g Esonable reguest without
program. Throvgh  * theneed for extensive justification.
ees Into w new “the commmh :nbmmed in response to "owmr. weatherization projects wilt
253 440, ;4 enlmed "Subgtm!m ~and "7 the NO} and through other : be moniiored to determine the
renaming § 440.14 “State Pluns™, This communications, DOE is aware thut - - renlonuhlcncn of the costs requested

reorganization climinates the indefinite - service to ow-Income tenters needs to - > and nppruvr.-d Additionu! justification

heading “Adminlstrative chu?rcmcnh be Increased, Somr 55 peveent of lhe ¥ !l required if monitoring results

and places in its place two hood - Jov in of that grantecs do not excreise
whlc';\;(a:: [ m;rg ive indicall of - yet only np of the hnmu decnl {inancial nncounhbﬂny ot
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* This notice also reques
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separate notice of propo
that fusther explains the §
-eonsideration for the

-additional Issues regardiy
application of certain pro

.Md:nne concerning the po
Lrevisions to the permanent
made by the ETS must be
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. - Asprovided in 20 CFR 105222, the 28 - IL Laga) Authority and Background - exposed workers their lives. OSHA
. ¥ States with their own OSHA-approved - A. 1 Autharit . + % 2 ghares the genuine concern expressed
Foccupational safety and health plzns are - Legal Autharity - - Sbythe petluon and !elter-’ from unlons
whandard wilht{:p 30 days of lhl:e N : t wﬁom dlm:ny faced wﬂh the lfzrulo!
;publication date, These Statea sre: P fram
ornis, Conn dircumstances, The Secrelary has the . - And OSHA that
e Ao, Colif el suthorily to issue such a standard,  ~ t.um tolssue this ETS may cost &
y). 1 fows, ;‘Ai)h.g““ lag; “ifbe e T of d work th;sh; l:,vu.
3 employees ate exposed to . 1n August 1963, completeda
Kentucky Ml:vy::l‘:d.wg:&m Nortl: danger from expoture to substancesot ewnpw:hs:mlve risk sssessment based
Carcline, Oregon, Puetto Rico, South tsdetermined tobetoxicar - on numerous human studles which
: ¥ Carolina, Tennessee, Utah, Vermont, ysically harmful oz from new b d the number of excess deaths
3 % Virginin, Virgin Tslaods, Washington., - and {B) that such emergency standard s __ from the three major ashestos-related
T + 53 mecesary ta protect entployees from cancers, .a. lung cancer. mesothelioma
“-wuch danger” 22 US.C 855{c){1). Thus, ; gnd ultmlnlnllml cances, ot the
KN ﬁndmgermunbc"lrmn worker issible exposure levalof 2
and it must be “grave.” not tla: nn at various reduced exposure
L"Wnu’“ sndthe ”3“"}"’" ; levels, OSHA placed this document,
. dn n:tm“rrr:::mbl such ' «Quantitative Sisk Assessment for
<" “The temporary provisions that ate nger.” "’;p"’*’ ¥y " Asbestos-Relsted Cancers™, in the

ry rapriste to provide uh 1903 (Ex. Bh
*%-being added fo the existing asbestos employment. In addition, as in section a;i“&g'maga‘&“;m&h

S standard yrnc:ibn the nulor' 2 &b) pemnnenl stendards, OSHA mly *: document {Ses Ex.

84-397),
1y ts in the
and health :lnndnd. in genml mostof ; .undm! only to the extent that thzy am Qszﬂlz' ﬂ”muf,]‘h:.?mo?:x"mdad
the m br;qtulremanu tem:!n POT W ;frg;[ui}ﬂa' b\;h:in the meaning ol section 4504 A 12 §/ce limit for asbestos was
xS he emergency tempora 5) of 1] ct.
;.m dard, However with Filth Circatlt bas emphasized tha . 3§Iud¢d in tha lnﬂhl pmmulgmun of

redby - !mwﬂnnee of the severity of healih
the new exposure limit of o.ssf! A . ﬂ‘) of the Act, on May 29-1971 [38FR

OSHA's considerationof = - e the
instead of the former PEL, gz flee.For wbnlher an ETS s appropriste: ““ ln du_w’mm apatition by
" such as . e e rtmen!
2 ‘2 rooms remain unaffected by the ETS "”’.mmd‘;n:ml;!:‘p:mlmt AFL-CIO, OSHA fssucd an ETS on

% otk opposed Decem! A X
5 end the trigger leve) for change rooms . o ewaly curablend flecting eecls on . e b o ot
3 remaina tha former PEL of 2 f/ce ’3 - Bealth, becomes lmportant I the * welghted basis and peak
G 10ID1001(G14), However e T8 corldemionslibe sl o SPES1 . exposuren oo ez
requires that where concentrations may -
exceed the new PEL, the employer must . Peoch Growers Associotion. Inc.v. United Th:mcuunent‘l “;{;wm%:f in
postsigns indicating such locations. - . Seoies Depertmentof Labor, woaF2dviz | 3 fune o reron P o1 s and
(8 woa00iikl(e) ... DSHA alsohas Interpreted relevant f‘ .;;Efg fimit of 40 /e The limits were
 “OSHA based its declslons conceming 3 ey ey ea ™ - - fatended primarily to protect employees
appropriata provisians for the ETS on ils slons ta req agains! asbestosis, and it was hoped
determinations of the kind and degree of «lln“::im&%ﬂw of the d:ncgeu; ~ that they would provida some incidentel
grotective action needed toprotect wengy ctusl - degree of protection against cancer.
againstsgravedanger endthe mmde h:!he“:on fextafa © Effective July 1678, the TWA limit was
:;:r:lblllty of lmmu’ung these wwhl B oo condl und o . . ..~ reduced by the standard to 2 f/cc. This
ng the period of the Backgro . o Kimit has remained in effect since that
Under section 6{b) of the Act, OSHA s 4, Events Leoding to the ETS. InJune,”  time. The standard also includ [
will shortly schedule an informa) 11083, OSHA received apetition foran  provistons covering sof
Tulemaking hearing on the proposed - ETS fromthe i i
to the d. “ ol Machinists and Aerospace Warkers -. survelllance and housekeeping.
OSHA will also proposs other revisions ¢ (Exs. 84-244). Subssquently letters Court review of this standard upheld
1o the mbestos standard that will be . 5. supporting this petition werereceived ¢, allmajor provisions, but cemanded two
wxplained in the separate notice of - from 18 other unions (Ex. 84-264 to 84~ - {ssues for OSHA's reconsideration. JUD
pcsed m!emnkinlg ‘hhppliumm of L2 84-327 to éul-s:mzﬂdm w}:::‘;:‘]. ® ‘v, Hmi;;wn, 499F. z\q‘r’h % (ng? {9?9);6
P " toreduce §] <. These Issuss were whether ul
01 l'lu:. to mndlly some csmlng work -+ date for the ? flec ulmdqu -hnulndbeb.
7 s.and to req { or some !
- anticipates that this noticewllibe atherp I diesnof  adeg of the 3year retentlon petiod
published -horﬂy OSHA isnow sxposite level. The main reasonssel .- Tor axposure manitoring -
on those forih in the petition andsupporting .+ 8 quently, OSHA & d this
hnmmlml in |h¢mwblc‘h are "% letteraare that period to 20 years (41 FR
trle. . wnder current workplace conditions 11506) and the acceleration fssur
The secmt-ry munt pmmu!gl!u n v constitntes » grave danger and that . became moot.
section 8{b] atandard no luter than lh& > delaying ramedial action untll a Altes roviewing the then available
,momhl ufter publication of the - . s p 3 u:imlmc data, in October 1975 OSHA
emngcncy standard, < ol . wnu!d ml lnme numbm of cum-nlly- blished & notice of p

x
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el AN mumg::bly

benefits ; Hxh.;": ed above, OSHA
stated &
'mberoldelth:mdedmdum: - =17 sstimated thatata 2 flec level
scenatio, B0 for six months, 182foc1 - - . . L employess exposed
- i I - ’lﬂaumaoHSynnm
bave an excess risk of
of 84 in 1000 and of contracting disabling
+ wsbestosls of 50 I 1000; emp)

= e also additlonal risk of devaloping
Z asbestosls, Risks a1 the 2 f/co lave) hun
besn :c knowledged a8 unacceptable
governments which have
. lhlr pmlutb!. svals below 2§,




e nﬂcmak(ns torevise the asbestos « made by the ETS and the additional |

¢ slandard because OSHA belizved that J wopmehmendmenunhedln&w
arsulficient medical and scientific P lrropou-d rulemaking to be
*’gmdeuubldbeencmuhtedlo - > publi loon.mmlnu:ﬂemuf

> watsant the designation of asbestos s the (b} tulem-klng willbe: ndna the .

vbumln  carcinogen” and that udv-nm - . permissible Tmit,

nbulm—re!uled divease to the carrent

- compating these risks to other
'+ ocupational risks, lpp!ylng relevant a

; policy

Anplat

g and p
£ m-da reexamination of the clmdnd +: fibers, reassessing the methods
~“desirable.” This proposal would have tiance to achieve soch limits,
veduced the time-weighted avetage to the provisions regardlnn -
+ 05f/ccandimposed a eeﬂing llmll of 5 mpira!ot u!eclkm.mbhm e x
il '"ﬁsz?’""{" (1‘31? :‘ liabil nd sdd
sls for the Tability,
1’veduted permissible !e.»ve'lwo 05 flecw wem ty : W.
S o et e dad
carcinogens that no safe 0] ment stan: tothe
was demonstrable and, therefore, the .- comstruction industey. As
31\::! required OSHA o set the PEL as ~m|ed.0$HAwﬂ|mpubﬁshl
4% Jow as technologically and natice drule
; \m;a feasible. This polh':g:n- n)ecleedgy the  tofurther expl:!n ﬁ»m Tssues.
. é{{m‘,‘[,u‘nmu&m"mn_m N1 OSHAs Rationale for the ETS °
revisionsinthe - -+ OSHA has delermined that preva

tving worker ex m?b

-+ sirbome asbestos dust fustily
K mnm!gltlon o!m etaesr}g{e:cy

that -pprux!mtel 375,000 workers are
ton industry, < exposed to ubnlo: st various {evels
been published to 7 {Table 1), ranging front @ high vatue of
.. 2Mffecto ;b;lowo.sl’lm. OSHA hss
t decish m - esth ] underumntexpom
propose revisions .+ conditions
0 the permanent mndnd mverlng all : facean oxlnordln-nly hl;h tisk of
oni and d cancer

+i+ 3. which postdate the 1975 propossl, »wbethmhemkhmmpnudm-
HTherefore, this ETS mathe & new * ¢ working Uletime of orfor
£ regulatory initiative, related to, butnot - exposure periods as short as 8 mamhn.

. part of the tmpmneedirm.()nmyu ‘lbe-veruemuuwﬂmfm-ﬂ :

1963, OSHA consul bove 05 f/cc using
Cotnmmee fw Owupalinm! - . avallable expotm data and relying on

teatning requirement. OSHA will also L .
s talse issves regarding the lwliuﬁnn ol “.constitutes @ grave danger ate related to
< +. and overlap those which determine Ihll

N

of the Matutory test are met and

prongs
- that an ETS should be promulgated.

For prrposes of clarilty, the discussion

fa divided igto two pasts, “Grave

Danger’ mdﬂ'beNeedrounm"'

OSHA believet. however, that the
which § that & subst

1+ anETS is necessary.

A.Grave Danger L

OSHMm duumhu-d ﬂm lbe.ﬁds to

eondllim that exist in lhe worl(phw
pose a grave danger of death from

cancer snd of severe dinability from the

i Tung disease, asbestosis. In making ¢
, “grave danger” determination, the
' severity of the disease produced by

‘, exxmm'e to the regulated substance and .

the maugnitude of the predicted siske of

:« the Supreme Court has suggested thn
- determination of “grave da:
. indicales a situstion where the :uk is
nore than “significant™ ({UD v. AP/,
supran. 45). .
OSHA has applied that analytic
. approach endorsed by the Suprema
&mﬂ for “significant risk’

erminations in gvaluating the gravity
K‘ ol'lhe dnnzer fnuedby asbestos-exposed

Advisory

Safety und Health {CACOSH) the risk are das
-approximately 108 excess cancer deaths
per 1000 workers for 45 years of

fonuwed. Il reeommd that while the

. exposure, 139 deaths per 1000 work

CACOSH OSHA's .
gltlm\hnlduugeﬂnth:m.mde “for 20 years, 10 per 1000 workers for g
general industry should also spply to yelr.nndﬂpeﬂmwarhnlors o

“~the construction industry. OSHA is lku mom s >

7% including the comments and data
o recelved in tothe 1875 nolice - magnitudes, taking into
1g. withthe el iderations such as total
* Landerstanding that some ibers of workers at risk and qullhy

myhnvedungedmehpodumsbued o!wpponmdm.mnnumn ~ ¢ determinations regarding the magnitude
scientific

8 which
shifts. lmmedllle respomee by the agency.
sion to fssue an E‘IS. lbl . Thn\clnllel that when certain
his 4 iteria are mel, OSHA is
f the 0 ‘l 1 to snemergency
w Agency bates the drchsion to lssye an dluluon by issuing an ETS. The two-
W ETS on the actual emergency condmmu pwnm.-d statutory test for an ETS {x that
which B 1] yees tust be exp tos

on epidemiologic studle: thatp d grave danger from exposure to
data to make numerical estimates of subatances oc agents determined tobe
tisks and on inlerpretations of these tmdc or p'hynldmy hlrrntu\. and that (2)

studies using quantitative risk annlysi 2] yto ’.K gt

© 8. The Rulemaking to Revise the ~ \! from lu::h d

A beroves o risks of these. :;'.;

must suppott its finding that &
cerinin level of sisk exiats with
substantial evidence {t also recognized
that its determination that a particular
Bevel of visk s “significamt™ willbe .
besed largely on policy considerations
(IWY AP/, 438 U S. 855, 856, n. 82).
OSHA believes, therefore, that ite

of the sisk faced by employees should,

2 so the extent possible. rely on

~tquaniitative expressions of that risk,
1 utilizing the best available data.
= The Court slated that the alxnmam

~ risk determination required by the OSH
Actls “not a mathematical ﬂrnll}-cltel." :
.- , and “OSHA is ot required to suppost
= fts finding thal & significant risk exists

« with anything approaching scientific
ceririnty. ***A seviewing court fis} to
ve.OS}lA some leeway where ita

e oot by i proposal “fx"’{:":""ii’”‘m‘“ y conperth
.t ng inftiat s . availableto the s concerning ¥
lmcnded 10 be limited to the revi RS y lnd of the .r‘z‘gofe

.S-AU"IO m&(ﬂlml-Nﬂ\’-ﬂ-M.!!Jl) L %

1m m bl.‘xl

maybereduced tobelow @5 © mgap in protection belween
‘l[ecmdtbtbu\enuo!tbemwﬂlbc npmllonoﬂhef:l‘Sund Ihelmyodum
increased, the permanent standasd for a

: bestos
m). The potcmm for asbestos

must be mads on the frontiers
< of scientific knowledge {and that] ***
~_the Agency is free to use conservative

= % sasumptions in fnterpreting the dats - ]

remain in wee for
pr:r“.!bmmer. Paik et al. found
Dover lulf o!' all multistory bnﬂ;!!ngx
\]

exists aslong as ssbesion
by Renovation

lnr guidance,
. definitions of sabestos and ubn;m (RS % the agency has determined that both

5".“3(-( 2812(“ U.sY
and res implem:

'3». CFR1320.1 ¢ 09,

,'-;v,l—mlll .‘\’(I).IS(DIXI)J-NO\t

CLTEOM e e

ditease must be considered. In addition,

Interpmung dala. OSHA, (u n
:has ndicated whers different
assumptions may produce diffe
-resnlls. tn addition OSHA caut
becm:e

%o United States Department of Lob
SUPra. 'l'be coutt, in overml :

by ube-lno exposures are in In
Me-thmlenlns or dlubllnz. Amrg::g

teapirators {with & protection Fector
axceeding 10) must be worn drops from
mllwlloumu&efmmdzll

s ©c) to 5 {fec {10 imes the new PEL of 0

#/cc). Theratore OSHA believes that
mors workers will wear mone protectl
:g:plmlonuﬂer!beﬁ?ﬁ}m,mm
thelr sctual exposure levels will be
Teduced to below 0.8 I/ccand
consequently that their riiks will be
tedueedmm&mﬁcuhnh
indicate. bo

OSHA finds ! ﬁut .
mlmmmmhhn%n J
quickly as pousibla is ot of the moat

0¥ aﬂnﬁnmtbodm!mxlm!ﬂnglhn
. beneliclal im
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S with respect to carcinogens, tisking % these diseases are fung cancer, cancer of  levels which workers currenll{ face.
37 error on the side of overprotection % the mesothelial fining of the pleura and /. Most aof the results of these calculations
7 % rather than underprotection” (483 US at . peritoneum, and asbestosis. in addition, - for cancer are presented in Table 12 In
k dioashestonareat . the tisk asseasment section of this
ncreased risk of gastrointestinal cancer, * document, '
st shown by epidemiologicatudies.  :” “The table sets forth predicted excess
, though colo-rectal cancermaybe .- Lifetima cancer risks for exposures of
.13 curable (f detected in an early stage, one yeat, 20 years and 45 years. Risks
“ = 23 other gastrointestinal cancera are = for exposures of © monthy ara closel
: ptioms § tyal wsually fatal. OSHA also balisves that - approximated by one-half the sisks for
>avalustion of these data. In assenting asbestos might induce cancers atother  ..gxposures of one year. Although sverage
s the risk for asbestos-exposed workers, -:, aites, which are also often fatal. % expostres In demolition and renovaticn
¢ OSHA has attempted to use realistic ‘. Of thess, lung cancer constitules the < gre estimated a1 20 §/cc, the table
i assumptions, although the coort stated . ; greatest health tiak for American R ts risks onty for selected exposise
‘that the Agency was free to use ..+ asbest kers and has ted for ' fowels uplo 30 §fec.
~“consetvalive assumptions™ in - more than half of excess mortality i~ Thags calculations show that the tisks
interpreting date. OSHA, in many cases, * - soms occupational cohorts. Aboul 90% .. of ashestos-related s
¢ has tndicated whete differem + <y of lung cancer patlents die within5 - . alarmingly high at current occupational
5 duce different T rs of diagnoats. Mesothelioma is an ' expognre fevels. For examplz, sn

ble cancer which is usually fatal - agtimated toral cancer risk of 285 excess

aths per 1000 workers exists for
‘ . = '—'P*"'m“"‘:ﬂgg'“y "ﬂ“:g;" r:;:’l;“i? ' o d for & 45-yaar lifetime
. the frontiers of science,” they shouldbe a1, in persons naver exposed to

{mations of the .. asbestos. Asbestosis, s of y
¥  degres \monary fibroais, 1 m%y o axposure levals which are considered

L workers ;‘; saveraible, its advanced stages are y ﬂ:k. lo!l ge in shipbullding and repalr, the
7 prediciions of the number ol workers . i disabling, and can be fatal. OSHA > ar exposure period is
who will actually davelop disease. < Zeoncludes that sll these disceses are 3 ‘ﬁ 1000 workers, At
~ OSHA has evaluated thekinds of 7 P 3 rmissible lavel of 21
dangers ¢ d by asbest mortality from such severe diseases <37 twh;!ch: lnha‘ xpnu.:‘m.l;:l .xgoﬁf“cn
‘exposure, the quantification of those wust be considered animpostant factor .y, 0t h indu ¥}
;. dangers under present asbestos % -for making @ grave danger . = lnb:i;nl?u:: of gm':?:;‘::;;:g;"n;w
5 exposure conditions, the quality of the - determination,  ° - .gaskets and paper products and
< dataon whicheisk estimates are based, 2. Degrerof Risk of Developing  * "xbulldl and refacing brakes, sisk s
& comparison of asbestos risks to other ' Dangerous Disease, OS;M basedits -7 : estimated as 64 excess cancer deaths
oand tegal tisks, and " policy | H ““’.""“"“’l‘” ”"”’“:’ risk ::’dw E pergo-mrhu for & 45-yusr expoaure
3 that workets e exposedtoagrave % conditions primarily on the results ofa - petl .
Janges from asbestos. ~ i~ quantitative analysis which derived .
> numerical estimates of cancer risk at
- s vwarh N

4 done
elsatwhich bellwgl ll'nnnlher
m’?’”.‘?'hx o ln'z:‘ !'hl w2, petiod of w;:ll[::l;:'iha lPPmﬂml}:u
. i“‘hmﬂ,“mhf m‘m"’, nﬂdpolnlbelwm‘” tyen_ndﬂyem;)!
>+ conditions vary widely, most) Torexp slsomany 1
©  Sodustry segraent As zxpll!ngd%m tn - years of exposare. Counterpart tisk
* this document and as set forth in Table -3 Calculations using @ 20.year exposure
-2 3. average ambient exposure levelsin - period ase for workers 0‘&0‘"’ to 10§/
- warious industries (nclude high exp e, 140 excass cancer dea lrenwo
e s
& s R
" .« We relect any soggeatioa that deaths must {mﬁ'}ﬁ;ﬁ:}'ﬁ?&f‘.& repﬂn“i?- ‘,:;33' s 2 and for exposures to 2 [/ec, ¢4 excess
¥ "‘;’:‘;‘ health “)3-:‘;;? ;;""’:;‘}’ may . tssuchas2fjccin © cancer deaths per 1000 workers.
be adopted. Neverthe or fata! nge. dary fabricating of cement sheet, .~ OSHA alsoestimated risks of
. packing and gaskets and paper products * developing cancer for & one year period
*-and rebullding and refacing b 15 ofexposurest  Tevels towhich
Important in the considerotionof the - {[ex for dry processing of textiles: and . amp argexp The P
peceasity for moasures fomeeta - Jower exposure levels such as 0.5 ffcc .- viska for wxposures to 101/cc forone
4wFandatixziemphasls  ynd 0.2 f/ccin the menufacture of floor .- * year are: 15 excess cancer deaths per
) T T e -+2 1000 workers: 10 5 §/cc, 7 excess cancer
" Becauss OSHA Is regulmd to consider  deaths per 1000 workers and to 2 f/cc, 3
has  theactual danger faced by workers In 3 excess cancer deaths par 1000 workers.
ly | N ing whett fos -, - Even at current workplace oxposute
h effects on humans than has . substance ts & “grave dunger”, 75 Sevels which are loas than the current
sabestos exposure. The disousos caused  OSHA Jooked at ths risk of devaloping = PEL, dinarily high risks of
“+ by asbestos oxposures arc {nlarge part  * diseave not only st the 2 E/cc * > <Heonss exist, A10.5 1/cz, 17 axcess
{ife-threatening or disabling. Among -~ permissible level but at all exposurs 47 cancer deaths per 1000 workers are
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V. Occupationa) Health Data
from 4 soteoduction :

‘nued the accumy f. e
; that asbestos tncrenses the risk of ,lbmhb{buh;mmm:ﬂmm
consequently that theirriks willbe - Siuointestinalcancers, Ofallthe - asbestosls range from shortness of
“reduced aven more thar the calculations © braathupon sxertion to cyanonls, -
Yindicats, o .- } wifosions of ssrous fluld, respiratory
- OSHA finds also that tequitings - Tang hasteon v ﬁﬂmwﬂl-:'mtbn-wd
training program to be instiluted as b d..!i ’b'"'om’“”'m!h. P4
gulckly sa possible i one of the most ‘martali Bbumlomol .-
effective methods of the 1 cohorts, - bt b, cough,

of the Office of Mansges?
Budget, extept that the Sd

S-ADIH2 |, DO2HOINDI-N

o . miw

« -+ OSHA notes that the abo
calculations wre for cancer

~estimates are based on & targer

» soote varied data base and are d
from dose-extrapolation models
better extablished, Because O

s determi

has been atudied often o
thoroughly for evalution of its eff;
occupational popolations,
in deriving these quantitative
timates for cancer risk, OSHA u!
{sloven stwdies for the calculation of
3 Jung cancer eisk. four of which wore
used to calculate the mesothelioma
Investigations involved “cohort™ at
~where the frequencies of varions typ
»of cancers in workers exposed to

#4087, 84-012, 84-103). R
1tahould be noted that 2 fibers per

: cuble centimeter, which is the cutrent.

OSHA standard, is squivaleni to 2

million fibers per cuble meter ol alr. 3

- Bocause humans bresthe n about a
bic mater of alr every hour,

on physical exertion




. ‘bubgrantec™ means an entity e pm)ed mdu:ted in a single
Kisget, except that the Secretary may managing 8 weatherization project gemphla! area which mdcmlm to
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< o predicted for 2 45-yearUfetime - besios were compared to thosedn 3¢ ‘azard, whera the data are considered
: . expasute, and 11 excess cancer deaths % “control” groups not exposed to = <~ both available and seliable.
mwwwod(mlou m-ywcxpm ; ubnlosmtothouu!mersl © "< Theriak of excess mortality estimated
. poyn Intiony such as 11.8. males. Studies  , as a result of exposure to asbeatos at the
- QSHA notes thet tho above k -2 of such design are able to provide dlroc! « condlitions {nthe work lace today
n!whnum are for cancer sk only. In 7 7 astimates of excess risk. appears tobe cubmnuully higher than
addition, asbestos-exposed -+The studies used by OSHA tn der!vlng ollm tivks experienced by workers from
hlgh tisk of deve!a}:ln{ asbhestosls.a - dose-n:pcm relationships for tsrisk - occupational injusy hazards. The
disabling and often fatal disease, 3 assessment oaveted avaristy of work anm) Safety Council (NSC) has
) Predictions conceming the estimated situations and § This d the annual death rales in 1681
sh average - musgnitude of the ashestosts risk have "5 wariety improves the predictive value of .~ from work accidents in a variety of
! ennvauon been perforned by OSHA and are tha sk asseasment becausa it lessens - industries {Ex, 84-330). Using the NSC
.73 discussed in the risk assessment sectlon & or eliminates the possibility thatthe 5.~ dats OSHA has reviewed the annual
; of ths document. Accordh ngly. OSHA c < resulls were unlque to any ong sx ‘mortality from work accidents per 1000
ional sltuation or were Infact . workers in several lndumm inlight of
-bemuoml,mownpltiml seltings th-exeeu cancer mortality froma
-will develop disabling asbestosis. At0S - studied were: workers exposed ata - single year al exposurs {0 ssbestos par
f/cc for os years. it {s estimated that 12 - . chrysotils textile plant from 1030-1978 .. 1000 workers. Foraxample, inthe high
wrorkers per 1000 will develop disabling - (Dcmm ef o, Exs. 85-038 and 84-037): - - sisk occupations of agriculture and .
zasbestoals, Asbestosis risks can also be -~ dian workers at an asbestos -» sining-quarrying. the annusl moriality
ford hnﬂny {Finkelstein Ex. 84-240); ; sates from work accidents were 0.54 and
shorter than 45 years. For exampls, thn i—.lullln chrysotila miners and millers . 055 per 1000 workers respectively in
.2isk of disabling asbestosis from - who worked during 1030-1985 {Rubino 1061 [P.x. 84-330). In contrast, the death
wexposure 1o 1.0 ffcc for 22.5 years s 12 ‘ ‘ot of. Ex. 84-80); workers inan nbmu ate from work accidenta for ell
orkers. OSHA's cement plpe plant (Weill o2 ol Ex. 83« - industries combined was 0.12 per 1000
208); waﬂtm In an asdestos moduzuon i workm in 3081,
nd - OSHA has eatimated that the lifetime
Ea - tiak for one year of exposurs 1o 2 f/cc of
% Dritish workers manufacturing llbeﬂos - asbestos is about 3 excess cancer deaths
:_textile products (Peto Ex. 84-189): oper posed workers during the
asbestos miners and millers in Quaber, * remainder of the woskers' ifstimes {Ex.
. Canada {Liddel) #2 0, Ex. 84-50): and in . 4-349). Thus, asbestos warkers’ risk of
tha Thetford Minet. Canada lNlchnhoa . @xcess cancer morlality from m single
al, Ex. 84-72); and woskers 1 year olexpom to 2 f/ccia roughly 5
~ manufecinring nbenm friction tirmes highes than the risk of accidentsd
;z‘lteﬂ:b(&ny and Ex.u- ; 1 fatalities from one year of

) .’ .employment in agriculture and mining.
thattherisks forcancer - - “Well-conducted epldemiologic +- Quanying.
alone indicate » grave danger, the studies that show a positive association ~  As shown in Table 3, OSHA estimates
. mdditiona) risks of developing t “bet an agent mdnd(una ae . dml mny lvmkeulmexpmed 0
[ Zurenol necessary to fustify this ETS. - mplednlhaml A PR of2fjce.In
* 4 Hi OS5HA has {dered that idence about human ak” (Risk *.. sddition, OSHA calcufated the average
'ﬁn additional | and lndepeudml tiskof 7, Aummem in the Federsl Govemment. " extess cancer risk to warkers ex
the H Managing ” atconditions that exist in the workplace
' danger faced bycxpooedwnrkmand sodsy (for those ebove 05 f/cc and vaing
;underscotes the gravity of the hullh +322), ~the scenario described in Table 3).
threats to employses posed by o2 from animal dsta lo 'OSHA estimates that 10 excess cancer
3. Quolity of Dataon Which Risk i buman data is necessary in order to .~ deaths will eccur per 1000 workers for 1
Eslim.es ore Based. The undetlying show carcinogenicity of asbestos. For . year exposure; thus the average tisk to
dala upon which the quantiative risk most substances, OSHA must infer 5wotkers (exposed above 0.5 ffce) in the
=ssessmenta for asbestas are based ars uman health effects, suchas "y workplace today 1a approximataly 20
_high quality epidemiologic studies, : arc[nogenlclw. from animal data. "< times the annual fatel accident rates in
 conducted {n occupational : Theresults of this tisk asseasmant . . tsrlwlmm and mining-quarrying.
OSHA emphasizes that " Thase comparisons are striking. They
“the duta bases for ssbestos areof - - ~* ather recent risk anseasments performed  ehow that the sstimated risk of dying ol‘
] other governmental and outside ‘:‘ tancer from ashestos exposure at fovals
potentisl occupational carcinogens, - -, cientisis {ses Acheson and Gardner) -+ ' existing at the workplace todsy far
3 asbestas hus been studied often and {Ex.84-216 and 84-243); EPA (Ex. 88~ - " exceeds the aceidental death ma inthe
y thoroughly for evaluation of its effects . 4 120); Kang and Chu {Ex. u—omr Selikoff  riskiest of industeies. Although the
oh occupations! populations. ot g d ol. {84-002); and CHAP [Ex. 84-258). - sestimated mortality rates foe cancer dus
In deriving these quantitative . 4. Comparative Analym. lnllghl into .. toassbestos exposure are not mmpiela)y
- eatimates for cancet risk, OSHA utifized - tba magnitude of the risk "2 ble to the tatal actual
s eleven studies for the calculation of the - with asbestos exporure -* ecidental fatalities, the review Is
tung cancer risk, four of which were also - by reviewing other occupations risks, Cearly useful in showing thot the
= waed to calenlate the nmmhe!lomn sisk, OSHA bn)ievu Itisinstructiveto - amagnitude of the asbestos visk ts grave,
N Envestigations involved “cohost™ tos risks withother .- . Oneexampls of predicted cancer risk
Cowhera the frequencies ofnrlmx- lype: warﬁphm hazards agresd on as ; maaresult ol occupstionsl exposure f»
cf cancers n wnrkm exposed to - i pmemlm an umuullly hlgh degree o! ; -the !ollmvlng cancer risk estimated from
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v S-ATI0 ., 08

wet wm mizar

Dement a1 al, 1083) (Exhibits S4-040, 84~  foint NIOSH/OSHA Ast Work "~ sxtrapolation models are valid
189, 84020, 84-037). Insulationwork - Croup stated that there was no len!ol - indicstors of the existence of ﬂmmunl
"> axposurs to asbeston below which + healthrisks.
slinical effectadid notoccurand - ° Exposure dets frequently arenot -
a PEL o1 0.1 {ibers per mlhbh for workers sxposed before
abicunumeln («n flu:). buedontbt . 1870 Whers historical exposure dala -
tations of ttechnologiesof ¢ armavallable, tha data oﬂﬁlm e’;gdl:d

evbie
OSHA standard, isequivalant to2
. lllion fibers per cubic meter of atr.
%" Because humuns breathe in aboute ~- Kingdom may lowsr the i d.g.m ure-responss to srtive ata
y dmm!nmun of aignificance of riak,
dupill inherent and inevilable




calion meets the
ce Monsger hus reserved teqmmm!mu '7' this part.

ons
hager muy determine, after tundl putsusnt to plrcgruph {h) of this lApymv:dbtheomceolMlmmml and
uklug e accoun the amount of funds mk:a. lheOpml jons Office Manager . Budget snder Control Numbez 1908-0027)
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occupational exposure todonlzing  ~~determination that the magnitude of the . promulgation of an ETS selling 205 f/ce
radistion. The estimated excess cancer* -vestimated risk to exposed workera s - PEL may avold 5725 cancer deaths
- Satality rate from 47 years of exposure to . mxlyh)ghcmullmtu themajor - wasuming 20 years exposrre fo asbestas
.7 the maximum permissible occupational .- component of the “grave danger™ 7. of the cutrent workforce at current
i3 exposure to fonjzing radiation (Srems) .. finding. The overall extreordinary +, conditions and 7815 cancer deaths
48171020 n(mworkm((:ommmeo of risk, the extent that very high ummingl&yeun expoaure.
2 on the Blological Effeuts of fonlzing ts found in many asbesios naing * OSHA is aware, of course, that
Radistion (BEIR) Il predictions, ses 48 & indmlrlu. and the unusually high *{+Baction 8{c) of the Act limits the
FR 1002), Howaver, most radiation _xg lity of the data uiilized to make effectiva tima of an ETS to 8 manths.
-+, stundards funlike OSHA standards) aysessments present & vesy sHONg | gnd OSHA concludes that & grave
3requlm that exposure limits be reduced uvldmunry basis for & “grave danger™
2nta the lowast level reasonably 2 finding. Justas impnm::lg . the unigue

* even if OSHA focuses exclusively on
achievable below the exposure limit un mviryulnbcnovuu disenses, in 3
ALARA princisle). Romeocimately gs .+ particel such as - thls six month perlod. Howaver, the

perontaftadalonwoarsbave 7% whchiinked st nluelyto ., S derngfomanETS

ly supports = using litetime risks from 20 and 45 years
~i OSHA findin, orguvu dlnaer Also
OSHAlmmpgdwnohhcmkof ’dmoomtothamoms!lw .

mhn

expires
G(c) tequires that rulemakingona
t standard also be complated

<-curtent workplsce conditions and the
mml patitions ror ln ETS !tom

- wmplylng wllb lhll statutory
cond workm nnmyOSHAhu nlledonm or
m;l{?:r’!m.:‘bﬁ‘&s r7éc"§‘ o,r. :° 45. “experisncein m!unmg and .mz.un; .. pmmnem .muf.;d within 8 months

* - workplace haza ohnm‘shaundcanbndune
K mmmuy . QSHA alsobelioves. based onits  *
ced by ssbestos workers and in nperience. that it is very Ukely that the
; Ining that such risk constitutes . " PEL m-bllnbed after 8(b} rulemaking
o3 mvndnnaerlotbmwoﬂem Lo will mhlgberthnno.sllcc.lhum

. B. Need for an ETS e - limit. Therelore, OSHA believes that the

" T8 will result in @ reduced lifetime

DSHAhg g;ne:hed‘thal tblrlm i m""mf&gsgm b:xr‘:ﬁm for
meeunry employees from - 200r 43 years, an t the ts

S "':a;’:%‘;m“mmz, fof  fiiin b oo iy

~ e ] or these ares tely

e jeraelone, the excess cancer tisk at 2 siborty (Sestonsic)of tho Act As ' alboted o O5HA's romulgaton of

soamp more than twice ashighasthe - explaind in !tf,“'m:,;&mmhm, this emergency stands;

maximum permitted radiation cancer ”""E“g""’ vhlch wauld mSmpIayeaE;rmum‘l’o derive

:pisk and about 25 times highetr than the ,»-these of lives
;ﬂulmnled cancer mt'oros pemenxﬂ OSHA bellsves that “Ved- OSHA ﬁtmﬂcd
: o ' Y 2

1)
® employet expo levels Imm lli:
. the workphw [2) lht% mmber of

percen ‘ - would result in sufficiently red .
“expaosed to radiation. Therisk of - fevels: (3) the duration of the sxposure;

. e e e ‘h,',:.:'{',:‘,m "“‘"‘"‘ dunhepmygbnny ofthe diseate (o
. sigalficance of tha tisk from asbestos !he m are tallored to effect tha mr,e. d with

- €XpOs

*= V05 floc. OSHA eatimates thcl 17 xped] : Employee exposure levels are ’
excess cancer desths will occurin 1000 . - 4, Lives snmfby Tasuing an. ms, o enmmnuom!ly measured in terms of the
“workers exposed 45 yesrs, Thissisk is -5 DSHA has estimated the o of fibers thatare &
-mpproximately 7 times higher than the ,dtmln avoided as & tesultofan EI'S .microns or mors in length In ona cubie
-cancet thk lmed by 85 percentof the i< which would redute the PEL to 05 llu; centimeter of air, ffce. fn these terms, an

] to OSHA ses Tables 2and 3). For canceronly.  * ambient concentration may asem to bea

based on continuing exposures under <« menall H in

{ currently existing conditions for 8 o ﬁhynlul tarms. 2.0 £/ce equals 2,000,000

~wmonths, thepotential numberof lives = fibers per cublc meter (f/m*). Humans
abovo 05 I ‘cc are far above the point u! saved is estimated as approximately  * !nhaln abaut one cuble meter of alr per
: significant risk and are at grave dlnxcr ;210 Based on continuing exposutes at hour, depending on degree of physica!
“of dying from cancer, s - curcently existing conditions for 3 yesr, .7 activily. Thus, at this concentration, &
& Contlusion. OSHA's finding of % the polenlial number of lives saved is - worker would Inhale roughly 16,000,000
:“grave danger™ is based on cvvldenllary o+ estimated at approximately 428, Also. , 3, fibers, 8 microns vr more in length, over
and policy comldenﬂom. OS54A’s -z OSHA has eatimated that the ~anelght hnur workday.
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is ausnme that the efsk of eunvcﬂlngmpdwllechubcm .« = contacls of the amosite workers. ’

traneformation of targel colls to cancer .. suggested as tunging from 1:3 10 3:5 Presumably, (lmﬂyeonlam recelved

ceils increnses with increases {n the dependmxonlh-lndmhynmdladby LS asbertos from dust
thndmlm(hn:nnd u Ex. 841 -7 cmladﬁ onthawmkendolhlng.
", Hammad et 84-277: McDonald, of dusty

may aid the development of cancar, but . 1iddall, clbbn. Emen. md McDonsid,

+have not caused the cancer. Thu, In -~ Ex. 84-065}. For sxample, using
mmé:ghdmuﬂilz;ol.h' ’ ‘:m s oﬂz baerved
cxmulative sxposurs of 20tnpclyrars - contacts of workers withonly
eon!duugc&ncsmllwymwimll euty’uror withinths

) Bt‘llmmdnbmanupmmhwhot ’
mhmmdwmmnm
observad tobeat risk of
- m’é‘s’&“‘”??ﬁ#ﬁ'“m"“}’ .
cons!
- that the cumulative ex "?’ v
1122 and1:2, ds the . mmh‘;‘:dtﬂm( ™
’- - ware
historical Saldma v ok

For atbestos minta

.

denger existsand an ETS [s necessary .

s rguey

Sta nall

.~ wiveyshal ident?

procesip hmgl
fibers hn‘hlnsm q

% each sfized indus
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§ W18 Tor the unds, Federat and non-Federal, of ﬂw Act or |hl| pm and -hould bn
Bhich shall indicate projected  mxpecicd tobe applied to the program; - rep such I
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tion of an ETS setting # 05 f/ec - . Note.~Depending on the !ndu-md s wxample, :pedﬁc reports wers found for emergency PEL. Allemnative exposure
avold 6725 cancers deaths BB _ 7= -7 process, p 10 784,000,000 : 3 (Ex. 84~ distributions used for sensitivily .
20 years exposrre to asbestos . A 28}, mma mmﬂmnﬂng {Ex.BA-287), - analysls will be pravided in the
ent worklorce atcurtent sabextos fibers :¥syemoval of sprayed asbestos material . Preliminary Regumory Impact Analysis,
and 7815 cancer deathy ' from buildings (Ex. 84-262), and brake . OSHA believes that the exposure _y
. ) "7 ¥ OSHA continues to use ﬂn term, flcc. > repair (Exs. 84-263, 84-293). The - % estimates are relatively good, given the
for convenience but cautions that the . Asbestos Information Assoclation 7 :!:l!e ot!llhe!an of warka;:mm .
P"M estimation techniques a
ded duta conceming exposures vailable toda; OquSHA is not aware of
e > of asbestos cement pipeandaheetin . - Sny other avallable current exposure -
d be wmhoned conditons (Ex. 84-2%5) The T il byglenareportsof -
preling ronmental Sciences Lab
1 T vpemiom in the same induatry, but at
- OSHA uud exllllng tolormationto 4 ml iex! . ”m'd':’nb?.'n?&wﬁﬁm . different work sites, Envariably report
in

¢ foe 1075 ~dlffgrent :)lsb}e*:Atol expmm}:o among the
. 52
et B ks o ettt ©
! (Ex, 84-002 and Ex, 4-000), L D ex; 1o eat ate - ngmybpr;cﬂmus.m somy oparations,
such as brake relining. several s
:}2;‘;5: Ewgm&"{g:r:%bmsgﬁ" al:d files lnd obuln:d information lha! . were av.ﬂlbl; ‘I;llh complets i
‘ ® working environment
v during comp)lanu tnapections feom elll and OSHA wasabletouse these to -
4 7900 5/31/83 {Exs. 84-354, 84-355). . .- make direct exposure estimates, Other
fhe .,;',i"‘p.;."”&’;"d"" T mbe.:;nﬁ o (Ex. ;{g:' Y
basis for exposure estimates - upon a qualitative ulatlon™
caue the RTT estimates :ppen- 1o - ~fodgment as 1o which data best reful p for
OSHA to be the most ln D 1 existing exposure cond(llm hlndﬂna thal did not appear
.. addition, RTI used a large number of 35 OSHA's exposure eatimates arebased, - fepresentative of the methods used
4. different data sources 1o mske their mﬁm’ “P"’; ; '"l"""‘“"" data l;;“ B alf con v 'h:u“h ik
- upon considersble experience s
’ l»_s interviews, existing documentation, and  wnforcing the existing ssb 7 withother "‘”ﬂ' showing higher :
- bduialbygiene ey of workslles.  standard e enoh GOA's exlmatenof
.« UsingthaRTlreportastheprimary ' OSHA 2 emp] expogure
7 teference, OSHA compared Rl data 7.~ devels in each industry g::xwm-uw ,,‘,3’;*3:’;,",:;,&‘;‘”‘ tousbestoaty
# with other exposure information .7 sumber of deaths avolded by reducing oL
—nnalhbhforewhlndw For ¢ ’*vmomm&mmmtkvdno BRINGCOE RN

NS

bability of the disease (or
pted with the cumulative

bosure levels are .
easured interms of the
ptos fibers that are 5 ’
inlength in one cublc
. f/cc. In these terms, an
ration may seemtoban
asbestos. However, in
k.0 1/ct equals 2,000,000
eter {f/m*), Humans *
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3 . andelfots should be continued to - based upon substantial medical ~ " 1041-1087. Mortality was observed
. teduce asbestos dusttoaslow a levelas  evidence o( savere disability from tha dhuring the petlod 15411973, Cumulative
E possible. At thisstage it is hnpombh o dlunu. sxposures, expressed in millions of
tule deflnitely that the standard s

020, p. 100).
. l?lnkahlein(xx.ﬂ-o«)mdledth- -F upotnmhlmoﬂlw—d‘y-m
develupment of compensable feentified) | made. After 140, axpoiure lavels
nhmoall among 157 Onlasio asbestos  ° usually were in the range of 5-10 f/cc.
uctlon workers inrelation '~ Workers were categorized as recelving - extenstvsly used In sabestos products -
; axpomof hu tbln um: mo-m.m manufacturing. using a converslon (u:(ut
oh'Mdounouppunobe -
llnrthnntm.tmf &l. um‘um for Handersonand
mmllul.!ndudldboﬂ ynnd _ stud aohorLUll:mn!mor
disability - f0 thelr estimates of ffec~ ! -years s toughly equal
pensions, are not inflextble and involve - tholrmmmc!wmh "
¥ m!den"m of such factors mp hista




O 2 are, {he choice o
-ty AN . unmin':i.u a midpoint :énlt tllillf.nll lndmlg!ll o
. finantily this cisk at this around this estimate oFK, ate thal,  processes (K, =0.01] is a reasonablyand .
time, The high qunm‘)‘v and well- . anapproptiste estimate of Ky couldlie  fustified choice.
= guppotied esth of riskof * belween0.003and 00a. " The best estimates of K; and Ky were
moralily from lung cancer, - - Theestimates of Ky given in Table 15, atilized to estimate the mortality from
helioma and ash fs alone = ate derived from studies with four of the exlg::um to varying concentrations of
provide sufficient bases upon which to > five highest K, values. That is, there is . asbestos for different time periods
fustify this action, - some bias in examining the value of Ky - beginning sl different ages, The
i " =+ independent of the K, in the same * calculations are age, Intensity and
° 7 studies because it is llle!{t!ut these Ky duration specific. Tables 10 and 11 show
of K. was calculated  * would tend to be slightly higher than - the excess ashestos.related mortality
or each of the eleven epldemiologl those detived from other studies, dueto  -rates from lung cancer, mesothelioma.
tudies and an estimate of Ky was . the demonstrated high powerof these . and gastrointestinal cancer
ealeutnted from four of these studies studies to detect tisk, The arithmetic strointestinal cancer excess is
%. {vee Table S) {Ex. 84-392). For each mean of the Ky's {5 $986 30, and the

med 10 be 30 percent of the lung
tudy, the best estimate for K, [-nd Kuis  geometric mean of the Ku's is 201 10™% neer ). In theze calculati

. Toaccount for some of this bias when ~ Equation 1 and Fquation 3 were used
"estimaling Ky, it Is usefu) 1o examine the * with values of K; equal to 0.01 and Ky . .
: - gatio of Ky to K. For the four studies for  equalto 1x10-® and the 1677 US. male . : N
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