbestos and J 

think puts the facts in their proper prospective. 

The toxicological aspects of asbestos have become a subject of con- 

siderable controversy. The evidence to date ieaves much to be desired concern- 

jing the actual hazards, their causes, and controls with regard to its use. 

This is not a new subject and, in fact, has been studied for 30 to 40 years. 

There are som definite hazards associated with asbestos, the principal being 

asbestosis, a non-malignant disease brought on by inhalation of excessive con- 

centration of asbestos dust usually over a period of many years. Asbestosis 

is a form of pneumoconiosis. Other examples are silicosis from silica, talcosis 

from talc, and anthrocosis from coal dust. These are considered industrial 

health risks against which the various industries have instituted protectiv
e 

measures. There is no evidence to date that asbestos offers any hazards to the 

general public by its use in the ~3000 commodities containing asbestos. 

The carcinogenic hazards more recently attributed to asbestos have 

opened a pandora’s box. The dormant period required to develop lung cancer or 

mesothelioma, a tumor of the chest and abdominal cavity is normally 20 to 40 

years. The exposure required to cause asbestosis has been estimated to ba 50 

to 60 mppcf-years. No exposure relationship has yet bean established Setween 

asbestos and lung cancer or masothelioma. Due to the long period of latent 

incubation for these diseases, they are difficult to diagnose, treat, or 

investigate. As a result, much of the data to date is based on case histories 

20 to 50 years ago under conditions which industry at that time had littie or 

no knowledge of the hazards involved. Further complicating the issue is that 

there are six diffarant varieties of asbestos: chrysotile, amosite, cro
cidolite, 

tremolite, actinolite, and anthophyllite. These material are nov alike either 

in chemical composition or physical properties. 

gaper contains “Coliaria” asbestos T-135, an efficient,
 low-cost opacifier. Mt is GOdS, Faiemouny 

a ollset oroduced by Tih:ston & Hollingswerth Ca,,
 a subsidiary of Diamond Inteenstiona: Carsorano

n. _ 

UCASB00180093 | 
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Mr. Dennis P. Bridge -2- October 12, 1971 

Most of the studies associating asbestos with cancer have been based on 
the evidence of “aspestos bodies" obsarved in the lung tissue or abdominal cavity. 
Tne composition of "asbestos bodies" nas become the subject of considerabie con- 
troversy itself among the researchers. Some believe that the so-called "asbestos 
bodies" may be in many instances a variety of non-asbestas dust particles of 
which it has been proven substances other than asbestos can cause. These 
parcicies are referred to as ferrusinous bodies due tc che distinctive espearance 
of a fiber core with an iron-protein covering. Qbviously, there is considerabie 
room for further investigation. 

The hazards associated with chrysotile are usually based on exposure to 
high levels of dust over a long period of years. The majcr concern has been with 
the mining and production facilities of the asbestos industry. Needless to say, 
anyone using a potentially hazardous material should practics prudent preceucion. 
In line with this thinking, we recommend as a policy that our customers maintain 
adequate ventilation in their facilities and/or the use of dust masks when handling 
our products . Ss you pointed out, there may be scme potential for emmission of 
asbestos dust by your customers during Tinishing operations; such es sanding or 
cutting of the cross-linked polyester. However, the thixotrope is a minor con- 
stituent of the polyester formuiation and the use of exhaust hoods and/or respira- 
tory devices 1S required for most finishing operations due to the general hazarcs 
associated with the inhalation of resin and fiberglass dusts. 

As I understend from our earlier conversaticn, the decision to use 
CALIDRIA RG-244 in your polyester products may be negated due to the potential 
health hazards associated with asbestos. We believe that our asbestos products 
may be used safely and within the practical applications of your company and its 
customers. If we may be of further assistance, please do not hesitate to cali on 
us. 

Very truly yours, 

€) Lge 
B. L. Inga 
Manager - Ase Region 
Sales and Technical Service 

BLI/bsn 
Encl. 

b.c. Messrs. R. E. Byrne 
N. A. Dube 
J: L. Myers 
H. B. Rhodes 

. 

— UCASB00180094 
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Dr. Bertran 0. Dinman, Schoo} of Public Health, Unive
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Ana Arber, Michtsan 

Leon Golberg, insticuce of Experimenta
l Pathelery and Tonicol
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Albany Medical College
, Albany, New York 
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‘Dr. Peul &. Hasmonc, Department of Phystology 
and Frarencology, Collies? 

of Veterinary Medicine, 
University of Minnesota,
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oy, Samuel PL Hier3, Deparcment of Pathol
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Committee on Blologic 
Effects of Atmospheric

 Pollutanca, Diviston
 of 

Medical Scfences, National Research Counc
il (cont‘d.): 

Dr. Paul Meter, BLomedical Computation
 Facilicias, University of 

Chicago, Chicage, 
Tllinols 

Dr. ‘James N, Pires, JT-, Depa
rtment of Chemistry

, University of 

Calftfornia, Rivers
ide, California 

Dr. Gordon J, Stopps, Haskell Lab
oratory, E. I. ¢uPons de Nemours 

and 

Company, Newark, 
Delaware 

oo. 

Dr. O. Clifton Taylor, De
partment of Horcicult

ure, University of 

California, River
side, California 

Dr Jsroalav J. Vostal, Departmeac of
 Pharmacaiogy end Tox

icology, 

te 

University of Roche
3cear Medical Center

, Rochester, Rew York 

Executive Director, 
<7. D. Boaz, Jr., M.D.
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Panel on Asbestos: 

De, 

Dr. 

Mr. 

Dr. 

W. Clark Cooper, School of Public 
ealth, Universit

y of 

Californtla, Berkeley, Califor
nta, Chairman 

Lewis J. Cralley, 
Bureau of Occupatio

nal Health and Saf
ety, 

Division of Epid
emiology and Spe

cial Services, U. S. Public 

Health Service, 
Cincinnatl!, Ohio 

Benjamin G. Ferris, Jt-r Depa
ctmect of Ehyaicl

osy, Harvard 

School of Public 
Health, 5oscea, Massachus

etts 

Paul Gross, Industrfal Hygien
e Foundation, Inc., pirtsburgh 

Pennsylvania 

Duncan A. Holadsy, Occupetionalh ueelth
 Field Scetion, Sale 

Lake City, Ucah
 

Irving J. Selikafé, Eaviroamental Sci
ences Laooratloty: Mount 

Sinai Hospical, 
Nev Cork, New York 

T. G. Near, Jr-. Diees
iw 2 

Research sounsi
l, Waehleact : 
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CHAPTER 2 

PATHOGENICITY OF ASBESTOS 
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ai Asbestosis o 
Exre rimen 

been produced ex
perimentally in 

various 

29,45 ,69,157 Esbestotic pulmonary
 fidresis hes 

g #5 1585256257 guinea Tiss; 

c
r
 

eisease resembled 
early esvestotic d

evelopment in men--
e.g-., it wes 

cas . . . 
157 

. 

nuLtifocel. Diffuse fibrosi
s hes also been

 produceé 29! buz to do so it
 

es Tecessary +O
 Use very high 

concentrations 
of asbestos dus

t and long 

fo
d 

esure or observa
tion atter expos

urc.- (In contras 

x roduced’ With Lover c
unvlative exposere.)

 In 

has bees eske@
 whether the f

ibro- 

c
t
 

b
e
 

the course of the
 investigations , 

genicity of asbe
stos dust js mos

tly confined to 
fibers Longer th

an 

ud unenswered.
 

t
e
 

LS 152 . . 

Sum 345° -he question is s
t 

Exoerimentas Neoo
lasia 

Lung cancer from c
hrysotile dust hes 

been produced expe
rinentelly in 

: os 2 , : : . 

and in mouse lu
ne impients 249 

Other investigat
ors who used 

ditferent method
s for introducing t

he auset 3 aie n
ot find lms can

cer 

in the animals
 they studied.

 That some asve
stos dust nas 

an ingressed 

f
u
 

Qo
 
Q
 
o
 B
 

c
t
 

t { 

content cf trace 
metale--particulo

rly nickel, echroc
itm, an 

may explain these differ
ine experiences. Rats vhose lung cheeran

ce 

had been ariicicl
iabhy inpairec h

ad teice the Lun
g concer rate of

 aninels 

with normal cheara
cce- 

Cancer oF whe pieurge 

and faamotoes that ees 

Pr Te
 

tog dusn introduced 

tnta ties thera © ts 
ef results to 

iG
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12h 
The studies of Ree et ale, shich involved pleural

 and peritoneal 

mesothelicmas of mice e
fter subentanecus injec

tions of crocidolite, 

emosite, or chrysotile
, ere of perticulkar inte

rest because they yiel
ded 

evidence cf migrations of ibers. 

Netureliy Occurring
 Effects in Lover Eninels 

There is no evidence 
that effects on domest

ic or wild enimals ar
e important 

es criteria fer contr
eilics asbestos emiss

ions. Schuster hes describe
d 

pulmonary asbestosis 
(without the develerme

nt of ezbestcs bodies
) in @ 

London esbestos fo
 

‘ 

dog thet lived for neerly 
LO years as & retcetoner if 

9 

. . : > 5 
- 

428 Webster hes denonstrated 
fibrosis in donkeys, 

beboons, ena 

wile rodents in Sowh periea 203 and 
Kiviluote bes described

 the finding 

of anthophyllite esbest
os in the lungs of e ccv i

n an eathophyilite-pra
ducing 

STUDIES Ti VITRO : 
Sl laura 

. 

snere have veer limited
 studies of the effects

 of esbestes in biolog
ic 

For exerbple, Meckas
 and Harington gemonstrated in 

. 

emolyze shee erythrocytes. Tris hes been 
Y Pp y y B 

confirmed by others.
 Althougn enrysotile 

+5 serkedly hemolyti
c, 

cnosite, cracidolite, a
nd enthoshyllite have L

ittle or no activity under> 

‘ile were evtictessce for cuingse pig necrop
hages it eekture. The activity 

eytotoxiclty of neith
er was tabibited vy 

of the farmer wes 

~
)
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polyviny lpyridine 
K-oxide, & mocr-moleculer c

hanical that fs ef
fective - 

eytotoxic demage c
aused DY crystelli

ne silice in exper
i- 

20 o
F
 

w
e
 

Oo
 

ie
) 
u
 
o
 

ro
n 

ea
s]

 

€ 

fithough the foregoing “pes 
of study have 20

 known Tele 

ibrosgenic or eereinogenic 
effects in iv,

 they provides sy
steas thot may 

prove useful in Getermini
ng mechenisms of e

ction end approach
es to prophy- 

Lactic or therapeu
tic meesures- 

of type of esbes
tos, fiber size, ead 

cofactors on picio
gic effecvs, it is 

avtribute may g
nfluence in aif

fering ways the resgirebdili
ty, ceposition, 

retention, cicerance, trans
location, and bi

ologic reactivit
y. Although 

vitre and labora
tory stuzies yi

eld different r
esponses to dif

ferent 

some in 

types of esbesto
s, the resulis c

o not justity dr
ewiang firm conc

lusions as 

to the relative pa
t cgenicity of the

 different types- 
Hor do epidemiclog

ic 

ALL the commercia
lly used 

forms “of esdestos 
can produce asbesto

sis. 7f only relatively fe
w stucies 

has the incidence of mali
gnencies been ce

terained in groups with e
xposures 

ca that suggest & Yo
wer risk, 

tes slphoug 3 

Ss
 

”
 

tescee dG. nine produ
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many mesothel
icces in ins

ulstior work
ers whose ex

posures had 
been largely

 

te, syuts-Cr
ener?® and w

epstero? ha
ve not found

 

}
 

to chrysotile 
and emos 

the incidence
 of mesothel

ions high in 
sreas where e

mesite wes mi
ned and 

milled, ane M
cDonald a at@ not rep

oxy an execacs
 in whe chrys

otile mining 

anc milling a
ress of Caned

a. 

ALL epideniolog
-¢ studies tha

t eppear to in
dicate differe

nces in patho—
 

genicity enon
e types cf a

sbestos ere flawed by
 their Lack 

oF quantitat
ive 

dats on cunmbet
ive expesures , fider character

istics, and sh
e presence of 

be graded as 
to relative 

cofactors. ‘The aicferen
t types » the

refore, canno
t 

risk with respe
ct to either a

sbestosis 0 

Fiber sice is 
critically imp

ortant in dete
rmining respir

ability, daepe
sition, 

retention, and
 clearance fro

m the pulmonar
y tract and is

 probably an i
n- 

portant dete
rminant of t

he site and 
nature of pio

legic action.
 Little is 

known ebout 
the movement

 of fibers w
ithin the. body , inc

luding their
 potenticl 

for entry thr
ough the gas

trointestinal
 tract. Tne perocyne

mic properti
es 

ef fibers depend
 largely on 

their cianeter; fib
ers celoy 3.5 pa in di

ancter 

* 

are Tegarded 
as peing in t

he respirable
 range 1° Fiber lengta 

effects 

y 

deposition, longer 
fibers apparently 

heaving greater 
fibrogenic ecrects 

Hi +15® 

peculstion have
 involved oaly

 fibers detect
al 

by the optical o
F Lignt micre

scepe Cu, a
pproximately 

0.5 un 

: . - 
ear} nat 

and larger 
cae apphicat1

on ef ahetire
d mitroccops.s

 (£¢) tecenniques- 
has 

are att 

fivriis for
 every Lit-a ize 

that cum be
 demon be 

hovever, mo
 body of kn

ox ledet 

fo oeplative rian fanters 
to ethers is the EM 

that peraLte 
the 
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assible that th
e reletive 

wt
 

fo
g 

ve
e 

u
i
 

W
w
 

range, comper
e with fibers 

in the Ly range
. 

sks associates wi
th fibers of 

different site
s are éifferent 

for nonmalign
ant 

end maligient ch
enges. The evicence the

t buadles oF fib
rils mey be brok

en 

j
n
 

a
 

e
s
 

o
O
 

~
 

tj oO
 

’ A
 5 1 

dom within the b
ody tc individue>

 fibre 

fK numer of in
vestigators he

ve postulates 
thet @ Pp i 

g disease is +0
 carry toxic oF

 ancogen=c subs
tances to 

vuinereble site
s. Studies bearing

 on this keve 
rsis of Various

 

trpes of esbe
stos +0 deter

mine the cont
amines ts 

ith special 

: 26 27 
as : 

emphasis ot m
etals 27 and polyeyctte

 hydrocer 
es 

of the elutio
n of contamin

ents in tiolo
gic materi 

concurrent 

exposure of e
nimals to esbe

stos anc to ot
her matericus.

 The presest 

consensus is that contemin
ants eTe presest

, but 
enetic role 

ve in the inc
reased risk o

f lume cancer
 in 

tnsuzation wor
kers. It is not know

n wnether this
 is because of 

reauced 

- 

c 
moke carcincgens 

by 

oO
 
-
 

n
m
 
o
 

4
 

oO
 

cr
 

or
 

O1
4 1 a
 

clearance ¢f ESd
eSLOS , transportation ©

 

asvestoes fibers, OF the 
premotion by on

e factor of cB
 

o
>
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CHATTER © 

EYIDEUC 5 OF NUMAN NH
ONOCCUPATICHAS 

EXPOSURES 

Direct end indire
ct evidence that 

perscas other tha
n those working d

irectly 

vith esbestos m
inerals ere bei

ng exposed to a
sbestos is of s

everel types. 

Tor example, esbestos fipers cen be d
emonstrated in

 the bugs of 
persons 

not cecupetiona
lly exposed. In a fev geogra

phic erees, pat
hologic changes

 

recerded us represent
ing & reaction to asbe

stos (e.g., pheure calcif
ication) 

heve been found i
n popubstiogs wit

h no history of c
acupationel expos

ure. 

tsbestos fibers have bee
n demcnstracved 

in endient air. 

pevesnS Te LEG TISSUE 
. 

. 

Structures that a
ppeer to be fibers coat

ed with a pigment
ec paterial were 

96 

descriped in iung tissue 25 eerly es 190
7 by Marchand. 

These structure
s 

‘ & n) ei tof 2 +h 4 < n 19 
y 19 * a 

were actually fibers coated W
itte henesiderin

. In 1929, Cooxe 
descrited 

such “curious bod
ies” in essociati

on wth pulmonary
 fiprosis. Stewart and 

a tah e an th Noo tnd : “os 
4 

Haddow referred to them 28s asbestosis bodi
es. Because those ¥

oo Work 

with asbestos e
xhibit then 2 f

ew months efcer
 sterting work, it ves re

comized 

that they were 
evidence of exp

osure , but not of as
bestosis. Tne term 

- 

rad 

“asbestos voy" can
e to de the preferred

 designation. 

Ac long a5 one coated f
ibers were coune in persons tnow

n to heave been 

Greuprr oLowt
y exposed to 

asbestos, the
 identity cf 

che centrel f
iber vas 

Selden ceri lonee, althoushn fron t
ine to vine sim

iler obfects ve
re foune 

ie - oo 

fu per One eith ne k
nown exposure

 tO nabestcs.
 Perum in Looe s aonb 

AW repos’? puplished besveen
 1922 and 1oG62 ir vbien hese ob

jects were 

antoeiatid with
 expeserds 24 grapnite, qoel, snp lends, rucihe, djalonmsceces 

. 
Git hich cme cre

pe fur fe stog might heave 
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produce 3 sh bodies in experimentes
 aninals indica

tes that they 
result frou 

e nonspecific r
eection to any 

sparingly solubv
ie fibrous fore

ign body, 4s 

Tnere is thus anple 
justitice- 

‘aghastos body” 
as & generic te

r3 Gougn?~ in 1
965 

“rerruginous body.
 

; 

L5i . - 
: 

: 

Thomson et sl
., > in 1962, were 

the first to 
show thet wne

ss coated 

@ of lung smeers in 5090 consecutive
 

ed what were ce
lled “asbestos 

pacies.” 

Reports 

obtainea in simi
tar autepsy seri

es. 

tesats 
153: ae . os 

. 

Uridjien ct 293 inferred 
taé if e sufficient

 wolune of lung
 tissue 

nearly ell pe
rsons woulda b

e found to ha
ve such | 

© Lun in Pittsburgh
 confirmed th

eir suggestio
n. 

fibers has pro
ved to be a f

ormidable, tec
nnicel 

Si 219 : : . : ; 
eas 

DT Seat? Without fiper-by-siber
 analysis, ell

 thet can We 
gaid is 

ated Pibers resemuling tho
se in asbestos wo

rkers are pre
sent in most 

Stripping the 
coating enc en

alycing the 

imag Gemonstra
te thet the co

res are 

we ive 
o is tedious ang o

ften inconclus 

rt eatal fiber conten
t Gf the Lun

gs, whether 
guch 

we af 2,000 
consecutive 

au ona te 

a 
. 

- ret oa. have ford thi
n, vnenatest, OF!
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vicitle fibers in two-thirds of 
the 1,4b9 Lung sp

ecimens tp, which coated 

Tibars were demon
strated and in on

e-fourth of those
 fn wich uncoated

 

were denonstrat
ec. trenty-cight co

nsecusive saxpi
es of lung tis

sue 

from the seme seri
es examined by el

ectra micrescepy
 Were found to conten 

3 

s > : 
. . 

eed bave repor.
ec similer findi

ngs. 

Pooley et ob 

trong that tost
 humen lungs he

rbor thousands 
or 

Some of these ere
 chrysotile ecbes

tos, eae other 

types of esbest
or ainerels ere probabiy +h

ere also. if most persons
 not 

exposed to asbesto
s, the nimbers of

 fibers & 

snell, compared
 with the numbe

rs found in the oc
cupationally ex

posed. 

of quantitative t
echniques, measu

ring bot 

coated enc uneo
ateé fibers is needed to de

fine a gradient
 of secumulated

 

fibers for corretevion 
with iocidence 

of disease, On 
the one hand, and 

history of environm
ental exposure, On 

she other. 

fibers are present in neny 

28,97 

ovetiy derived 
from the burning

 of Leaves and 
Fisnt pro 

te
a)
 

o
 
g
 
o
 

0
 

La
i i)
 

‘
J
 

La
 

such €3 paper, vood, 
and coel- Man-rade (mestly

 witreous) fibers have 

Telc, 

atso been identi
fied in che sedi

ment isclated fr
om nieaen Lungs - 

gq powéer, may con
tain & significant 

pmpunt ef tremol.te a
soectes fibers - 

infvermav.on io Cperet eennerning
 poszipie inereese ef fibers 

im iwte? wlth 

wo Tetvect arban q
d rural populetio

ss. 

cermp ure Pues ete te ebtatned
 bn 97h ang 

OST ned fe end on ese
mtrbornnt 

13 
.
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increase in the pr
oportion containin

g ferrug nous bodi
es. This suggested 

that, despite increasing
 use of esbestes in kev Yorn City be

tween 193k 

end 1967, fibers of a type
 roducing ferre j

noug bodies had 
not been 

pe p cS 

increasing at & correspondi
ng rete. However, Chang-Hi

run unt reports
 en 

ver each decade 
in espestos bodi

es in samples © 

w
 
a
 

ie
) 

be
 

ri
e)
 

ii
 a fi
) le]
 

n London in 21935, 19
46, 1956, 1966. 

J
 

oO
 

4
 

is)
 
a
 

a
 

1
 5 ir
) [a
y 

ee
 

PLEURAL CALCI
F ice TiOu 2h THE GENERAL POPU

LATION 

ty 108 <5, $ t4s 
at Yor + pl 

Meurman in 1968 reviewed c
ritically the lite

rature yelsted to 
pleuras 

x of studies svro
ngly suggested 

in a Finnish commun
e in which there

 was an esbestos mine
 and mill; the 

HM
 : . sone . + 12 

frequency was low 
for the remainder of the Fi

nnish population. 
Rayniot 0 

enlarged on thes
e observations i

n 1966, reportin
g that, of 633,2

C1 chest 

® and 1965 1526 snowed nteure
l cabci 

filns taken in Finland bereeen 198
 

ations, L230 of the latter 
were arong 63,483 

fidas taken in 1Q, communes 

o
 

n such areas y
e
 

in which there were a
nthophyllite mines. 

Rock and soil 

aiso contain much 
asbestcs, 30 that 

the demonstration 
that airborné 

anthopny 22 hte could be demonstra
ved over 25 km fro

m the mines is not 

! 

. 

efevant. Anspach! reports: chat, of 24h sub
jects with 

Tiention found in 2 chenek roent ye noGrarnic 
survey in 

vod near un eo
lestos factor

y - 

Jeagriben & RLS pr
evalence af ple

ura eateifienti
on in 

in feaiparea al e
ugpmegiee thet 

the most Likel
y ceusc 

9T zal 

fraucek fo Harsova, mad Bsus tui.
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26 
Studeny,* reporting on a high 

prevalence of pheurel 
plaques in a rural 

aistrict of Crechos
lovekie, have been 

unadle to demonstra
te a source of 

asbestos exposure. 
Tne consensus et pre

sent is thet celciNcatio
n elone 

ay not inveriably be
 considered 42 index

 of asbestos exposur
e in the 

13)
 

enerel populetion, 
glthoush it mey prox

pt & seerch for en environmenta
l 

m
n
 

source of esbdestos 

MEASUBE-GNT OF AIRBORNE
 ASBESTOS 

an 

A more cirect met
hod of obtaining 

evicence on the L
ikelihcod of expo

sure 

& 

of the general po
puletion would be

 the sampling of 
eir to determine 

the 

respireble esbestos
 fibers. ‘There ee, however

, 

presence and emeunt 
of 

to the pest method
s of sampling, 

identifying, end 

; 
78 90,122 ,137 

quantitating airb
orne esdestos and

 interpreting det
a so obtained. 

many uncertainties &5 

Limited information
 has peen derived f

rom measuring fibers
 on sampling sites,

 

such as that by Las
manen £ a1. 83 who showed 

asbestos fallout di
minishing 

ani@iy beyond 1 k
m frem an anthoohy

lLlite querry, put still 
detectable at 

: 
voph} q ; 

ST km. Counts cf esnesto
s fibers collected 

on menbrane filte
rs by high- 

volime cir sampli
ng end estimated 

oY Light microscop
ic techniques sim

ilar 

rd 

e@ shown smetl nunbe
rs of fibers in 

& 

to those used in in
dustriel hygiene ha

v 

101 
: : : 

few urban sites 20
°26 Such results, alth

ough showing nimb
ers of fibers Ge-

 

ceetoabie ty the Ligh
t micrescope 

low by occunationel 
health ox- 

fou and veriebie 
29 ye used with c

onfidence. 

perience, have been
 Loc 

Adeernative method
: that are currently under

 develormnt, incl
uding wstima- 

¢ fibers ia the iM and the 
rannes, 

ae pgbectes in many samples of anvic
ns 

ehewn migouratle co
ntentpasiens GF bat mf 

aoa oe . 

. 

cir 77 Teaprt. 
mongeapemenls are in their eurliest

 cher. 

aniopres. ip few sbaet be (Yee teat ar wiped Peeance of th
e risk fron ini. 

pal fibers. 
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CHATTER 3 

ESTIIMTION OF 
RISK IN HONOCCU

PAT LOU EXPOS
URES 

Industrial exper
ience has shown

 thet prolonge¢
 {nhelecion of 

esbestos can 

ineruese the risk of neopiestic C
seese- Pyeninetion of 

lung cissue hes 

nace it epparent that
 e mucn Lerger 

proportion of t
he generel publ

ic has 

formerly been
 realized; in

 

inhaled and re
teined asbesto

s fibers than he
d 

such fibers ih
 their lungs. 

Cen these 

fact, most wrosn 
¢vellers heve some 

leted? Dees the wenere
d public--8s w

ell es persons 
working 

ng io che hou
sehnoles of a

spestos worke
rs, 

near occupational 
sources, ivi 

living in the neichbo
rhoods of esb

estos plests,
 oF having oc

casional 

wT 
, 

rondon expesu
res--have a d

Getectac-y ine
reaseé risk o

f melignancy 
OF other 

disease becaus
t? of airporm

e esbestes? 
The Limited i

nformation ve 
heye to 

idemiologic s
tudies of 

it
 

a
y
 “
 3 13]
 

f
u
 

je.
 

4 9
 0
 ct
 

%
 

a)
 

¢ nonoeoupati
onas exposure

 OF by extrap
olation 

with direct oF indirect 

‘ye ocmd is a quant iiative
 estimate of ash momba

r ts .ual conten
t of 

cae twa Pibeda. ‘There mee feu sutn diresi 
apie rege GLUALES and 

yest bon BY one. 

sdecuety Le ANGEL
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Tne only studies that appea
r to implicate esbestos in 

the development of 

malignancies in persons not occupationa
lly exposed ere those inv

olving 

aitfuse masothelions, a tumor that is wucommon and thet has 
been the 

subject of speciel attenti
on in recent years. Meny of vhe mesotheliones 

reported by Wagner e& og 26
2 in South Africae were etr

ributed to household 

end neighborhood exposu
res in @ crocidolite~p

roducing area. Although non- 

occupational, these exposures
 heve been describec &5 gubsten

tier 208 tevhouset 

tudied T& patients with me
sothelioma diagnosed in L

ondon Hospital from 1917 

to 1964. Of these =i {Lo.8%) had 
occupationas exposures +

o asbestos, 9 

(11.8%) had a reietive who worked with 
esbestes, LL (24.5%) hed ne

ither of 
a 

those beckerouncs DUt 
had Lived within «© half-mile of an esbe

stes factory ’ 

end 25 (32.9%) had no know c
ontects. Corresponding yercenteges for

 eB” 

rrouc of matched contro
l subjects (patients i

n the san hospital fo
r other 

erour 
B 

at 
: LS 

@iseases} were 10.55, 1.3%
,°6.6%, and 81.6%. Stumphius anc Neyert ° 

reported no mesotheliomas
 in the community neer th

e si oyerd in Flushing 

emes reported in the provinee of 

(Holland), although LT o
f 22 mesothe 

teeLund in 2664-1967 had been in workers in that yard. 
Raunict®9 found 

no exeess of pubmonsry, ple
ural, oF peritoneal malign

ancies tn the areas 

of Finland where pleural c
alcifications attributed t

o anthophyllite were 

present in Cf-9% of routine chest s
urvey fiims. Tn ¢ series of 17 

menotheLionas collected 
by Borew et 

hes wore) on an asbestos miil, elt 

cetul tere arasm came Crom en eres 

teepen one Pistasae’' To 

pent Ge Cenngcybvanin, we had warked in notesto. pitts.
 8 hived or 

, dad 2 vere seer OF fumilles tha
t 
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no history of e
xposure could b

e obtained, 

McDonald et a
e included esbestes

 workers; in 22,
 

end the remaining
 10 hee question

able rondem expo
sures. 

collected inform
ation on 165 fat

ed malignent mes
othelionss known

 to 

pathologists in Canada between 
1959 ene 1968. Tey contimmed en 

association 

with occupationa
l exposure to as

bestos but concl
uded that the ex

cess Was 

in the menutactu
re ang ingustria

t applicetion of
 asoestos, rathe

r than in 

pareat that no 
quantitative co

nclusions were 

'g
 

mining or cilling
- Te is & 

which present 
serious metncdoL

ogic problers 

fp
 

ry a
 

. 

possible from 
these stu 

They suggest 
& risk in hou

senone conter
ts and in 

residence in t
he jemediate n

eighbornoad of
 asbestos plea

ts. Tpere appear 

tn different typ
es ef ocgupetion

el exposures, 

ry
, 

to be different
 levels of risk 

ang som: of the
se Gay pe refl

ected in corres
poacing nousch

olé end neighbo
rhoad, 

~ 

In no analysis o
f causes of deat

h in @ Lare? populati
on has there bee

n 

vantitative est
imation of the 

lung content of
 git 

rit to determine vhe
ther 4 detectabl

e gradient ef eal 

Vee iT 

ferruginous b
odies and bar

e 

w
 

e
 hi o
 

a
 

A)
 
3
 

be correlated w
ith asbestos co

ntent. The series SO 

too smell, and 
methods have b

een too variabl
e, to permit any 

conclusions 

a5 to thea importance of s
makl numbers of 

fibers in the Lung - 

Fro OCCUPATION
AL ER CRIDICE 

with inhabiog 

ten oF evadene
 Of the relative risks associat

ed 

ct
 
a
 

n
 

?
 

miderete or oa
cll number, af 

asbestos fibers
 +5 xperienee of perseas 

ae finitely 

Lave nod cegup sli
emal sepsercs bel

ow those known to be dee 

semnended for pres 

eorbsrns Ciber concentra
tions 

ssbeghe spy nme och figne
r than eny Lik

esy oe 

16
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nonvecupetional sit
uations. For exampie, one re

commenced standard 
would limit 

the averesc conc
entration of air

borne chrysotile
 to 2000 fibers 

per liter es 

determined by digh
t-fleld count +4 

Another thet has b
een proposed woul

d 

limit average conc
entrations cf fib

ers te 5000 fibers per
 iiter- 

Occupetion-relev
ee asbestosis ca

n be effectively
 cont siied ¥ 

fiber concentrat
ions much highe

r than ere linel
y to be en 

occupetional situa
tions. It is important t

o determine whethe
r workers 

to levels that 
prevent oF grea

tly delay 

whose exposures h
ave been reduced 

asbestosis, 25 well es others
 whose exposures 

4re inairect, nav
e, @ lover 

risx of Lung cance
r than those with

 bigher end mo
re cirect expo

sures. 

Yorkers who began 
employment in a British textile 

mili after 1933. ~
hen 

jmplementetioa of 
the Asbestos Indus

try Regulations of
 i931 reduced (but

 

dic not abolish) d
ust exposes, ver

e reported in 1958
 to show no excess

 

of neoplesas. fhe long Latent pe
riods of asbestos-

related 1ung cance
r 

iy be even long
er at lower do

se levels, 

and mesothelicna, w
hich woul¢ provab 

to draw finel c
onclusions as t

o che evenvual
 

incidence of these
 malignancies - Nevertheless , reduced exposure s

eems to 

is)
 

oO
, Pe
lt

 

o
 
t
 

a
s
 

ty t=
 

iS
 0 [a
7]

 

te heving on effect
. Another indicati on 

oF reduced inc
ide 

ensat of disease wi
th lower exposure 

theugn there were 

fa
 a be & o
.
 

cr
 

a
 

$!
 
o
 

Pp
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occurred in th
ose who had be

es caxtoslly e
xposed. This ghEs 

> 

insoTer as chr
ysotile miners 

ene millers ere
 concerned, w

e risk drops 

off repidly wi
th decreasing 

accunuLatec dos
age. 

oat series of 
case reports of

 negothel toms {
nelude scme 

heve worked in 
che constructio

n oF shippuildi
ng 4dndustries, 

but in trades 

not involving d
irect contact w

ith asbestos 2°
 Such persons &5 plumbers, 

electricians,
 end metel wo

rkers often h
ave nore ferr

uginous podie
s in 

13k 
33 

te—coller work
ers. Although Dusn 

and Weir, 

roups in Cali fomie
 thet yeveet

ed 52 excess
 

n insuletica 
workers, fou

nd no excess 
Jiums- 

+vades, the 
GrOUDS they 

studied were 

cencer Geeths in
 other construct

ion 

ailuted with ma
sy persons who 

were uolikely t
o heve had expo

sucts- 

Nevertheless, t
here Mey pe e a

efinebse gredie
nt ef effect wi

thin the 

construction 
traces - More thorough

 gscuales of s
roups with in

direcs 

expesures are 
certainly neede

d. 

We cannot extra
polate from the

 morvelity expe
rience of those

 who are 

@ireetiy and in
directly expose

d to esbestos in
 their esployne

nt® to the 

Fa 

” 

generel public
 ¥h heave had moder

ete or slight 
expasures fro

m anbient 

eir. Tnere is evidence to
 suscest & -recient of 

effect froa di
rect 

pote] g 

egcupationes, 
to indirect occ

unationtt, to Teal 

ere Levels of esbuctss eypot
ure Chee wihlonaat 

we pasocinted
 with ony 

ertectebde rior Went these Leveds are te not Knosn, ve
 

ayes 
“tmS tout an 

coset qiptn
e ee boheant

 

Cneresicd 

ere Gna. ote 
mag te ferreting. | ate og fhteaa in the dr Lun.uie 
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CHAPTER |i 

SOURCES OF pSREST
OG FIBERS Ti AMBIENT ALP 

- 

Precise tnfornat
ion is not aveil

able on tonnages , nua
bers 0. fibers, fiber 

sizes eng varieties
, etmospheric disp

ersion, ang ultima
te fate oF the 

esbestcos ecitted 
into embient air. Although there axe no rebiable 

date 

to justify extrapo
lation from the mo

re completely stud
ied occupationel 

exnosure experie
nce information re 

rains actuel and
 otentiel sources

 

5 
+ 

of .emissicns of 
espestos fibers 

is of value both.
 for directing fu

ture 

studies anc for 
understanding th

e steps that mig
ht be eaken now 

to sare- 

Several varieties
 of asbestos ore and counterpe

ry rock (contein
ing ElMesizec 

esbestos fibers) 
occur es outcrop

pings Or are jus
t below the surf

ace of the 

earth throughout
 the world. isbestos fibers 

can becane eirbor
ne from these 

formations during
 road-building, 

construction, an
d tilling of the 

soil, 

as well es by La
ndslides, erosio

n, and weatherin
g. Tale, moned and 

used 

ts in fibrous, es well es platy, f
orm. 

a” 

extensively in the United Stat
es, exis 

sbestes ore enc 
rock, tale exists

.on or clesé to the earth's surfa
c2 

re
t 

pe
e 

o
o
 

om
 

it
] 

and is subject to di
sseminating force

s. Such naturelly o
ccurring talc, 

ag wel} as the Large quantit
ies used es a diluent end cer

rier for pesticid
es, 

P - 

; 
- . : te . 165,167 

can add to tne backgrou
nd fiber concen

tration 4% che ambient 
abr. 120% 

under 

It is tought thet s
tudies of fibers 

in glacial anc po
iur ice nov 

Lopermnit comparis
ons of recent der

ucivion with those in the pos c
t
 

« 

yantion om tine relative esntribvet
iens 

2
 > 9
 

ie
 5 

be
e]
 

"s
 

QO
 

7
 
a
 

Yn
 

[o
m 

CG
 

wa
 

=
 
=
 

rc
 

pd
 

ve
 

4
 

u
 } 
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os emissions. 

des enother s
our 

estos provi Lling of 650 
c a few mines a+ 

wow 

g presently con
fine 4 

pa activity 5 PY uct 

Aricone, ond
 orth Caroli

ne. 

caont, ro 
v y for open-pi 

on of the cre 
bo 

4] 

sturoence by nd ene to & “i 
ere exposed to

 ¥ 
ling il ad m ing min 

vices pr US & é@ collect] 

d esdestcs— an 

te) 

Ps) 
c
 
a
 

Le) 

contributes t
o 

<3 Paks on ru 

eR 

usually 1n 

BY 
veral 2 tne 

es are reused, Ifo. 

11 become 2@ source of 
hey WL - 

+ ewherc, » meer ek cuct 
née 

@ during nandl
i es 

os is spiil 

C
d
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« 

occur during the shipment of 
products. sranoportsre esbestos-

con taining 

solia westes in open v
ehicles througn urban 

erees cen be & more important 

emission source. 

c 7 

+ provice yentilati
on and other aust-c

ontrol meesures 

+ 

for the protection of 
workers may emit esbes

tcs fibers into the su
rrounding 

environment wmless effe
ctive air cleening is a

ppliec tec effluents. Fibers 

removed by ventilation 
and filtering devices a

nd not reintroduced int
o 

the production proce
ss ead esbestos—cont

alzing weste produc*
s of the 

manufecturing proce
 s ultimately ere di

sposed of outside t
he plent. 

USE OF PRODUCTS CONTA NI
NG ASBESTCS Ue ae Doe 

nN 

Many products, @t ti
mes wmknown to the u

ser, ccatain espesto
s of ont kind 

or another. There are great Variati
ons among such products

 with respect 

to the chences of fi
ber releese Quring t

he use of the product
. The LikeLi~ 

hood depends predomi
nantly on the ease w

ith which the fiberg
 cen be dis- 

f enercy end on the d
egree to which the ep

pli- 

cation of enersy act
ually dastroys the f

ivers d@uring the use, of th
e product. 

¢. 

- 
: 

. 
* 

- 

Algecst all the asbes
tos fibers used in the U

nited Szuetes for menufactusing 

products beconts tig
htly bound within the

 products end underg
oes Little 

brasien or wear befo
re being discarded. 

fisbestas ceneat prod
ucts 

e
 

ia)
 
e
 

Gg
 

t
e
 

I
 

P
 

(eccounting for m
ont of the a.best

os used in the United Scta
ces), shingles, 

perth as trakes 

ie eonarenralle and ab ti
mes inest cemplete. in the case of brakelinin-: 

Leated 

ee
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most chrysotile 
fibers are destrayed by

 being converte
d to another 

substance, which is
 nonfibrous 09 168.

89 Nevertheless, on appreciable 

percentese (1%-3%) remains es Ciprous asbestos. In some products-~ 

/ 

for example, asb
estos cloth, pap

ers end sprayed 
fireproofing nat

erials— 

tightly bouné oF mi
xed with other mete

riel thet 
PY o

 

3
 

Le]
 

c
o
 

esbestos fibers er 

holds then in pla
ce. Fiber releese fro

m these procucts 
occurs primarily 

during applicetion 
and removel. The spray fireproofin

g of buildings wi
th 

asbestos-contsining 
nateriels is e cese in point. 

Tris operation can 
be 

a serious source o
f acission, in that

 it usually oceurs 
in densely populated

 

ereas. The terval arount 
of- asbestos fiber 

used in such proc
eacures, how- 

ever, is reletively smal
l. 

. : - . 

Vale is mined an
d gilled ang use

d in greater qua
ntities than is asbestcs 

in the United Staves
. Because it contai

ns asbestos siper
s, its uses will 

add to the tctal 
number of fibers 

(inehuding nonesd
bestos fibers) emitted. 

The use of tale in éispansing pesti
cides over wide ere

as of the country 

és use in cosmetics are two examples of
 how anis material

 may act 

5 t
w
 

“
 

us a source of agbec
tas and other fib

ers. 

DEMOLITION 

For years, acvest
es has been ineorpe rated im b

uilding materiels
. In 

loosened asbestur 
ern 

In general, sing le-£
 

at asbestos tn ulation. 

Teemohi tiv 
that have been Chrerprenehse
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with esbestos-contain
ing materials will pr

ove to be an emission source in, 

« 

the future, requiring coutro
l measurcs. 

. . 

SOLID-WASTE_DISPOSAL 
, oe, 

Solid wastes prod
ucec during manuf

acture of asbesto
s~cont cining prod

ucts, 

use of such products,
 end demolition cen b

e entsgion sources. 
These 

weste materials are usuelly dispos
ed of without rega

rd to their potent
ial 

as emission source
s. fAiternate methods 

of disposel often 
result ina 

astes with municipel w
astes in open 

comzingling of as
bestos—containing 

Ay 

duzps anc thus cre
ate @ long-term emissi

on source. 
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CHAPTER 5 

PRINCIPLES OF CONTROL
 _ 

The naturel ba
ckgraunc Level

 of espestos f
ibers {gs difficult to q

uantify 

aity. we major sourc
es of local 

wient-eir cont 
minetico with 

ay the source
s of enission

 select those 
to which 

presently evei
lable control 

procecures cen
 be applied, e

nd point out 

thet need furth
er study end a@

evelopnent of n
ev methods of 

control. 

© asbestos Tite
rs heve been i

dentified in ma
ry areas of 

reservoirs thro
ugh erosica an

d vind make up 
4 neturel peckg

round of 

asbestos in acbient ai
r. Pow date ae 

aveileble oc 
the magnitude

 of the 

contenination
 trom natural

 sources, var
Letion with g

eographic loc
ation, 

and seasonal 
wariation. it is desireable to 

have informat
ion on the 

naturel backg
round, yecaus

e 1% would as
sist in evalu

ating the eff
ects of 

control measure
s ane perait so

s? estimates of
 She Lower limi

ts,of con~ 

: . 
. . 

. 
. . 

Sal 

tamination th
at might be achieved i

n aifferent e
reas of the country. 

The stendare 
sechniques for duit contr

ol is undergro
und cr open-pi

. 

pe not alressy
 in use, con be

 uppiie ign asnvs tos mines
. Rondvcoys in 

ore should be
 covered Sith

 Laryest 
transported, 

handling 

of ore slrould b
e mings ss 

piles should be 
reistened to 

pedvee Fine e
roricny ned e

as bet suite shauld t
e created wit

h dugt-suppr
iss by 

een. 

me 

ereces 

ct
 

rn
 

]
 

CG
 

u .
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HELLING OF AS
SESTOS 

“ —
 

An in-plent du
st-control pro

grem for prote
cting workers 

in esbestos mi
lls 

{includes exneu
st yentiletion

 with efficien
t éust-collect

ing and eir-cl
eaning 

Jf 

equipsent, S
soletion, en

closure, Ket
 methods, end good hou

sekeeping an
d 

meintenence. 
. 

- 

oF PRODUCTS C
ONTALEING ASBE

STOS ct “ 

Tne elements
 of dust con

trol recomen
ded for the 

milling of e
sbestos ore 

ts. It is 0
 

elso apply t
o the manufa

cture or esb
estos-contain

ing crodu 

mportant tha
t 2 géusi-contr

ol system be 
soecific to 

the cperavion
 for 

which it is 
& ed and thet

 it be teste
d to ensure 

its effective
ness - 

) 

Only persons
 especially 

treined ene 
experienced 

tr dust cont
rol shoule 

be used +o cev
elop and insti

tute dust-coot
rel procecurss:

 

fn important
 emission so

urce is the use of in
subeting met

eriels conta
ining 

astestos. This constitut
es only 2 smal

l fraction of 
the asbestos u

sed. 

But the esbestc
s in some insula

tng wateriais 
is nee pound as

 <t is in 

cementitious 
proéucts or t

iles; construction 
activities us

uebly are cer
riedc 

r 

on in urban ar
ees where meny

 people ee ex
posed to conta

minated air; anc 

control of du
st during con

structicn, el
thougn feacit

ic, is airficult.
 

Tne Gost effe
ctive approac

h i e.posurTes of 
the enerai public

 

Ling dest pr
oduction and

 

= 

+2 oriesn eau
ring cong ruct Lom WOU.

 ade generatio
n of cust 

uid be produced by changing, mete
rinbensndling

 methods, VO
R practicrsy

 

toateanup pramdures. 
Laced canis

 sy3tens sho
uld ve used 

far dust 

acliecti un e8f points af s
eme rat oti for exempts 

dust qobiecto
rs fer band 

aye 
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saws 

are being made. 

efr-moving and 
vf 

> confined spaces 

hygienists end ventil 

aveiledle. 

DEMOLITION AND 

are avelloble, and hand-pow
ered 

elr-cleaning 

Much developmentel 
work 

. hie subject hes 

ation engneers, e
nd no seticrectory

 

WASTE DISPOSAL 

‘Demolition end waste 

appreciable amounts o 

procedures are strict 

down are useful. Caution must 

disposal are likely 

f asbestos ere used
 

ly controlled. 

wines and to keep slucge
 cron arying out 

through natural force 

weter. 

s and from being intro
duced into 

is whether there are met
hods 

that are suc 

bsaed 

are not entirely 

eid unidentified or a 

conce 

129 th 

seule we 

satisfactory, 

“no mere complete 

tion in the is)
 

ficiently 

thods of sampling, ide
ntifying, 

sources. ixed 

systema for use in tunnels, 

Tsoi 

ve observed not to 
demoLisn 

Gevelopment of @ gu
retegy 

sensitive, specific,
 and 

Only within reeens ¥
 

tniiention of ta. 2 Gs ri 

tools suppided with exha
ust systems 

ig needed to produce port
able . 

crewl spaces, end 

ant c been neglected >) industriel 

eauipsent is 

+9 be emission 

in congstrucsion, 

ation, encioourt, a
nd wetting 

ish during bigh 

end becoming sirbor
ne later 

sources of drinking 

for control t
 

2 cy 
. 

for measuring eirbor
ne concentretions of 

* 

reproducible. 

asbestos 

aurs have nethots 

So hygiene purposes been
 

ntrations of fibers 

ey use samples eclilse
ted on ers in which 

th phase -contrn.. fliuainatian. Fiechron nicgroscapic 

eantens
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of the air; but when the n
eed for fiber tde

ntifiention 43 in
cluded, they 

are tedious and e
xpensive for rout

ine use £166,137 
The relative blol

ogic 

significance of 
different sizes 

of fibers is not known, no
r is the relative 

{mcortence of 
fiber aucbers 

anc fiper mass
. There appear t

o be no ublished 

x 

ie 

cata on the ef
ficiency of ei

r-clesning equ
ipment as related to 

fibers of 

. 

In spite of the 
eifficulties is is possible to s

ample eir, deter
mine the 

= 

? 

epproxinate co
rcentretios of

 airborne fibers, anc tdentify t
he major types

 

vt 

> 

v 

of asbestos. 
It is not cées

irstie to Limi
t environnest

el meesurement
s to 

e single metho
d until there 

is @ cieare> 
definition of

 the critical
 

variebles in te
ms of health. 

Becarse of meth
odologic eng ot

her un- 

nurerical ambien
t 

certainties, 
it is not yet 

feesible to b
ase contre. o

= 

")
 

w
e
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CHASTER 6 

Two recent repor
es 425187 h

ave discussed
 in gome deta

il the meny k
inds of 

research needed 
to ansver press

ise questions c
oncerning the a

ffects of 

asbestos on he
eith end the 

degree enc nat
ure of necess

ary control 

Investigations 
elons the follow

ing Lanes shoul
e be given high

 pri 

Stucy of the m
echanisa of ac

tion of the as
bestos minerel

s should 

S. 

ority. 

continue , 

with particul
ar attention 

tc carcinogeni
c effects. i¢ is important t

o 

learn more abo
ut the influen

ce of asbesto
s type ené fi

ber size 

respiredility,
 deposition, 

retention, tra
nslocetion, ene effects 

sissue, cellul
ar, enc 

at the 

nolecular Jev
els, with and

 withous cofa
ctors. Ie 

is especially 
important thet

 the role of 
fibers belov 

the LM renge b
e 

clarified. 

Methods of sam
pling, identif

ying, anc quentitsti
ng airovorne as

bestos need 

continued cevelo
pment. Coordination wit

h studies in eri
mats enc men 

ie} 

ezsential to e
nsure that env

ironmments® gat
a will <2 ciol

ogically relev
ant. 

ye
r 

Vt
) 

& 

Similarly, metn
ods for identifying

 end quantitat
ing asbes tos i

ntbiologc 

rd 

tissue need dev
elopment and ep

plicstion. 

o mo Quantitative meth
ods for measuring air

borne esnestos s
nould be epplied 

widely to deter
mine the nature bec

keround end the
 concentration 

unc 

distripution of
 Sivers ia the eir peer

 various SOUrc
ES. fenventional 

titnetnogs anc EM mitheds should 
on applied gisulv

angousiy + 

eceupealronal an
d community sit

ueeians.
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spre epidemiologic 
studies arc needed

. Populations in sev
eral different 

exposure ranges 
should be studie

d, including occ
upetionsl, house

hold, and 

neighborhood expoo
ures. Special puudies cf

 mesothelione are 
needed to 

determine whethe
r the incidence 

has bees increas
ing end te deter

mine the 

current pattem 
of distribution.

 fh lerge series o
f routine autop

sies 

should be studi
ed to getermine 

whether ceuses 
of death can be 

releted to 

amounts of esbesteo
s in the Lungs en

e other organs. fol the above ere
 

urgent if a rengt 
of safe exposure <

5 to be estadlishe
c with confidence.

 

wa
d 

pa
n
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CHAPIER T 

CONCLUSLCNS K
ID RECO DA

TLONS 

OF ASBESSCS L
EER AUS 

. 

PATHOGENICIT: 

Any of the come
rcielly used 

asbestos minerels
, ned ‘nhaled

 in sufficient 

numbers, a5 in uncontrol
lec accupe* iona

l exposures, C
S cause cisabi

ing 

fivrosis of the
 lungs. An association 

petween oecupat
ionel exposure

s to 

esbestos and 
bronchogenic 

cercinene has
 been establi

shed, put the
 dose 

reletionship a
nd the role of 

cofactors have 
not Dees define

d. Evidence 

on between s
eme put not 

eth exposure
s to 2sbesto

s 

of e ceusal ass
ociats 

fibers end di
ffuse neligna

nt mesothelio
nes of the p

ieure and pe
ritoneum is 

substantial, bu
s evidence of 

such & relation
ship with other

 tumors is 

jaconelusive- 
Although the ai

fferent types o
f asbestos Grf

er in some of 

neir biologic 
affects, no typ

e can be regerd
ed 8 free of b

azerd. The 

ui
 

hypothesis th
at astestos eipers ect 35 cofact

ors or carrie
rs of carcino

gens 

is attractive,
 put as yet u

nproved- 

ASUTES TO RSSE
STCS 

ilar to those 
found in 

: 
‘ 

“ 

asbestos work
ers, im @ lar

ge proportion
 of randomly 

selected itmg
 

specimens in ma
ny parts of the

 worla is presumptive e
vidence that 

rs 

persons with no
 occupations! c

ontact may have 
jnhoted end ret

uined 

psbestes. Proof hes com
e in scene ereas wit

h positive jd
entification 

of 

chrysotile a
sbestos Sirers. fnatyses af 

community ei
r 

sources, eonc
gnerations, e

nd distributi
on 

ene Shuer congent
rations that

 have been 

nis are eral l, qORPAr
e with those 

tn industry. 

demnebretuc ie erobent Gir Gre fees 

wut deta are 
Tnadequat.> 
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F RISK IN HUAR
 HOUOCCUPATIO 

ESTILATLON O 

The nost import
ant vestion in the 

cese of pergons
 with nonoccup

ational 

E q 

exposures to as
bestos is wheth

er there is en increased ri
sk of mali nanc

ies. 

P 

Industrial expe
rience indicate

s that there is no iikelihco
d of significan

t 

asbestosis in
 nonoccupetio

nal exposures
. Te mejor pot

ential for ri
sk 

eppears to ji
e in these wi

th indirect o
ccupational c

ontacts, hous
ehole 

contacts, or 
residence in 

the imzediate
 neighborhood

 of esnestos 
sources; 

"ana even there
, the actual ri

sk is poorly. de
fined. Bet the fact th

at 

there appears t
o be & gradient

 of effect in s
uch groups sugg

ests that 

there are Lev
ets of inhale

d asbestos wi
thout getects

u.2 risk. It is 

not know what 
range of respir

able eirbome 
esdessos fibers vill ult

imately 

be found to heve 
nc c-rasurable

 effects on n
ealth. 4% cresent, +

here is 

no evidence t
het the small

 numbers of f
ibers foune i

n moss resber
s of the 

generel populet
ion affect heal

th or longevity 
- 

Dp FEASTEILITY O
F CONTRILS 

HEED FOR A: 

Asbestos .is too importan
t in our techno

logy and econaz
y for i 

use to be stopp
ed. Bub, because of

 the known seri
ous effects of 

uncon- 

trolled inhal
etion of asbe

stos minerels
 in industry 

end uncertain
ty as to 

~ 

* 

the shape and 
character of t

he dose-respo
nse curve in cen, it would be 

highly impruden
t to permit unr

estricted addit
ional contanine

ticn of the 

Continued use 
at minixel ris

k to the 

public environm
ent with asbes

tos. 

public require
s that the ma

jor sources Of
 men-mece asb

este enission
 into 

the etmosphere
 be defined e

nd controlled.
 In the absence

 of such cont
rols, 

tees epprosch
 tnoae 4n ogcunat Lon

el 

hocel flLber concentra
nions might ur 

© 

nites. Analytic me 
Chagas and ep

identologs¢ 
date arc inadequace 

for the deve Lopmeat of
 emibent air e

eandarc:, Bul 
eo CL contrals are 

needs aga @pp rer cevattrle. 

33 
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