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This is 1n response to your memorandu1 of May 3 1978 e
requesting CAG assistance in deternining whether EPA should ..° .- .7:1

J] regulate taconite as an asbestos cancer hazard. _In_our ;h,f;";
epinion the answer should be lg_;hn.aﬁii:gg&i¥£: The at attachedﬂ R
report by Dr. Cook sumparizes the present statc of knowledge. - -~ I &
Io essence, there is suggestive evidence that short fiber IR e
leneths of asbestos mmwwg’. e
9 f3ar as nesotheiioza is concerncd but thc evideaco is not RO PR &
decisive and there is no evidence one way or the other . - in
* regarding the effect of fiber lcngth on the induction of . . ‘.fihy{}
bronchogenic canccr which is the mazn health hazard R {:gi
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arohdbales oracddelite and szasite ove assocdatcd vith 1Y Wheoe digrases
vhile anthepbyllite sdnud dn Plulend f6 associared vith an excens g
crnzer piah end high $acidence of plepeal thichening and ¢xleiticncioa (J).
Von-orcepstion:l crpasure Lo asbeston du the neiptburieods of dndpatein}

| nourcey (2) or fros honsihald coatact vith ashoenton wothers (3) leads o

- fucrcased rizi for wesorhelfonz., . .
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Fikrous asphibsole iioerals released froa rock during nsu-asbestos winfug e
aperations pose a less vell-defivag risk of diszese vhea ichaled. Sinze. - - Sy
. - 1lictle or pp pidemiodapical or zais.al study datu erdsts vhich caa ba . E‘Iﬁ
: applied spucificully to each ostcurrence, risk rssesszzat often deprnds -om S
cozparisou of physicul =nd chuniezl properties te acbintos ond oa cesroTisogy v ;‘&
. of airboone fiber coocestrationa to conzentraticus zswociated vith acbestos ., ¥ ‘,’y’;”
e dicease, . . N EEIRT D T t’ - Faey
Excess canzer and pneusstoniosis daaths have ozeurzed for vorkedr eipozed 0 i }"-'?
. ta acronols of tale coateulnated with tressiite, astbophyllice, ard - i "’.(3'::'
cluvsutidle (4). A study of uwaderground wipera in 2 £0ld wine with f t_'_,
prwerite fitars has demsastrated a tlhree~folid exress of respiratory caszee o  F i
' . wortaliey (5) but a svisszquzat scudy (6) of & lecper cobors from tte mors I o e 4
. cine (oot lhdted to underground workers) dvdiecates no extess of respiratory ° [ f%n
i cuscer deaths. : i ST L .L :-f;iq\-g
. - . L e _ L
: What bsris oxists for assotlating asbastos bealth harards with wminzral = b E. '[SE__’;
!' . fibers releesed by taconite nining onid heasficstion? Pocause of their L
; unigue ptrusture, chmysotile fibers ate certain fo bz identiczl :o:p‘.x;-logi.nany,:' [
structurally, 2nd chegicelly to various chrysctile fibers velussed by RN
i chryrotile arbestos windeg and millivg. Coxzparfean of ampbibsle £ibers to
P knuen rrmphibole zsbestos naterinls is core difficulr becauze ths varfuus T
! azphibola ninerals are forntsd with Loth fivrous (ssbestdforn) aod pom~fibrous -, ;-
D habize, Xt ie £leo prohadle that z gredation erists botween extremaly <
-} fibrous and non-fibrous zrphibola czcurrcaces. . : - R
; . . . . - .o +
; A Lurther cozplication is Lhe propensity of azuhibonle winersis to clcave; f,
: or aplit olesg prcferrcd erystal plunes, vhen crushzd and thus produse H
d ypsrticles with length to diamater ratios ie exceus of 3:1.  Acphibale S
i fibers produced froo arphibole ztdzstos sush 25 asosite may 2lue rasult H
! froa cleasvage, howaver. bbb bioloegical data exists to chow different y
; . Yespoase to samples of anphibole filers vhich ¢iffer oaly 3n sudtle f
l internul crystsl dafect structurez or S erystel face osricntacions although ¢
X thase properties nay be relsted to the svbestiforc nature of the riberal czrple.
) ;
i . : "
= The tern Tfiber™ {o this discuession refers sizply to asy free particle
| vith a lenpth to width retio equal or greater than 3:). TS S
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narples whereas the non~fibirous grunerite serple is not uctive. Cytotonie

2

3

& curreal popular theory among asbestos health experte s that asy Jong,

thin durallde fiher Introduzed fonto tlseue witl Snduze valdgnant nenjlasas.
Stanten (7) Suplonced L7 filrous glawcen of different drenvionnl deteflations
inte the plentau: of ropn aud vhrerved rhat {lbern less thaan or equnl to

1.5 s do dispeter and preater chan 8 yue 3n lenpth ylelded the highest
prn‘nalu.l.it;' of plevral soaveomcs, Extrepolation of these resulls to {iber
carcinnpenesic dn man is subjret to coasideration of the intlutnce of £ibex
direnzon on acrodvaacic bebuvior,- peictrability, md clcarsnce from the

luag; di.e., reme of the potentinlly rore corcioopenic fiber sicea pay )

hzve preacly diminizhed abilinies to xeach tarpet tissue. The pgeocrally i
fecepted greater concer risk assoclacsd with crocidelfte fibug fuwhalatfea .
g conpaved to chrynotile fibor inknlzatfon may :csx.lt primxily fro.. greater - -
Tung rctcntiu'\ of crozicolite fiters. .’ ™ :

vz

Ves ot

I\shuton acrosols iavarisbly tuve o wide mns» oE fiber lengths pnd \-Ldr.lu;.
Fven sotral experivents cra not jprovide abmplute o[fut/hber tize .
reiauticnships cince znbestos Carples of uatferam fiber size lawve pot been )
prcr:.ud Fats intreperftoneally injected with short chrvsotile fibers

(95% Xcss than 5 uz din ove tost and 957 less than 3 pe= in a secosd test)
inzurred approxivately & 4C% incidence in tuzors, in a study’ (8) vhich
provides the elesesk association botveen slore fibere eond carcinojecsesis,
Puleonary tinsuses of ashesios worlers coatain racy nere Short fibzys

than loog vith an cven cmrtcr fz.ber cize distrilutieca in pleural tiscue
(g)v . - : [ SRR R o ,.-..' . o STl ~.| ~

.- f B -

’

Tne Envirou=cwotal Proteccion lLgency's ani=»21l rests of ncphibole f£ibern
obtained fron Reserve Kining Cowpraoy (PHC) will uor be vorpleted wntil
1920, These tests ilnvelve iotratrochbeul installation 2nd intrapleural
injection of ILC anphibple filers and aposite fibers in xzts (10). The

ew

ecphibale fidber sampley ustd ave represeuntative of fibers found 4n eir . -
fanples fron Silver Tay hut not typiczl of all anphidbole fibers present. ..

In vitre tests of FHC arphibole, arosite, croczIdolite, chryserile,
anthophyllite, tremolite, and a pon-fibrous gruoerite iudicate that the
RNC arphibole 15 lytic te sheep erythrocytns acd depresses rabhit
2lvesler racrophape collular viobility sixailarly ro. the amphibsle zsbestos

cffect in suzh in vitro tests has Leen linked to the ability te cavce £ibrosis
but is not pecessarily sssociated vith corcipogenesis. . -

Hinersl fibers with struttures und swrfzce propertics entirely different
than the usbestos minerals caa be carcinegenic. Palygorxekite, n £ibrous clay
cinzral, ioduced s cany zesothelionas, {ollowing intrzperitoneal injection
o rats, us chrysotile {(11). The ertraordinary incidence of resorholioms in
a Intkish village (12) 1is nov thought to be a rtesult of zeolite tibers
released Into the envirenceat by erosion and use of volcanie tuff (13).
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C3ven the eloecleal, cventaNlapeaphic, and wanrpholopical ofuiluricy of VI P
arabibisle {ibors to nrondee fiburs, it 46 wose MHiely that inhalacion : ,.;;.',',

- eyperure Lo high concentrations of Llese {ihers would prodjuce ashozstos ! 7
aincane,  TU Si Ivportant to note that ot this tiee mo evidence of ${Lrosis . F,'
in BRI erployees vieh vure than 20 yoars e=plosrant. te fonnd by polipnoexy I { -
function stuedies and Chext vadfopraphs (X6).  Thze studien can not be Lo
ertended toocorzlude rhat dncreaxed rick of Juny cantty and emsothelions {u y
ebueat but Indfeate thut cxpasuves to {ibuers pre conuiderably luuer thug
thane ewmpericnzed by achestos vorkers iu the past nad “manociated with . ' v
apbuntovis wnd cancer. "LLSA'spot dest inspections for clneral fiberw 7 . :

. fvdicete tice veighted svernge {iber conceatratieas in REC voriting arecas~ ¢
ave far bolow phe ovcupaticonsl heelth standards for ashestos nuld cven Ry
further belew the contentrations usbestos worliers were exposed to decaden .
. : P4
nSO.. . . - : o C :;
: The cozmnity adir asphibele fiber roncentrations in Silver Bay, Hltn=sota li
T hove now bren well choracterined by transnivsion clection clercscope S ;;
- . cralysis of ir pzzples colleated on cesbrane filuers, /fephibole €8%er - 0 77 -F
. coacentrations at thre: pites iv residential Silver Zay vere determinag % o [
frox cootinuruys air moaltoring to-averzre spproricacely 125,600 fibaxa. - . ¢ &
per cubic mater for the yeuvs 1974, 1975, and 1976 (15). The eluctron e
ricroscopi caslysis was psrformed vith & technique essentially ddencical C
to the EPA provisicnal rethed publizhed {u August. 1377 (18) ecad was iu C ;
; excellent apreenent with resalis reporred independently for 12 air sacples .- - ;_‘
. by the Iiwsunots Deparivest of Bsalth on? lie. S{aal Szhool of EHodicine T l
X Invivonzezntel Scicnces Lahoratory. Three othier lzhoraterics participacing t
! in the interlebaratdry comparicon cach used inferior parlycis techaiques PR
. and produscd danta which falled to coxrciate with ooy other lzboratouvics' b e,
T results (17). Adr secplee reeently ccllected by Regfeoa V duting and after T
. e prelanged ohucdorn of Leserve Minlog Cempany are currently being zoalyzed &
b 2ud gppear to chow very low asphibole [iber conzeniraticos in the Silver A B
: Dey piv ourirg the shuldoua pericd. Although stack coission caatrols bzing ™ i~
. lestalles should preatly reduce fiber consemtroticns, fugfrive Gust fron R Pt
Y the on-lzul tailfags bLasin to begin operatior In 1985 pose 2a wlnoa [
i ajdition to 2cphibele fiber ceacestrations in the zir of the Silver Bay arca. 4[ Lt
] . N
The dose respanse equztion for bumen inhdled €iber crposure 1s not well : ; ‘-,
: -estzblizhed eand Lhe erxistence of 2p exposure threshsld, Lelow vhich L e
T iosreused carcer risk Is sero, ic unkaowm. frvhibole filer ecncentratficas po
: in the air near the taconire processing factlity et Silver Pay, danescta ‘ 3 e
’ are prokably at least 1,033 pimes lower than past censentracicas in the S
i asbestor dndustry which led to high inzidence of asvestos diswerce. HEE ot
. Evaluction of the eunvironrental hazard, houever, requires consideration bR
v of factors sush a5 24 hour per day cxposure, exposure initistion at infansy, 5.1“‘:
't poteotially loager rerisd of accummlawed expssure, and ecceptoble - - oy
T cavirenrantal heelth visk versus acceprable occupaticaal health risk, : =
. A chiopounding problet for asseesiung cancer risk at lover cxposure levels gi;
i ! _ds th= fonzreased lapse ;iv:e; begwesn initial exposure apd onscr of discase (1€). ;;‘-;é
. : : E;-‘?{
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Ihe new avatlable maodtoriog, laalth, sod riscralopical dnforantion wliould :" ’ i -
nut cheanpa LPAY S oripinadiy rtxted concern for the dong-tera healeh of persnyg .0 '."
Yivivw fu the vicInity ®f tasenkte processing Sacilities which handle ore . .' l B
BEpLYy cemtarinated with wcrphibale or chrysotile fiberé, Ewinntons to the ;, S
crvlronuent of ruch fibers should ba controlled with best availabdble s T
technalery,  Suth contrals sre pllum...l for ifnstullstiun ut Rroserve . 4 v
Fiuiog, Corpay. 1t ehonld bo hoted thae, while the 8th Circuir Courc : ;1; R
declsien of Mareh Y4, 1974 mented: - | PR S
. "i%e best that con he geid 1s that the existence of this m-bcstos S AR ot
centainant in air oed wvater gives risz to 2 yeasongble rmadical R :':
: ceazern for th2 public health. The public's erposwre to asbeston i g‘w"&.-
t fibers in wvater angd silr creates bose h-::slth tﬁsk. Such a coataninent " Y
rligwld Le reooved,™ EL f";}v‘
: ’ i fardings of fact of the Usited States District Court in the Pegserve SRR E:Tg.
o : 4)’J.uh'- Trizl vare not reversed-or codificd by the 8th Cireuit Court.- These ‘f 3-7{‘
finjiupa of fact fncluded: ‘ o . : A T

I
- 4

KR Y A
.
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1. "Many of these filurs are rorphologically md chenically
{dontical ta arosite asbestos and an cven lacer ouzber a.re
siciler to amosite ashestos.” AT i <
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K 2. 'Iposuve te these fibers ccoa produce. esbestosis, tasotheliox=a, R Y

i © ond cancer of the lung, pevtrointestiamal tract, and larymr." E: kT

. ) . %0 mcass

. e

l 3. "ibe discharge {nto the air substantizily enjangers the health RO
of thie praple of Silver ay and surro.x.,uing co'.:.mnitiec as far b

avay as the z_.a.chrn ..‘\ore in k‘iscu"":m. .
. "T‘ne_ptcsent and fuzure industrial standard for a szfe level

of avbastos £ibers in the air is baced on gn mreciease
.. . . rclated to asboestosis and not to cancEr. acdditicn {ta .
formolation vas influenced r_:tc by tcc)mlouul lmxtaticnn - :
than hiealth coasiderstions.' : oo

: . 5. "The exposure of a non—worker populsce canpdt be equated vith
i industrial exposure 1€ for no other reason. tban the eaviroazsntal o
i expssure, &8 contrested to a worldng crposure, is for evary ' he
D bour of cvery dey." ' . e
1 vy
3
! . G. - "thile there i 3 dose-response relationship assccizted with the =
} edverse cffezts of nsbestos expasure and way b2 therefore a =
threshoeld erposurce value Lelow vhicn no increase io caneer would &
:. be found, this expssure threshold i6 nst now known,” 5.
. _ Y
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