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EPA! NOTICE 

This: report- has been:. written as part of the- activities of 
the." Science- AdvisoTT Board, a public: adviSOTY group providing. 
ext.ramural scientific information. to- the- Administrator and. 
other officials: of- the- Environmental Protection Agency. The
Boar<i is structured: to provide. a. balanced e.xpert assessment of 
the scientific mat.ters rela.ted to problems facing the Agency. 
This report has. not been reviewed. for approval by the Agency, 
hence its contents do not necessarily repres.ent. the views and. 
policieS· of thee Envir.onmental Protection Agency~ nor does 
mentton of- trade- names- or· co!IUllercial products: constitute· 
endo:rs·ement or recommendation for use: 



• 
Th.e Science Advisory Boara' s Toxic: Substances Subcommittee met 

on December 2-l, 1980 to consiaer the "Technical Support Document for 
Regulatory Act. ion. Against Friable Asbestos-containing· Materials in 
School Buildings" (Draft dated Se.ptember 1980). 'Ihe· Subcommittee 
reviewed and commented on the scientific merits of the document and 
responded to specific quest.ions, relating to the document, posed by 
the Office of Toxic· Substances., It shou·ld be- noted. here that the 
Subcommittee is a. general scientific advisory committee, not a panel 
of expert.s on asbestos. 

copies: of the· Aqenda', the Subcommittee- roster,_ and a listing of. 
SAB- and EPA. participants:. in the meeting_ are appended (Appendices A,. a, 
and C) ~ A. rough· transcript oE the· meeting, was prepared and. has bee-n 
submitted: to the Agency. 

'lhe- meeting• was open to the< public. 'Ihe Asbestos; Information· 
Association: provide.d the Subcommittee with. their extensive comments 
on: the< document .. the same comments: previously filed. with. EPA~ 
Representatives, of' the Association. made- an- oral presentation and 
s.ubmitted: a. brief. written. statement, a. co.py of which' is. appended: 
( Appendix Dh 

Briefly, the Subcommittee found: the document to beo 
sc-ientifically credibl.& but itt need of some revisions; and• generally 
endorsed it w·ith: the: understanding: that necessary revisions will.. be 
made. 

\ 

Major points wh.ich tha Subcommittee felt need to· be: addressed 
are as fOITows~ 

l. 'Ihe· prob-lems assoc.iate·d' with the extrapolation of avail.abl.e 
asbestos. exposure data, to· long-term·,. low-level. effecta wer.e 
note:f--·'Ihe Subcommittee recommends; that these problel!IS' be 
discussed more fu:ll.y in the document~ FUrther,, case studies: 
on. the major risk of mesothelioma~ following loW' leve·l. 
asbestos; exposure shoul..d. be- emphasized •. 

2- 'Ihe concept of using; only a linear model to predict risk was: 
questioned., 'Ihe- subc:ommi.ttee recommends that, in addition 
to the line.ar- model, two other models be, included:" the: one 
hit model. and the We·ibull. model.~ 

3. 'Ihe role of smoking in connection with exposure to asbestos 
should be clarifie.d. It· should be clearly- noted that, while 
smoking affects• mortality rates,' i.n, patient·s with asbestosis, 
it is not an import.ant. factor- in, increasing- an individual's 
susceptibility to asbestosisr and: all evidence. indicates 
that. smoking does not have an ef.fect om the incidence of 
mesothel.ioma'~ 



/ 4. The diff.erential.. effect of asbestos exposure. on 
children, as distinct from. adul.ts, shoul.d be reevaluated. 
'!'he greatest risk, in humans, to l.ow-l.evel.. environmental. 
exposure is that of. mesothelioma.. The latency period for 
mesothelioma. appears to be· approximately the same whether an 
individual. is six: years·. old or thirty years ol.d. 

5. There are a number of areas in which definitions. shoul.d be: 
clarified, e.g-., a discussion of concentrations and· exactl.y 
what is meant by exposure and •r.ifetime- risk."' '!'here are 
also a number of. inferential. statements which should be. 
reviewed and: revised• 

&., '!'he- four external. reviewso from t;ife systellls:, Ina~ were 
reviewed. by the Subcommittee' and: seen as. objective and, 
overall,. of ve.ry good quality. 'lhe Subcommittee. feels. that 
it would be of value to. have- these four reviews examined 
once more by th-e- Aqency ~ 

T ~ 'lbere should be: further deta'il. on the: measurements; 
involved in asbestOS! s.tudies~ 

'!'he. meas.w:ement of similar samples of asbest.os; 
fiber: in dif£erent laboratories:. or even in the same: 

· laborato.ry· shows: considerable variation~ See,., foe 
example• Tables: C"-l and c,..z. (pages.: C-9 anci C-10} 
in. "·Asbestos•:. An. Information Resource,,.. DHEW· 
Publication Number (N:rH} 79-1681., May 1978 ~ 
Variab.ility of asbestos concentrat.ion as a. result of 
measurement: seriously flaws estimates. of t""isk from 
concentration-time-risk curves. (See discussion on 
p •. c--8, •Asbestos:. in. Air,"'. in~ above· c·iteci DSEW 
publicati=~} 

I:f EP~ ass·wnes: that the: nature: o:E the: asbestoSc 
f'ibera in schoo.la i& s.inril.a:r:- to that. in an. exposed: 
workinq g:r.oup, this; shoul.d: be clearly articulated·~ 
The convers-ion: number: (30}, presumably derived: from 
published' data-, needs- to be- just.ified·~ 

'nle· use.- of concentration multiplied by durations 
(cumulative exposure·} as a measure of. exposure is of 
dubious merit. If pos.s·i.ble, some· data in which 
indi.viduals- are e.xpose.d for fixed times. but: at rang-ing 
concentrations, shoul.d be· included. 

Risk estimate-s. may also be· seriously affected by 
conve.rsion of· old exposure· data· to: "new• asbestos 
concentrations: w.ith the· use: of fudge· numbers·. 'lhis. 
should be. avoided- even·. if some. of the- data base- is: 
lost., It woul.d. be· better to present two sets of 
untamp.e.red: data to· maintain impartiality. 



• 

8... Finally, there should: be- an executive summary, attached to· 
the. f.inal document, which clearly reflects the content of the 
document. 

!n: addition to thes.e· recommendations, the· Subcommi.ttee also· 
responded to questions: by the Office of Toxic Substances: 
(O'I'S) sent. to the Subcommittee- prior to the- meeting~ 'lhe O'I'S 
questions·, the. Subcollimittee· responses,. and detailed written 
comments on the. 'I'e.chnical. Support Document provided by Dr. Ru.th 
tilis: are appended (Appendices: E~ Jr, and G.)~ 
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Or .. Verttberg 

Or .. 14111-r-

Su.bcomm±.ttee 

Ms... aussel.l. 

~r. ?i.gg . 
Mr. fia.:dy-

or .. Verttberg
Subcornmi ttl!<!
Or. 'l'e.t e&t.ba.um: 
OW Sta.!::! 

Or-. Ve.rnberg 
Subcolllllli ttee: 
or. Teitelbaum 
Q1'S: Sta.t:t 
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Ms. Pame--la. __ Russell, Po.li.cr and Stra.tegr Bra:nch. Office of 
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'I'imot.hT s:. aa.rdy, ESq .. ,. K:1.rklanci· an¢ Sl:llso, 'l'a.sttington:, o.c. 
Dr.- lia:riT Ted. telba.Ullt,. Pl'"oj ec:t: 11a.aa~_er-· t.or- Risk. 1\sse.ssment, 1\ssessmen"e 

Oi.vi.sia·n-,. Office- ot. Pesti-cides: anci. Torte Subs·tance5, EPA 
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O:!fiee- o:r· Ent'oreement': 

J«s·. P!.m.ela. Russell, Policy ll.llcl:: Stn.teg:r Branch 

Otfice' o:t: General. CoWlse-l 

llr'~ Allu. Ca:rp±en:, ton<: Subs:ta;nees:: 01 vtsion:. 

*' Deeem.ber 3 only-· 
•• Ph;rsicia:n, Clinica;l Ecelog Medical G~up·, 3ant'L Ana;, Ca.li:fo:rllia.; 

Member, E:i:!:vironmen:t.aL Measurem.ent·s Comm±t:tee>, Sc.ie.t~ee. Ad.v±.sory Soard_ 



ASSESTOS If\ -=oRMATION ASSOCIATION 

! 7 J.5 J&lflnOft 0- ~. Crysf31. Soltwe- ~ St~~le- 509 
,l;ttlnQICII; v~ 22202. • !70:U. 979ott!5o 

S'O'MMllaY OP' UA/NA. COMMENTS· 
ON'· DA-' st U:cmrc:AL S1JP'POft OOOJMEN'r 

usr A.S'SESSME:N'r" rmt ASBES'!OS m sacor.s 

--- _ .. -

EPA' s: t>ed:Uti.c4l Sup9Qrt OoC1llllellt:. issued in. .::onnec.

~ with'. i.t:s a:s.butcs i.a:. sd:toc!. id.ant:i.fica.t.ion: and: IlC:ti.f:ica.-

se:±owdy flawe:!. l:ry ~ i.a.depend'l!lt. expe=ts:. who. lla.ve J:eviewllt¢ 

it~ nose aa-, laadi..!1<;r to:: an. asaesS!ll!nt dlat sUb:itm:cial.J:.Y' 

cve=-es:t:i~zatss ;m;y: dsJe scoc~ :eesiaan:ts may face f::=. p:esance 

!?h.:i.lig ec '..et of th~ l!ni.ve-::sity o:f AJ.ab<U~~a:; 

lta.nnettt Rctrumorr o:E a~ crniver.ri.ty 

F::eank <::ar~:q-, a =1'1$ul.ti.nq: biostat.:i.st.:i.d..an 

And by a: =eml::le:e o:E the· Oep~t:: of: Ecl.ucation: As.bestos. 

t>ask F~rea !' 

Ann >i'ylle- o.e the Uni.ve:=i.ty o.f Ma:yland. 

li.'ir.:tt·,. the- flaws• i.a:. !=Jle risk assesSlllent:. lead. to. a. 

si.qnifi.=nt o~u o:f e.:cpcsure tl:trcuqb:: 

- An: estimata oe the numbe:e o't:-S'd:tools:· •.rt:.,..t:!'l--· 
fr.ia.b:le> asbestos that.. is; based. on· nei.the:e 
a .::apnsen1:ative, nor a rancl.om, s~l.e: of 
cr: s.. sc:hoo:ls,. 



,. 

-- The fai~w:e: ta re=qni.:a tha'!: lltlld:1 fri.ab~e
as.l:lestos. ill. schools wU~ be• ill a:e'iiS'· of 
the schools whe=a teac:he:s: and students. 
ua; 11nl j ke~y to: be pruent for arrr 
appnd.a.b'le portidn: of: tha schoo~ ,:ay. 

- A.c llic;ttly ciaset± wsa: o:f as.bestosr measure
t~~eni:s eolled:ed: 1:1y S'ihutieu in. Pans. 
lUthouqh. the! llllld.ian: measuremena f~ 
l:lr Sebastien: we=e . well l:la:l.ow lO' nq/m-',. 
IG'A says 'thee aicst: l.ike~y p;:e:valent: 
as.bestos. level.. .is:: Z7ll nq/r~ 

pl.eta- e..-mos~ a:rsassment is: tcr ova:

est:i.mata: the Ii.ke-.!'r e:c::lOS'U%'1!' of America: 

-----~ 

I!S"ti:lata the likely- lle&lt: :d..sk for the assun:ed:: e~ 

throu~ 

- Re.Uan.c:e orr: but a:. sillqle- epi denti oloq±e 
stud.y- for aeta=i:nillq llea.lt:h: ef!'eets: 
eve: thouqh, !lWile1l:OUS. epiaem±oloc;y stwiies 
have l:leotm: eonductad:. and th& si.nqle- s'tllcly 
relled: on· l::ly E:!i'A is-. not a:monq- the. mcst 
app::oprta.ta' studies- for risk: assesSl!lellt 
pu:poses, parti=l.a:l:ly because- no. di.:ect 
4:ep0·s=e: i.n.·fol:lllaticn ( El:ither on: an: 
indi.rtcilla:l-by-ind:tvidua 1 or e~n: on an 
avenqa ba.:sisJ is: awt T ahl'-t for thi5. 
cohort~ · 

-· The fa.iJ.ure tc• Qke· i.ntc account the: 
axt:ant: to. w!ti.c!l: smcld.nq- a~ts: for much 
o:f: the. disease in the epiaem±ology .stndy 
wsed:: to pr<!di.ct risks and. the: q:aat like
lihood: thatc smoJc:inq patte:ns" alllenq- sdloo·J. 
rtt:S'idenu will. va.rr qr<!atly from t:iwse.: o£ 
that cohort._ 

- 2~-



- 'l'.he failu:e- tc p::'od.ic:t. :tis.ks on t:he bas:i s-
o:f 1110dels other than a:. li.near dose respcnsa _ 
1110d'e-.l dospit::e t:he absenc:a of data. indi.c:at
inq; this< =-· ce- t:h& only app=op=ia:t:a- liiCde~. 

fhe. nsult o:f· these flaws in" EPA's us& of 
I 

ha&tth-- evidenea- ta -oredic::t risks for 

eotanaal. risk and'. indeed: ta. o.bseu:e com-· 

c.Iatal.V" the. Ukelihoe<t that itt fact: suen, 

-· 1 -

------



Questions for the Science Adviso Board {SABJ b Office-
. o 'l'oxl.C s stances OTS Re atJ.n to the Tee J.cal u ort 

Document _ or ReMla:toq Actl.on AgaJ.nst FrJ.able Asbestos-Containir. 
!4ateruis J.n sc ool BUJ.ldl.ngs 11 (Draft dated SepteliiEer l§ao). 

l. When. smokinq-specific data become available froiif"t:lie: 
unde=lyinq: study or asbestos insulation workers, O'l'S plarur . · 
ta esti.l'lta.te· lunq cancer- risks separately for school =cupants 
who da and do not smoke. The interaction (i.e.,. go:r_~at~--~-
than a.dditi.ve. effects) between smoking· a.!ld asbestos "leads. to 
~eat~y inc:eeased risks; for exposed. smokers. The ~;~~s:en~g:e- __ 
of students who·. smoke- can be estimated frarr recent su=veys 
of smckim;: habi t:5:, in the cr.s. 

OTS tentativ-ely plans to conduct two lung: eanc~----~'· .... __ 
analyses when- the- data: arriv-e: one assuming- the intera.cti.on: 
takes' place- in: asbestos-exposed: atudents: who. smoke .a.nct.... ---··-·--
one assuminqc no interaction. We would advise decision-makers
t..'lat the prudent Cout'Se would be· to adopt the fi=st assumption. 

Can· the SAB: determine a more appropriate way to· make use 
of tl'le smckinq.-specific data for lt.:nq- cancer whE!-n. they beccme
av.ailable?" 

.. - ·------
z.. The hazard. assessment contends t.'lat. the· assumption shou.l<± 
ba r:e-examined. t..'iat smokers. exposed. to asbestos are at no greateJ: 
r:isk of. pleural. mesothelioma than:. similarly exposed nonsmokers
The primary source. of dab for ques.tionin.;r t:hi.sca-s-sumption is; 
the insulation: workerS'. study·,. thouqh· th.a; evidence. is not 
persuasive one way or ·the- otfler a.t this: tilne-- Given this state 
oE the' evidence<, what factors·~~~ the sa. recommend tha.t 
O'l'S' consider in decidi.nq:: whether to cal.cu-la:te smokillq'-speci.fic: 
risk: estimates: for pleural mesothelioma when:. the data arri.ve'2 

1. The: C"Ul:rent assessment lllakes no attempt to estimate risks 
of· morbidity- or 1110rtallty front' asbestosis·, even. for cus-todia.rur. 
Can the, SU- s.ugges·t a way to make such estimates, perhaps by 
use- of th& morbidity da:,ta, of Berry et •. a:l .• for. British asbestos
textile workers? 

4 •. 'the: cm::rent· assessment makes: no attempt to estimate risks 
cf nonfatal. (i.e., succe·ssful.ly treated) cancer for exposed 
school. oecupants. For. some- types of cancer (e.q·. ,. cancer of 
the lar.ynx.l , sola dependence· upon: mortality· data, undotlb tedly 
creates underestimates of overall. risk.. To date. OTS has not 
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··- -· ··· - fcilnd. -i:ase-fa.tallty ratios Ci. e •. , the- propo:tion-of cases· 
-Eha.t die from. the· cancers) that would easi~y en.al:iie--s·u.c:n-

--- ·-estJ.mates to :ce made. 'I'he only relevant data.,.tlia-t:-a:-pp-.aar·--· 
'to-se-a.vail.a.bla ar& 3-yea: and. s--year. survival rates. from 
the- Third Natiollal. Cancer Survey. Can. the SAB ident.i£y
case-fatal.ity ratios or develop a: method to the use
survival rates ta estimate· increased risks of' cancer 
morbidity? 

· 5". 'I'he: preamble ta th& proposed rule shows that a custodian-
could easily double- Ilis. or her ~preva.il.inq"' as.bes.tos. exposure-
by sweeping-: fer only S minutes, a day. Other reason.abl~ 
scenarios of' this- type are not p:z::esentedr ncr are :isk es.timates 
fo: such. ... typi.c:a~ imiivid.ual.s , "' yet these- are· the. exposures 
expected ta b& al!feeted- most l:ly the nott.fication provisions of 
the rule·. c-an.. the SAB' recommend: methods- for developingc 
a.dditio.na:l. scenarios; of peak exposw:.es and estima.tinq:- the 
resu:ltant :isks: ta; be expected?' 

6'. 'I'he qr.ea.ter r.emaini.nq li.fe.· expectancy of children: exposed 
ta asbestos. places them: at a: greate: risk than sim.ilar.l..y
exposed ad.u.Its.. can. the SAB. a±r'ect: us to studies. dea.lingc with. 
tl:e possible pnysiolcqical_l!'ea.~~fcr variation in: risk and/or 
~tency Oy- aqe? 

T •. nte document uses; the .. observed ntlln.ber- of deaths amonq the 
i..il.sula.tion. worke:z::s-. as :ecorded en: the- deatn. certif.ic.a.te for ~ 
types of cancer otber than. pi'eurli'r' and- pe:i tonea:.l mesotheliana.
Por the maso·theUoma:so,. tJle, obse:ved.. nlJIIIbe:s based on. .alL 
a.vaila.bl.e evidence, (e.q:., autopsy :eeporu,. review of. 
h;is,topa.tholoqic:- material,. ate • .) are used, at thee :ecommenda.tion 
of th& study' S'i authOr$ and one of the O'l'S: exttam.u:ral rev±ewe:z::s-. 
'I'he reason is. tha.t mesotheliomas.' a:e often: m.-isdiaqnosed and, 
because the-.· expectation. of these rax:e cancers in tile- general. 
population.· is: . virtua:.Il::r zero, comparison: wi t.l:t expected- deaths 
would not be adverse:l.y affected. O'JS aqrees. that this is the 
a.pp.ropria.te cow:s-e to:. take. 

Nevertheless, it. is tru& that individual deaths. a.re- ~doubl.y 
counted~ by this' procedure, persons: whose death certi£;i.c.a.te 
~aqnoses· o:E: lunq cance: were c:hanqed by the researchers, to 
pleural. mesothelioma< in par"'...icular·. O'I'S views· thi.s ~double, 
countinq'" a,s, an. a.~a.rent inc:onsi.sctenc:y and not a. real. one. We 
would appreciate: e. advice of the SAB~ on how to make- this· 
judgm.ent clear to readers .. 
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a. Of. th& plausible dose response cw=ves- that could not be 
dismissed by provictinq: a: poor#fi:t: to avai.!.able dose-response 
data, linear regression "usually" leads' to the highest 
predictions o£ increased: risk. This was the' rat:.onala for 
using linear regression for the quant.i:t:ative·risk estimation-. 
Scientists at. the· Consumer Product Safety Commission informal 1 Y 
pointed out that when, as in the· case o£ the: insulation workers 
study, responses exceeds- lQ't., the one-h:it mcde~ yields. l:tigllez. 
risk estiluates than. linear reqres.sionw 

oors:- has. not yet. app-li.ed the- one-h.it mode-~ in thi.s:. 
assessment., wi.th the unders-tanding that risk estimates- even 
h.igl:ter: than these we· obtai.ned: using linear r·eqress·ion wou-l.d" not 
alter regulatory decisi.on-makim;-. Nevertheless-, s.trict . 
adhe:e:nce tcr the· decision criteria la.id out" 'in the document 
wou·ld require usi nq: the- one-M :t:: model~ Would. the SU recQIII!Itend: 
applying- the one-hit. mode.L to: obtain the- highest risk estimates 
that cannot. be prudently ruled. out? 

~- At the sugges:tion of one of the extramural. reviewers, O'l'S" 
per.f.o:cned the attached c:a.lcula.tions us:i.nq- "at.tril:lutable risk ... 
(tl:le di.f'ferencec between. ®served and expected death rates frol!r. 
asbes.tos ... related cancw::s'l instead of the- "'Iif:·etime: risk." 
measure-. As thown in the Attachment, this tecllnique could not b" 
appl.ied COl:lfQJ,.etely because of a limitation in the readily 
availabl.e, tr~S::-Iifetable; nevertheless, i.t. showed: that the 
resuLt wou-ld lie witb.i.n 40%' o£. the prediction: obtained: by the 
"'ll.fetlme risk"' method.. Does the SAB: believe:- that the attached 
ana-lys.is; w-OU:ld. make- the conclusions: in. 'l:he:. 'l'"echni caJ.. S,upport: ·_ 
Document erea:er· ami: more supportable?· - · 
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ApE!ndix t= Question H' 

:cr-. !Ctbman' s suqgest.ion· t:: ase- att::'lbutab~e- ri.sk, t:he--
4ilfannce· beOHMn obsert~ a.nd ~ed mc:z:ta.l.il:y rat.=$, is a 
c;ooi one. 'rh& o.b:se:J:"Ted:. ~i'=r rata• f:ozt asbestc=a-ee.la.-t:ed 
tnii'IS ~ c::ancar amcnq: l:!:e. ui:~'CCS i.n:su.lati.Qn wcrk&r.s: (see.. 'tabl.e 
17 ~-.the a~ d-:a:e~> was 59% da.t:hs/i7,39l. per.sc~a.l:S'-,., a. sot. : 
1.0- dllath:S/pe::scn~. ('the !1UIIIi;er ~ PII!:3Cm-2'9.ar.l was 
~- &-=: t:he publl.seed' :-epc:;1ol!: tlds st::dy •. ) · 'rhe- es~ 
:a:ta -.s. :t4S:.S/77 ,l.Sl. • l..ss :c lO- d.eath:S/pe~ .. ---'C:%e: 
a.~utabJ.a\ ri.sk is. r:· d:i:f::fermc:e. ~ebfeen: ~ ore. n.t:ss;. ( a.s-+ 
::: 1.0. ) - ( l • .!S' :t La:- ) • T.a.e; ::. l.O.- · dea'th$/pe:s=n: ;rear., · 'rhe 
mcs:t: r11ascnabla estllllate: 'if :'9-le~t <:mlluJ.ati.ve- es;:csw:'lt fer 
1:!1~ \liiC~ is 6'-0: : 1.11 · aq.-..yr/111: (see p-.. 54- of: t::le a-ew- draft) ~ 

' . . . \ - -

' U 'd:ie:- tml!!be::-~ upcse!' SC::.cc.L dtil:~tt o=n.-dm:u t::· a.~ 
:r:: to.S: t=r =~ ce:r:t 10:, :tea:S (l:.!:te- upacced: eemat::dnq: lUef~ I..i!a 
o~ the bUi.l.dim;sJ ,. a=t each: s.tudeAt spe,.ms ut aver.:u;:;: ~ 6: ye<~J:S 
athnd:! no;: a. =ni:ami.natai sc±rodL.,. a. t=ta·I ~ l • .S: :: 10:: Q.UQ:e:o:. 
lfi.l.l.. ba•: "111:e u-pc:sei:. -r!;e lliCSt. 'l:'l!aSC!na.b-1 & estimat= of expcsur.;r- ia. 
l:.!:te sdl.CO".l.$ i.s. 21tt 11q'jr (ptr-SZ~:Ir aew; dne;), aecwse: a. s-chcoL 
~·is. ap!flc:oxilllat:al~:r on~ as- lorll;' as a. wc-:X. year (SJ .. S:4-,. o.ewr 
dl:ut)., l:.!:te' c=m~ti~ a:si:le:s-t:=:s. e~.ure fir eaa ~ the cititdr-m-n. 
wculli be Z71l. ~/'at. ~ :! yeus .. • Sl.ll m;~/nc • 

- ~llllti...-.q: ~:!.onal.i.t::r ( !:.!:I.e- "'li•1ear nont::::-esnc.l.ci ... 
a:=mn¥t.ionJ, e=e a~-=:ibutaa.l.e :-'...sk for t:~,e- C::i.ld~l)' wcu.ld b• T.06 
%;. l.Q;- aea.~/~r.scn~ea=- :c ( a~o: o.q.~/'a.j/ 5'~0: :c lO. -:. aq-r-/a.j.l ... 
!.S:r x: lO:-" aead:a/;eoc~ear- - As.sa=ing; l::at. be oti .. :t.i;l1u: 
icdrtc--..ion: pe:iocf f:Q:e :ile u;c:sed scbcci.. dtiTd-nn: is-ZII ~ aJ1d:. 
t:h&.t ~ a~tmlei deat::t ~ta-- w±u.. apv.l..y- to: ehe SurTi..feci !:a. 
e•·d'r suba~t ~ltJ:',, t:he fc-llanm;: 12J..cula,t::ions. may be- made. 
crs.~ the- U7~ iJ' • .S:: .. Ht!!rQcllt' fee a.l.l. :ac::as ana. se:es, Si.a"%t o~ a, 

~'&t of! ~:le a.l.ive a:-e7aq• lZ: wcu.l;d; . be upea::a;- ~. s-urri.~ = 
~· s-z... "rhus, cr. .. s: :. l.!l > ::. ( .. !7a) • t .. 4&7 : ta e:: the-· ex;clMd-
sehoo:t d:J.l.dntt ar~ u;:•::t::c t:r :suni.ve lonq endu.qh fer the-· -
mn:imt.:~;~~t induction: period =: t:::3l2:!-pir.l'-... 'rhe l3;71i l.i.!'l!ctae-a oay: 

· · ~ett: be ll-Sed to.: =ms~ 'dle fc:ll.owinq; table:. 

-
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I . 
No. utJH liJxl!eohd du~lut boll\ ltte btbh 

1\qij itlht\ \ ·no. 1Htpchd deaUu~ h-um asbei!toa Hare.--- Hoi 
• 

j1 H, uo,cuut U.1!1~ H·l,:tU 4.765 • to-G 70 

:t1 H 1!l!U,111 ltJH -h•h 1ttj .4 .1~5. _ 1t to-6 69 

41 H, :till, !14!1 -- t.u4 iti#, 5U 
I > -

.f.1U M to-11- lUI 

41 H,U:t,:t!l-~ ~dHi Hj$114 ~.16!; It to-~ 67 
• ' • 

H;69D 1 Hd ' 4.hd to9,566 --
1
4.7&5 · • u;-& S-2 : G-5 

• • .. . ' 4•165 jt iu-6 51 h,outt, 481 ~".fl:.OU lliJtl, OtH 62 

u u, t!to, h4 f.tHJ 1; ioiJ ,_u4# 4 .1u ll: 1 u-i - sit ··4-
&1 to, 981, :t2o u,uu lt ~·i di~ 4.1&5 * u-6 si j 

ltl 

.f.tu 1 to-~ 
-M 

11 !i 1Hit;9U :t1 ,ttU 1, !;56 ;160 45 ' 
11 8101U,H1, ilt.dM i,126 1 tHHJ ~.'iti!J'Il "}.;-&---····--- . jj 

tti 41 1!Ut,&t!l . WtAt ' !;gj 

I 

A!fdU It u-t dtutot:hi/t,tiH-flott-yiAf Jt ~ fUti ii L H§ Jl: 10"'8 dUlltll/pfit-i'tbn dtltiM A 
8-t~it ~'t16d, - -

.. 
,, 

·. 
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By the' timec =· ~U\2; of c!:ildren naches a.;e az, 58'3- = ~eDt 
wculd.. !:e- esti.':ateci 'bv t:hi.s. met::cd te· !:ave- dieci fl;"'OIt. c:an.=ttt. 
~cad !:y asbdtcs expcsua·. i.Jl sd:c:cls-. 'n%'!'· publisl1ed 1 i i"'e
tabu dcas nee pe:cnie. e:ten.d:.n..;: \:he· ~lcul at:J.an. t:c anct:.e::. S:t~ta::: 
i.n:tartal... Con.:saquen.t.ly,. the subsequent rl.sk am=nq: ::.':a- .1:;1- 03!. 1::!1-e
~na:l. ~· su::Tivim;: = _a.;e S%. ;uzd. oeyenc!: c:a:u:ce be> 
p:adictl!d.. :f.eve:c: t::hal.e:szt,. th-a- :-esuJ.~ es'l::iut=- liCUld. di ;""fa:- by 
le:ss than. 40t !l:OIIL e=e ~iction ~ 960: cbtai:1ed by t::e
·~etiJ:e, :dslc* •t:bc4. C sae- ':able 24 in the lliiVi dl:a:ft.l .. 

~ ass~ t::at the ~:edi~ att:ilmeagle, death. l2tl!' 
weu.ld a;lPlT und:.it.aqed i..tt. eac:h; yoear fcllowinq the passaqe- o:E t!:e
Ti ni mmn: induction gerl..ad cannc'l: be jud..;ed =~ o:- l=a- ~nucu.s 
thal:r- the- a.s:Sum;ltion. t:hae. ~:be '"'l.Uetime- ti,sk• •asure i.$ 
=an•i!Mai:sle .. ac:=:ss aqe· s:e:::aea... Ncmetne:le:szr,. as C~- Rcth"'!"tt 
nc=as:, .. -the a'tt:'U:nt.:al:lii!t deat!:t :ate.- dl::lts enjQT =~ nat:iy 
==~ cuuf· IUCI:Jt:· f:.equent. llSe ior e~idemia.loqT.. :tn: any
~t" dis.ac;p::....,.m:: <:l:1f <SO!t Ce.~ tht!r l:iC: a;tp'I:!Cad1es ams.e l:e 
==~ mine~:' :!.#. liqh.t: of:· al:.L the ocer unee~tie:s: :!..tt. 
quanti.tati.<7e- t""...sk estilllati.on--e:S;~eci.a.UT the dlc.i=: ~ t=~- =se
~e- fun~...i::m.. wb=ictr c:att. ~w.: in. ~~:i.e--ions-. that d~ -=-"'"ae by" 
S1l"te:a:L ord~ ~ aqtti.tude ... -~aqes 8"4-S8' of the-~ dl:aft ;:ci.n.e 
cut the ceed:'. foe Sf'!'ldEmCII! wtr.en: fa~ wit:r. t:le· =n:side:ab.l.e
~'I:T of d1ccsinq:" amen~ dcse.-~ponse ~ t:at !lav~ 
equal._ aeqr:e~ = acimt C.:adl.T t:hecretica.l,. pl.aws:il::!il.i.ty ~ 

'I • 

-
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1. When smoking-specific data become available from the underlying 
study of asbestos. insulation workers, OTS--·plans- ·to estimate lung 
cancer risks separately for school occupants- whc> do a:nd- do not 
smoke. 'lhe interact.ion. (i.e., greater than additive- effec£s) 

- ~ between-smoking and. asbestos leads to gr.eat11' increased risks for 
exposed. smokers.. 'lhe percentage .. of students. who·- .smoke can be 
estimated. from:. recent surveys- of smoking hab-its--in the 0. s:. -

'l'he- Subcommittee· feels that. data are· 
avai~able to indicate· smoking patterns 
among, high school and: e~ementary s.choo1 
students; and ag.reed'. that there should be 
some evaluation.. -- · 

'l'h.e- ha::arl:l. assessment. contends that the assumption. that smokers. -
exposed t:o asbestos• are. at no, qreater· risk of pleural- mesothelioma 
than similarly exposed nonsmokers; shoula· be reexamined.. The 
primary sow::ce of data, for questioning: this; assumption is the· 
insulation workers: study,. though the evidence· is· not persuasive 
one way· or the· other at this time.. Given tnis state of: the 
eviaence-, what factors·. would the SAS: recommend that OTS consider 
in deciaing whether to calculate smoking-specrfic. risk estimates; 
for pleural mesothel:ioma when· the data arrive? 

None 

J,. 'lhe current assessment makes· no attempt. to estimate risks of 
morbidity- or mortalit.y from asbestosis,,. even: for custodians. Can 
the SAB suggest a: way to make such: estimates 1 perhaps: by use of 
the.· morbidity· data of Berry et a-1 .. for Brit:ish asbestos:-textUe 
worke:rs?· 

Only morbidity data:. should be estimated 
fo.r both: custodians and teachers. 

4.- 'lhe· current assessment makes- no att.empt to estimate risks of 
nonfatal (i.e •. ,. successf.ully treated) cancer for exposed school 
occupants. For some t.ypes of cancer ( Eh9'• ,, cancer of the larynx) , 
sole dependence. upon mortality data:. unaoubted1y creates 
underestimate.s o.£ ove-rall. risk. To date. OTS has not found ca-se
fatality ratios, (i~e-·.-,- the proportion: of cases. that die from the 
cancers) that would easily- enable such. estimates to- be made.. '!he
only· relevant, dat.a; that appear to be- available are 3-year and 
s-year survival rates from- the- Third: National Cancer survey. Can 
the: S.AB ident .. ify· case-f'atali.ty ratios or develop a method.- to use 
survival rates to estimate increased risks of cancer morbiaity? 

The· Subcommittee· suggests that the. Agency 
utilize• data available. from the National 
Cancer Institute... Cancers of. the colon: 
ana rectum should be conside:red as well 
as. cancer of_ the larynx. 
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I . s. The" preamble. t.o the proposed rule shows that a. custodian co,ul,_d ~- _____ _ 
easily double-.· his or her •prevailing• asoestos. exposure by 
sweeping for: only 5 minutes: a day. other reasonable scenarios of 
this type are not presented, nor are risk estimates for such 
•typical individuals,." yet these are the• exposures expected. to bee 
affected. most by the. notification provisions ·of the- rule. Can: the 
SAB recommend methods for developing additional scenarios of peak. 
exposures and estimating the· resultant risks. to .be expected? 

l?eak eXposure-s: are-- of very great importance 
and must be taken into- account~ The 
Subcommittee· suggests. that the Agency 
inquire wh-ether data:. from· NIOSH' ar&" 
availabl.e· and could' .be used to estimate
risk of asbes-tosis,- lung: cancer, and 
mesothelioma'~ 

6. The-- great.er remaining· life expectancy of children: exposed· to 
asbestos places them: at. a· greater risk: than- s-imilarly expose-d 
adults~ Can the. SAB< direct us to studies dealing; w-ith: the possible
physiological reasons. for variation in: risk and/or latency .by age-?: 

The- Subcommittee recommends that or •. Peto•s 
comments be- considered as well as. the
Turk.ish st.udies:: on environmental expos.ure 
of children· •. 

7. The document uses the.- observed number of deaths among the
insulation workers. as recorded on the death certificate- for all 
types of cancer other than: pleural and. peritoneal mesothelioma~ 
For the mesothel.iomas,. the- observed: numbers. based on all available 
evidence· (e.g:~,. autopsy- reportsr review: o:E Histopathologic
material, etc-.). are used,. at the- recommendation of the study's. 
authors and one- of: the- OT!f extramural. reviewers-~ Th.e reason is. 
that mesotheliomaS<· are often: misdiagnosed and~ .because the 
expectat.ion: of.· these rare cance.rs in the general population is. 
virtually z-ero, comparison with e-xpected deaths would- not be· 
adversely affe.cted. OTS- agrees that th·is is the appropriate 
course to take •. 

Nevertheless-., it is true. that individual deaths are. •doubly 
counted" .by this procedut1!, persons. whose death certificate 
diagnoses of' lung. cancer- were changed by the" researchers to 
pleural mesothelioma, in parti.cula-r. OTS views this •double 
counting• as. an apparent: inconsistency and not a real one. We 
would appreciate> the advice· of. the SAB on how- to make this 
judgment cl.ear t.o readers:. 

The SUbcommittee endorses the procedure 
that EPA currently follows. 
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8. Of the- plausible dose response curves that could not be dismissed 
I:Jy providing· a poor fit to available dose-response data, linear 
cesression ~usually'" leads to the hishest predictions of 
increased risk. 'lhis. was: the. rationale. for usin9 linear 
regression for the quantitative risk estimation. scientists. at 
the- Consumer Product Safety Co111111ission informally pointed out 
that when, as in the case of thee insulation workers study, 
responses: exceed.·. 10~,. the one-hit model yields hi9her risk 
estimates than linear resression~ 

OTS. has- not yet applied. the one-hit model in this 
ass.essment,. with the unde.rstanding that risk estimates even 
hisher than those we· obtained usins: linear regression. would· 
not a·lter resulatory decisionmakinq. 

Nevertheless., strict. adherence. to the decision criteria:. 
laid out in the• document would require using the one-hit 
model. WouJ..d the S.AB; reco111111end. applying: the one-hit mode-l. 
to· obtain: the· highest risk estimates that. cannot be 
prudently ruled ou.t?" 

The Subcommittee recommends- use o-f three 
models:, all. of which: will. be based upon. 
qualitative epidemiolosical. data: the 
linear model,. the one.-hit mode:l, and the 
We:ibull model. 

9. At the suggestion of one· of the: e.xtramura1 reviewers, OTS 
performed calculations using ~att.ributable risk• (the 
•.ifference between· observed and· expected death. rates. from· 
..-sbestos-related: cancers} instead: o.f. the· "'lifetime risk.,. 
Leasure. 'lh.is: technique could: not be app~ied. completely-
.ecause o-f a. limitation. in the readily available. u • .s-~ 

lifetable-: nevertheless, it showed that the result. woul'd·. 
lie within~ 40\, of the prediction: obtained by the "'lifetime, 
risk'" method'.. Does; the: SAB' believe that the attached 
analysis would make the conclusions. in· the Technica-l. 
Support Document clearer ano:t more:- supportable? 

The, Subco111111ittee: be·lieves·. that the 
attached· analysis. does. make; the 
c:oncl.usions in the technical support 
document cle.arer and more 
supportable •. 
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AppendiX G 

COMMENTS by Dt". Ruth LUis :>n 
"Technical SUppot"t Document fot" Regulatoey Action 

[TSCA.: Section 6(a) J Against Friable Asbest.os
Containing Materials in: School Bu.ildings" 

(Draft. dated Septembet" 1980) 

1. USE. AND PRESENCE OF FR-IABLE ASBESTOS. CONTAINING MATERIALS IN SCHOOLS 

Page 7. It. i.s not clear how. the EPA· estima.ted. the· number of public 
schools with f-riable asbe.stos-con taining mate-rials. It 
is. indicated that out of the 768 school distt""icts. which 
responded to the survey- (these t"ep-resented 8% of the 
na. tion.' s to tal) , thet"e. we-r& 6422. (o.u.t. of a to tal of 
7378, schools) built or t"enovated a.!.tel"' 1945. 5797 · 
schools Wet"& inspected and 1916" (Ot"' 33$ of. these) we're' 
iden tif:iect as- having: f't"iable asbestos-containing: 
mate't"ials-~ 

Since 1916' s.chools we-re iden.tified: out of a sample 
l."ep.'t"esenting: 8%' of tha nation's- schools, it. is. unclea't" 
how.- the- f ina.I es.t·ima:te· of 8545 wa.s- t"ea.chect~ 'l'he't"& !llllS.t: 
have bee.n addi t.iona;l elemen.ts entet"ing: this p-rojection, 
and this: is an important issue which should be fully 
pt"esen ted'~ 

2 ~ ASSESSMENT' OF' RISK FROM ASBESTOS IN SCHOOLS 

a. Ra..:z:ard. Assessment 

Page IS,_. last paragraph: .. 

There- is no:. convincing: evidence indicating that smoking. 
inerease.'Si the risk of' developing: asbestosis: .. 

b. Pleural. and Pet"i toneal Mesothelioma. 

Page- 22 .. 

In estimating potential :risk for asbestos-related 
disease· in school. childt"en•, teachers and other
employees e:~~:posed. in schools, the major emphasis should 
be on mesotheli.omac, s.ince this advet>'3e effect has 
eleat>lY been. associated" with low levels of e:::tposur-e, 
such as household:. exposure and: neighborhood exposure. 
Another' body o:f info1."111Lt'ion could: be, used. in evaluating 
the risk fot"' mesothe~ioma~ Several reports: f-rom. Turkey 
ha.ve indicated the occut>rence. of numerous eases of 
mesothelioma: with: envtt>onmental exposut>e to asbestos, 
pt>esent in· outct>opping.s· of" rocks in vat"ious. at>eas of 
the countey. The· use· of such matE.rials f·ot' whitewash 
of dwel1ings ot"· as, constt"Uction mi tet"ial seems to be 
the major- sout"ce of: exposure. to the general population. 
Attached at>e copies· of relevant publications on endemic 
mesothelioma in Turkey. 
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Asbestosis 

Page 32. 

The definitiorr of asbestosis does not include the 
se.verity c-riterion. Asbestosis· is the interstitial 
pulmona;ey fibrosis due to inhalation. of· asbestos 
fibers~ The. pathologi-c. p-rocess· ca.n p-rogress f-rom early 
and slight. changes, to more.· ma-rked. abnorma.li.ties- and 
eventuallY' to seve-re abno't"lllal.ities·~ To restrict the 
definition of asbestosis to the "save:res.t_.f.ol!l!l.'!:.- i,s_ ___ . ____ __ 

· · ----- -----·· ···--- ·-··ai-1:-oneous .. 

Page. 33, end of' first pa-rag-raph,. to• be changed: 

.. , H ... indivi.duals have- to be· examined fo't' radiologic 
and cl1nica1 abnol"lll&lities .. "' The radiologic method· is 
the· single most. impo-rtan.t one for the dtagnosis: of 
pneumocorrioses' in genel!'&;l, and, for asbestosi.s; in: 
particula.r .. 

Page 34, second. paragraph .. 

The.re is; genera:l agreemen·t, at present, that asbestosis 
is- not: to. be- t"est'l"i.cted !or "advanced stages of the
disea;se·" o't"" !or "ce"t"tif:led.". asbesto.sis .. 

Page 39 •. 

It is· di.!! icu1 t to. undet"stand why the highly 
questionable defini.tions for "possible asbestosis~· and 
"certified as.bestosls." (McVi.ttie, 1965) are used- The 
at·temp·t to• construct dose-t"esponse- t"ela.tionships for 
three diffe'l"en:t: det:Lniti.On$ of asbestos:i.s is- of: little
t"e1evance' .. 

Page 39, Ia.s.t: parag-raph .. 

With asbe.s-tos. exposut"e• in the lowe-r- rang.e,--S'mh· .as in -----
household exposu"t"e·, the most pt"eva:len t. abnorma.Ii ties: 
at"e pleunl !lbt"os.is and pleural calcifications.. Such 
abnot"m&l i ties occu't"' of ten in the abs.ence of definite 
parenchymal changes. (intet"stitial fibt"osis), and they 
can be- qui.te exten'Sive,. With envit"onmental asbestos 
e·xpo9Ut"e, such as that t"epot"ted f-rom TUt"key, pleural 
abno'l"mali t-ies· (pleural fibt"oSis·, pleural calcif.ications 
and. pleural effusions) at"e to be found with a highe't' 
pt"eva.Ience than -radiog-raphically detectable 
intet"sUt.ial pulmonary fibt"osis.-

Page 42, las,t pat"agraph .• 

The conclusi.on should. indicate that, based on the 
a.vailable infot"m&t.ion on effec.ts: o! non-occupational 
asbestos exposu-re, thet"e is a high pl:'Obabili.ty fot" 
pleura.! abnot"mal Lt ies· to occur- as a. result of e:xposut"e 
in school bui.ldi.ngs ~ 



d. Facto~s that Modify the Risk of Asbestos-Induced Disease 

Smoking 

Page.49. 

s. 

While the~e is no. doubt that smoking: affects. mortality 
rates of patients w-ith asbesto'Sis, this. does not 
wa:r~a:n.t .the statement "Smoking. may a~so be an important. 
facto.r in inc~easing an individua~'s. susceptibility to 
asbestos.is." The'I'e is no convincing evidence to p~ve· 
this. -

Page- 49. . 

------- -'rhe't'e; L.s- no effect. of smoking on the incidence of 
mesothelioma;. Th& da:ta; p~esented in: Table- 12: d.o not 
indicate this~ Inf.ot'lllll.tion o:f endemic mesothe~ioma f~m 
TU.l"key, whe't'e hundreds of. cases have- occurred-,. clearly 
indicate similar. t.rends in: females as. in· males; f"emales 
a:re- non-smokel"S in: Turkey While most males: are· smokers~ 

Page- 5.1; •• 

Tlie conclusioit of !ARC 1977 acco~ding: to which 
me'Sothel.Loma:. "occur with equal f~equency among smoking: 
and:. non-smoking: asbestos: wo't'ke~sl' is: entirely valid. 
It doe'S: no.t seem: appropri.ate tor the doc.umen t under 
l:"eview- to suggest the need fot"' a reevaluati.on of this 
conclusion •. 

e.. . EXpoSU't"'e' Assessment: 

Page· ST. 

Peak concentn-t.i.ons: a:.re- impo-etant in assessing: risk. 
An. effort to e'Stima:.te hOW' ft"equen.t: the occurt"'ence of 
peak e::r:posu~es- l.:n: the school environment is, and fot:' 
how: long. the.· higher con centra tion.s (above "p't'evalen t 
concentra.tion-") pe.rs'is.t should be made-

Asbestos Dispe~sion Mechanisms 

Page 5.9. 

The. choice· of the study by Sebastien et a-l. o:f several 
build!.:ngs in Paris: as a data base fo~ estimation of 
levels· of ex:posu.re- in u:.s. schools could be. subjected 
to c't'i.tieism. It would be- a.pp~op~ia.te- to. use· data on 
u.s~ schools, ei.the~· ex:ist.l.:ng data (Sawyer, Nicholson) 
ol:", it: these are• not entirely· satisfactory, other data 
which. should be collected according to a p~otoeol which 
would. satisfy the cl:"iteria a.~eed upon· by EPA. A mo~e 
comprehensive dtscussion on. the reasons to.~- which u.s. 
data. on' asbes.tos· in schoo-ls- were not used wo.uld be 
appropt"ia.t e. 



' 
Estimate o:f Pt-evalent El::posut-es 

Page 65, :fi t-'9 t pat-agt-apb.. 

'l'he ct-iteria outlined. as t"eason'S• :fot" accepting data 
!t"1:lm Seba.gtien: et al •. are· un:dergtood not to b.ave been· 
:fulfilled by u.s. studies on scb.ools.. It would be· 
appt-opt-iate to present mot'~ detailed comments on the 
t"eason'S. fot" wb.ich the u.s. studies did not fulfill 
these ct-t.tet"ia. 

f. Risk Assessment 

Seleetion of the Un:det-lting- Study 

Page 73~ 

Under- the. att.ributes that make· the selec.ted study 
(8el.ikof.f et al .•. , Harmnond et. al .. } suitable to bee taken 
as• a. basts: for- making quantitative estimates. of ri'Sk 
the following; is listed~ 
"Each. of· the diseases identified as b.azards of asbestos 
expo.sut-e was: inve9.tigatect a.n:d·. was' found to be· in. 
excess:.'" This is:, in itself, not necessarilY' an. 
attt"i.bute- making., the study under considet"a.tion mot-e 
appt-opria.te·· as. a. basis: fo-e estim&tion of t'isk of 
exposut'e in. schools.., 

Asbestos: Exposut"e· Among the Insulation Wot-ket's 

Page 77. 

The c.oncept of "wasted" exposure- is c ·~nfttstmra:m::t~- · 
not at a·ll. helpful. ! sugges.t the phrase- "asbes•tosc 
exposure.· not affecting outcome-,.. be used. 

!net-eased· Risk. Among; the Asbestos Insula..tion: Wo-rkers 

Page 81. 

Th.e EPA definition of "lifetime risk" is uncleat" 
(as presented in the· text, this is "exce'Ss risk," but 
not "l.i!:etime t'isk"). 

Asbestos Exposure· in Schools 

Page 83. 

The assumption is' made that. the average student is 
fit'st exposed at age· 12. 

Page 84·, fi.t's t paragraph •. 

It is then estimated that. fot" students the pt-eva.lent 
concent-ration has to be multiplied. by n15 Wot'k yeat"'S.n 
It is rather dif.:flcul t to undet"stand. how this 1.5 years 
! i gu t"e was chosen .. 

. .,, .... 
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3. 

I -

The- parag.t'aph on. page 84, pt"oviding background 
1nfot'!ll8.tion on. the- reasoning followed., is- f't"om a 
biological poin.t of view, highly questionable·. 

Final Comments 

The- extt'ap.olati.on (or int!"apolation) f-rom· a high 
exposu!"e g!"oup, to assess risks of low level exposure, 
is. f-raught with inherent difficulties, especially- when 
the· ext-rapolation covet"s. exposure levels app't"oximately
four ottders of: ma.gni tude apart. The major risk, -at 
lowest known asbestos. exposure, i.s- mesothelioma. The 
nume-rous cases of mesotheliomas in family: _ _memhera-o:f: __ _ 
asbestos: worken, with neighborhood exposure and. with 
envtronmen.tal exposure, st-rt~ngly indicate- that a ri.sk 
of develop:ing, mesothelioma as a result of exposure· in 
schools' i.s -rea:l. · 

I agt'ee: with most of the comments by Peto·,. and with: his 
suggegtions. !or- the assessment of· health haza-rds- due- t'o 
asbes-tos; exposut"e in· schools: •. 

\ 
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