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SUBJECT: Asbestos Cancer iaznra . - S
FROM: Roy'E'"Albert:EChairman' ';.5*' ~:g:'§_. ;h§{;}";:
Carcinogen Assessment Group - ST e
TO: Joseph Padgett, Director if' ‘ '*i3@3‘2§72,53~
. .. - Strategies and Air Standards DLV1szon LR Ll

This is in response’to your memorandu1 of May 3 1978
requesting CAG assistance in deternining whether EPA should | PRSEARY
]} Tegulate taconite as an asbestos cancer hazard. _In our e R
epiaion the answer should be 1g_ghg,a£31zgizi¥£: The attached ~ ™
report by Dr. Cook sumparizes the present statc of knowledge. = -~ - *g&
Iz _sssence, there is suggestive evidence that;;hnxt_flbar o gt

. ,'~._.
: . Yernoths of asbestos may not fibro [ o’ .- ,-;%L.
9 far as nesothelio=a is concerncd but thc evideaco is not R A - -

- . 2% b

decisive and there is no evidence one way or the other . . AR
* regarding the effect of fiber lcngth on the induction of . . ‘lhy{}
bronchogenic cancer \hich is the cain health hazard T A ffﬁi
‘Attachnent B 2 “04‘-~% : ST A .T;7 22;
. Patuthy l-:r 3ty KR AR :,.
cc: S. Gage "-};' L N flﬁg
S. Jellinek 7 B R B R PR A
¥. Barber P T e A T ':}.f'::
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Yilrrsh dn Atiinran Gust Servived fyon vining, D an, ant wee of anbeuton
ave bonain Lo couta {:"bt'!;k(‘!".'\_"., 1\;;)12 Ccantee, P)(‘.\n =Y sl pey itonea)

Lhrynatile £nd the

PN

izrathefama, ol pastroetuvtesting) tract eencey fu van,
e bolen cracicelite and azosite o assoctatdd vieh a1} theoe digeasey ;
vhile anthaphyllite rdnzd in Plulend £4 asuociared wlth an execeny lung N
crnzee piel end hiph fasidence of plevenl thichening ad caleitfencion ()). ;
’-'Jn-(-t'.c'u]l:;‘..iuu»\ crpasure Lo asbestos dn the neighburioods of iniusteind) f’:
nources (2) or fros honsohald concact with ashentos warkers {(3) leads to i
focrcased risih for wesorheliona. . . -
- SN e . £
Fibrous avphidole miverals rcleased L[ros rock durfng nsu-ssbustos vinfug :“:
aperations pone a less wll—(-u[n. g risk of dtsuvede vhea dehaled.  Sinze. - {‘
lictle or Pp ¢pidumiolagiczl or wais.l ctudy daty ex cts vaich can bhe e
applied specificully to coch occurrence, risk rssesszzat often depends -om o

cozparisou of physicul ond chexdez) propertics te nebientos aud o cezravisaa
of ufrdome fiboer coscwontrationa to conz cutraticus sssociated withh ashestos .

dicease, . . T SEIELE D Lk
Excegs cancer and pneumsteniosis denths have ozcsrred for vorkesr cipozed '
ta acrosnols of tzle coateulnated with tressiite, asthophyllice, ard :
clrvsutile (4). A ctudy of uvaderground wisers in 2 ;old cine with

prucsrite fitar2 has demoastrated a tlrce-fold exress of respirztory caszae
wmortaliey (S5) but a suLs sequzat gruldy (0) of & larger cobord from: tte more

cine (oot lidted to u_x..c.q,mu.h. warkers) dedicates po escess o‘ respiratory

cancer deaths, ) ST o

What bLazis exists

..

Bocause of their

for cosozlating asbostos bealth harards with \_::z'-ral .

fiters releg

s¢d by teconite nining oud hessiication?

ate cerrain to bz identiczl —or

Purlougical

unigue ptrusfiuvre,

chrysotile rivers

struzturally, 2nd chozicelly to varfoeus cbrysctile £

thets velersed by
Cozparican of ampbibsle fibers to

chrysotile asbestes windcg and millivg.
known anphilbole zsbestos ra terinls is pore difficulr becnruze thz2 variows oy
azphibola ninzrals are formsd wich \n'ch’ fibrous (ashestiforn) cod pon-fibrous .,

dation Twuists borween a.t.'e:rly

habizc, It ig oleos probadle that 2 gred

filirous and nm—‘ibroas zrphibola o2 cm:rc.a S, . : o .
A further cozplication Is the propensity of "'nib.nc cinereis to clesve,

or oplit olosg preferred crystal planes, vhen crushzd oad thus proluse
yarricles wich lenzth to diamater ratios de exceus of 3:1.  fzphibole :
fibers produced froo aphibole acdastos such 2s amasite way aluso rasult

froo elesvage, hozaver. Lo biological data exists to chow differvent

respoase to sazmples of anphibole filars ohich ¢iffer oaly fa subtle
internul criystal dafect stzucturez or fo erystul face orientzacions although
thase propertiss ray be relsted to the

Int teee "fiber™ {u this discussion refers sicply to azy frcc particl: '
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cuvbestiforc nature of the riperal L..r.ple.

with a lenpth to width retio equ.zl or greater than 331 . - .
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A curreat popular theory ornonp asbestos health experte 19 that any Joag, .
thin Jurable {iber Sntroduzed foto tlscoe Il $Snduce valdgnuml nenjlasas, 1,
Stemten (7) Hopdunced 17 filrous plassen of different direnvionnl dlsteflations
inte thz pleonrae of rofs aud vhnevved that {llaen lesy thaa or equil to

1.5 pis dn diameter and greater than 8 v 3o lenpth yielded the highest
proYability of pdevral saveonss. Lxtrepolation of these resulls to {iber
carcinopenesic In ran is subject to coanziderztion of the intlucnce of €ibex
dicenson en acroedvaacic bobuvior,- pedctrability, znd clearsnce from tbe

Iuap; f.e., reme of the potentially more coveinopenie fiber sicea rmay

have preatly diminizhed abilinles to xeach target tizsue. The paozrally i
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sceepted greater concer rick assoelzted with crocidelfte fibers fuhalatioa ) E-'
g conpavred te chrysntile fibor inknlatfon wmay result pricarily frux= greater - - ;
lunp retention of crozidolite fibers. .” ' " : o e P
fshestors acxouols invarisbly hove o wide range of fiber lergths nod widchs, o ;f:
Fvea sntral expevivents cra not jrovide cbsolute e{fect/fiber size . &)
reluticnships cince assbestos carples of uniform Eilber sizZe have oot beea . . i}
prejoved,  Eats intraperitoneally injected with short chrysotile fibers - L:
(¢5% Yess than 5 u= in ooe tese and 9575 less than 3 ye in a secosd test) k:
inzurrced approxivately & 4C7 incidence in tucors, in a study’ (8) which "-1
provides tLe elesesh associatios boetveen slort fiber2 end carcinojesssis, f
Pulronary tissues of ashesios worlerp coatain rcagy nere short fibzurs ;.;

h)

v

than loopg with an cven shorter fiber size distributica in pleural tiscue
9, e R N

' B - -

e £

The Envirouseotal Troteccion Lgency's ani=»1 rests of n=phibole fibers
obtained fron Renerve Himing Cowrproy (PHC) vill uor be vorpleted wntil

1920, These tests iovelve intratrezcbesl installation 2nd intrapleuvral
injection of KEC amphihole filers snd cposite £ibers in xots (10). The
eephibsle £idber sampley used ove representative of fibers found in eix
ernples from Silver BRay hut not typiezl of all arphiibole fibers present.

In vitre tests of FHE arphibele, arosite, crocldolite, chrysotila,
anthophyllite, tremolite, and 8 pon-fibrous pruoerite judlcate that the -
RNC avphibole 15 lytic te sheap erythrocytns and depresses rabbhit

2lvealer racrophape cellular viobility sinmilazly to. the anphibole zsbestos
sarples whereos the non~fibrous grunerite serple is not uctive. Cytotonie
effect in guzh in vitro tests hap bLeen linked to rhe ability to cavce £ibrosis
but is not necessarily sssociated vith coreipogenesis. . .

aw

.
.

Minerzl £ibers with structures und surface propertics entirely different
than the asbeutos minerals con be carcinegenie, Falyporskite, n fibrous clay
rinzrcal, loduced un cany csesothelionas, {ollowing intraperitoneal injeciion
ia rats, ¢s chrysotile (11). The extraordinary incidence of resotholio=s in
a Turkish villape (12} 1is nov thought to be a result of czeolite tibers
relcased Into the envirenceat by erosion and use of volcanic tuff (13).
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-estzklivhed eni Lhe ernictence of an exposure threshsld, kelow vhich

_ds th: fnczyrcnsed lapse tice berwesn Initial erxposwre apd onsct of discase (18).

Civen the ehoeleal, cventallapcaphic, anl un.plmlo; teal siueilnricy of B
nrahibolde §ibors to nrondte fiburs, it 46 lose Miely that inhalacion
erypervre Lo high concenralions of lese fibers would prafuce ashestos
gineane,  TU S dvportant to wote that at this tive no evidence of ftibrosis
in L2 eeployees vith vure than 20 yoars employrent. te fonnd by polinnoexy
function stedics and Chext vedlopraphs (X6).  Thzoe svtudien can not be
crtended to-corzlude rhat dncecased rick of Juny cantty and emsothelions {u
ebueat Lut Inddrnte thit crxposuves to {ibers pre conuiderably louer thus
thone expericnzed by ashestos vorkara Lu the past nad “sanotdated with .

asbustosis and cancer. LESA spot dest dncpections for clneral fivers T .

fudicnte tive ueighted average {iber conceatratioas in RHC wvoriting arcos~
ave far helow rhe occupationsl heelth standards {or asbestos sud cven

further below the conteutrations usbeotos workers were axposcd to decaden
ago. : ’ . . . s

The cozmwnity air mphibele fiber concentrations in Silver Bay, Hiwns=sata

hove nov Lien well characterdned by trapsaission clection ciervcsecope = o
cnnlyveic of zir szzples culleatved on cesbrane £4lters, /ephibole fiber -0 0 70
cuacentrations at thres tites in resideatial Silwar Eay vere determinagd 0

froz costinuzus air monltoring to-averase spproricacely 125,609 fibaxa, - .. ¢
per cubie mater for the yeuvs 1974, 1975, and 1976 (153). The elcctrom
microscope caslysis was psvformed vith & technique essentially ddencical

to the EPA provigionnl rethed publizhed {o August 1377 (18) ead vwas in

excellent pproenent with results r(-;m'r(.d independently for 12 air sarples .- -
by the Iiusesptc Deparivest of Rualth an lic. S{nal School of Hodiecine T

Lnvironrentel Scicnces Laohoretory. Taree othier laboratorzies participating
in the ifnterlaboratory comparicua cach used inferior maelysis techoiques
and producsd anta which falled to correiare with ony eother Jzboraturics'
results (7). Adr wecplee reeently ccllected by Regpfoa V during and after
e prelonged shucdovn of Deserve Mialog Cormpany are currently being coalyzed
pud gppear to chov very low acphibole [iber consentraticos in the Silver '

. sem

Ley pir Suring the slumidoua pericd. Although stack caission caatrols bzing ™

installed shonld greatly roduce fiber consemtraticns, fuglirive dGust - fron
the on-lzud tailiaps basin to bepin operationr in 1985 pose 2o wlnwam .
nidition to acphibole filier concevirections in the zir of the Silver Day arca.

The dose respaase equxztion for humen inhaled £iber ernosure Is not well

ioereused carcer risk is zero, Zc uakaowm. frphibole fiber ecncentratficns
in the air ncar the tacanire processing factlity et Silver PBay, dnnesota
~re prokably at Yeast 1,000 times lower than past censencracicas in the
asbesrors dndustry which led to hiyh inzidence of ssbestos disesnse.
Lvaluction of tho emrvivounrental hazard, houever, requires consideration

of factors suzh &5 24 hour per day cxposure, exposure initiation ac mfmf').
poteotially loager pericd of accumnlate3d e>pﬂsurc, and ecceptoble
cavirenrental heelth risk versus aceeprable occupaticaal health risk,

A chipounding problen {or asseesfug cancer risk at lover cxpoSure levels
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Lea)eh, aud rmincralogiceal inforcntion sliould

(133

a LPA' s ordpinidiy rteted conzern for the Joaz=tern heaxleh of persony

Jivive fu the vielnity f tasenkte procenning Sacilitten which he andle pre

WLy cmtarinated with
crvilronuet of ruch fibers should bz
t c~;~hn.':lr:g.y.
Fiuioy Corpany.

srohfhin)e or clhicynotile fiberé, Ewnfnntons te the
coutrelled with best avasiladle

Sush controls ure pllum...l for instoulletSun ut Reoserve .
It thonld be noted that, vhile the Bth Circuit Courc

decisien of Mareh Y4, 19745 zrafed: A
“Ihe best that con be grid 15 that the existence of thin m.bcst.os
centazinant in air oed vater gives rilss to £ ycasonsbhle rmadical

ceasern for the pullie health.
fibors

The public's crposure to nsbentos
in vater augd siv creates Lome h-::slth tﬁsk. Such a coantuninvut

slonld Le reooved,™
the firndings of fact af the u-\i;ed Srates District Court 5n the Pegecve

Vloiaz izl vere not reversed.
finiiupa of fact fvcluded:

1'

&.

‘"."..my of thuse filburs are r'orp!\-:vloricali) =4 chenically

- and cancer of the lung, pevtrointestinonl tract, and laryms.”™

todificd by the 8th tircult Coust.-

{dentienl to arousite asbhestos and an even lacger n.x_bar are
siciler to zugsite asbestos.”

"Ixposure te these fibere cca produce. esbestosis, rasothelfozs,

- . . .

"ine discharge into thz air rubstantizily endongers the health

of the peraple of Silver ay and surro.buing co':..mnitiec s far
auay as the L.A.SLCID ..‘\ore in Wiscouns :.n. .
"The nres sent =nd futyre industrial standacd for a safe level

of asbastos Fibers in the air is baced on gn: cperisace

rclaved to agsbestosis and not to cancEr. acdition ita
fontolation vas influeaced r_:tc by tcchxmloucal lmxtationn
than headth considerstions.’ - .
"The exposure of a non~worker populsce caneot be equated with
industrial e»posure 1f for no other reason than the eaviroarsantal
eX]SSUre, &6 cnn":csted to a vorking erposure, is for evary

bour of cvery Cay.' . .

- Mihile there 16 3 dose-response relationship associzted with the

edverse cffests of nsvestos expasure and sy b2 therefore a
threshold erposure value Lelow wiich no increase io cancer would
be found, this exposute threshold 416 nst nsw kncen.”
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