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SUMMARY AND EVALUATLON

\'l. \ !
. Subject: Discussion of the evidence indicating the prescuce of low lcvei)(/

asbestos contamination of urban air, Of interest and importance, .

rvaluation: While much of the material presented here may have #een vew to
the audicnee, the paper must be considered primarily a review of matcrial
.qi‘ously published ov presented, One specific nugpet of new Lnbrmntiou
is*¥ncluded. Urages 7 & 8 give the first written information on the results
of air sampling in New York City, rcporting actual counts of chrysotile
ftls made at various points in the city. "While amounts €D ranging

f approximately 10 to 100 x 107 grams per cubic meter of sampled air
may appear to be exceedingly small quantities of asbestos, it is well to
recall that chrysotile asbestos easily fragments into ultimate fibrils

300 to 400 angstroms in diameter and often 2000 angstroms or smaller in
length, Thus, 107 7grams of chrysotile asbeslos could represent a million

' fibrils" (An angstrom = oac ten thousandth of micron or one hundred

| millionth of a centimeter.) Tables IV-VI in the appendix, give readings
|

-

from New York City and other locations.

On page 5 the author speculates on the significance of minute
"[fibrils" as distinct from "fibers" of asbestos, but presents no con-
clusions in terms of human health. On page 8 he points out that "it is
hardly proper to speak of 'asbestes air pollution' in gemeral temms.
Thexe are different scts of circumstances in which such pollutiur can
occur, varying in intensity, intimacy and duration of exposurs, "

The overall effect of the paper, if followed closely, is :t.:at
of an extremecly complex and uncertain picture. Since the data ave 2ol
organizced with either summary or conclusions, the fimal senteuce cof the
paper may sum up the intentions of the author: 'Our experiences sui,eat
that much cducation on appropriatc methods for containing asbestos in
commercial use will be necessary; here, the asbestos industry has both
important responsibility and opportunity,"

Authors: Selikoff, I. J., Nicholson, W. J. and Langer, A. M.
— et mpt

Unpublislicd: Presented at the American lledical Association Air Polluvtion

Conference, MNew Orlears, La., October 5, 1970.

Title: "Ashestos Air Pollution in Urban Areas."

S ary: AMAs piv abovc.
gEmary glven anove L o e MR e TR

"T:..,IT:" '.al’u' --.‘.1 l:' i....i.--.:::—u—.al.. b:?l'-

N b — L1I2unY '

Asbestos Air Pollution in Urban Areas (1970)

Published by AsbestosClaims.Law
ACL Doc 25525 - Page 2 of 43

asbestosclaims.law/library/25525/2


https://asbestosclaims.law/library/25525/2

Asbestos Air Pollution in Urban Areas (1970) Published by AsbestosClaims.Law
ACL Doc 25525 - Page 3 of 43 asbestosclaims.law/library/25525/3



https://asbestosclaims.law/library/25525/3

‘ .I.I;; *

q . - 1 z_.jl-

E "~ . . : 1
:_J”‘_ _ ;e a YL ey, T T

B 4 " At the prn-eqt time, apprmmu

- X ' 4 - deaths is due to l\mg cancer nonj. is

: }1 2 4{ gieky ’ ? %% .
b LA nal cance: ‘and one
]"1 i 10 u due to saurolntuti. al }rr '“ﬂ uu:ign

For this partteular

“““ﬁ&'
nally a disaster. .

1" S X ;

A
' 1y is jmperfect, and :hn_&hle yrobhnl n .Wqé}. 24

(323
Ko e disseminated from the oceupuional avca !.a&ow:hq genera
| U .
8 Y b :  Three general observations were irenpegttb{,n\&log
*I - # : - J
}I[‘_ ¥ e was an ob-crvati.on concerning pleural ulcﬁi
| R Lol
{; & i known that this iype of cai.ciﬁcacton ut m}» ‘
[. . - I
£ K thie R-ray, occurved ﬁaquum.ly GinouE uun(
i ) P T ‘_l,w N
IR A ’ -
P oo ~in the thousand, a little over a thnnund, 1é._nml on
. ;
| f;! 150 cases of pleural caleification mu Mnd A}mn
’ 20 years from ouset of exposure, but mlya,oau Mr
I. ,l d 3 _'b{ u LI ?‘w 3 ' ‘ :'
. had passcd, - q QZA; i)
.5#t | '] 1 N ¥ - 08
‘{- »".l Knowing this, T thlnk. you can apptaghcn ﬂ\c dt i * |
L ‘
!’ l Kiviluoto's report in 1960, lie is a :a_dto_lgag.lr.%gnl Hﬂ.:a
: BE . s | ol
- ¢ tuberculosis survey in eastern Kmlu thqu."m,ﬂ' :
| =" i e
REL this weird pleural calciflcation, None g‘ .thoum {

however, lle was doing a t.ubure.nlolu survey in this .fpum,
F e
farmers and farmees wives and very pn’co'vu\mlv l\: !,‘" ot the

county had un ughestos mine and -m in it, Em the nuq:

' : sueh a mine, he found none of thm p u}' utﬂ&!
."'-'p " g _iq &a Ry .___--"'“ : =i ﬂ
I.‘ ]‘ ' . o I'- r‘l .I \.‘ I ' ml t ‘* q * II. ] ’

Asbestos Air Pollution in Urban Areas (1970) Published b;
o et p ublished by AsbestosClaims.Law
asbestosclaims.law/library/25525/4


https://asbestosclaims.law/library/25525/4

i ,m"upu l:o bue.{‘ Hhen u hits ﬂtﬁm,’ ( "_f
| 5

: pumuy eﬁ mtng nlous the ent&u
L cavu:y." This Ln at hpou&*ﬂw
K Ny Knowing this, the ucond obqut apk,%at g‘
~ *  was in South M:u-.)mked qu?‘fgw

7 tumor at Mt. Sinai because the basi
that of Klemperer mg_,m:ln ,—.Fla, ‘g” dc f.

>
~malignant pleuwral uuotfﬂm m@m"n

f { v . .De. Otani, . our lutgi.cll p;tboloJau:, wul-'paﬂ;;uhg
: ::- ¥ aniafmn 1930 to 1560 ve saw tmoﬁnu. wl o
LA, vy : 4
- _JJé This was all the more reas v*plm- -
: rﬂﬁ data. e reported 67 cases of l.h!.n a&hg;u& :
?’ﬁ; Afxica, o1l in one part of clmh ‘country, ﬂ@.mt chwes|
. ,:  Cape Province, a part of the muuy ulg.eh h?pg;:ﬁ
i ¥ "~ asbestos mines, 12 o A 'Jf,::"‘ri
{ A pathologist tutned epumnogue,i'
i I"' © tose, he intervieved the surviving sqtruivu.' m#n
By ! cases was able to uncarth previous uhump cqnngt, ul
”". . x40 yoars before, Thie contact vas mt occupat - ?;q
.g'T 1t siply consisted of living in r.wnm%n w:\:cht}\;t
~ will, or in one fustance riding to town in “!ﬂ _
asbectos alonpside, ete. ] JT: ' s '
T W R e the Inevmoconiosin len’rruh m{.&g 3{ _,
“burg in a five- rull paried thero I!I:\‘,t" ‘ '
0,000 silic
T - A
- N

Asbestos Air Pollution in Urban Areas (1970) Published by AsbestosClaims.Law
ACL Doc 25525 - Page 5 of 43 asbestosclaims.law/library/25525/5


https://asbestosclaims.law/library/25525/5

This rnuad a wry‘nﬂona quution ‘u{'uw-e

l|,4

recognized to be highly nuoctntad.vt;}; o«ppas,j.ol? !_u

‘ might also be associated with nonpoefupati.qml expos Q a
- K 1 il { ‘.’ -

epidemiologtl: at the Tondoun 8chool. of,llygtanc lookad- nto
i R h !m'er;lqﬁiﬁ

' question, She examined all 76 i.nltlmn o_(‘igmu tm
1 : e

logy files of the 1.ondowsp1m.’i“m aa%g back to 1910, 1
in 1960 to 1965, a ml..g{too vinimﬂ,th« nugm.vi

M e
G Bl 7

o a - ox
R
g

TR

cases the men who still survived.,

4 2,
As we' expected, she found l:hat: 31 o! the 76 cases

45 who did not work with atbeal:oc, ¢ uu\pl!'fh‘uvad

an asbestos werker, and 11 sinply hwd vi.t_‘hi'r’ ’l‘#llfvnl.
asbestos plants inBarking in Lpndon_., Vu- i M “,1...@~ ._ri A

Similar studies have been done in this coum.ry. Jug'ﬂ Liebe
when he was with tho Pewmsylvania State Dcpnrmm. of Hul ,
the 42 cases in their £ilcs and again, as Newhouse hnd Lmd
that 20 had industcial asbestos exposure. lug again, oft.h 22
wat, 8 lived with a half mile of an asbestos plant, and;% N
contnc‘: ir. the hougehold of asbestos wotkofc; . ﬁ,“.‘:

The next genexal oburvuion depended upon the o .
asbestos bodies, All of us are familiar witn vhese qulu ,ng&ggtt"
ucln. 0f considerable interest is that when you lquou

4

of the lung that has bheen ent, au u you aro mklug a maly

|
Bgucess out a -lrop of tlsnve Cluld, you umlul.lnﬂu can llo.

.-m_r ” ‘ I#..!. i .,33_..1

bodics on the

Asbestos Air Pollution in Urban Areas (1970)

ACL Doc 25525 - Page 6 of 43

Published by AsbestosClaims.Law

asbestosclaims.law/library/25525/6


https://asbestosclaims.law/library/25525/6

I v ¥ T > b W) AR il e

1'" ""“ Jvl‘.-_,

LS -

3 . : i o
e A ; e
Y L — ,..1‘,‘!.'.
3 .

Jolin 'rhumwom' pwo!nut o!

of Capccown, did thiu in 500 conucuc!.ve 0:“..,-

charnccetuttc ubcutol bodl.ou pruloa: Ln yn'y I.pua Ag

uﬂ a-bcnto- workexs were casily to ln gmlnd e nﬁ&_&: !

L'*J-

at a drop of tissue fluid == i.n th&"lml‘of oﬂum d

2 E g v
o Capetown, -__,,',_t* B ._.'jvl.'.' ;
s These findings have been con!!.md
' R o """J y
2 the world, 37 4 f'-?"“ J %." o
L 3 1 ;, I_.' '1. !;

5 lie also made %ctmn that uqm%a;},%oﬁp‘a er.

associated with asbestos oxpouura_uould bcqono u ,GWM cig:

lung cancer 18 at the present time by vtrtu% of the qu”_!_.1 in urk

arcas of fibers of asbestos. It shoul,d b- mted :1.;!1 off chat

-4 prediction is a stiong exttupolattcn agd hatdl;p-

'k ; by evidence.

i of an ashestos wo:ko:wred with thole ol let us say Hol

-

' neighborhovd recsadents ot family countacis or pooph tu

-y j V7 ;
‘Jation who have asbestos bodies in their luusa. ?‘-’ 'J, %

',f- In industrial circumstances it takes very little at}m&r

) incidentelly to be associated with extensive lurﬂ.ng or W“
: ‘ fhere have been a fow reports, they vary from 0.6 yorcont o%ﬂ

e welght to 001 percent of dricd lung weight, But we hoave no kmlodm

of lung content in other circumstunces,

rin that he pointed to uuhnuon lmdlul v}um he !ully wmml:'

o i R 5
wbestos content of Jwais. : .
R T e P I . .

Asbestos Air Pollution in Urban Areas (1970)
ACL Doc 25525 - Page 7 of 43

Published by AsbestosClaims.Law
asbestosclaims.law/library/25525/7


https://asbestosclaims.law/library/25525/7

Asbestos Air Pollution in Urban Areas (1970) Published by AsbestosClaims.Law
ACL Doc 25525 - Page 8 of 43 asbestosclaims.law/library/25525/8



https://asbestosclaims.law/library/25525/8

Asbestos Air Pollution in Urban Areas (1970) Published by AsbestosClaims.Law
ACL Doc 25525 - Page 9 of 43 asbestosclaims.law/library/25525/9



https://asbestosclaims.law/library/25525/9

Asbestos Air Pollution in Urban Areas (1970) Published by AsbestosClaims.Law
ACL Doc 25525 - Page 10 of 43 asbestosclaims.law/library/25525/10



https://asbestosclaims.law/library/25525/10

a1

- For example, there i r.lu;-
v VR e (k5 |

RPN g P I
e el -
- s

pglu or :'

e

v

.._occ\m:\l‘,imyll;m- and rhere i.nﬁn%ﬂ

which may be vary inportant, For e :unpln! $:M,_ n“’@

F T"

nubutos insulation work«rl dn thc con&l.rucnon mt

- ]
"4\ i

in I:hc mi.du: of s0Me 4,000,000 conqtr%uon uorkun

* w S It. -
Maryu o!.' the constructton 1r.duat.ty.: E') #J

e o s o _-4

© And if we wece to find asbc s}:ﬁn :iw

© In the emunations Lrom the fae 1;@
’F

'q,r

ueighborhood, i_n' uthut words, |1ui.ghh_attoqu

mu also 1 would suggesi probnb'l,[ am hon nal:uﬁg;

Serpentine ‘outeropplug gradually weather and 1 :hi.nk a mr
g &:
«= this has voet beew measured but I would nnti'ci.pwte g;n

surcnents are made «- a very mnll but delinite wmk o§ b

shingles, booard, ete,. might add a small mn: w clfp-

aiv poliution in addition to these pnrtu.ular umrcm'. ‘
v Euch vl these has its own discase mturnttxl andJ i ha
threads really should be \mrmlnd before vie say nty mfihl
lnlm'nu e rmnnplpu nf du" w?dj dmﬂ'm ?m-mm.,

l . A

thin I ae auhouion ek, One people

=1 A gt

‘__‘ 'i":_‘u T2

Asbestos Air Pollution in Urban Areas (1970)
ACL Doc 25525 - Page 11 of 43

Published by AsbestosClaims.Law
asbestosclaims.law/library/25525/11


https://asbestosclaims.law/library/25525/11

lle's mixing asbestos cement.

i«, stecamfitters, And the asbestoa fibers, ‘{n that cement jul: don £ kna:f .
"" how to ohey juftsdic:‘.ional' eraft linea. - Everybody eia« dou in tho;.;‘ ;
e % :
3: ‘ construccion industry, but not t:his. . g . "‘
Jlere, for example, when they get into their clothes changing
'shack the wen not only change clothes but they also distri.butc to ench T &
other the coutaminauts cach brings. 5 PP - : £ & &‘
And when. xou-%’ a constru.tion warkor housoholdv '.» L waddi
with this high vomnpie:, the ‘air conr.ainn these It&é;

ones are fibrous glass -- and the settled dusr. incidentnlly contnlns.n.‘ )

very much more, S$o this would be an instance, then, of :Eanily com:nct.

$ x—.—n‘\

The gereral communicy cocs get some contribution perhapl f::}qm
‘ Vi d c's,ﬁ‘ 7ol w

use of products, for cremple, brake lintnss.‘ The exact amount,thah.iu

couiributed frm this source is not known. . Probably yauch ot. tha bt.ke
does nnt «nd vp as ashestos air pollution, beiug burnt under »the lnic,n %
temperatures of stopping a car. We don't know exactly how much_vdot.s. -;l-s

This is ancther proBlem that has to be solved.

have made this beautiful contour wmap. And what did they make it wit}:h. e

g

Ixcellent matcrial, Johns-Manville asbestos cemen:. \

e 1)

And we had thewm actually make one for us and here: 48 how thoy
' E _'@.‘

did it. . vl

-
: But 1 would sugyest that the most important area to be looked at

.

is really the construction industry. Because this is where the asbestos i

is used, As you can sce from the bottom of that slide, the construction i

industry in 1965 \_chu-quaer'n of all ll'u asbestus used in the 2

Asbestos Air Pollution in Urban Areas (1970) Published by Asb: i
oL Do 25525 page 12 01 43 ublished by AsbestosClaims.Law
asbestosclaims.law/library/25525/12


https://asbestosclaims.law/library/25525/12

¥ L 5
! S 3 v it "-'_:‘
| * : _ -
v -

e - 11 -

;' : ‘.'!- l—-'F l‘ ..'I
M R | - 'Dr Q’;Pm,mﬂ R'q 'ly ' % C

W, “;";' the upraytng of steel pirders 1m #ﬁ: ﬂ. ﬂlns °

.-—“‘r

* . .'rhu 'u on the corner of A5th umt \_? 'l'hird; t"
T, ~ aay .z you Iulppclu to e gofuy dm Lh’ﬁ\!" 5 hk"i
4 T:l —r'ﬂ\iﬂ is o passerby, !u l;ﬁ*ruxq:bg. ,wv ,,,,

iy
uluy o! you know Duncan munm Mho aud hé

‘this is what Duncan had, "" A
‘

Wl - o . . - -
¢ L ~ his is the rbo aw 15 [SHE
II ‘4:“..I ! t-ﬁ g 4 ik .
A ~ of Art and Sciences and our tutuu art:lnphud scier uu
| ‘:j‘ | v : Loay "‘ D“’ : ‘ .“
flgl breathing this, .bw ) X i
[ EJ.,',.' . - The actual spraying nola' 1 Bll .": 24 e,
B 5 Wall and Water Stycetu,  and L’M.l'p l\“ mﬁ%}\ :
I8 'l‘; & s situation in the morker, And. thu u uhqn he hf-tl” pl\
Rt "
% But this is when he uuu,a'-'clw_ bean. Md; c%m;
1 L 3--.1 i:-_.
ll ‘;;‘"’ buted l.ln:ough cha: grtlcuhr part of town. s »:
1

This Ll on the Avenuz of the mﬁcn.ﬂ'!hnm
o —

1 thought it appropriate to b:tng this slide Mm  this i . r;‘l;:-.-'.,'_,. ‘
AMA weeting., This you will recognize as chtcam lnd L;\l_. POXL. ’P Lo

tl) receat! 0 N
W __g_ cenbly 1o i

Asbestos Air Pollution in Urban Areas (1970) Published by AsbestosClaims.Law
ACL Doc 25525 - Page 13 of 43 asbestosclaims.law/library/25525/13


https://asbestosclaims.law/library/25525/13

’: 4 . . " w-.
& lie's mixing aghentos cement. But the two leloUl in tho bnck are ;.
l’t : » i
tl"_ ks, steamfitters. And the asbestoa fibers in that cemu: julc don't know
.how to obey jufiadiutiunul craft lines. Everybody else doelAin the f
5 i

1
) construstion {ndustry, but ues this. ke
. !

5 Mlere, foux example, when they get into their clotheu changing

y chang? clothes but they also dilt:tbute to each

ghack the wmen not onl

other the contaminants cach bLrings..

h orker's househcld as we did Y
i T
, with this high voldﬁa'!]np1er, the air contains these £tbersﬁ§§;tha

-- and the settled dust incidencally contnina.'
L

then, of fmily cc-utacr..

And when you go to-a construction W
- - A—

ones axe fibrous glass

it -
" ’ very much moxe., So this would be an instance,
The general communi.cy docs get some contribution pcthapl f;om.tna
P (K -e
BN n

use of products, fnr cxonple, brake linings. The uxuct cmounL thut1§ ;7>
o i e
Probably much of ‘the brzke . =

conLributed frm this cource is not known.

does not wnd vp a3 aslestos air pol lution, beiug burnt under the high

Lomperatures of stopping a car. we don't know exactly how much does.
o,

This is another problcmlfhoc has to be solved. 4
flere's another fawily type.
And what did they make it wigﬁ.
Jolns-Manville asbastos cement. ﬁyé'yl T

have made thip peautiful contoul wmap.
Ixcellent material,

i A
And we had then actually make one for us aund here“is Low they

L LR

VR R
sL that the most important acea Lo be looked -atw

Because this is whuro;thc'usbestOl

aid 1it.
g
But 1 would suppe

is really the construction industry.

is used, As you can sce {yom the bottom of that slide, theﬂconltructian

ee=gnariers of all ihu uabeﬂtuu uscu “in the

llo\:l. od' Mm:, l'hufufor(., this Lo where the meney 15, m-d a cmm‘y’ ;
ey ~’“J

- PP PP
B B TP T

judustry in 1"6) uhel Lhix

ie

Asbestos Air Pollution in Urban Areas (1970)
ACL Doc 25525 - Page 14 of 43

Published by AsbestosClaims.Law
asbestosclaims.law/library/25525/14


https://asbestosclaims.law/library/25525/14

Asbestos Air Pollution in Urban Areas (1970) Published by AsbestosClaims.Law
ACL Doc 25525 - Page 15 of 43 asbestosclaims.law/library/25525/15



https://asbestosclaims.law/library/25525/15

Asbestos Air Pollution in Urban Areas (1970) Published by AsbestosClaims.Law
ACL Doc 25525 - Page 16 of 43 asbestosclaims.law/library/25525/16



https://asbestosclaims.law/library/25525/16

Asbestos Air Pollution in Urban Areas (1970) Published by AsbestosClaims.Law
ACL Doc 25525 - Page 17 of 43 asbestosclaims.law/library/25525/17



https://asbestosclaims.law/library/25525/17

the use of the material, propua!#tﬂ#hmul. :,:e. r

v would hazard & guess, that r.hn 8 u’tns af alﬁ%ﬁ‘
in lew York City cowpletely, 0:
=~ that would includa
is now lookin

Canada, etc, llow thay will nnforu this I do not know.
an inczease in uesothelioma?) : ‘

One New Yocl Plan vas the, 1'm lor:y, I forgetf

PJ_.—M.--

. ' discase mokes uc a little bir. uneasy. -For example, ehi

I"II’T{} jdentificd in Great Dritain und Holland as a ury wotdlm ‘ { ‘
h“fu: i Peter Marries at the Royul Navy Yard in Devon repgttcd Mw
& ,‘ in one yard in the previous year he had seen 14 cascs otm
L“TI' ‘ Not onv in an asbestes worker, All in shipﬁ.r.tczl, eloup:tq

coes of muumum in this one yard. 'rnmllntins ch

Ty - i
g a result of Lhe
-+

[ '-"-

ey g ¥ By -

' Q _'(‘w:r citien imm,,, ibesta
. '.-»-'\"" =
to New York City?) F- < ,g-t ﬂ‘ r:gn ; L

. , _A. New York City, nsnr %% tgfuﬂ.}\%l

rather stringent contyels, incMi.ns total oncloluu, va cu

been less than adequate e.mupl.i.ma.J md i.ﬂ Chig cyucinm

Q. (Has the increasc 1n comttuctlon in Nw Yorl'e

theﬂ lwn'n ﬁ

buflding., The {irst building to be lpuyed fi.nptoo! vi& é’
was in 1959, Our experiencc is ahead o! us, Incidaucally, th

lapse period naceuWMen onsct of exposure and wtd

welders, cte, 1 saw him two weeks ago. lie tel)s me l.hcu nu nw. 5

éa ath imrig . .

experience == du othvr words whqt he ie lwhhm «t 1: vh%yw " ol q;'??
ks in thar -ma ,&n 1935, '36, ‘31 MW ST i
whipbui it ‘_‘/i :tﬂ"l-lw l“dl W{MMGW - "“..

!:" :

T‘

& .

.le"ﬂ

Asbestos Air Pollution in Urban Areas (1970)
ACL Doc 25525 - Page 18 of 43

Published by AsbestosClaims.Law
asbestosclaims.law/library/25525/18


https://asbestosclaims.law/library/25525/18

Asbestos Air Pollution in Urban Areas (1970) Published by AsbestosClaims.Law
ACL Doc 25525 - Page 19 of 43 asbestosclaims.law/library/25525/19



https://asbestosclaims.law/library/25525/19

. wn FOLLUTION 1N VAN ARMs iz M
g A J. "Ql‘m Wed h‘CIlol'lUll. Ph-m-ﬁ.MMN
\

INTRODUCT TON

| ~....‘ ?. : ' ' T.s\nbd-‘-ecl \%»P_ C ;--‘--; ; ;-' | . | +i 1
- |
\

Farly in the 19605, the problem of asbestos disense was dissceminated from
the occupational arvea into the general environment. Three germinal obscrvations
were responsible for this,

among 6,312 residents of a rural county in Finland 1 This came very much as a .
surprise, since the type of ealcification obscerved hoad previously been deserihed
primarily in asbestes workers,” usually more than 20 or 30 years after starting
work ;4 yel the cases were nol among asbestos workers, bul among farmers and

First, Kiviluoto reported finding 499 coses of parictal pleural caleification
farmers' wives. The asbestos link was, hewever, Lhere - the county did have an

asbestos mine.  The L\Wummqition was that asbestos air pollution f "
mine was responsib funption that was strengthened when the s

of nsbcstus produced by ine (amthpohyllite) was found in the ai¥ '
away,4 and asbestos bodies were demonstrated in thc lungs of cattle grazing
the nearby fields.l

The same year (1960) saw g second worrisome communication, an'ncr5 reported
47 cases of pleurnl mesothelioma in a part of South Africa important for asbestos
mining. [Ile uncarthed potential asbestos contact for most of the paticnts two or
nore decades before, in many instances merely the result of living in the general
arca or by chance contact in n fomily setting., W%hile pleural mesothelioma had
previously been attributed to asoestos vxpo:uure,‘5 the strength of this associntion
had not been appreciated. More pertinent, wos the demonstration that it could
result from other than occupational exposurc,

Amplificntion was soon added. Nowhouse? studicd all mesotheliomas at the
London lospital. She confimed the close association with asbestos, 31 of the
76 cases having had occule exposure. She also confirued the importance of
non=occupntionnl contasds 0f Lhe 45 who had not worked with thc‘n_ﬁFH‘J'
had lived in the houscholds of asbestos workers and 11 had lived decades hefore,
within one-half mile of an a&boslos plant! Lieben ond Pistawka roporla‘ ﬂ‘;r
findings in Pennsylvonia, 8

What sppeared to be a Strong link in the chain of eovidence for environmental
ashestos disease was the report in 1963 by Thomson? that asbestos bodies were
comacnly to be found in the lungs of people in the genersl population of Crhpetosm.,
e exprossed o drop of lung Lissoe fluid onto a slide, ns if preparing a smear
for malaria exomination, exomined it by optieal microscopy, and in one-quarter
of H00 consccutive autopeics, found stracturcs appoarently identical with those
secn in ashestos vorkers' lungs,  lut these were not asbestos workersa = they had
been ordinary citizens of this large city. Thomson cwmeluded that they hnd inhaled
Presented hy 1,0, Selikolf, M,D,, at the AMA's Atr Pollution Medieal Researeh
Conferenee on Octohoer 6, 1970, {n New Orleans, hoetor Sclikoff §is Professor of
Modjeine and Professor of Commmily Medicine, Moun' Sinal School of Medicine of
the City University of New Yerk aad Director of bnvivonmental Seicaces Laburatory |

Mount Sinni School Wn
e .
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asbestos in the coarse of their urban Uving, from the many asbestos products
ahout them.  With knowledge of whot cexposurce (o these [ibers could do under in=-

dusitrial cix-cumleﬁmmi. and with Wagner's observations as

. exanple, he suppesd Pwere now faced with a “medern urban MMM*
predicted that asbestoszassoci ated neoplasms would-rival W%
conecer in the foture. - =

It should be noted ripght of f that Thomson's prediction 18 an extrapolation.
It Is a wide step from occupational exposure, with large numbers of asbeslos
bodies, 1o commmity contamination, with as a rule far fewer bodies, particularly
with little knowledge of a dose-discase response relationship., Too, the particles
deseribed had the appenrance of Lhese scen in ashestos workers, but some uncoer-
lointy existed Lthat these necessarily had an asbestos core,10 especinlly since
it had been kunown for 30 years that such bodies could be found after cxposure to
other fibers as well.ll

Despite these caveats, the three reports, taken together, posed a problem
that is now very much with us, Occupational asbestos exposure may be associated
with serious risk; for exomple, smong asbestos insulation workers in the New
York metropolitan area at this time, approximately one in 5 deaths is due to
lung cancer, one in ten is dee to mesothilioma, one in ten to gastro-intest
cancer and one in ton“to™®Basiosis and cor pulmonale,l2-1 These mon o
exposed to amounts w surely greater than those in the
ally, and we would not exp their risk to be duplicated in the general popu
tion. But is part of thoir risk disseminated, with the dusts from their work?
¥hat sort of dose-reosponse curve are we dealing with? Is there a threshold which
once crossed leads Lo serious ncoplasia hazard? An hypothesis could be formu-
lated that such a threshold includes very little asbestos (since small amounts

may still reflect billions of fibers and/or fibrils), that asbestos workers pass
it early in their carcers.

Such an hypothesis, or variations on it, would fit clinical observatiuns
made in the lost several years. Ncoplasms - Lung cancer as well as pleural
and peritoneal mesotheliomna - occur in excess cven gmong asbestos workers with
little or no radiological evidence of asbestosis, It is now apparent that cxposures
Insufficient to cause asbestosis may still produce neoplasin. The spread of this
scparation is not cstablished, but is recognized by recent appreciation that
while lower dust levels in industry may prevent much asbestosis, such levels will
not necessarily prevent camesy.!® 1t is not now known how low a threshold nust
be 1o prevent asbestos-associated neoplasms, if such a threshold THACEE BXIsts.

- "y :
S e - |

ASBESTOS IN LUNGS

It thus became important to know whether ashestos truly was a common con-
taminant of urban dwellers' lung. The demonstration that "ashestos bodies” were
1o bhe repularly found at autopsy in many citics of the worldl® confirmed Thomson's
| finding, but did not settle the question. There remained the nagging doubt that
the cores were ncecessarily asbestios, sn insecurity perpetuated by the technienl
difficultics involved in aalyzing such cores,

In recent months, the impasse has been resolved by avoiding the detour of
asbestos bodies, with the diveet scareh for nshestos fibers and ubrils.w In~
vestigation of 2,000 consecutive autopsics in New York had ghown that ashestos
bodies were common; optiecal micrescopic examination of 175u x lem? of lung tissue
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« . dn’each of these cascs showed asbestos bodies in 1,449 (48,3%) (Table 1). It is
likely that, Lad a greater v of tissuc Leen submitted for study, asbestos i
bodics would have b n all the cascs, except perhaps thg_}‘l,ﬁm ‘

. very young childré‘r!_.

: "m, T O, "Trz.-_%
The same cxamination & that, in addition to coated particles ("asbe 3

bodics"), unconted inorganie fibors were also rendily seen, Fibers thicker than
1.0u were almost universally to be found; most of these are as yet still unidenti-
fied although some were diatom (ragments, plass fibers or phytoliths. We were ‘
nore concervned, however, with thinner fibers = less than 1,0u in diameter = since ‘
these would be more consistent with chrysotile, the ashestos variety making up
95% of the asbestos used in the United States. Such thin fibers were also comnon- ‘
ly present, being found in 1,038 of the 3,000 cases, and tending to vary with the \
number of asbestos bodies (Tahle 2), ‘
|

The critical information was obtained by examining, in 28 of the 3,000 cascs
a very small portion of lung (conscrvatively estimated af 10‘6) by n technique
which allowed qualitative nnnly.«.js,l7 with the apprecintion that the unique
morphology of chrysolile allows its specific identification by high magnification

electron microscopy. S

e

Chrysotile f1{ fibrils were found in every specimg ‘ =l ,3).
In 4 of the 28, backpgroun trmination could conceivably have bw
for the findings. In 241 of the 28, the number found was greater than backgroui

counts could explain (Table 3). The morphological appearance and other charact-
eristics of these fibers and fibrils and recorded elsewhere,

It is cvident that chrysotile asbestos is a common contaminant of the lungs
of New York City residents at this time. Similar clectron microscopic obscrvations
have been recorded in 1.011:101\,20 where not only was chrysotile asbestos found in

almost BO pecreent of cases, but it was noted to be the most common and most abun-
dant of all fibers detected.

‘ The question inherent in Thomson's observations in 1963 "1s chrysotile as-
bestos commonly found in the lungs of urban dwellers at this time?’ has now becen
| answered, Yes, unequivocally."

TO ENVLLOLENTAL ASBESTOS DISEASE —

e,

L  RELATION OF ASBESTOS IUNG BURDEN — e —aan s

=

There are few dota at this time that would allow judgement of the significance
of the asbestos we have found in lung tissue of urban residents. Vhether or not
ihe amountis present as the result of other than occupational exposure are associated
with frequent risk of discase is not known. In part, this is a reflection of the
paucity of data concerning the asbestos content of lungs in gencral, inéluding

| those of ashestos workers. Such data as are available supgpest that the amount in
Tunps of the 1atter is quite small, ranging from 0.6 Lo 0.001 percent of lung

' wolght .22 1 would be expected to be even lower in those not occupationally
cexposcd .

No information is at hand concerning the ashestos content of the lungs among;
Wagner's cases, or Newhouse's or those of other coses with environmental discase, 3,24
Nor is thoyve quontitative information concerning the asbestos content of the lung
in individuals in the general population without asbestos stigmata, This is rather
urgently needed, with nge, sex, residence and occupational exposure taken into
nccount . el

wa 4

R T - - . =
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Sindice now in progres:s in our Laboratory and clsewhere?® indicote thnt
suitable gquantitative o5 for cstimating asbestos lung content will he
4 . feasible and thot rnte ostimates « approximating un order

| tude - are to be Wtﬂo b L - -

ASBESTOS AIR POLLUTION

It is probably an entirely justificd concept that the ashestes found in
urban dwellers' lunt is derived from the inhalation of air contaminated with
these [ibers., Very lilttle is known, however, of the conditions of such contim=-
ination and facile assumptions should be avoided at this time.

Previous Epidemiolaotic Observations

An cxnaple of where an "obvious” explanation might also be inaceurate may
be found in the assumptions adopted to explain Kiviluoto's observations. It
’ socmed natural to cxpect that the demonstrable anthophyllite asbestos atr pollu-
tion from the mine ond mill was ctiologically related to the equally demonstrable ‘
asbestotic pleural calei on in the populution living about that point s e .
It turps out, howvever, tha fhis may not be the entire explanation, and ' e
timale contacl with 1ocals ' skos bearing rocks including those ing ‘
houses, saunas, barns and the like might also play a role. - ! \

c

Indced, the latter association better explains almost identical epidemio-
logical findings in RBulgaria, where, again, pleural calcification was found in \
a rural populaticn. In this district, too, an ashecstos mine was being workcd but |
| it was on underpgrommd mine and hod opened only in 1943, too recently for its dis-
k charges to conlidently be expeeted to have had the effect noted (the lapscd period
between initial exposure and evidence of pleural ealeificution is 20, 30, 10 or |
more yr~uars). As in Finland, the loecal ficld roeks have a high asbestos contend
and are uscd for various structures by the famming population, which then may hove
intimate contacl with what is shed from them, More importanti, perhaps, the =oils
tilled by these farmers can be demonstrated to have asbestos fiber (anthopliyllitce)
content. The importance of this observation was cmphasized by the discovery that
those fezywers working plots without asbestos seil conteminatien had little pleural
calcificetion, vhereas farmers working soil wilh anthophyllite veadily shoved the
radiological changos, 48 ﬂ"ﬁ«’y be that similar explanations will become available |
s for the finding of endemic ple ural calecification in some rural rrenr-ef--ﬂvvchu- |

—— .

slovakin. 29,30 _ . %

Technical Factors

At first glance, it scoms soncwhat surprising Lthat so few data are avoil-
able concerning Lthe asbestos content of ambient air, cspecially since so much is
known regarding the asbestos content of air within (he work place., Perhaps (he

hest explanaltion b5 that ence Lhe faclory gates are passed, o vhole new sct of
‘ technical probleas is encountered and sampling procedures, analyticnl approaches
and measuring methods ugeful for industrial controls arc no longer applicable.

Fiber Jdentifieation

tnder industrinal circunstances, there is usually no problem in knowing ox=-
actly vhat 15 being neasured, cince the materials being used are either woll
charactortzed ov ¢on be readily analyzed, Thus, whatever flbers are scen ¢nn be
confideitly lsbelled as " sotile,” "erocidolite”, "mmosite”, "fibrous plars”,
”tc. T @ I

- - S —
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T I B v I these same Fibers wore to be seon in a rindon saaple, especially jf
they are small, our confidence disappears.  All that con he snid is that inor-

Cponie fibors nrw-u\ﬂn, Il these fibers were found in ver 4

g -~ numbors, ident i i be readi)y accomplished by such M\
i ng x=ray diffra . vhen ey oceur Muﬂ,—grwwy , all ‘
* e longor applicable and readily n M . \

mimbers . these Lreh .

nate approaches such as pol zed Light microscopy, hardly have the same dofind-
tive assurance, While §C i true that analytieal attack on single fibers I1s still
possible, these approaches Gineluding electron miecroprobe analyses, clectyon
diffvaction and cleclyron mievoscopy) arce time consuming and of ten restricted by
the size of the partiele available for analysces. (See below)., Our own experi-
ence suppests that reticonee js usually warranted when identifying single small
fibers in ambient ajp Samples, unless extended techniques are used,

Particles and Iibors

There has long been an anomnly in particle counting for asbestos threshold
lovels., In the Unjtoed States, a threshold level was proposed in 1938 for occu-
pational exposure to asbestos, based upon expericnces necessarily limited to
thot point.*! 1he recommendation reflected the instrumental restrictions of Lthe
times and were based upon esanting of "particles” by optieal microscopy,
was recognized that WU Particles could cither bo fibrous op non=f£ib

that the proportmry widely according to the materia T
studied, ete, Since the p sumption is that only the fibors are responsible
for the biolegical ceffeet, such analytieal dilution is hardly acceptable nt this
time and current approaches to industrial threshold limit values are based entire-
1y on fider count. But oven here, the matter is not so ensily disposcd of , sinee
the admixture of pavticles and (ibers often includes sarface interactions among:
them.  Fipures 3 and 4 show partieles of elay and a i aton collected near a con-
ftruction site during sanpling by our Laboratory, By light microscopy these

would be eategorized as “particles,” Yet by clectron microscopy it was found

that wumerous fibers (ibrits) were sttached to the surfece of the particles
(oppesite surface charges®’), In sueh circumstances, any bieclogieal effect of the
fibers could be incorrectly attributed to the particles. The question of sizo

md magmification are eritical.

ler-filu‘_i_l_

Each asbhestas fibervaricty is guite different chemically, physically,
B structurally and mprphologically.®2 Chrysotile socms unique in its tendency to
| physical instability undéf o number of eirecumstances, The chrylctltt‘“!!t!iftia
not a unit whole byt s rather coaposed of a large number of individual fibr 5,
each from JO0A- 1007 (Figure 5), These unit fibrils cannot be scen with the optical
microscope. The intaet chrysatile fiber con be scen. Under industrial eireun-
Stances, this dichotony 18 understood, 1t is recopmized that when a population
of Tihers fs counted, “invizsible” fibrils are nlso present 99 but (yat the opti=
cally visible fibors refleet, in varying proportions under different circumstances,
the total chrysotjle population, even though there be but one fiber for a very
Large nunber of fihrils, Also, with proximity to the industrial source, many
fibers ave s141) present, not having been subjoeted to influences which could
result in thelr scparation fnto fibrils,

In the ambient air, hovever, very little is known about the proportion of
fibers to fibrils, ‘fhe matter s of some importancs, sinee not only must number
be eategorizad as fiber and Fibril, but the surface area and potential biolopgieal
effect might be quite different with the same total chrysotilo mass, with different
percentage fibriliation ¢ again, we retura to the problem of ultruuﬁpoplc

" —

-,
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nive, tinee the M fibers to Fibrils connol be :lm.e:mj*‘m .
- B o st 3

Jdecoclye Cyoseopy
electron mi (U IR i,

1L may sir seen from the forcpoing that a eritical factor in studying asheslos
air pollution i the wtilyzation of techniques vhich will measure very small
parifelen, 1L t8 untikely that approaches which do nol include the electron
microscope will he elffective, Indecd, one micht add that high m.'\[:nlfir.nljl_m_l‘
cloctlron microscopy will be necoded, Ineluding mapnifientions of at least 20,000X
(direcet) and probably over 30,0008, wWhile optical microscopy may be suitable as
a guide for occupational asbestos exposure, it has insurmountable inadequacics
in studying asbestos pollution of the ambient air.

Slze

—

In addition to the fine diameter of the fibrils, it has heen our expericnce
that many of thew are quile short, as well. We have obscrved chrysotile fibrils
with lenpgths less than 1000A in many instances; when these are ecameshed in somp-
ling debris, not only is highmagnification clectron microscopy necessary, bul
visual seanning nny be-swetoguate, and inferior to photographic recor:lw

It may be worth nnt!n!tbhnt cuch small particles arc at present suchc!Eip

identification by their morpholopical characteristics only; structursl and mic-
rochemical analysis by eleclron mieroprobe or ¢lectron diffraction study has
many difficultics, It may be hoped that instrumental advances will rewmedy thig
sftuation (ureatly improved microprobe definilion can be anticipoated, for ex-
ample). Turkevich's "World of Fine pParticles"91 is surely with us!

uontitation

Under industrinal circumstances, again, there is little difficulty in es-
timating the quantity of asbestos in a given sample of air, From this, the sur-
face area of the fibers con be estimated or dircctly measurcd by nitrogen absorp-
tion or other teehniques, It is even possible to conceive of pravimeiric methods,
rather than the more laborious counting of [ibers., Quantitation is much more
difficult in ambient air samples and, in our eaperience, only approximations can
presently be obtained, o7

Current Approaches te Arbestos Ajr Sanpling n R —

With the foregoine factors in mind the abscnce of published information on w
asbestos levels in urban ambient air may be appreciated. Few air monitoring
: agencies have had available the technical equipmnont for the examination of ultra- |
mieroscopie asbestos fibrils. Moreover, even those fibers scen by optical micro-
scopy in alr samples vequired claborate teehniques (such an electron diffraction
or microprobe analysis) for positive identificotion,

i1 Present approsches to quantitating ashestos levels in ambient air, using
ultranicroscopie teehaiques, have sought tvo objeetives, First, to obtain a
measure of Lhe mass of ashestos per vnit air volume al various loealions in urban
conters and Inter, For copparison purposcs, in more vural areas, This would
provide a stable estimate, since fiber size distributjons change as sampling 18
undortaken at different distonees [rom asheslos cuisgion sources, In such cip=
cumstances, cqual numbers of fibervs ean reprosent sipgnificontly different cmounts,

K . A |
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by weight, of nsbgwg.u is not currently knovn how strongly b |
logiéal eoflfect i8 e Fiber size,  This being so, a W ‘
or welght nay be more conservative for the establislment ol alx qua erla
and Slandards, as Lh 0l effect of o smmple t|o|ulnntud'm ;

may be overestimated,

4

Sceond, [iber size distribulion is important. At the moment, to obtain
such a distribution at cach sampled site is time consuming, and the prescence of
other material and existing trvansfer and soupling methods may distort the ob-
served fiher distribution. lNowever, experionees in current studics suggest
that these problems can be overcome and that complete fiber size distributions
will be obtained at selected sites in the near fulure. !

Sample Preparation

In our studies, air somples were eollected on membrance filters having an
eifective pore size of cilher 0.8 or 1.2 microns, (Millipore AA or MA filtors

r were used) . While this pore sirze is larger than the largest dimension of some
l asbestos [ibyils, it haos beem=found that the surface charge properties W
: filter and the asbosTORS9S well as the circuitous path through the f£il el
allow virtually com-pfm“um of all asbestos nntnrin.‘***‘"ﬂ

Both high volume samplcrs capable of drawing 40 cubic feet per minute
through an 8" x 10" filter and small battery operated personnel monitoring samp-
| lers with a capactiy of 2 liters per minute through 8 em®, were found effective
in sample colleetion, Portiong of cach collected sample were ashed in an nct-
ivated oxypen asher which oxidized the membrane filter and all organic or car-
bonaceous material in the sample. ¥ The residue, consisting wostly of fly ash
and mineral motter, was dispersed on a microscope slide by grinding in a solution
of 1% nitrocellulose in amyl accetate for 2 to 5 minutes. Upon cvaporation of the
amyl acctate, the dispersal was sconned for uniformity by optical microscopy and

a representative area chosen for transfer to an electron microscope grid for
scanning,

Iuring this procedure, those chrysotile fiber bundles present arc broken
into their elementary fibril form. The grid so prepared of the dispersed cliryso~
tile is scanned at 42,060x*in’un electron microscope. Typically, six grids are
prepared of each sample and three 100 by 100 micron squares of cach grid scannced,
The mass of asbestos is obtained by measuring the volume of asbestos por pgri
square and multiplying by the appropriate density. Figure 6 shows secveral isolated
fibrils in an ambient air sample as econ by electron mieroscopy. Usually only
single fibrils, if any, are observed in the microscopic field,

However, as one samples near sources of asbestos, more large fiber bundles
are present in the initial sample,  As these are dispersod during cample pro-
pavation, occasionally some gronps of fibrils remain intact. Such a group is
shovn in Fipgmre 7, The presence of those bundles, or even localized fibril
clurps, pives rise to a varlation botween samples preater than one would expect
Trom stotistical considerations alone. ltowever, the sconning of many grid

: squares scrves to average their effect,

Results of Initial Investipations

Table 4 gives the ranges of values for ambient air levels measured at various

L sites in New York City, 50 camples were taken ot selected locations of the

; sampling network at;#uy'u Department of Air Resources., The sites weve
Rt all lmgﬂ_ rhé ic

e S St

dings distant from ony known significant source of

{ R
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: ashedton,  While preliminarvy ture, the samples from Manhattan tended to J
be highor than L ¢ boroughs, Lowest values were usuall 4 J

sites most distant [Fom densely populatod business arcas (Stoten

e

: oa- s i
While amounts l'mlnin(.'".' ﬂﬁxroximﬂtely 10 to 100 x 1079 urmlm_ T |

meter of sampled air wmay appear Lo be exceedingly small quantitics of asbestos,

it 45 well to recall that chrysotile asbestos casily [ragments into ultimate

fibrils 3008 Lo 1008 in disweter snd often 200074 or smallor in length.  Thus,

10-9 prams of chrysotile asbestos could represent o million fibrils, “

That Manhattan has higher levels of asbestos that other boroughs is Lo be |

cxpected, as greater use of asbestos in building construction takes place in
that Lorough, Imring the past 10 years it has been common practice to spray
fireproofing material containing from 10 to 30% ashestos, onto girders, spondrels
and decking of high=rise office buildings. Often inadequate precautions were
taken by contractors to contain the spray moterial and extensive "snowfalls”
of ashestos centaining material took place over wide spread arveas of Manhattan,

1 This practice was of such obvious concern that the New York Cily Department of
Air Resources instituted Sﬁﬂiﬂ“""t regulations controlling the procedure in

—l ] o
May, 1970, e —— e
§ - - «-J.

*
J'
Table 5 records find on severnl days at various sites in lower m::n

near buildinpgs under construction, Data were obtained prior to the implenentation
of New York City's repgulations, [uring the two days on which data were obtained
sites 1 ond 4 were downwind from a spray source, 3 and 5 were upwind from any
source, and 2 was 15° from one source and upwind from others.

The data in New York are being supplemented by measurements in other urban
and more rvural areps. Initial deta ave shown in Table 6. The Sampling locations
in Philadelphia vere near sites where spraying was taking place but after the
issuance of control regulations,

These data are preliminory.  They serve to establish that, at least in the
‘ arens sampled, there is a backpground of chrysotile contmmination of the ambjcnt
‘ air and that this is considerably higher nbout construction sites in urban arcas.
Much more information will be required, however, before reliable estimates can
’ be made concorning guantitative levels of such contamination.

Environmental Discngo

’ EPIDITT010GICAL. PERSPECTIVES Y

The occurrvence of ashestos pollution of urbon air is now established, What
has not beon delined, however, are the dimensions of discase which may be anssoci-
ated with this pollntion. Indecd, it is hardly proper to speak of ‘asheston air
| pollution” in general torms,  There are different sets of circumStances in which
| sueh pollotion con wveeny, vavybing in intensity, intimacy and duration of cxposure,
For exomple, the pollution which might exist about a shipyard or an asbestos mill
ean hardly be equated with that in the ambient air of an urban community, [t
would be well, ol Teast until mueh more is known of the dose-discase response
relationship, to sepavate each type of asbestos air pollution, in the study of
associntled disense,
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A problem caaaon Lo nll types of ashestos nl,z [nlluum is the lon¢ lapsed
T ——

period botween nnaMWnud appearance of dlaeauo."{n‘ -
20, 30, 10 or wore years ins as neoplasia is concerned. There are varinat
of coursce, It may be that intensity of exposure is one such variable; others

could include [iber variety, fiber size, competitive rick of asbestosisd? co-factors
ns clgarette smnkinn,‘3 trace eloments, ond perhaps other concomitant air pollutants,

Lapscd T'eriod T -
b ok Bl = “ rz—

Defincd Populations

It should be recognized that the different kinds of asbestos air pollution
arce not limited to well separated compartments, Exposurce to pmencral community
ashestos air pollution may be overwhelmed by indircet occupational exposure, in
the case of a conslruction workman, Similarly, the asbestoes inhaled by virtue
of family contact in the houschold of an insulation worker could hardly be atiri-

> buted to the scont asbestos fibrils in the air of a rural community in which
that cniployce happencd to live,

Such permutatioms—mee common and may be misleading unless identifiod“_jhen
considering neighbhorfod=wir pollution about an asbestos plant (30
since it would bo these people with whose fate we would now be concerned) 5 .,
well to remomber that, at least in the 1930s and 1940s, people who worked in a
plant tended to live near it. 7Thus, the population about a plant being studied
would have to be well characterized, to identify those with direct occupational
cxposure, before the effeets of neighborhood contamination could be evaluated,
Otheor examples could be piven. ‘The construction industiry, for instance, cmploys
over 4,000,000 men in the United States, They live in all areas, in all typces
of communities. Ashestos discase among Lhem may not he entirely the result of
ashestos air pollution in those communities. Speecial circumstances have also
occurred,  During World War I11, shipyard caployment rose rapidly in the United
States, with close to 1,750,000 people engaged in ship building and repair at
peak periods. These people, or at least those still alive, are now reaching 40
years from onscl of shipyard employment and such asbestos disease as they might
have as a consequence of ashestos exposure during their shipyard working days,
will now be scen., Yet few of them are still cmployed as shipyard workers, so
that unless this previous employment history is extracted, current diaensc could
be improperly attributed to ashestos air pollution of vnrionl other sorts.

e
Stigmata of Asbestos-Associated Disease . N

The matter is further complicated by consideration of what is mcant by
discase causcd by asbestos air pollution. Most of our current concepts are de-
rived from the experiences of oceupationally exposed workmen, While the sone
kind of discase can be scen in people not occupationally exposed, its attribution
18 much more difficult, 1t is complicated, morcover, by Lhe necessity for sepa=
rating those effeets of asbestos which may be present but which do not actually
constitute ill health, from those eoffects whieh should be categorized as discase.

Pleural plaques and plearal ealeiffeation, for example, arc often associated
with no disability, cven when jmpressively extensive on roenlﬂvnuurnml.lna The
some could he said For the mere deaonstration of ashestos fibers and asbestos

bodics in Jume and for scattered nvess of minimnl fibrosis associated with the
asbestos (ibers an the lung,
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Neoplasia bo oa differcademalteor. Here, there is considerable coneern,
Those proplasmns wiiahage® cn found a7soctated with ocecupational
expornre have aneluded bronchogenie eareinoma, pleural mosof he uma, perttoncal
mesathe! o, ﬂnwt cancer, oro=pharynigeal neoplosmst oy
neaplatms are also under tigntion, but morc data are neecded before
association ean he considered firmly established,

There has heen the problem of fdentifying ncoplasms associnted with on~
vironmental asheecton exposare against Ghe hockpgromd of random neoplasms of the
same kind, not due to asbeston oxposure.  lLung eancer, for exaaple, is highly |
nnsocialed with ciparette smoking ond the added influence of enviroumental ashestos |
exposure is nol easy to define,  There is on advantapge in studying mesotheliomn,
since evidenee suggests that, apart from asbestos cxposure, it has been a fairly
uncommon discatse,  Yet even here more data are needed, It would be good to know,
for cxample, cxactly what the incidence of mesothelioma has been in the past 70
years, during decendes in which the neoplasm was often not considered by pathologists,
Too, it wonld be useful to have information on the percentage of mesothelionn

4§ viiieh occurs other than with asbestos exposure., With such refinements, we will
be able to use mesotheliomn as an accurate index of asbesios disecase wndor various
environmental conditions.

P
e ——
S eem—

Sources amd Control i .

Sources [or asbestos air pollution can be looked at in two ways, First,
they can be fdentified and measured without refercnce to exposed populations.
Epidemiological attention may then be attracted to these "contamination sources
in search of discase.” Alternatively, sources for asbestos air pollution can
be studicd in relation to their potential for exposure of human populations.

toth approscher are hoawpered by inadequate information at this time of the
relative significonee of peak exposures compared Lo constant background contam-
imation. There are elinteal experviences which indieate that heavy exposurce for
brief periods (days, weeks, months), with retention of the inhaled fibers for
the rest of the individual's lifetime, may corry scrious disease potontial.au
fherefore, intemittent high peak exposures may earry an unucual risk, especinlly
when added to the cumulative retention associated with background pollution owver
long periods of time,

Adequate tnlfomation Js nocded concerning the natural history of asbestos air
pollution, including persistence, variations with meteorological c‘ondttid%d
| ultinate fate., Asbestos fibers, being mineral, may persist in tle environment
[ for long periods. [t is not known, however, if this is so, or to what extent
i nttrition occurs by o variety of physical processes. We have found amosite
' nshestos fihers in the settled dust and in the houschold alr, within honcs which

had been oceupiod 16 years before by workmen of an nmosite factory. Similarly,

| bath settled dact and ambiont air in 6 construetion workmon's home containcd
| chrysotdle fibers at levels heyond those usually ohgerved as background, Neighbor=-
| hood contominatyon from [aclory sources may also be assoclated with long pur=
‘ fistenee of the mineral fihers,  In preliminary studies, we have found this to
be true of both superticial soll contamination and settled dust on attic rafterd,
in reh neipghborhoms, [t is apparent that information concerning persistonce
and fate of nsbestos air pollution would be fmportant, if only as a Lackpround
to the cvaluation of air Levels from enrrent calssion sources,
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Natural Suurces of M! r Pellution _ r-w
1t is likely L * uir contamination oeeurs from-natural sources. |
Serpentine rock outcropp ‘euF in many parts ol the Unlted States : ‘

countries, Studics in our laboratorices suggest that, on an ultramicroscopic

level , serpentine very frequently contains some fibrous mineral components, '
which are properly classificd as chrysotile, 1In addition, sone outeroppings

contain frank chrysotile veins, Such chrysotile-containing rocks are widely ‘
distributed, although not necessnrily in commercinl concentrations. It may

be of interest to recollect that the original sources for chrysotile asbestos

uscd by the company which later became the Johins-Manville Corporation, were in

smnll deposits on Staten Island, in New York City.

Such surface deposits have long been known to geologists and are somctimes
used as a guide in their explorations, The tale is told of fortuitous forest
fires initiated by lightnimg in the 1860's in Quebec, resulting in clearing of
brush overgrowth, This uncovered surface chrysolile-bearing serpentine formations,
leading to the discovery of the valuable Quebeec chrysotile ficlds.

— T
Abrasion and Eéﬁiﬁ;gipz of such surface formations may be accompanicd=1y
release of chrysotile fibers into the surrounding air, It is expected “THFTSS

this has occurred. Tt is not known, however, whether this adds a measurable

burden to the mmbient nir, but it should be considered as one source in the
cvaluation of ambient air levels, It is apparent that quantitative studics in
this regard would be helpful; we are investignting the chrysotile content of
ice core samples, accurately dated for many years past, in one study. Other
approaches would be useful, and can be designed.

Soil contamination has alrendy been mentioned (see above) and epideniological
1 data have been collected indicating that human exposure {rom this source can pro-
duce pleural chununs.‘7'2“ Wider dicsemination from this source is also possible,
and should be investigated., Poarenthetically, ground waters coursing through
ashestos=bearing rock [ommations may be expected to become contaminated by random
fibers, and water from such sources could contain occasional fibers, without in=-
volking the necessity for asbestos air pollution.

Industrial and Cownmereial Sources

Although natural sourccs for asbestos air pollution should be considored,

. it is likely that they add but an infinitesimal amount to the asbestos air bur-
den in urban areas. Most is derived from commercial and industrial sources.
Here, emission-source inventorics can be prepared and would include transport and
storage of row fiber supplics, manufacture of the many uscful asbestos-containing
products, transport and end-use of these products, and Ltheir weathering and ulti-
mate disposal ns waste,  The relative contribution would vary with the type of
product,  In peneral, the potential for pollution varics with the degree of fix-
ntion of the fiber in the produet,  Under ecircumstiasnces in which asbestos is loose
or the material friable (ashestos coments, insulation materials, ecte.) the like=-
Hhood of fibervs becoming airborne 18 greater; converscly, where the fibers are -
more or logs bound in the product's matrix, the likelihood is considerably do-
ereasod (pshestos eoenent materials, ashestos containing plasties, ete.). The
spectrum of this variation requires detailed study, since control cefforts will be
pulded by the findings.
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