
‘ i ae. ; ae a 

— , - 
7 oN . + ong 

To - 

JUN 3 Bis7g_ . 

AVHESL.E OF PGLEST LAL Bibs aay TE 

SUBJECT: Asbestos Cancer: ‘Nazara ” + 

FROM: Roy E. “Albert, ‘Chairman’ 
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TO: Joseph Padgett, Director oom tee . 
"  .. - Strategies and. Air Standards Division. oon 

This is in response to your nenorandua of May 3, 97a 
requesting CAG assistance in deternining whether EPA should | . 

)) Tagulate taconite as an asbestos cancer hazard. in our’ we 
epinion the answer should be ig _theateirpative. The attached — . 

report by Dr. Cook summarizes the present state of knowledge. °. 
In essence, there is suggestive evidence that short fiber oe 
leneths of asbestos may ne nos Exbro c Ol et 

far as mesothelioma is concerned but the evicenco is not wo aE 
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decisive and there is no evidence one way or the other ~ oo: fb 
’ regarding the effect of fiber length on the induction oF - . | maanat 
bronchogenic cancer, which is the main health hazard. a ae 
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' te, 

, perr | REPORT: 
' . _ wo oo * : : J —— < 

t = June, 1978 6 ee 

Y ‘L/%, Phtlip Me Cook, ER-De = bes 3 

: EGviet DYMENTAL } PSEARCH LATORATORY-DULYTR .. : 
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Vivers® yo onteboray: Guat serived From ining, wllliden, antoue of anbeston 
are bacon (oe couse aubestosin, Ino cancec, plow cl aod perdiones2 

torrotheddeas, amd pastreiutesting) treet concer duane. Chrynanite and the 
acphtibotes crecioelite ant ssaskte ore oxsocdated with al) ubeau digeageas 
bile anuthaphyllice minkd in Palen. £6 ayeoedared vith an oxeens lung 
cemer rash ond high fociéence of plenual Chichening aud caleiticutton GC). 

Ron-orcup stout) expesure LO asbesto duo the neighbourhoods of andustriar 
wources (2) er fros household coatact with asheston warkers (3) leads co 

“. fSucreased rduh for wesochelfoss.. . 
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Fibrous anphibole miverals released froa rock duriug nou-ssbestos cinturg 
eperations pose a less vellvtefined risk of disucse when ichaled. Sinsen 
Lictle or no cpidermiolegics) or cnise.l stugy datu exists vVaich can be ls 
applied specifically to each occurrence, risk nssesszent often depends -on 
coxperisou of physicul and cheater) properties tu asbestos aud on cosasrisoa — 
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Excess canter and pneusscentosis daaths bave otcurred for vorkean eiposed © -). 
ta acrosols ef tele coateuinated vith tresmolite, autbophyllice, ard ~ 
cluysatile (4). A study of underground cipera in a gold cine with 
Pruterite £ibere has desoastrated a clree-foid excess of respirctaxy caster 
ywortalicy (5) buc a sebsequeat erusy (6) of a lerper cobore fron tbe nece 
cine (not Lintted to unidcrground workers) dudiecates no exness of respiratory ~ 

o v« 

Whet beais exists for associating asbestes health hazards with rintral 3.” 
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A further cozplication is the propensity of acphibsyilc mineratis to cleave, 
or aplit alesg preferred crystal plunes, whan ceushed and thus produce 
particles with length to diameter ratios in exceus of 3:2. Acphibale : 
fibers produced fros arphibole atbastos such as asasite cay alue resule 
froa cleavage, howaver. Eo btolopical data exists te chor different 

. Yesposse to acples of anphiboie fibers vhich ciffer oaly in subtle 

internal crystal cefect structures er im eryetul face orientations although — : 
these properties may be releted to the exbestifore nature of the rineral cerple. 

fibers released by taconite nining oud beasiicstton? Pecause of their e 
unique Giructure, chrysotile fibers are ccrrain to he identicel corpuelogicalLy,’ 
structurally, ans checieally to various chrysetile fibets reluzsea by j 
chrysotile anbestes rining and rillivg. Comparican of arpbibsle fibers co : 
known anphibole esbestos materials is more difficulr because the warfous oye 
acphibola ninvrals are formed with Loch Florous Cucbestdiformn) aad non~fibrous -, jf” 
NWabitc, It ig cleo probable that a gradation exists between extremly ' 
fibrous and asn-Librous zrphibole occurrcaces. . _ - 7 & 
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The term "Fiber" in this discussion refers sicply to aay Free particle 
with a lenpth to width ratio equal or greater than 3:2. ts 
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A current popular theory snoag asbeston health experts Lo that any Jong, a bose 
thin durable Ciber dutreduced date tlycue wltb induce valssnant nenplasas. 1, ‘ 

inte che plenrag of rote avd vbserved thac CLeece less thaa or egunl co 

1.9 ynt do dtismeter and greater chan 8 ye in lenpeh yselded the highest o
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Stanton (7) Maplanced 17 fibrous plaucen of different dimensionnl dfecelbutions i | 

w
e
 

provobility of pleural savconzs, Extrepolation of these resullu to Ciber is eaalioe 
carcinopenesio in nan is subjset to coasiderztion of the influcnee of fiber “os Kore 
Cinenson en acrodynacic bebavior,- pcdctrability, sd clearance From che fe 
Juans; i.c., nome ef the potentially more carcinogenic fiber sites ray “ ieee 
have preachy diminiched abilities to reach lurpet tissue. The geocrally 2. . v J 

! ; Sccepted greater cancer risk ussoclated with crecidolite fibers tubalatioa . rs 
HS Compared to chrysocije fiber inhalat{on may result primarily fros greater - - te 

‘ long retention of crasidolite fibers... °° > ° Pt : 

. Asbestor acrosols invariably have o wide range of fiber lengths ana widths. -° 
: : Fyen antral’ experivents can not provide absolute clfcct/fiber size | we 

relationships cince ssbestes carplea of uatfora Fiber size havea not been ee 
proporcdé. Fats intraperitoneally injected with short chrysotile fibers . 
(95% Icss than 5 po in ove test and 99% less than 3 ye im a eecosd test) 

inserred cpproxinately a 402% incidence in tucors, in a study’ (8) vhich 
provides the clesesnh asseciation betveen shore fibere end carcinogesssis, 
Pulcsnary tissues of asbestos workers contain rmesy nore shore fibers M
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y . than loog vith an even rhorter Fiber gize distribution in pleural tiscue a 

Jf . the Enviroussotal Proteecion Lgency's animal cests of acphibole fibers 
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obtained from Reserve Mining Company (PHC) ebLLl uer be comleted until 
190. Yhese tests involve iotratrechbexl installation and intrapleural 

injection of LC amphibole fibers and apogite Fibers in rets (10). The 
erplibole fiber sanplesy used are represeutative of fibers fuund in ofr . 
Bempjes fro: Silver Nay hut not typical of all erphibole fibers present. .. 
En vitro tests of FES arphibole, arosite, crocidolice, chrysotile, 
anthophyllite, tremolite, and a pon-fibrous przoerite indicate thet the, oh 
Ric anphibole to lytic te sheap erythrocytes acd depresses rabbit 
@iveoler macrophage cellular viability sinilacly co. the amphibole esbestos 

arcples whereas the non~fibrous pronerite sercole {5 not uctiva. Cytoronic 

effect in such in vitro tests has been linked to the ability to cause Fibrosis 
but is not necessarily associated vith corcipogcnesis. . ~ 

Hinersl fibers with erructures und surfece properties entirely different 
than the esbestos mineralu can be carcinepgenic. Palygorekite, a Fibrous ela; 
tineral, induced us cany cesothelionas, following intraperitonenl injection 

da rats, us chrysotile (11). The extraordinary incidence of resothelions in 

a Turkish village (12) is now thought to be a resute of seolite tibera 

released into the envirenceat by erosion aod use of volcanic tuff (13). 
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CSveu the ehockeal, eventallapeaphic, awl sorpholopical afutiortiey of Vie oO OLfe 

arsbtbele dibsrs te nmontte fiburs, d¢ a6 hase Likely chat inhalacion “: as 
eoperure Lo high ceacentreations of these CiLers vould praduce avhbasteg 2 rt 
Gincase, Ib $s ingportant to wote that at thin clee no evidence of fibrosis wf L: 

AMOI orployees ULth cure thon 20 years employment te Lonnd by pulopnaery I = - 
function studies and chest redfLopraphs (16). Ibse studien can not be a a 
erténded ‘to-cerclude that dycreaseg rick af Juow canter aod exsothelions 4a ; 
ebsent but dnddeete tliet erposuves te fibers sre considerably lover thas i 
those experionsed by achestos workera in the page nai “wanociated with . u 
febestocic and cancer, (heSA’spact dust inepections for sineral Fibers : z. 

. fudicrte tine weighted average fiber concentrations in RHC working areas” $ 
ave far below rhe occupational health standards for asbestos ned even a 
further below the conccitrations asbestos workers were exposed te decades Jk 

. . of 

: The comutty air amphibole fiber concentrations in Silver Bay, Hinnssata : 
- hove now been well cheracterctsed by transmigstoun clectcon ctercscope ae £ 

“ enalyveis of cic secples colleated on cexbrane filters, fophibole fiber oT cE 
. cnaceutrationy at thres cites in residential Silver Bay vere determinad me i 

fron coatinusys air monltoring co-averese spprovicacely 125,609 fibera. : 
per cubic ceter for the years 1974, 1975, and 1976 (15). The electron A 
microscope caslysis was performed with e technique essentially idencical . i 
Co the FPA provitsioual rethed published tu August. 197? (16) end was in oo i 

, excellent upresrent with results reporced inéependently for 12 air sarples uo i 
; ‘by the Miusesets Ueparinzet of Raalth and Me. SfLoal School of Hodictne i 
j Environzentel Sciences Ishoretory. Three other lshorateries participsacing t 
i in the interlaboratory cerparicon cach used inferior enziycis techoiques eb on 
. and produced dita which failed to corrcjate with aay other leboratorics' it aD 

7: results (17). Air wacclee recently ecllected by Regtoa V during and after NT 
_ @ prolonged siucéorn of Reserve Miniog Company are currently being avalyzed i: 

| - fug appear to show very lew acphibolke Liber concentrations in the Silvar oA 
: Lay giv curing the ahutcown period. Although stack caission cantrols being | j 
. dustalics should preatly reduce fiber concentrations, fugirive dust: fron LE 

ae the on-leo4 tuilfogys basin to berin operation in 1985 pose an usknaom ve 1 
i agdition to arphibole fiber cenceutretions in the air of the Silver Day arca. t : . 

: The dose response equstion for bumsn inhaled fiber exposure is not well : i 
: -establichta and the existence of ap exposure threshold, below which f 

m4 iptressed cancer risk is sero, ic unknown, fuhibole fiber concentrations } 
: in the air near the taconite processing factliicy at Silver Bay, Minnesota ‘ bo Pee 
, are prokably at least 1,093 times lower than pase coneencracicas in the - i fc” 
i wsubeston dudustry which led toe high incidence of asbestos disease, — i fa 
i, [Ivaluction of the environmental hazard, hovever, requires consideration i es 
1° of factors such a5 24 hour per day cxposure, exposure initiation ac infancy, i eat 
tj potcotislly looper period of accumulated exposure, and ecceptoble . - ain 
1. cavironreital health risk versus acceptable occugaticaal health risk, : =e. 
. A chrpounding problen for assessing cancer risk at Lover exposure levels : sa 
1 ' _dis the increased lapse tine becween initial esposure ani onset of discase (18). ak oe 
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The new available neiterius, health, oud nineralopical inforeatlow stauld 
pot chenpa LUA Ss oriyinaldy rtated contern for the Joag-lern healeb of persons 

Jivier Ge the viclnity bf tacunkcte processing Jecilitiers which handle ore 
ight, cemtaninared wlth erphthole or chrysotile fibers, Eninotuns co the 
cuylronent of much fibers ehoutd be coutrolicd vieh best available 
techaolery. Such cyntrols ore pluuned for instullotson, wt Reserve 
Kinios Carpany. 2t should be Tvted that, while the Bth Circute Coure 
Jecisicon of March 14, 1975 seated: 4 

“Ghe best that can he erid is chat the existence of thin nebestos 
centantinsnt in adic and water gives rise to 2 reakoneble radical 

ceazern for the public health. The public's exposure ta asbeston 
fjhers in cater and ste creates sone health risk. Such a contanineut 
nlguid be reaoved,"™ 

iw Faitings of Lact of the United Srates District Court ‘fa the Reserve 
‘Yaotns Trial cere not reversed or eodificd by the 8th Cireult Coure.- These . 
finsiupa of fact included: . ae * ; ee 

l.' “Many of these fibers are rorphologically md chemically 
identical to anesite asbestos ana an even latger oucber are 
sirtler to anosite asbestos.” ot, ve 

2. “Isposure te these fibers con produce esbentosis, tesothelioza, 
- ond cancer of the Lung, gevtreintestinal tract, and luryne."™ 

3. “The discharge into the air aubsCantiaily endangers che health 
of the peaple of Silver Tay and sutroucding corcsunities as far 
away ae the castero shore a0 Wisconsin.” . 

4. "The present and future ingustrial standaré for a safe level 
of asbastos £ibsrs in the air is based on ths experieaze 

related to asbestosis and not to canctr. acditien ica 

formulation was influenced Tore by echo loptes] linitations : 

then health corsiderstions.' - 

5. “The exposure of a non—rorker populect cannot be equated vith 
industrial exposure if for no other reason than the eavironzental | 
exposure, a6 contrested to a working exposure, is for every 

bour of every dey." . . 

G. - "While there is a dose-response relationship associated with the 

edverse effests of nsbestes exposure and cay be therefore a 
threshold @>posure value beluw vhien no increase in canecr would 

be found, this exvosure threshold is nse asw known.” 
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