REFERENCE:

DATE: 1989

FEDERAL REGISTER, "Environmental Protection
Agency: Asbestos; Manufacture, Importatien,
Processing, and Distribution in Commerce
Prohibitions."

METHOD: Review of the literature and government requlations.

FINDINGS:

Lists products containing asbestos that pose an
unnecessary risk to the health of workers and
their families. Requires labels be applied by
manufacturers, importers and processors to these
products. A military exemption is noted.
Recognizes that high and low levels of exposure
alike contribute to asbestosis, lung cancer and
meso. States that 0SHA’s PEL does not solve for
the risk t i 113
hat all types of asbestos fibers are associated
ith asbestosis, lung cancer and meso. States
dspbestos 1s capable of causing lung cancer
independent of smoking. Meso is unaffected by
smoking. Finds that household exposure leading to
meso has been documented. Believes that asbestos
€xXposure causes gastrointestinal cancers. States
that animal studies prove that chrysotile is as
potent as amphiboles in inducing both meso and
lung cancer. States that all fibers produce meso.
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Ashestos; Manutacture, Importation,
Processing, ana Distribution in

" »merce Prohibitions

AQGENCY: Environmenial Pratection
“Agency.

Federal Register / Vol. 54, No. 132 | Wednesday,

" ACTION: Finai tule,
-~ SUMMARY: EDA [s issuing this final
mder 'eci 8.4 :_ nTatSEE

- N The rule
provides that exemiptions from the rule's
0% on manufaciure. importation.
aceasing, and distribution in
~ominerce may be granted by EPA in
-.very limited circumstances.
DATES: In accordance with 40 CFR 22.5,
* this rule shall be promulgated for

purposes of judicial review at 1 p.m,

eastern time on [uly 28, 1989, The

effective dote of this rule |s August 25,

1989, except for the information

‘collection requirements of 40 CFR

783.173. 783.178. and 763.179. These

information eotiection requirements

have not been approved by the Office of

Management and Budget (OMB) and ame

not effective until OMB has approved

them. EPA will issue a notice in the
future establishing an effective date for
the information coilection requirements.

FOR FURTHER INFORMATION CONTACT:

Michael M. Siahl, Director. TSCA

Assistance Office (TS-799), Office of

Toxic Substances, Environmentu!

Protection Agency, Rm. EB—44. 401 M

Street SW.. Washinaton. D7 20460,

Telephone: {202-554-1404), TDD: [202-

. 354=0551).

-BUPPLEMENTARY INFORMATION: The
preamble accompanving this final raie ia
divided into the following Units:

T Authotity

- TSCA Actions to Date

sll. Provisions of the Rule

A, General Provisions
B SManuifartsiers Frammoamrot: oo o1

julv 12,

E. Exemption Application Procedures
P. Military Exsmptions
G, Recoruxeeping
V. Summary of Analysis Sunporting this
Final Rule
V. Reaulatorv Avsessment
A, Heullh Effacts and Magniude of
Exposure to Asbesios
. Environmental Effects
C. Asbesios Substitutes
. Economie Effects of the Ruio
E. Other Options Considered
. Summary of Individual Produet
Culegnriey
. V1. Other EPA Statutes
VIL Anelysis under Section %) of TSCA

wr. A Other Autharities Affecting Asbestos

- B.EPA's Dmermmutmn‘ Under Section 9(a)
of TSCA

Il. Enlotcrment

Confidentiaiity

. Rulemaking Record

X1 Referencia

UL Regudatory Avsesament Reqnirements

;r AL Fxemttive Ordee 12091

- B Resubatory Floxibuine Act

& CoPaperviork Redurtion ALt

w1y B9 rule pronibits the manufitcture,

finport. processing, and distribtion in

p=gCOMmerce of certain ashestogs
" rontaining products. The rule also

requires that ashestos-containing
products that are subjoct to this rule he
tabeled to facilitate compiiince witlr.
and enforcement of the rule,

Public reporting buren for this
collection of information is estimated to
averige iess than 2 hours annuaily prp
firm over the 3-year period reviewed for
the anaiysis of regulutory burden. This
burden estimate inciudes the time for
reviewing instruclions, searching
existing data sources, gathering and
maintaining the data needed, ang
completing and reviewing the coilestion
of information. This estimate of annuaj
burden is a relatively low figure hecause
of the small number of firms u(fected by
the regulatory actions taken during the
period reviewed for the analvsis of
regulatory hurden. Send comnients
regarding this hueden estimate or any
other aspect of this coilection of
informaton. including suggestinns ©r
reducing this burden. tn Chief.
Information Branch, PM-223. 1S,
Environmental Protection Apracy, 401 M
Street SW., Washington, DC 20460; iad
tn the Ofice of Informution and
Regulatory AtTairs, Offiae of
Management and Budget, Waoshinoton,
GC 20503, Ntreation: Desk O er for
FDPA.

I Authority

Sectien Gla) of TSCA anthorizes F1'A
to tmnose certan requlatory

PO T ™ vy v b e e w e d el bl

processing, distribution in commerce.
use. or disposal of the chemical

.substance, or any combinatior of suc:

dctivitics, presents or will present an
uareasonable risk of injury to human
heulth or the environment. Section
Blal1) authorizes EPA 1g arohibit ar
limit the munufacture. processing, or
distribution in cominerce of substanc:
or mixtures if EPA finda that thege
activities pose an unreasonable pisk,
Section 6{a}(2) authorizes FPA 1o
prohibit or limit such activities for 4
particular use of such suhstances or
mixtures. Section 8{a)(3) authorizes F:

A

to require labels for such substances « -

mixtures. Sections 8 and 6{a) authoriz.
EPA (0 require the maintenance of

_records reluted to enforcement of ED.

actions under section 8. These’soctios

0f TSCA provide EPA the suthority fe

issue thiy rule,
I TSCA Actions to Dain

EPAisseed an Advanee Notice of
Progesed Hulemaking in the Federal
Reaister uf Octuiwr 7, 1979 {14 FR
FOUGTTL anrouncing ita indeni to expio
the use of section 6 of TSCA to redud
the risk to kuman heaith posed by
rxposure to asbestos. EPA then issu
reporting rule under section #(a} of
TSCA in the Federal Registor of Juiy
1982 (47 FR 33202, 40 CFR 763.80}. to
aallect infurmation on industrint nnd
commuertial uses of ashestos,
[nformitinon collected under that rulbe
weil us anulyses developed by EDA
oher organizations, were evaluated
used U support a proposed rule,
published in the Fedarai Register of
January 2. 1996 (51 FR 3734},

In the proposed rule EPA found th
axpnsure tu asinstos poses an
uncensonable risk 1o human henlth .
discussed regutatory options for
prohibiting or restricting the miniry
impurtation of bulk asbestos and 1y
manulucluring, impertation, and
processing of ashestos-containing
nraducts as meins of reducing the »
The fullowing uplions were disciiss.
the proposed rule:

1. Two aptions invoiving bans of .
products soon after promulgation of
final rule and a phase out of othars -
1@ vears by means of a pormit svste
Far ashestos use,

20A 2-5taee han, with the first b
ashestos constraction products and
clothing, Lo begin soon after
promiction of the fival rabe and ¢
siecotud ban., on friction products, to
beagin in 3 vears. and after promulg..
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L. Provisions of the Rulp

A Genere! Provisions

stige bun on the m .
‘mportition. processing, and distrib: ‘on

Consistent with an oplion describ: |
it the proposal, this ryle imposes a o

anufaciure,

I eommeree of various asbostos.
cunfaining products. The rule alsow=-

contiing # re
auhije

quirement that product:
¢t to a manufactyre, importatio-
und processing ban,
{0 a ban on distribut
labeled in the mann

but n&t yet subjr.t

§763.171. In additiod, the rule includ:-:
procedures for re

from the rule's p

questing an exempt’ :n

rovisions.

The effective dates of the various

bans are us fo

roled in Unit

llows (with exceptions s

LB of this preamble fr

some asbestos friction products):
Manufacture,

Bun:

Import, gnd Processing

Stige 1—August 27, 1990
Stage I—-August 25, 1093
Stage 3—August 26, 1996
Distribution in Commerce Bur-
Stage 1—August 25, 1997
Stnae 2—Aupust 25, 1094
Stage 3—August 25, 1997

L Manufasture, lrrportation, and
Frovesstig Bons

Asoof the dites jngdi

aled below, ths

manulacture, importation. and
rocessing of all as}mslns-coumining

v
i

prodits within

+

st eease s O

he categories fisted |

HITT

‘e of the prov ols

ion in conmmerce be
er deseribectat. .. .. , -

T T ——

2
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Stage 2: Mamdacture, impértation.
and processing of the foliowing products
must cedase by August 25, 1893;
Deater-Add Caskets {axcept specinity

mdustrial gaskels) .

Sheet Gaskets {axcept periaity
ndustnial gaskels)
Ttotch Facings i

..umatic Transmission Components
Commerc:al and industrial Friction

[] R R o

_ : ight- and Medium-
weight Vehicles {LMV) (OEM) ¢
State 3: Manufacture. importation. and
processing of the following products
must cenge by August 26 1998:

eronil Paper
Corruditted Paper
Roilbourd

EPA approves tbe use or product

©  pursuant o an exemphion application. (n
other wortls, if & person devises a new
application for asbesios that is not
tovered by the product cntegories
definéd in this rule. and the person
wishes io commence commercial
manufacture. importation. and
processing of the product after August
25. 1949, munufacture. importation, and
processing of the product must ceese by
August 27, 1990, and distribution in
commerce of the produot must cease by
August 25, 1992. These bans on
manufacture. importation, processing,
and disiribution in commerre mav be
avoided only if a person applies to EPA

for an exemption from the buns and the

application 18 granted.

! These hunn atfec! products raed a8 nrvenad

. a8 of the effective dle f Stug 1, uniess

Pursuant te section 12fa}f2), EPA finds
thut the manufacture or processing fur
export of the asbestos-containing
products that are subject to this ruic will
present an unreasonable nsk of igjwy o
uman heaith. Therefore, the
manufacture and processing of the
nsbestos-containing products for export
1s not exempted from this rule under
section 12{a){1), and is subject lo this

-rule’s bans on manufacture. processing,

end distribution in commeree bans.
Much of the life cycle and & significant
portion uf risk posed by export products
vceury in the Uniled States. The most
significant source of exposure that could

be quantified by FPA for this rule is
primary an

asbrstos
‘here A r 4]

as.not found that usbestos-
Pog :ining products imported into the

Mted States for the soke purpose 6f
shipment to another country pose an
unreasonsble risk. Therefore, such
activities are not subject to this rule's
bans. However, {or the reasons
described above. imported products that
are repuckaged or otherwise processed
in the IInited States before shipment to
anolher country are subiject to the rule's
hans.

The proposal would have exempted
the import of smalt quantities of
rtherwise banned ashestos-containing
nragdurty for personal use from the rule's
bans, EPA received comments indicating
that many new antomobiles dre
imparted by individuals. However, EDA
is uncertnin about the extent of any risk
reruction that would he achieved

theae activitipas :

FRUIDIMAN! AN vetucies uxrodaced in the Mwsd mods b2

year. For example. i aew model vesr produocts ar
introduced snnually by a prducer in Uetuber.

usbeston hrake Dritucts may be nged in yemicies
made by that pritucer before the introdurtion of

the United States border during th
sormal course of personal ot busir

cetivities. The final rule bans the -

of prodycts that are purchased or
awnerwise acguired outside af the

Stytes for the sole purpose of resa!

ror exampie. after the effective s
of the ban on OEM brake pads, a 1
luler modet year automobile conta
banned asbestos-containing parts
cannot be purchased in Canada or
another country and be transporte:
person to the United States for res:
However, the rule does not ban th

import by a person of such a vehic~

personal use in the United States.

‘o
Yor

ing

Hya
2,

for
e

purposes of enforcing this provisic .

EPA will consider a vehicle to be
imported for personal use if the pe

roducts every 5 yeurs, if a persor
1ports a vehicle more frequently.
ili presume that the activity is su
ghe rule’'s bans., Other activities
¥e excluded from the definition o.
import include driving across the 1
border in & 1994 or later modei ye::

fness or for recreational purpo:
chasing a used {i.e. pre-1994 m
year) vehicle containing asbestos
in another country and transportir
ivrto the United States.

C. Banson Distribution in Comme:

Available evidonce shows that * -
release of ashéstos fibers occurar -

only in the manufucture and proce
af usbestos products. but slso in v
use nnd maintenance. EPA propor
ban activities invoiving nsbestos

products because of this life cycle

- The proposed ban aiso implicitly -

have prohibited the eventim|
distribution of these products in

sommerce because persons woulc

he permitted to manufucture, imp-

nroeiess asbestos products.
Consisten! with the intent of th:

proposal, this final mele explicitly

prohibits the distrsbution in comp- -

asbestos products within the spe:
timeframe after manuiacture,

Inportation, and gronessing bany
L cts hoecome eifoctive, The b
ods Tar distrithution i comma

waern eatablished to afford affectr

arties sufficient lune o sell exis

BTucks and thereiore imit the like

conomic impact of the ban. This
A oaftar lalaarima tho Likolu e

jmporting the vehicle imports non: -
Thun one vehicle containing banne

automabile containing banned pre-
g uring the course of lransacting

an

PA
et
at

S.

mets |

‘4, OT
del
-akes
- it

1ing
M
dto



Federal Register / Val. 54, No. 122 / Wednesday,

‘July 12. 1989 / Rules and Regulations 29463
- ~

- "not include the resale &f homoes or mot

products after manufacture, importation.
and processing bans for tha products

~ uecome effactive. The ban on
distribution in commeree for producty
subject to the Stage 1 manufacture,
importation. and processing ban wil|
becoma effective on August 25, 1992, For
Slage 2 products, the ban on distribution
In commerce will become effective on

August 25, 1804, For Stage 3 products,
the ban on distributien in commeree wili
hecome effective on August 25, 1067,

Retnaining “stock-on-hand" of on
affected product must be dispased of
within 8 months of the effective date of
the ban on distribution in commerce.
Remuining stocks include all units of the
product in the pussession or contrel of
the person subject to the distribution in
commerce ban. Disposal must be hy
menns that are in compliance with
applicable local. State. and Federai
restrictiona, "

The rule’s distribution in commurce
ban does rot cover all actions taken
with respect to asbestos-conlaining
producits, For putposes of the rule. the
term “distribiltion in commerce” does
not cover end use activities, for
example, sale. resale. holding, ar
dellvery, with respect th asbestos
products by persans who use the
product after it is manufactured,
imported, or processed. For exampip. t
term “distribution in commerce” dooes

vehicles that cantain asbestos-
containing parts or products or the
installation of asbestos-containing bri
pnds in a person's automobile alter th
distribution in commerce of such brakd
pads is banned, {However, it is o
violation of this rule for a person to
engage in selling brake pads to anyone.)
This provision also does'not cover the
disposal of asbestos-contnininy
products,

EPA recognizes thet snme a<hestos.
containing products which are exciuded
from the bun may be very similarin
form to.asbestos-containing products
thut are banrted. For example. this rule'y
bans do not cover the manufactute,
importation. procensing, and distribution
in commerce of high-grade electrical
paper. a product which may be similur
in some coses to millho: d or other
asbestos paper productstPersons mighi

y—to-mumuiachorr o ribute the
excluded products fur uses that are
banned. Such activities would violate
this rule's bans because this conversicn

which invoive the conversion of

excluded asbestos-containing products
in this manner.

i Labeling

Products that are subject to a current
ur fulure ban on manufacturing,

processing. import, or distribution in
commerce must be labeled as {oilows:

Notice=This product contalns ASPBESTOS.
The U.S. Environmental Protection Agency
hus banned the distribution in US. commerce
of this product under section 6 of the Toxic
Substnnces Control Act (15 U.S.C. 2605) ns of
iinsert the effective date of ban en ’
distrtbution tn commerce). Distribution nf this
product in commeree after this date and
nlentionally removing or tampering with this -
labul are vinlotions of Foderal law.

The purpose of this labeling requircment?
is to facilitate efforts by manufucturers,

Progucts barned in Slaga Loty Alg. 27, 1090

Provtucts banned n Staee 2. plus | Aug. 25, 192
dermarket Ais¢ and drum brake |
products, !

Al gthor products banned in Stage i Aug. 25, 1905
1

Htoraorn . e CT. Importer, or
processer of a product banned in Stage 2
must lubel ail stock-on-hand of the
product as of August 25, 1902, us well as
any further stock of that produrt
manufactured, imported., or processed
«lter thad dite. Prodacts must be laheled
at the times indicaled 1o ensure that a
substantiaf portion of the stock inthe .
chain of distribution after the effective
date of the manufacture, importation. or
vrocessing bans are labeled to Daeilitate
euforcement ard complinnee eiforts.
Ashustos-containing brake pads, drum
hrihe linings. nnd brake blocks nust be
titheted earlier than other products
tecause uf the relatively long potentin
shelf life of brake preduats and to
facititate compliance with the two-part
Yan of ashestos frictinn nrosdyrte

still within the direction or con ol of the

manufacturer, importer, or pro- -ssor.
Manufgeturers. importers, ar -

processors must insert in the I ol they

*0ply to their products the effc “ive date
of the ban on distributfon In co~merce -

for that product, Labeis must b "
displayed prominently on prog- -t )
packaging, as Yescribed beiow abels

' must be either printed on prodi-~t -

packaging of i the form of eith ra ..
sticker or tag made of plastic. 1 :per,
metal, or another durable ma:e-ial and
securely adhered or attached t product
packaging. Labels must be seru-ely
atteched g0 that they cannot o removed
without being defaced or destre -od.

They must be written in Englist in block -~

letters and numerals. Text in ot er
languages i3 permitted [n additi n to the
English language text. The colo- of the
g xt must contract with the bac: ground
f1he labed. Labels must be ap’ cd in a
visible location on the exterior -f the.
immediate pa~kaging in which: product
is distributed in commerce. Hos ever, if -
the product packaging has na v «ible
surfaces lurger than 5 square in. hes, the
person subject to the labeling
quircment must, either secure  attech
tug containing the required lu 7uage to
e product puckaging or must i -bel the
Xt outer contuiner in which th »
afler wrapped products are 1 «cked
BT storage, transport, or distrib tion.
bels must be appiied directly nto -
oducts which are stored, ship -ed, or
istributed in commerce withou: -~
inckaging or wrapping. Howev: -, if a
product is otherwise preperty I+ ‘eled
and is removed from the proper ¢
lubeled packaging only when ¢ 'ributed
to the end user, the product dor 10t
need to'also be labeled directly.
Compliance with the labeling
reguirements of this rule does ¢ - fulfill
lubeling requirements ewtablist- | under
the Federal Hazardous Substur -« Act
{FHSA, 15 U.S.C. 1281).

£ Exemption Application Proc “ures

EPA believes thut exemption: ‘rom
the rule’s bans on future manuf: ture,
importation. processing, and dir -ibution
in commerce will fall into two c ‘ferent.
calegortes. those involving exis' =g
asbestos-containing products or -xisting
uses of asbestos in products an those
invoiving new uses of asbestos
products or new asbestos prod: s, This
rule provides two approaches t

ahtinitie an evametinm frarm bh oo e s
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applications involving manufacture,
importation. processing, and distribution
in commerce of ashestos-containing
products in categories idontified in this
tule of uses of asbestos in these
products place the burden upon the
applicant to show that he or she has
made demonstrable good faith effur's o
develop substitutes icr its product und
that granting the exemption wili not
Tesuit in an unzeagonable risk of injury —
to human heaith,

EDA is uneertain about the fucts and
circumstances that will attend any

potential exemption involving new
asbestos-containing products or new
uses of asbestos. In view of this
unceftainty about these products or
usen, EPA believes that it is appropriate
_lo employ a different process for
reviewing exemptions for new ashestos
- products or uses. Thus, requests for
axemption fur new products o nses wil
be treated as a petition to amenrd this
rule pursuant to section 21 of TSCA.
-Such petitians shouid camply with the
procedures of section 21 and contoin, 2l
a minimum. the type of information st
forth in this final rule for exemptinn
applications,

The remainder of this Uuit discusses
general exemption prosederes for
spplications mvolving hroducts
identified in the ruice. Exemptions foc
military uses are digrussed {n Urit IILF
of this preamble. -

1. Information requoromonts. Thig
provision allows that EPA will oxnmpt
products from the rule’s bans if an
appli¢an! can show that the activity
described in the dpplication will not
result in an unreasonable risk of injury
to human health and that the appiicinn
has made demonstrable wood fiith
clforts to develop substitutes that do not
pose on unreasonable sk, EPA wiil
balance the varicus information
teceived in an exemption appiicalinn in
determining whether the applicant has
et the criteria for granting an
exemption. Applicunts for exemptions
must submit ta EPA datiror discussions
addresaing cach of the following issues
regarding their product:

a, Data demonstrating the exposurn
level aver the life cyele of the product
thal is the subject of the application.

b. Data concerning:

i. The extent to which non-asbestoy
substitutes for the product that is the
subject 6F the application fail
significantly shortin preformaner under
neeessary product stundards or
requirements. including laws or
ordinances manduling produat safety

case in which the product is a
component of rnother product. the effoct
on the cost of the end use product of
using the substitute companent.

iii. The extent to whicii the product or
usc serves g high-valued use,
_ ¢ Evidence of demonstrabie good
Laith attempts by the applicant to
develop and use a nom-asbestos
substance or produc! which may be
substituted for the asbestos-containing
product or the asbestos in the produrt or
ube that is the subject of the application.

d. An expisnation of why the

continued manufacture, importation.
processing, distribution in commerce,
and use. as applicable. of the product
will not present an unressonable risk of
injury to human health, ' \

Exemption applicutions which da not
contnin these items of information and™
the other information required under
3 763.17:d) will be consulered
incompicte and wili be returned to the,
applicant withont further action by EPA.
Exemption appiications that are
returned ag incamplete can he
resubimitted with the additional required
information. The resubmitted
application witl carry the resubmitt:l
date s the date of receipt.

2. Procedures for subinitting
exemplion applicanons, Exemplion
applications canaot he submitted for
products subject tu the following hany
before the dates indicaied. as futlows:
Manufocture, fmportasion cod

Processing .

Stage 1—August 25, 1489

Stage 2—February 26, 1992

Stitge 3I—February 27, 1995
Distribution in Commeree .

Stage 1—February 26, 1990

Stage 2—Feliruury 28, 1993

Stuge 3—Fcbruary 29,1996 °
EPA helieves that, hecangn of the ranid
development of asvestos substitutes,
decisions on exemption applications
mude before theae dates would he
premuture. However, EPA will consider,
if appropriate. urguments made for an
exemption {rom a ban on distribution in
commerce [or o product at the time and
applicant submits an application for an
exrmplion from a manufacture,
impartation, or processing ban.

Exemption applications must be-
ocddressed tor TSCA Ducument
Processing Center ([TS—730). Office of
Toxic Substunces, U.S. Envirunmental
Protection Agency, 401 M Street SW.,
Washington, DC 20460, ATTN: Asbestos
Fxemption,

3 EPA review and decision, EPA's

".upplication before the effective d:

- cease the banned activity within :

the data that {s submitted. If a com ‘ot
exer:ption application is submitte:
more than 1 year before the effecti-
date of the applicable ban (0r 9 me- ths
before the effective date of the bar 2
the case of Stage 1 manufacture,
importation, and processing bana).
will compiete its review of the
application and isaue its decision r ior
to the effective date of the ban, [f F 'A -
fails to meet this deadline, theapp :ant
will be granted an automatie exter ion
of up to 1 year, or until EPA decide
whether to approve the application.
duting which the applicant can cornue
the activity that is the subject of th

application. FPA will rendes its decsion
during the exlension period.

For example, if 4 ban becomes
effective on September 1, 1994, an
exemplion applicntion for a produ:
subject to that ban cannot be sube- tted
o EPA before March 1, 1093. To er -ure

]

T3

A

- # depision by EPA on an appltentic. 1 -

before the bun's effective date, the
applicant must submit the applica: »n te
FPA before September 1, 1993, o
[f an exemption applcation is.3.
submitted less than 1 year belorkt. o .
effective date of the applicablebar: or -
afler the bam, EPA wilFissue a decision
s suon as iy feasible. The submitt - of
this "late™ application myst cease e
banned activity as of the effective ‘ate

=of the: ban unless EPA grants the

exemplion.

For example, if a manufacture o-
importation ban becomes effective on
Seplember 1. 1994, and an applicat »n

* fur & product subject to the ban is

reenived by EPA on April 1, 1991, 7 7A
will rendesr it decision on the
application as sgon ag is {easible. . EPA
has not rendered a decision grant: - the
axemplioh by Seplember 1, 1084, 1
apolicant must cense manufacture v
importation of the product.

If EPA denies an exemption Cy
ok a
s, the applicant must cease the
nclivily as of the cifective date of n
Lun, or within 30 days after ceceip of
the denial il it is issued less than @
diys before the effective date of L -
ban. H a deniad is rendered during o
extension period. the applicant mr- -t

after the issuance of the denial.

For exampile, if the effective dat of a
bitnt is November 1, 1994, and EPA
renders a denial on June 1, 1994, t:
activity must cease by November .
1994. I the effective date of the b: - is
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\ 18819 & denial on June 1, 1904, the

ity must conse by luly 1, 10,

rhe time framen discussed :n the
preceding pacagranhs fnr A3 review
of exemption appalions do not anniy
(0 #pplications pertnming 1 ney peve of
8URStOs. Applications fur new ngog el
e subjent 10 the deniimpg for BpA
review and decisinn spocifiod in se o

!hgsn risks by banning the future yse of  rantan oxemption te one producer
J3DESI08 1N many produnts in’ (1.8, based an the cost gr difieuity of

commeree. Therefore, exomations wiil mocifying its praduction process or of
he granted by EPA 0V in thiwn RGP @ sunply svstem for pbtainin
LORINERS WRETe o cliar shaswing g he sabstitute, EPA Ras g cstablishine
e by an anpieam ey e eToetive dites for the Yans, aiford.
<ifficiont time o ailow producers and
sistriontars 1o develop and implement

sty
Leunrthed n th CXPIMDLNN 2nplicgon

S the Crier gat out in gy

n . reable and mije. The CrirmiLrenuietanaition plans. Therefore. EPA'does
-.'fffTSLA. | ‘ Mo apshrant to demonstrate that the aotirtend te grant an exemption
_on receipt of  complete exempiing o yiy deserthod i the ap, :

[0 recel ! ' ‘ waton witl L egann an #pphisant has vet to
Srpanation EPA wll jssue & onenioa g PELTECUNN A3 URTeASDR AL ik of ruiehasethe NeCCssary equipment, to

" Inral Register ANROUBCHIY fEeetnl s ) human health ary i the solup svstems of supply for substitute:
siiention ing HviHng Arpdicant has made demonsirable guod o to muke other transition plans,
3. EPA will consider any frith efforts to develop subsiityles that Also, FPA does not intend to grant o
wents received in deterning renew un exemplion if the applicant h:.

_ o not puse an unreusonable risk, FPA
whether to grant or deny the fuiicd te mawe a tangible, documented

belioves that these entoria are
application. EPA may request fucther reasistent with the findingg in this rule, «ifort to idenlify, develop, and use
informition from the applicant loaissist -« voi provide appiizanty an opporturity tn suitable nun-asbhestos substitutes forth..
in determining whether the exrimption demonstente that they are entitled to an rroduct which is the subject of the |
application meets the rule's critesin, sremphonin certam non-routine . xemption application, ’ b
When denying an appiication, £PA imstances. ' [n addilion. EPA does net Intend to -
will send the applicant n copy of the \'s evalualion of exemption ’ ' s

denial via registered mail. This writien sAtions will involve 3 Galaneing of &rant :m Sgtmﬁt:fa':::gbh:?mm
denial is a finai Agency.action for = sumier of laclors which go into 9512?,‘1: the roduction of a product®
purpeses of judicial revinw. determiming whether the exemption f"u,b y! % tos. H wuv*l: EPABﬁ v )
if EPA proposes to grant an crierta have been met. These faclors LA u‘.smg fsbes s.r owever, - -5 I
application. EPA will issq® a notice in iciude the availubility of suitabie Sr‘:,nt an exur&:pi;q? lar mmﬁﬁﬁgﬂ;ﬁ -
the Federal Rogister requesting substitutes and the feasibility of ‘r’,s_ estmf produc b| .ln a Bﬁillilc for the
comments on iis propesal or the auhsttuting for asbhestos in the product, "”‘l(?m‘t ; "f:"ﬁ,::no;;;ibﬁed or°
shmission of suppiementary asbiestos exposure risks posed by the p&u l:r'd da.. ‘.1‘ th. best efforts of the
mation. EPA will consider any continued use of the asbestos produet, suapted, :.sp; ¢ Fi lfl, bstitutes ar -
ments received when preparing its whether the asbestos use (9 a high- reguealor, {:]” Availa elsu S lc: rs
+...al decislon. A final grant of an valued use..and the efforts of the unreasonably expensive lo purchasers.

exemption application will be issucd by
Federal Register notice and. likowise, is
n finai Agency decision for prrponans of

anpiitant to develop substilates, EPA

F. Militacy Exemptions
will grant an exemption only ufler

- tarefully baluncing all the ficlory ]IT.I!Z{\ 'mld lhelaupdrlm(:lnl ofo?l.l'cnse
judicial review. The notice will stale the presented in an application. The il aeve OdP_ a etmtt:lr‘al}:‘ um chanism :
length of the exemption period wranted  barauraphs that follow provide ‘ U“d'*f’lt,"" e oD by
by EPA. In addition, if an application is andelines which EPA will follow in for dealing wc;'f as fi§10&con a‘::lug
approved, EPA may notify the appiicant applying the above-stated exemption products ‘;:""h or mis ufry Pumid retio-:
that the labeling requirements of eriteria in muking decisions on f\f]ong Wﬂi the cn}erlador,cp{}!sd e e
§ 703.171 have been atayed until a lnter rxemption applications, ‘ ol pencra ﬁXf_Empiwﬂ.; let?ﬂ e 'ltlnbe
date indicated by EPA or otherwise Cenerally, EPA doca not intend (o [?T!:‘.ﬂﬂlflﬂﬂ Unit, considera lﬂﬂr wi hsc:
madified in the exemp(ion application srant exemptions to applicants who are Riven to the r_nllnaryhnmure o ’“C! “f“
rpproval. merely seeking to avoid teir share of and the mission of the Department o

Exemption renewal applications
cannot be submitted eurlier than 15
months before the end of the exemption
period. unless so allowed in the notice

: ‘ . : . and the Depuartment of
the costs imposed by the actions taken . Defense EPA and t ,
in this rule. Alsa. EPA does not intend to P"“’"-"‘“ will jointly dﬁ‘,"“"’? p;ocedurc

" drant exemptions that would indefinitely  Tor exemptions from this rule for

extend the use of asbestos in products. ‘*»“}l’_e-"““‘"CUmﬂi"ing products used far
granting the original exemption. Nutices EPA has concluded that exposure 1o muilary purposes. L
received between 15 months nnd 1 year  ashestos during the life cveles of the -

5. Reeorddenping
befote the end of the exemption period products that are subject o this rule

will be granted or denied before the end poses an urrensonable risk of injury to 710 ensure compliance w“r}r] 1}:!3 ﬂ#‘\
of the exemption period. Renewal suman health, Thersfore, EPA does no! and o nssist cnf.urr:r,:mc.':l ;:.:or_s. I:. "/ .
applications received thereatfter will e <'end to grant exemption annticationsg “v:qmnngpt."r}deir the authority o‘{ s.m,‘:_m'..
grautted or dented by EPA s soon as is ot are based solely on the ranenale bund 8 of TSCA that all maneiacture:
feasible. The activity that is the cubjent oy relatively low levels of exnosure wiporters, and processors of certain

i e eyiteind -5 kon
ofthe renewal appiicaton may ae oot beriese exnnsure levies may be nabesios-coitiining products keep
cortinue beyond the ane:mai v

v omaof soveral faatars Sodaneed in renerds. Bection 8{a) providas broad
1 1) e LT LT P T aee N
period unless EPA erasts (he ron

: commir whether e use deseribed in authory for KPA to require
& Fuctors consudered i rviiene: At exempion apohication wonkd pese sn manufacturers, tmporters, and
wion appiicatons, PPN Las nerensonable risk, EPA has 1o fonnd proessors to ‘k.{:(‘p_mcmds; Section 8+
Juded that the futues monyfae O A S T o
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dy subject ta rules under section
nd is also subject to this one, the small
business exemption of section Afa)
would not ﬂppl}, ETA believes that
HH T recordkecnmng remnrements
represert very iltle busden and wie
necessaty for the enforcement of thiy
iln
a0 has antlonily under seclion
i require recotdherping and rennrting
Ferndta the other togniatory
menty tmanged by Bi0A urier
+ i this case, section 6 provides
¢ vuthority to apply the recordkeeping
requirements to distributors of ashestos-
containing products who are not also
‘manufacturers, imparters. or processors
of these products subject 1o sectinn 8{a).
EPA hus used this section 8
recordkerping and reporting authority
previously in its poivchlorinuted
biphenvl and asbestos ruies
promuigated under TSCA section 8 in 40
CFR Parts 781 and 782.

1. Inventory. As of the cifective dale -
of a ban on manufacture, tmportation, or
proceasing, all manufncturers, importers,
and processors of productt subjnct to
the ban must take an inventory of their .
at~nk-on-hand of the banned products.

inventory must consist of a count of

wumber of product units in stock. in
terms of the unit measure or form in
which the product is used or old, and
the location of current stock. “Stork-on.
hand” zovers all stock owned or.
controlled by the manufacturer,
importer, or processor. This inciudes
stock in a storage location gwned by the
person. as weil as stock in siorage
iocations owned by others if the stock
remains within the direction or control
of the person. Results of this inventory
must be retained by the manufacturer,
importer, or procesaor for 3 years after
the effective date of the ban. The
purpose of this inventory is to serve as a
bascline for EPA's enflorcement of the
rule’s bans on manufacture. importation.
processing, and distribution in-
cornmerce. [nventory results wiil e
compared by EPA inspectors with the
business records maintained under
§ 763.178(b){1) to determine compliance
with this rule.

2. Aecords. Manufacturers, importers,
und processors must maintain a copy of
all labels used in complinnce with
§ 703.171 for 3 yeara after the eflective
date of the ban on distribution in
commerce to which the label apples.

example. if the label iy required for n
duct banned from distribution in

normai business and sales recordy
recording the dates and quantities
rarchased ol 4l products subjec! o
ns. These rocords must e manntimod
i transactons [rom e e fective date
ei the manufaclure, tmportation, or
processing ban for o product untl the
rifentive date of the ban on distribution
in commerce for the produet, These
rueortds most be maintained for 3 vears
aiter the erleetive date of the ban on
destrinztion in commerce for 8 product.
For example. i a manufacturer
produces an asbestos-containing
product that is subject to & manfucivre
ban that tikea effect on September 1,
1193, the manufacturer must by that
date. make anvinventory of the stock-on-
hand of the banned pfoduct us of thint
date. A rerard of the inventory must be
maintained until September 1, 1998, The
nlanuinctiurer must alsa keep records of
ail saleg or transfers of the product
betwern September 1. 1993, and the
rffective date of the ban on distribulion
in commerce (for purposes of this
example, September 1, 1994). These
records must be maintained by the

manufacturer until at least September 1,
1197,

IV, Summary of Analysis Supporting
This Final Rule

FPA's basis for this rule. as deseribed
in the proposal. remains largely
rnchanged. FPA's unrensonable risk

- findings under section 6 of TSCA arn

hased on extensive data guthering,
modeting, analvsis. and review of puiiis
comments. EPA’s {indings are
surnmarized briefly in this preambin.
This preamble also addresses signifizant
public comments raised during the
course of this rulemaking, EPA hus
addfessed other comments in 2 separate
Response to Comments document,
which is incorporated by refernnee in
this preamble and is included in the
nublic docket. The fellowing documents
are nlzo contaired in the public dockit
and serve as the primary, althbash not
exclusive. basis for the actions taken in
thisrule.

1. Aeguictory Impuact Anc!vs’s, EPA,
1268, This document anaivzes the cosly
and henefits of various options for
tequlating ie risks of exposure to
nsbestos, and includes an ananlysisaf
avitiluble substitules for asbestns-
containing products, a regulatory
flexibility analysis, and materials on the
models and computationai pracedures

% Three documen!s evaluating the
magmtude of petentiai routes of humar
rxpostre to asbestos: (a) Ashestos
Exposure Assessment, EDA, 1088. Thiy
Jocument anslyzes the accupational
expasure L0 asbestos and asbestos
w:leuses irom menufacturing plants anc
cwmmercial operations in the U.S,

(h} Asbestos Modeling Study, EPA.
1046, This document analyzes the
u mbient exposure leveis resuiting from

the retease of esbestos to the
ntmosphers from industrial and” -
commarical sources. -

{¢) Non-occupational Asbestos
Expeisure Report. EPA, 1988, This
doctiment asnalyzes the level of

consumer and ambient exposures 1o
isbestos, .

3. Three reports evaiuating the
extensive data base on huritan heaith
Luzards posed by asbestos: (a} Airbors-

Asbestos Health Assessment Update.

F.PA, 1988. This document was preparer -
hy EPA's Office of Research-and
Development and was reviewed,

ritiqued, and updated in response to
poir review comments from the::
Environmenti! Health Committee of th
'PA Science Advisory Board {SAB)L. T : -
SAB advises the EPA Admimstrnlur or
scientific matters, :

(b) Report 1o the U.S. Consumer
Product Safety Commission by the
Chronic Hazard Advisory Panel on
Axhestos, CPSC, 1983. This document
wasg writien by a panel of seven
scientists seiected by CPSC [rom a list
1 nominegs by the National Academy
of Sciences after a nationwide
solicitation.

(¢) Asbestifurm Ffbers. Non-
occupetional Health Risks, National
Academy of Sciences, Committee on-
Non-occupational Health Risks of
Asbestiform Fibers, 1984, This docum. -
wus writlen by an expert panel of 13
memhears,

S {iebith Huzard Assessment of Nc
Asbestos Fibers, EPA, 1988, This
document evaiueted the potential
hazard pused by major non-asbeslos
fibur substitutes for asbestos. This
document was based in part on flecer
Enidoemialovical Investigations on
!’npr{iatmns Exposed to Selected Non
Auhinstos Fibers, EPA, 1988,

Other malerials used in the
development of this rule are cited in t-
text of this preamble and listed in Un
XI of this preambie.
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A finds that there is & ressonable
1asis to conclude that the manufocty
procassing. distribution In commerce,
use, or disposal of the chemical
substance, or any combination of these
activities, presents or wili present an
nnteasonabie risk of infury to human
tealth or the environment.

Section 6{c)(1) of TSCA requires EPA
to consider the following factors when
determining whether a chemical

substance presents an unressonable
risk: _

1. The effects of such subatance on
human health and the magnitude of the
exposure of human beings 1o such

‘sobstance. 4

2. The effects of auch substunce on the
environmen! and the magnitude of the
exposure of the environment to such =
substance or mixiure.

3. THe benefits of such substance for
various uses and the avaiiobility of

substitutes for such ynes.
" 4. The reasonably ascertainable
economic consequences of the rule, afior
consideration of the effect on the
national economy, smull businesses,
technological Innovation, the
environment, and gul

conjunction with the extensive record

rathered in the development of this rule B

EPA has conciuded that the continued
manufacture, importation. processing,
and distribution in comm

asbestos-containing products poscs an
unreasonable risk to human health. This
T information .
summarized in the following paragruphs
scussed in the yoits

Federal Register / Vol, 54. No. 132 | Wednssday, July 12,

ik

epi : . 1f EPA hud
instead used Gn"ipper bound estimate.

iy 18 normaily dou scientific
commurity and in guiatory risk
assessment when only data from animal

studies is avuilable to extrapolate
n_heulth risk SRS

Eie s rogucts would
conttibute to the environmental loading’

of asbrstos. This poses the potential for .

an increased risk lo the general
paputition of asbestos-related disense
and an incrensed risk to future

¥ ccncrations because of asbestos'

as also concluded that

' ¥ 6 of TSCA is the ideal statutory
authority to regulate the risks posed by
asbestos exposure. This rule’s pollution
‘prevention actions under TSCA are both
the preferable and the least burdensome
means of controlling the exposure risks
posed throughout the life evele of
~<bestos-containing products. Findings

Jporting this conclusion include the
il M

g loneevity.

4. Asbestos fibers are released to the
air at many stages of the commercial life
of the products that are subject to this
rule. Activities that migh lead to the
reicase of asbestos include mining of the
substance, processing asbestos fibers

- into products, and transport,

installation, use. maintenance, repair, .
removal; and disposal of asbestos-
containing products. EPA has found that
the occupational and non-occupational
expoesure existing over the entire life

rurlng Af amemby mF dbhe m oo o3 L L,

1989 / Rules and Regqulations

raccurding to th

F ml-grave" nature of the risk posed by

sregulate the continued commercial us

28

TR,

D e
8 PEL. Ih addition,
e EPA Asbestos

Modeling Study, millions of members 1f
the general U.S. population are expo- :d
to elevated levels of lifetime risk due -
asbestos released throughout the life

cycle of ashestos-containing procuct: .
EPA believes that the exposure T

quantified for the analyses support.n.

this rule represent an understatemen: s

actuul exposure. ‘ T
5. Release of asbestos fibers from

many products during iife cycle

activities can be substontial. OSHA

stated in setting its PEL of 0.2 §/ec thi t

rCMiining exposures pose A sartous r -k

because of limitations an availnbie

exposure control technologies. Even

with OSHA's controls, thousands of

workers involved in the manufactorr

and processing of asbestos-contaitir

products are exposed to a lifetime rix -

of 1in 1,000 of develaping cancer. M: ny

other exposuresnddressed by this ru:=

are not affected by engineering contr Is

srequired by OSHA's PEL or by other

ijovernment regulation. Because

#8bestos is a highly potent carcinoge .

Ae uncontrolled high peak episodic .

tposures that are faced by large

opuiations pose a significant risk.

;6. Because of the life cycle or “cruc-o-

Q

bestos. attempts by OSHA. the
onsumer Product Safety Comminssic
{CPSC), and other EPA offices to

‘of asbestos still leave many persons
unprotected from the hazards of
usbestos exposure. Technologteal
limitations inhibit the effectiveness o
eXisting or possible exposure control
actions under non-TSCA authortties.
Muny routes of asbestor exposure pe od
by the products subject to this rule &;
outside the jurisdictions of regulator
authorities other than TSCA. EPA ha
tetermined that the residual exposur to
usbestos that exists despite the actio '3
taken under other authorities poses «
serious health risk throughout the life
cvcle of many asbestos-containing
products. This residual exposure cun
only.be adeguately controlied by the
exposure prevention actions taken i
this rule.

7. Despite the proven risks of asbe: os
cxposure And the current or immi'nen

. ar LY N

O
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aumption of asbestos dropped from a
14 total of about 240,000 metric tons to

,8 than 85,000 metric tons in 1987
according to the U.S. Department of
[nterior. Bureau of Mines data, This
change suggests that theuse of .
substitutes has increased markedly

=~ tha nroposal. However. the 1007
_.iigumplion totnl indicates that
significant exposure due to the
commercial use of ashestos and the
resultant risks would continue for the-

. [nreseeable future uhsent the actions
taken in this rule,

Evidence supports the conclusion that
substitutes aiready exist or will snon
xist for each of the products that are
subject to the rule's bans. In scheduling
products for the different stages of the
bans. EPA has analyzed the probable-
availability of non.asbnstos substitutes.
In the rule, the various ashestos
products are‘scheduled to be banned ot
" times when it is likely that suitable non-
~ashestos substitutos will be available.
However. the rule also includes an
exemption provision to recount for .
inatances in which technology might nat
. have advanced sufficiontly by the time

of a ban to produce substitutes for
certnin specialized or limited nsea of
"estos, ' :
8. EPA has caleuluted that the produet
wansg in this e will result in the
" avoidance of 202 quantifiable cancer
cases, .if benefits are not disceunted. and

148 cases. i benadils are discounted at 3

pereent. The figures decrease to 164

cases, if benefits are not discounted. and

120 cases, if benefits are discounted ot 3

nercent. if analogous exposures are not

included in the analysis. In all
likelihood, the rute will resuit in the
avoidance of a large number of other
cancer coses thal cannot be quantificd.
as well ns many coses of ashestos-
related diseases. Estimates of benefits
resuiting from the action taken in this
rule are limited to mesothelioma and
lung and gastrointestinal cancer-cases-
avoided, and do not include cases of
ashestnsis and other diseases avoided
und avoided costs from treating
asbesios diseases, lost productivity, or
other fuctars, EPA has estimated that
the cost of this ruie. for the 13-vear
period of the unalyses performed, will
be approximately $458.89 million. or

%808.51 million if a 1 pereent annuai

decline in the price of substitutes is not

assumed. This cost will be spread over

“ime and a large population so that the

)31 to any person is likely to be
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of the rule's staged-ban of the identified
asbestos-containing products will

outweigh the resuitaneconomic
corisequences to consumers, producers,
and users of the products.

9. EPA has determined that, within the
findings required by section 6 of TSCA.
only the staged-ban approsch emptoved
invthis final rule wiil adequately controi
the asbestos exposure risk posed by the
product categories affected by this ruie:
Other options either {ail-to address
significant portions of the life cycle risk
posed by products subject to the rule or

are unreasonably burdensome. EPA has,
therefore, cancluded that the actions
taken in this rule represent the leaat
burdemsome means of reducing the risk
posed by exposure to asbestos during
the life cycles of the producta that are
subject ta the bans,

10. Based on the reagons summarized
in this preambie. this rule bans most
1sbestos-cantaining products in the U.S.
because they pose an unreasonubie risk
o human health, These banned preducts
aceount for apuroximately 84 percent of
11.5. ashestos consumption. based on
1985 consumption figures. The acticg
taken wiilresult in a substantial
reduction in the unreasonable risk .
caused by asbestos exposure in the U.5.

A few minor uses of ashestos and
asbestos products are not included in
the ban. These usrs, whirhwccoont {or
lese than B percent of U.S. asbestos
consumption bascd on 1985 data. da not
pose an unrcasonable risk, based on
current knowledge. For some product
cutegories. EPA was unabie to find that
the products pose an unreasonabie risk
because asbestos exposure is minimai

nver the product’s life cycile relative 1af8

the exposures posed by other producis®
In other instances EPA currently hds
insufficient information about either
asbestos exposure attributuble to the
products or the future availability of
suitable substitutes to make a findin
unreasonable risk. Exposure informa
was considered incufficient in cases
whoere monitoring data was largely 4
unavailable for most major stages of &
nroduct's life cycle and too little wa
known nbout exposures during these
stnges to estimate exposure by anai
lo those posed by other products. WHY
no information is available for a prody
indicating that cost-effective substitulgy
exist, the cstimated cost of a product 3
ban is very high. In all of these cases.
the risk reduction potential that EPA
canld anantitatively or nualitatively

" Bxposure To Asbestos

. reiterates the major health sffects and

. Chronic Hazard Advisory Pane! on

-

Human heaith effects of asbestos ar :
EPA’s cancer risk extrapolation are

discusged in Units V.A.1 and VA2 of

this preamble. The extent of human

pxposure to asbestos and the resultin;

risks are discussed {n Unlt V.AJof th -
sreamble. Asbestos substitules are N\
discussed in Units V.C, and V.F. of th:
preamble. EPA’s evaluation of the

viability of other regulatory options "
under TSCA is discussed in Upit V.E.

this preamble. EPA’s evaluation of the

viability of actions undar suthorities
other than TSCA to control the risk
posed by asbestos exposure is discuss»d
in Unhits VI and V11 of this preamble. . ol
EPA's estimates of the costs and e
benefits of this ruie are discussed in
Unit V.D. of this preamble. EPA's :
evaluations of the risks posed by the L
different calegories of asbestos - -
containing products sre summarized i
Unit V.F. of this preamble.

A. Health Effects and Magnitude pf :

1. Health effects. The human hesitt:
eifocts caused by exposure to asbestcs :
are well-documented. This Upit

the uncertainties that exist regarding

this subject. More comprehonsive
analysis can be found in the Airbarn
Asbestos Health Assessment Update
(Rel. 1), the Report to the U.S. Consu:-er .
Product Safély Commission by the

Asbestos [Rel. 2), and Asbestiform .
Fibers: Non-occupational Heaith Ris- 3 0
{Ref. 3). Further responses to commer !s
on this subject can be found in the -



¢ conclusinns teached by T )
regarding the health effects of shestoy-
expoeure represent a widely aceepled
consensus of opinions of health
agenctes, scienhific organizations, and
independent experts. The mujor heulth
rffects of ashestos uer summarized

ung cancers uve o]
among workers invoived in u';lu qmq
mining and milling and m the
munufacturing and-and

perio&fﬂffﬁ!‘mge Ta generally 20
years or mote alter expoaure. This ;
means that lung cancer usually docs nof
manifest itseif until 20 years after the
ase-initiating exposure. Most
8ons who develog Iung enncer die
e S ACLIT R ERS IR
Whlle bath aabestos und cng.nrpttn
smoking can separalély increase risk o
lung cancer, together they appear 1o
interact synergistically to multiply lung
cancet risk in humuns, Commeniers
have suggested that smoking should be
controlled to reduce the very high lung
cancer nsk due to combined asbeg
mokmg Howev )

. ; a s a rarecancer of the '
Iining of the lung (pleural mesulhu-hnm.l}
&4 or abdominal y

s : “he lutency peri
tfor the dlsn.«m is generaily between 25
@~ 30 yours. In almnsl 4ll instances, the
ase is rapidly fatal, wit

v

Most epidemlological studins hava EPA recognizes that the evidence
bieen canducted on occupntional supporting an association belween

populations exposed ty high aithorne vastrointestinal cancer and asbestos
nmrrm-atwm of asbestos for relalively  cxpositre is not
long periods of time, However, short- H..:vmlnbln to

term oocupationad exposures have heen

ShoWN 10 cause seriaug health elfects. 3
For eximple, o group of asbestog

fuctory workers with less than 2 mant

of ocenpationnl exposure had a lwo-{dd
increase in lung caneer risk (Ref, 4], 2
Also, many documented cases of e, ™ '
mesothelioma have been linked 1o the following: [U A 3“1"3“03"3

extremely briel exposures to telatively- significant increase in gastrointestinal
hv neen ane of nabesios (Ref. 11 cuncer was found in 10 of 21

1ere 18 6lso direct oy Con T epidemiological studics. {2) A consistent
“miverse heulth effects from non- § relationship exists between increased
gccupittivnal ashestos-exposure., 8 eastrointestinal cancer risk and
' - : R increased lung cancer risk -
' {npproximately 10 t0 30 percent of the
lung cancer excess). (3} 1t is biologicati
plausible that asbestos couid be
Associuted with these tumor sites,
beeause it is conceivable that the
mujority of fibers inhaléd are cleared
from the respiratory tract and
subsequently swallowed. allowing the
fibers to enter the gastrointestinal trac:
(Ref. 5). Additionally {ibgzs mav be
swallowed directly. (4}

_ Xposure and’ ng
ne: mmd mrsothehomn H-owever.
ar o cishing availal

ented in populations whod

onlv idenufied exposure was living nug
isbestos mines or ushestos product
fuctories, or shipyards with h(“wy
usbestos use (Ref. 1).

i

i

“Tiin il n

epidemin ogical ﬁndmgs regarding 1]1%
health effects of ashestos exposure. Al
tommercial forms of ashestos have bem
shown to produce lung tumors and-
mesothelioma in laboratory animals
wilh no substantial differences Betwern d
the form of asbestos forms in
carcinogenic potency.

h. Gustroinfestinal cancer. A number
of epidemiologicsi studies have
documented significant incrrases in the
incidence of gastrointestinal cancor due
F o occupational exposure to asbestos.
Castrointestinel cancers consist largely
of cuncers of the esophagus, stomuch,
acolon, and rectum. However, the
EEnagnitude of gasirointestinal cancer risk |
b lower than that of h;n'g cancer or
bsothelioma and no dose-response
4 ure availabie.

A number of commenters urgued that

IR cvidence indicatinga positive
gociation between gastrointestinal

Rcer and asbestos exposure is weak
1 inconclusive. Thev indicated that

b

‘WW

ncers identifi ed in the spidemiology
udies described above are the result -f
. gnisdiagnosis. Cancers of some -
* gastrointestinal cancer sites {o.g..
¥stomach and-puncreas) could be the
- result of misdiagnosis of peritoneal
r;mesotheliomas. However, this does n..
* account for ull of the excess cancers
secn at sites such as the coion or
“rectum. OSHA., in its final rule lowerin -
[ Jhe asbeatos PEL concluded that the
L ptudies conducted to date "conslitute i
substuntiul evidence of un association %
between asbestos exposure und a risk [
ugcurrmg pastrointestinai cancer.” JAZAY:
TR nh this conclus'on

md lnng und gastrmnlestmﬂl cancers
§rlentified facts may cause the excess  have bren observed in popuiations

irointestinal cancers. Cemmenters occupittionally exposed Lo asbestos. A

eested that many of the excess excess of laryngeul cancer in asbestos
hcers atesibuted to gastrointes'inad warkers hits been reported in-a numby
s may be due to misdisgrosis of of studies (Rel. 2). Available data,
Briloneul mesotheliomas. Other N however, indicate that there may be &
immenters contended that in the interaction between smoking and

Enmen Al A P e b ntm e o b §
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;ian cancer has been found among

risk of lung cancer. The canse of the According o these commente
tile workers in threa studies (Refs. g : . shart

_ observed vanability in lung eancer unit ~ Thinrs to ot contribute l0-any

W, and 1_1),’Thcrefom. evidence suggest  risk for chrysotile in different studies is significant risk to humans and therefo:
an association between asbestos unknnwn, but some of the variabiliiies A should base its cancer risk
exposure and cancers other than lung *an be attributed to differences in the

: estimtes on oniy fibers longer than &
rancer, mcsplhellomﬂ. and fiher characteristics associated with microns in length, )
gastrointeslinal cancer. Howover, ifferent processes, uncertaintiog due to injection or implantation studies in
because of study limtiattons, sr1oil numbers in epidemiological

animals indicate that longer, finer fibe
of the same asbestos fiber type appea:
g have greater carcinogenic potential

SR R SIS R n shorter. thicker fibers (Refs, 1, 2,
Far mesgthelioma, EPA recognizes

tnconsisiencies among studios. and the
possibility of misdingnosis of discase.
the relationship be‘ween ashnuing
exposure and cancer at these

studies, and incorrect eyt

1

d ¢ 3). Results of severai recent

nxqulhorac:c gites is not l::icnr. Becny that peritonea) mesntheliomns have _ irflialation studies also indicate tha! I -7

of this uncertainty, EPA did not largely been associated with crocidalite r3 (> 5 microns} are more

calculate the risk of cancers at othe exposure and that there is some inogenic than short fibers (<5

sites for purposes of the quantitati i epidemiological evidence suggesting jorons) (Refs. 17 and 18). However,

risk assesament for this rule. ) that erocidolite is more potent than sibdies performed to date have not
dX#shestonis. Asbestosis in a chtysotile in inducing plewral ) dtablished fiber dimensional thresha! (s

disabling fibrotic lung disease thntfas mesothelioma. Howeved
heen easociated with high levels o ' )
occupationsl exposure to ushastosg
Clinical stens and symptoms arsnoff
" with asbestesty include shoriness
breuth, pulmonary funetional chang
tasal rales, and amail, mainty irred
opacities on chest mdiographs.
~Asbestosis can both appear and
progress many vears after tha
termination of exposura, All types
asbestos have been associated wit
" rlavelopment of ashestosis.
lemiological data indicnte thatf
:idence rate incresases and the d _
vecomes more severe with {nereay
" dust level and duration of exposu
This has also been confirmed ini a
studivs via inhalation exposure.
" clodr whether an exposure thresho
exisis for axbestosis, However, thef
no avaitable evidence that disahting
asheslosis is caused by non- i
aceupiilional asbestos exposure ar §
relutively low levels of orcupition:y
‘exposure. Therefore, the risk of o
disabling usbestosis from low levei inconsistencies
exposute to ashesatos was not cnlculite regarding this issue
for purposes of the quantitative risk
assesantent performed for this {inal
c. Effect of fiber tvee. A number
commenters argued that chrywotile,
major commercial [orm of asbestos. !
far less carcinogenic than the amphifible  that an § indicating

r potency. . .
RAithough animal studies have .
Jovided an indication of the qualitati- ¢
Blationship between fiber dimension

d carcinogenic potency, they are no:
ed for quantt{ying dose-responss
@llaticnships for humans becauss EPA
lieves that extrapolation of data fre-a
gman exposures in the workplace 1o
man ¢xposure in nop-occupationai
llings is more approprigte. EPA bas-d
bst of its estimates of non-*
Rcupational exposure in terms of the
tal muss of asbestos released to air.

b estimate health risks from the non-
cupational exposure, the maas
Irusurements need to be converted t-

¢ equivalent optical fiber

centration (fibers longer than 5
llicrons and greater than 0.25 pm in
iameter) that are used as dose

" #heasurements in workplaces for whic
fose-response reletionship has-been
fleveloped. Some data exist that rejat:
ptical fiber counts to the totai mass - |-
f=beslos. The range of conversion
Wactors between optical fiber count o 58
R-oncaniration is lurge {3 to 150 ug/m" 7
1) becuuse these vaiues vary with

¥ i{ferent environments and sampling
flechniques, and any average value
dartver] from this range haa a large

M uncertainty. Despite the uncertainties
 they are the best data available for s+ b

-

" asbestos types (e.g.. amosite and thot amphiboles may be more potent in B 29sessments and therefore EPA belie -s
crocidolite) and thus, different inducing mesothelioma than chrveotite.  §Rthat for the purpos= of extrapolating '
carcinogenic potency values for - However, tha need for fusther study to Row mass conceritration from fiber
chrysatile and amphiboles should b resotve this jasue, and the resuit ~n Rount, the approximate geometric me -,
used for quantitative risk asscssmen delay in EPA'a risk nasessment for B0 pu/m*/t/mlis appropriate {Rel. 11

For lung cancer, EPA f{inds the ’ anbestes. eannot be j1sufied sven the B dlditionatly, uncertainty may be
evidence aupporting this argument (@be  volume af data showing tha troduced in the assumptian made i
inconclusive and inconaistent. Som circinouenic ootency of 2! Fher types, vig assessment that the fiber size
the lowest unit risk factors obiserves Similar coactusinng wers renched Mistribution is the same in both
" 1g cancer are Among cohorta e areviously by other scientific bodies und ccupational and non-occupational ¢ -

predominantly chrysotile usbestal agrncies {Pefs, 2.3, and 19). fvironments, The assumption is
wefs. 12 gnd 13). However, some o . i ;

vz ovmrerd mevselaamt Yoy vrtnvar b e Pol



/led by the National Academy of
ences {Ref. 3] and the Chronic

azard Advisory Panei {CHAP) on
Asbestos (Ref. 2) in estimating humun
heaith risk associated wilh low-level
NoR-accupationgi exposure to ashestss.

2. Potency vaiues. Commentars stated

et nsxs vary from one indusiry

-l lo another and maintained that
EPA should use different potency values
{or different industries in its quantitative
cancer risk assessment for ssbestos.
Most of the commenters singled out two
ségments of the sstrestos industry,
manufacturers of chrysotile friction
products and A/C products made from
chrysotile. in which the lung cancer
risks warsconsiderabiy lower than
those in chrysotile textile production.

EPA has concluded that the data
supporting this suggestion are not
convincing because of significant
methodological or stutistical
uncertainties in these siudies. Further,
when the 85 percent confidence limits
on the pntency {aciors for lhung cancor
ure considered slong with the
uncariaintics essouinted with estitndates
of exposuren, there 13 considerable
averlap of the unit riak estimates scross
" " stry segmenis and fiber types (Ref.

.ccordingly, EPA believes that its

.ol a geometric mean unit risk
derived from 11 studies that cover alj
induatrial processcs (with the exception
of mining und miiling) and thal provide
a-dose-response relniionship is
reasonabie. This approach recognizes

" that lower cuncer risks may exist in
some indusiry scgments because of
uncertainties in the medsurement of
cxposure or atglistical variabilitics, but
the potency factor for ushestos is
considered 10 be equivalent acrons
indusiry segmenta. In fact, u follow-up
sludy (Ruf, 24) reported a lung cancer
unit risk of 0.0076 lor A/C production
wurkers wha were exposed
predominuntly to chrysotile. This value
is closer to the hest estimate for the
fractional increase in lung cancer., K.

- for asbestos exposure, 0.010. This study
provides further support for the use of a
single potency factor for ull usbestos
EXPOAUL? sCenarion.

2. Quantitetive iish Assessinont. Risk
assessment ustaliv requires
extrapolation between differcnt routes
of exposure. from animals to humans,
and from test groups 1o the pepulation at
large. Despite uncertmnties, risk
©assment provides an estimate of the

Jnitude of risk for making decisions

aut contratling ~xposure 1a i
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the risk pesed by ssbestos exposure i3
far more certain than that posed by “
exposure to other hazardous substuncas
for which only unimai data and/or
‘ewer, ings conclusive human data are
available, "

Dala from a study of U.S. insulation
workers allow mndeis to be developed
for the time and age dependence of lung
cancer and mesuthelioma Tisk {Ref, 4},
Thirtecn other epidemiologicai studies
demonstrate a linear dose-response
reiationship between cumulative

yccupational asbestos exposure and
tung cancer. Although much less data
are availuble regarding a dose-response
relationship for mesothelioma, exiating
datn suggest a linear response with dose
and duraticn of exposure. To obtain
dose-response estimates far current
occupational and nun-occupational
exposures to asbestos, if is necesgary to
extrapolate the effects observed in
arcupalional settings wuith historically
kizh exposure o anticipoted effects at
ow levels of exposure. This is basod on
a no-threshold linear extrapolation: The
agsumption ¢ no-threshold low dose
linearity for usbestos-carcinogenicity ig
reasonable and well-supported because
I cumulative dose-response
relationship have been shown in several
epidemiologiral studies over a wide
ringe of exposure: (2] threshold dose
has not been demonstrated: and {3} the
concept is congistent with accepted
thearies of carcinogenesis.

Both the lung cancer and

mesothelioma models used for this Snal
" rule have been adopted by OSHA (Rel.

18). The National Academy of Sciences
(Ref. 3) also adopted a similar no-

threshold model to estimate lung cancer

risk to non-occupationai populations
from exposure to asbestns. No-thrashold
linear models have widespread support
(Refs. 2, 3, 16, 22, and 23). The derivation
and validation of the models ag weil as
tha assumptions and uncertaintios
involved in the model, are discussed in
detail in Refs. 1, 2, and 21.
diy ey = durition of exposure from onsetl until

10 years fminimum latenry period) before

present (yeurs).
[ = intensity of exposure 1o filier equivalents

lonzer tian 5 mirrons ([fec).

K¢ = dose re-pense constant = 0.010.
{Refs. 1 and 21} .
Becouse mezuthelioma is a very riee

form of cancer in the general popniation,
aft absolute rink model is used io
estimate exeess mesothelioma incidence
due 1o ashiestos exposure. According lo
thig ool the added rick ~F

1989 / Rules and Regulations 2847

. This model incorporates & delay of 10

-

vears for the mamifestotion of disease
{1.¢.. @ minimum latency period of 10
ycars). Four epidemiological studies
provided quantitutive data suitable for
caiculation of potancy factors for
mesothelioma {Ky). EPA (Ref, 1)
selected an average value for Ky of 1.0 -
107" as the best estimate for
envirenmental exposures, Although it
was not possidle to determine,directly
the 95 percent confidence Limits on Ky,
multiplicative factor of 5 was estimatec
for the average value of Ky, and a- e
multiplicative [actor of 20 was estimste] %
fur its application to any unstudied o
exposure circumsiance.

The absolute risk modei for
mesothelioma can be expressed as:’
Lt di ) = Ko [t-1012 - {t - 10-d) 3] for -
>10+d

=Ky f{1-101for 10+ d>t >

=0fort < 10 ¢

Lung cancer ts beat described by a
rcintive risk model. According to this
model. excess risk of lung cancer from
asbestos exposure is proportional to th- . . *.4
cumulative exposure {i.s., the duration g
of exposure times the intensity of
expasure, in terms of fiber-ycar/ce} anc
the background risk in the absence of
exposure. EPA used this model and da'
from 11 studies of workers exposed to
usbestos in textile production, asbesto.
produrt manufacturing, and insulation
application to caiculate potency factors -
for lung cancer (K., the fractional
increase in risk per fiber-yeat/ce of
exposure] {Ref. 1}. The geometric mean
value of K for these studies, 0.010, wa.
used as the best eziimate for
environmental asbestos expoaure. The
95 percent confidence limits for this
value are 0.0040 and 0.027
imultiplicative factor of 2.5) based on an .
analysis of variances in the 11 studies
from which the K, was calculated. The
95 percent confidence limits for K, tha!
might be applied i’ eny wnstudied
exposure circumstances are estimated o
be a muitiplicative factor of
approximalely 10.

The relative risk merlel for lung
canecer can be expressed as:

[L = [!: [1 -+ KL. f t!'q :o\]

"o

where:

L - age — specifie lure cancer death rate

i-\".lh eXDLdure 10 soestos.

I, = are = spewrfic Tirng concer death rate
without exnrssre 0 auheslos.

= time from onset of exprsure yntil prese
[v s, -
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carcinngenic potency expressed as the
1.cidence of mesothelioma per unit of
sxposure in fibet-vears Vce,
I = intensity of exposure tn [ihae rquivaionts

longer than S microns (f/cc).

! = lime-after expomure 1n yeurs,
d = duratinn of exposure 1n visaes. (Refe |
and 21)

o extranoloting rates of oxgnsy
asbestas-reiated deaths from
gustrointestinal cancer, ECA adopted the
spproach used by OSHA {Rel. 18] in
assuming that excess gastrointesthinal
cancers will be equai to 10 percent of
those for lung cancer in cnch ime
period. However, this approach may
aciually underatate the rate of
gastrointesiinal cancers. OSHA noted
that this approach couid result in an
underestimate, and EPA's anaivais
indicates that the excuss gustrointesting
cancer rate could be as high as 30
percent of the iung cuncer rate (Ref. 1),

_ There are \nconsistencies in findings
among different epidemioiogical studiva
with regard to excess mortality for
cancers at sites other than the lung,
mesothelial linings, and gastrointestinad

-tract {e.g.. laryngeal. kidney, and ovary
cancers). Also, there are uncertaintics
about the development of disabling
r " aslosis at low exposure, Therelore,

has not made numerical ostimates
he risks for these asbostos-related

* diseases [or purposes of this analysis.
Since estimates of these diseases are
not included in the overall risk
estimates, EPA believes that the total
health risk posed by exposure to
asbeatos is underestimated.

A number of commenters contended
that it in inappropriate to adhere to a
linear. no-threshold dose-response
maodel for estimating lung cancer and
mesothelioma risk from.asbestos
exposure. They cited a number of
epidemiological studies which they
stated show that there is a threshold
below which asbestos-reiated discise
does not occur (Refs. 12, 13, 25. and 26).
FEPA has reviewed these studies and
found that they are ail insufficient to
detect a threshold at low doses (Rel. 1),

Other commenters expressed concern
anbout the low-dose linenrity assumplion

" hecause the shupe of the dose-trspanse
curve st exiremely low doses is subjert
to conjecture and that e usa of no
threshold linear model greatly
overestimates true risk. Glhers belieye
thut asbestos is & non-genelic
carcinogan. As discussed above, PA

s concluded that the low-dose
2arity assumplion is reasonabie
aennas Hirnet nvicdemres foe limear e of

responea 13 linear at very low dnaes ig
not known (Ref, 11, [n the discussion of
the choice of mathematical procedures
th carenogen risk assessment. the
White House Office of Snivnre and
Teshinoiogy Policy [OSTP) stated:
“When data and information are fimited,
however, and when such uncertaintve
exists regiding the mechanism of
wirvizogenic aclion, modes or
nrogeaures wineh incospornte low-dose
trearity are preferred when compatible
with the firuted information” (Ref, 27),
EPA generally coneurs with this posilion
as reflected in EPA'y Guidelines for
Carcinogen Risk Assessment (51 FR
13992). Thus, given the lack of complete
understanding of the mechanisms by
which asbes'os induces cancer, and the
vont of protecting humnn health, EPA
helieves that the choice of low-dose
linearity is most prudent,

3. Magnitude of human exposure.
Fxposure to asbeatos is discussed in
mote detail in the Asbestos Exposure
Assessment (Ref. 29], -he Asbestos
Modeling Study (Ref, 30), and the Non-
nccupational Asbestos Exposure Report
(Rel. 31). Further responses to comments
on this subject can be found in the
Response 1o Comments document:

Moat of the population of the United
States is exposed to some level of
airborne asbestos from asbestos-
contuining products. Asbesios products
have been in wide use in the U.S. for
decades. Although U.S. asbestos

. consumption has declined in recent

vears, thousands ol tons of asbestos are

the U.S. of the producta that ure subject
to this rute {Ref. 21). Fibers can Le
released to the air und exposure can
occur at atl stages of the life cycie of
usbestos products, including Runing,
processing, and the Lransport,
installation, use, repair, removal, and
disposal of asbestos-containing
products.

Onee released, asbestos hbers exhibit
a numoer of charatteristics that tend to
tnceease human exposure to them, They
arve ordoriess and fibers of respirable
size are laruely invisible. presenting risk
10 persons who are not aware that they
are heirg expusad. Thev nre alse
extremmy durable and possess
aerodyiiimic properties that aliow them
ts remmn suspended in the air for a long
t:ne and ‘o reenter the air readily after
settling ow. Asbestos, therefore, cun
persist for o very long time in the
navieanmoent and can teavel extended

T.PA has quantified many of the life
cyele exposures anticipated {rom the
continued manuflucture, importation,
nroeessing, and use of the asbestos
nroducts.that iire subject to this rule.
EPA estimates that ever 135,000 fuli-tin
eguvalent {FTR) workers are exposed
during the tife cvcles of these products
to keveis of ashestos carrying lifetime
risks of between 7 in 10.000 and 7 in
1000 (Ref, 29, Al least 40 million
consurtiers fuce a potential hazard as
they instull, use, repair, and dispase of
these products (Ref, 31). In addition, the
general population is exposed to
dabestos that is released into the ]
ambient air during all of these activities.
Both consumers and merbers of the
generusl popuiativn frequently incur-
udividuat lifetime risks of 1 {n 1.000.000
or greater of developing cancor from
these exposures {Rel. 31). )

There are other.exposures associated
with the continued praduction of
isbestos products that cannot be readii
quantified, but which tould pose a
significant risk to large populaticns, As
discussed in more detail below, many- -
relenses of asbestos from asbestos
products take place intermittently and
over long periods, making them difficul:
to measurs. Because of the difficully of
obtaining accurate monitoring data for
these relcases. they have not been
quantified for purposes of this rult’s
analyses. but qualitative evidence
indicates that cumuniatively, they are
probably significant. Similarly, because
it is difficult to quantify the tendency o
asbestos to be resuspended in air, EPA
has not quantified in its analyses the
risk posed by asbestos that is repeatec 'y

reentrained after settling out, Howeve-,

anme reentrainment certainly occurs.
and asbestos may pose some threat
vears ufter ils initial release from
ashestos products. These exposures,
atthough unguantified, have the
potential to affect large numbers of
peuple for long periods of time. Thus.
addition to the exposures quantified f -
thia rule, they are a source of
considerable concern.

«. Qccupaliional exposures. Since
EPA's proposed rule was issued. OS17 A
hits promulgated new ocrupational
exposure standards for asbestos,
lowering the 8-hour Time Weighted
Averace [TWA) PEL from 2.0t0 0.2 {,
(51 FR 22612). OSHA has also set an
Exetrsion Limit{FLYof 1 ffecc as a ha
hour TWA in a September 1988
amendment to the stundards (53 FR
1h010L The nrobable ime et of the 0. 7/
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v PEL stil] pose significant risks, as

s exposure a! the EL. OSHA notes that
the new PEL and EL do not represent
“safe” levels of asbestos exposure, but
are the lowest levels that industry con
feasibly achieve during current controt
technologies. EPA estimates that under
the new PEL, approxfinately 135,000 FTE
wotkers engaged In the manufacture,
provessing, installation, repair, and
disposal of the products to he banned
are exposed to levels of airbome
asbestos between 0.02 ffcc and 0.2 f/ec
(Ref, 28}, Assuming that workers are
cxposed to thesa levels aver a 45-year
wuorking lifetime, they incur individual
rivks of betwenn 7 In 10.000 and 7 In
1.LL0 of developing cancer (51 FR 22044),

A number of commenters criticized
the occupational exposure data bnse
used to support the proposal as being
ontdated and inenmplete. Much-of that
data cnme from the 1082 TSCA seclion
8(a} reporting rula (40 CFR 703.00). In
‘rrdponss to those comments and
because of the passnge of time since thn
proposai, EPA has updated and
expanded its analysis of occupational
exposures. making use of aveilable
literature and data brses and

ducting surveys of asbestos use and

-08ure levels. Materials used by EPA
..+ the updated analysis include OSHA
and Mine Safety and Health
Administratiorr [MSHAkcomptiance
inspection reports, Nationai Institute for:

-Oceupatioal Safety and Heaith (NIGSH)
studien, academic and industry studies,
and public commants. In 1988 and 1987,
EPA conducted the Asbestos Exposure
Survey and gathered exposure and -
relense information on tho manufacture
of most of the major ashostos praduct
categories from primary and secondary
manufacturers of asbestos products,
EPA gatherod duta on poputations
engagod In manufacturing in the 1986-87
Asbestos Market Survey.

EPA was able to obtain extensive
information on occupatinnal exposures
during primary and secondar
manufacturing for many product
categories. Air monitoring data for
primary and secondary manufacturing
were available for many producta from
the 1980-87 EPA Exposura Survey.
OSHA inspections. and numerous
studica. EPA has estimated that
approximately 9.300 workers in the 7.5,
are axposed to asbeatos during the
primary and sccondary manufacluring

he products that are affected by this
: {Rel, 29). These expnsures are listed

'wo product groups for which exposures
are likely to be highest during these life
cvcle steges. For the installation and
removal of construction products
(roofing felt and A/C pipe, shaet, and
sninglej, air monitoring data were
avetlable from several studies.
Occupational pepulations {in terms of
FTEs} were estimated on tha basis of
crew size, productivity, and total
manufacture and import volumes of the

products. Exposures assaciated with the
replacement snd repair of friction
matrtials were estimated in a similar
Taghion, EPA estimates that 125,400
rTEs are exposed 10 asbestos during the
installation, repair. and disposai of
asbestos friction and construction
products. More than 125,400 workers are
actuully exposed to asbestos during
thrse processes (OSHA estimates that
538.J20 peraons are exposed), but many
nre exposcd on & less than a fuli-lime
basis (Ref. 20). FTE exposurcs are listed
in Tuble [ of this Unit. _

. Very little monitoring daia on
occupationel exposures during
inatallation, repair, and disposal were
available for the other asbestos
products thal are subject to this rule.
and EPA's estimates therefore do not
include exposures.from the installation.
rcpair, and disposal of these products,
However, on the baais of the limited
Jata that exist for these producta and on
the basis of data for similar products
and processes, EPA believes that
significant exposures during installation.
repair, and disposal of these products do
take place (Ref, 57). Therefore, EPA
believes thet its analysis underestimates
exposures assoctated with these
products. EPA conducted an analysis in
order 1o gauge the possible impact of the

absence of some oceupatiznal exposure

datn on calculations of the rule's
benefits; the result- of this analysis
appear in Table II of this Unit and Tahle
Vill of Unit V.D. ’

In general, when data relating ta a
certain typd of exposure could not be
abtained. EPA did not quantify that type
of exposure, reflecting what EPA
considers ta be a reasonable approach
ta risk assessment. EPA finds the
exposures quantified for this rule
sufficient in themselves to support
EPA’e risk assessment conclusions far
asbestos, However, EPA notes that if all
exposures to asbestos from the products
affected by this rule could have been
auantified. the benefite caleulated for

" cc PEL. OSHA used somewhat differer

*Auch of EPA's occupational
exposure data base for this rule
represents exposure that took place
hefore OSI1A's lowered PEL of 0.2 [/cc
became effective in 1088. To estimate
exposures taking place after the
lowering of the PEL, EPA first lowered
to 0.2 f/ce ail data points which report.
exposures above-0.2 f/cc. EPA then
averaged these points with thoge point:
that were reported as lower than 0.2{/ ¢
for each job category in each product ;
category. For purposes of this snaiysis.
EPA considered it appropriatato / .,
assume that previously high exposures
will probably not be lowerad - - |
significantly below the PEL. OSHA

. determined that 0.2 [/cc. which is 10

times lower than the previous PEL, wa-

the lowest PEL That moast-of the.asbestcs -

industry could feasibly achieve using :
wark practices and enginecring controi«. -
The asbestos industry challenged

OSHA'e standarus, arguing that a PEL .f -

0.5 ffcc was the lowest feasible '
siandard, and OSHA acknowledged th 't
some industry sectors might not be ab!::
to control exposures tao 0.2 f/cc without
the use of respiratars. Thus, while EPA
believes that it is possible that some
companies are balow the 0.2 f/cc PEL : v
some margin, it is probable that others
are not and that soma of these actualiy
exceed the PEL. EPA believes that
adjusting previously high exposure

- points to 0.2 f/cc is a reasonable mean-

of adjusting for facilities that may be
above the PEL.

In estimating the bencfits of its0.2f’

..

sssumptions than EPA has in this rule o .
estimate the impact of the PEL on
workplace exposure levels. QSHA's
analysid adjusted all exposures in tts.
data base that were at or above 0.2/ -
to 0.15 f/ce in cases where QSHA
assumed that engineering controls we. -
used. In cases where OSHA assumed
thut respirators were used, OSHA _
reduced the exposures by a factor equ |
to the effective protection factor of the
respirator. OSHA assumed that
exposures below 0.2 f/cc would be -
reduced by 20 percent due to
engincering controls. OSHA's approa« -
assumes not only general compliance
with its fiber level standards, but also
that, an average, those subject to the
PEL will reduce their workplace
exnosures signilicantly below the
standards to cnsure compliance. OSH. . °
did mat faeitnr nancomnlianra into ite
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t other hand. EPA’s assessment
;0818 and benefits of this rule is
«.ed by non-compithnce with the
'HA PEL. EPA's approach assumes
versi compiiance with the PEL, but
‘0-sccommodates the possibility that
ma level of non-compliance with the
indard exists. At is discussed further
low, OSHA issued many citations for
. .w-ing of the asbestos standards in
s first year after they went inio effect.
itng OSHA's fiber level adjustment
“=+ang in place of EPA's to
.unaia (he effects of this rule results in

t approximately 20 percent lower
Aimate of cancer-cases-avoided for
:cupational settings. However. il a
mn-compliance rate of 2 percent (a
Infively low rate based on non-
impliance rates in other Federnl henith
1d environmental regulatory aettings)

assumed in conjunction with the
'SHA fibet lavel adjustments. the
suiing estimnted benefils are virtuelly
& same as those estimaled uning EPA's
ssumption about fiber level average
:ro'ura (Rel. 21). Therefors, EPA
elleves that its assumptions nre
ppropriate for tRm-pt:mn of calculuting
¢ benefils of this ruie. In practice,
lv~~ soma level of non-compliance with
! ‘s asbestos reguiations, actual

. cases that would have occurred

1w & result of that non.compliance will
10w ba prevented by this rule's product
ans. '

One commenter maintzined that EPA
theuld basa'its anaiyses solely on the
inta collecied before OSHA
srormuigated its asbestns standurd und
thouid not adjust the data to refiect
sompliance with the standard. tlowever.
FPA considers it reasonabie 16 assume
that previously high exposure icvels
have been reduced to sonie lower level
as a result of OSHA's nction. and as
discussed above, EPA has selected the
EL a# a logical approximation of this
level. Othar commenters contended that
EPA's approximalion of occupational
exposures taking piaca after the
lowering of the PEL was 100 high,
arguing that because exposure levels
vary considerably from day to day.
industry keeps average exposures
significantly below the PFL to guarant»e
constant compliance. These commenters
made similar arguments during OSHA’s
rulemaking setting the new PEL.
However. in that instes:2e, the
commenters usrd the varinbility
£- vment to 8: pport a claim that the PEL

infeasible because avernge
aansaa anild nat v Lont Inw srouch

" cited for violations of respiratory

might be above the PEL some of the
time. a finding of iechnological
feasibility does not require that
empioyers be uble to comply with »
standard constantly (5¢ FR 22653).
Moreover, data from recent OSHA
inspections do not support the assertion
that current exposures are significantly
helow the PEL. OSHA cited employers
for nearly 1,000 violations of its asbestos
stundards In the first year after the
standards went into effect, and the
violution most frequently cited was the
failure of employers to institute
engineering controis to maintain
employee exposure at or below the PEL
(Rel. 32). Persoral monitoring data from
recent inspeciions showed that 81 out of
655 estabilahments inspected had
concentrations of aicbome ashestos

above the PFL, and the average
concentration level for all

establishments inspected was 0.29 [/cc, 4

45 percent higher than the PEL (Ref. 33).

atlowable short-term exposures 10 1 {/cc
uver 8 half-hour pertod. OSHA took this
action after noting that controlling
rotsodic #xposures to asbestos would
lewer the significant nek posed by
ashentos in the workplace, Hlowever,
while the EL will probably reduce
workpiace exposures, EPA does not
helieve that this reduction will be very
grent. EPA bases its judgment on a
number of observations regarding the
natute of and circumstances
surrounding epiodic exposures.

While respirators were in use in many of Y

the cstablishments with air
concentrations higher than the PEL, 20
percent of these establishmants were

prntection provisions or for violulions of
the PEL {Ref. 49).

On a related issue, some communtirs .
atuted that EPA had ignored the effect of
using best available control technology
(BACT) to reduce exposures, arguing
that industry-wide exposure values ure
“not relevani to determination of the
consequences of an effective PEL and
consistenit'use of good work practice.”
As is discussed more fully in Unit V.E.
and in the Response to Comments

LN - . " -
(QOSHA directs employers to cond
Initial monitoring of employees’ ™
exposures where they “may reasonably -
be expected” 1o exceed the excursion
limit, Howevaer, if peak exposures
cannot reasonably be expected. they am
{Mlikely to be either monitored for of
protected against.: )

Secorid, the initial monitoring required
"to mensure short-term, peak exposures
_where they nre expected to occur is
:subject to seror. To obtain accurate
estimates of short-term exposures.

{ monitoring must be conducted using the

T

document. EPA has analyzed the likely . ¢ atrictest sumpling strategies and

effectiveness of mundating the use of
BACT and has concluded that this |
treulatory option wouid not sui’ﬁcicmly{

reduce expasures to asbestos from the ',

products aflected by this rule. For
calculating the cancer-cases-avoided
through regulution, EPA coysiders
exiating rather than best-case exposures
to be the appropriate baseline. The
evidence diacussed in the preceding
puragraphs indicotes that many
workplaces du not ulilize BACT and
thut the adjustments EPA has made to
its exposure data account for the impact
of the 0.2 [/cc PEL. Where DACT is
utilized. EPA's analysis has tnken it into
account. For instance, in its analysis of |
exposures duting brake repair, EPA
estimated that 9.6 percent of brake
repair shops used BACT, and EPA
calerlated an average of industry-wide
pposures including the relatively low

analytical techniques. if the proper .
protocol is not observed preciseiy,
violutions of the EL can go undetected

" (53 FR 35618 and 35818).

. Thisl. where violations of the EL are
detected and control measures are
implemented, these control measures
will ltequently be ineffective. OSHA
oxpects that for many of the employees
exposed to predictable bursts of
airborne asbestos, including workers in
industry and in building maintenance
and repair. respirator use will prove the
only feasible menns of controlling
exposure (53 FR 35618 and 35624).
Unfortunately, respiratory protection
has not been found to be very reliable.
OSHA runked respirator use lnst in its
recommended hierarchy of controis in
its 1908 revision to the asbestos
stundards, observing:

P PO U PERRY IS I | S
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by the emdlayee, carefull y maintuined. and -

renlaced when thay hava eeaand 1o privade

adunrate protectinn, Whilethearetie ity it i
stbie {nt ail of thess conditingy e

nnee nften the pye
na).

The drawhacks citediubow
rrgeavated if those nsing the:

them or with eshestor, OSHA stitey i
s amendment estublisiing the K1, thal
it “is concerned about relving on
rrspirator use to ment the EL in the
maintenance and repair sertor of the
construction indusity,” whete contact
with asbestas i often only nceasional
(33 FR 35824), Finally, even if all the
conditions mentioned shove are met,
tespirators will do nothing 10 reduca the
quantity of asbestos relcased into the
immediate environment of fospitnine
wearers. Thus. during the activity that
Renerates the airborne asbnstas, persana
near tha respitator wearer can. by -
exposed to leveisthat are quite high
even il they do not violste the FI: and
nftar the activity, all pessans in the aren,
including those who have removig thaie
- resptrators, can be exposed to dust that
remaing aichormne or that is reentrained
nfter anttling oyt. )
ik~ "expirators. other control
maas:, ©s may reduce some siiori-term
evposures without having much impact
o= long-term expo Same conirgl
= iures replace one pportunity for
osure with anather. For instance, to
Jucs short-term exy during,
brake repair, OSHA recommends that
mechanicy utilize cither a nolvent spray
OrF & vacuum enclosure equipped with »
High Efficiency Particulate and Avrasnl
(HEDPA) filter. While both of these .
cuntrols can be effactive in reduring '
short-term exposures during the brake
job, axposures canba high-later if the
asbestos-contaminated sulvent in
allowed to remain in the area. ta .y
cvaporate, or if core is gat tnken diring
the removal of the HEPA. filtee
vacuum device (Ref. 29) Dy
eslablishments using .
enclasures wre exeth
under the OSHA »
exposures during
Le detechd. Ags
rexpirators, the
brake repair control »
raducing overall exposure
heavily un the knowledpn wndd
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' conscientiousness of the user. This is

mus! tely la
alsy true for shrouded tools. the control work practice -
. measure recommended by OSHA for whose effeetiveness is yne -3
rihacing shont-lemm exposuras during drpending upon the conscientious

are not aecustomnd to whekingwith

. recductions in occupational,
- ashestds, Thé record of

. ’
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pexdttiag of A/C pipe (53 FR 285221,

. Foutrth: the implementation of
iditionnt control measutes will be
-difficult, sxpensive. and time-consuming
it miseh of the reguintad community,
tsenuraging compiiance witle the FL.
For instance. although some broke
tepare eslublishments servicing lamge
governmant fleets utilize HEPA vacuum
rnclosures, smatler estabiishments
repairing brakes less {requently aeo losa
likely to invest in these relatively

of the user, Implementation of thess.
control measures also requires resource
thit emploders and. cmployees may hav
difficuity investing: snd the record of - _
romplinnce with the 0.2 ffce PEL
indicates that in many cases, the . -
invesiment will not be made. For these
-Trasony, occupstional exposures will
probably not be greatly lowered a3 &
result of the Bl At L

. oceupationsiexpagures.in thost aasés:

cxpz;nllva tlievlces. Moreover. whils:  whersthe Ifpact of the EL i
cmployees in government bmke-repoie RDA betlieis ‘
shops are usually paid by the hour, .-

cmployers in private estsblishments are
often paid by the job, which discourages
the use of time-consuming work
practicew and englioering contruls {Rof.
50). A similar situntion existwin the
miintennnce and repair sector of the
construction industry wherg, as noted:
varlier. many smaller building firms tnay
fina it difficuit to institute adegunte COnneT
respitntor programss I8 (Rese-industey ind durn
ser:i«.ts and others, limtiations on S
resources and time may discournge the:
diligent use of control measures tha 1s.

required to achitve subsigniial

ance wi
OSHA's 0.2 f/cc PEL supports this
projection. The grovisions mas(
frequently viofiled in the year after
OSEA'e 1956 PEL went Into effect
ieluded the requirements to condiiet

initikil and daily moni

rnginecring candrel) mf

etant 1o achieving the EL as the
l’ﬂqm fact, achicvement of the EL

tequires siricter application of thrae . Bt
requirements.than does achfevement of . FT
the REE making uniférm compliunce
more difficalt, Moreover, the siructure of
ih  andwilding .

fepaif industtivs, in - - n
small husinessey are .
alsamake enforcement of . d
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FPA was nat able ) quantify nil

the aceidentad disturbinice of ushrstos FTFs) were ¢
oceupationn} exposures lo ashostos. As matterial by a maintenance wuorker, production volny
noted earlier, there are fow ditss on '

As a means of rrpresenting part of . hours typianl
exposures during the instailition, yse this recognized but unmensured .. of concert. TH
_repair. removal, and disposal of o expesure, EPA estimated occupntional 4
2umber of producta, although expoNyre cxposurns ussociated with the

8 believed to take place during thesn Instullation. repair, and disposal of _
processes for many of these products, certain products an the basis of the -~ s
Moreover, exiatiag exposure data do not  himited data that exist for these products dnta-on
reflect the elevated lavels of nirhorne and processes and on the basis of bemafite:
asheatos that can result from expozure data for similar products and R
anpredictable episodie evenis, such as pracesses. Populations (in terma of
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; Iremy setting the PEL any lower, EPA's
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10 g CWmNercOMact with sabevton. | procossing plints
(o amSies EABesion incur *-"producia; Several tons of ashestoy sre ~ March 5, 1987 draft EPA report entitid.
oilin 1m or o acmhping released to.the ambient air dum!g Nutions} S‘Iﬂdﬂ‘dl for ‘
cancer from their exposyrg, - mining and milling, during the Asbestos-Background Information fo-
Approximately 223.000 o] those exposed  manufaciure of asbes
* o ambientasbntos incur lifetime risks during beake use and repatr
of 1 in 10,000 or grester of developing construttion a
cancer (Ref. 30}, -— Additional a5
. Historically, consumer Bxposures 10
am have not teceived as much
[} &8 occupationa) Xt
asbestos, but Mp:ni.mw ;

significant concam. Whils er
~2xposutes are not likelytobe as .

‘ for individual consumers as vehiclas, constructiony
occupational expasures are for worketa, . generally have leyyls of

that i
they are likely tc be more intense than ~ nsbestos one or two order of

occupational exposures becnuse higher than rursl arens, While rurat .
consumers generally lack the exposure. bnekground levels range between 0.01
reducing equipment and’ expertise and 0.1 pg/m>, rendings in L ties
available 10 protect workers, Par rangefrom 1 ug/miup ;:

© “inslance, congumers replacingtheir =~ Thus, asbest
brakes are not likely to use eithor cycle of a1
vent spray or @ HEPA enclosure, the  clevating e
two piaces of équipmient rocommended teversl times thi
by for usa in reducing exposures Thi relense oy
: slmospheric o

estimale am

tos . ir.
“umers may Fem« a.shap or
7 ssehold vacuum clcdna?f*i%‘emove

ssbasten % from brake assemblies, &
dechnique-That can lead ta.very high -
exposures becalise most vacuum
- cleaners fail to capture asbestos dust
and simply force it back out Inta the nir
* (Ref. 50). SepiERARETO
Consumor exposures are also
cxpericnced by » much larger \
population than eccupational exposures.
According lo twa recent, independent -
Consumer surveys, approxim yil
million consumers repeit Biglrown
brakes once every 3 years: s pther

asbestos during brakea & roof Frpair-
sre présonted aiong:nrithnqgjr,; jent. . ph
fur oxpoweres wumbiemt

" asbestos in Table IV of this Unit. Aje. m

* concentration lovels wern estimated P imp
from accupational.data. This may resuit stmospheric modiligng

undercstimates be'caum.-.‘ as noled ashestas exposure analyses

ove, conyumers are unlikelv th have  tnstedion athee weib b
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E e anhestos concentrating of

By ite expected incidency of :

: enizrepoguldﬁonmmbt L

by “moving,.” for the purposes
wlysis, 0.084/ce of exporure

d IR AT ot popuintion lo the'01p
estimate” us: L pmtatinn, vieltling an svtage.
efficiency with aceasion Luig L of 0.2 [/cc Ine the entiee
=10 assumad, many thousanda: ¥

paputatiiv. For populutions of the same
' size, the XATee carrivs e samie rink .

SRLIAM: - - whetherilis nssogiated with in

+10.000 of developing
ambien! exposur-tn - midnBmal exposime of 0.2 fluc or of @iy
e comubative -

~ Table 1l of this UniL. based on the et A4 bor

persons wauid incur rinke of at Jiust s ih -

1 of thi PopUlatiom expusuen (theisumr of the
Maximum emissions scenana with po priutucts of tm#atinutexpusse levels

{uilure nusumed. lista the. und the pepafations exps ) -
exposure lavals and populatigns

d . - i - FOMRNAS constanl, i caty T io
. assacisted with plant relesses for each. . inany way amung the population:
product category. Fur enth category, - without affecting the calewfatice of
CXposure ieveis have bnen avaragod xpocted cincor cases: Thaf s
aver the enlire poguistion axposed. As T.lie- UL based on the max iR
" detailed in Unit V.P and in the Asticatos umisnions servario with no baghousa:
Modaling Study, nctusl exposures pre. - -

failure nasumetd; lists the exposure: - .
much bigher for some po levels and priptlations. sasocisted with
for others. but the total papulaiiousand - jhant refeases forgach praduet eat %

. Avernge exposires presentod T - :

provide a penerai gaune-of exposre for Taate M—Fx
aach et entegory and were gsmi to
te the benefits [conger, .

~her expoaure, In nshestos.

ulations of equal si
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‘males of miles traveled by vehicle
2 (because emissiona vary by vehicie
/PRl in each city. Sacond, FPA

performed asxmospheric dispersion
modeiing of these emissions 10 estimato
concentrations in each city. Third, EpA
grouped the cities together by
ropulation. obtaining average
concentrations for each group. To
estimate the populations exposad tn
each of these average concentrations
natlonwido, EPA added up the
populations living in the U.S. cities

similsr in 8122 1o the eilies of each group.
Bécause none of the onginal 24 cities

had fewer than 25,000 Inhabitants and .
because vehicular troffic [s fass
concentrated in ryral areas than in
citles, popuiations living in areas with
fawer than 25.000 inhabitants were
assumed 10 have no exposure to
asbiestos released during brake use.
Finally, EPA averagnd the estimated
concentrations over ail population
groups from atrzas with more than 25.000
-inhabitants, weighting euch
concentration by the population
exposed to it. Using this techninue, EPA
estimates that 100 niillion people (the .
1960 U.S. popuiation living in aress of
more than 25,000 peopld) are exposed 1o
-7 X 107 ug/m* of asbestos resulting
1 the use of asbestos brakes {Ref.
.1 The individuai risk of developing
cancst from a-lifetima of exposure fo.
this concentration of ashestos is ="
eslimaled at approximately 1 in &
million. a level which is signifiennt given
the very iarge population exposed.. ..,
use populations living in aress with
{ewer than 25,000 paople {35.8 percent of
the U.S. population) probabiy are_
exposed-to at least some asbesios from
" brake use. this estimate should be
considered a lower bound.. T35
In additinn-to the expasurcs
quantificd nhove, EPA belinves that
other siznificant ambient exposures
~occur that cannot be easily quantified.
One type of unquantified exposure
resvlis from releases of asbiestos that
are difficult to measnre, such as the
gradual weathering and disintegration of
construction products used autdears. A
‘number of studics indinate that those
releases.aro probably significant. .
Indirect evidence of weathering comes

from several studies of corrosion in A/C

pipe: soft, acid waterhas boen found ta
dissclve A/C pipe in some instances
{Ref. 84). Because rain waoter is likelv 1o
be both soft and acid. it is likely to he
very corrosive to A/C materials.
irect evidnnce of weathering
unorie thia arninetiam A stsnrdey of

vlements and azeas that were protected,
and inspnction of the warn areas with a
Leonning sinetran micrascope revealed it
network of ashestos fibers on the
single sutface, In addition,
“oneentfations of aghestos as high ss
H3 milion fihers per titer 'mf1.) warn
foung in rennff colloctad from roofs
tovered in A/C single. Ton mfl, |q
considered abnormally high (Ref. 51),
Anothor study detected asbestos
releases from construction materinls
after a shingle storm; severg] alp
samples taken after a heavy rain at a
schonl with A/C walkways and roaf
panels showed significantly elevated
asbestos concentrations {Rel. 1}. Thus,
in areas where there {3 widespread use
of A/C sheet and A/C shingle,
weathering {s probably 4n'Hnportsnt
source of amhient asbestos,

Annother type of enquantified
exposure resulls from the tendenciey of
asbestos 1o persist in the environment
and to reenter the gir after setliing out, ’
Uoth the durability and aerodynamic

. properties of ashestos are weil

documented. The extraordinary abillty
of ashestos to survive for long periods
under a variety of different conditions is
often cited us an kmportant reason for ity
incorporation into a number of products,

“including paper products used as

insulation, friction materials, asbestos
cement products, packings, and gaska!s.
Reentrainment is supported by studieg .
finding high airborne asbestos
roncenlrations not only near wuste piles
but upwind us well as downwind of
point snurces (Ref. 48), a finding most
likely to result from the rasuspension of
asbestos denosited earlier by winds
blowing in the oppasite direction. This
evidenre indicales that over time,
asbestos-builds up to some dogree in
surface waters and soils and that same
of this buili-up g rontnuousiy
reentrained in the air. Thiy process of
build-up and reentrainment is referred
to &3 environmental loading, Because
the likelihoad of reentrainment in the
environment depends upon a number of
fuctors that are difficult to measure,

" including the fraction of asbestos that is’

wished away by rainfal] or buried
undet later soil deposits. feentrainment.
has not bren included in EPA’s
atmospheric modeling. Thus. EPA has
not guantitied expnsures attributable to
aenvirennmiental loading, Nonetheleas.
EPA is very concerned about the
possible impact of this process on
exposures to smbient asbestos. Given

its durcbility, rshestos may persist in -
[ Y T I .

popuietions both create and come inte.
contact with asbestos rejeases. In fac:
the elevated concentrations of gghest: :.
found by numerous studies in urban
ireas probably result at least in part
from environmental loading. The-
potential longewity of the risk posad b
environmental loading was a major ‘
fuctor in EPA's decision to eliminata
that risk at ils source by banning mos:
asbestos products. :

Some commenters argued that |

expogures 10 ashestos released inio th -
ambient air by the manufacture,

importation, processing, and use of
usbestos-containing products are -
insignificunt because the risks
associated with such exposures are vrry
small. However, individual risks from
asbestos in the nmbient air can be quit -
high for persons living near ashestos
product plants. construction sites, or
nther sources of release. As noted
eattier. under the maximum emisslon
acenurio with ne baghouse failure
Assumed, a number of people would
incur risks of at lenst-1in 1,000 of
developing cancer by living in such
areas. Under the "best estimate™ L
emissions scenario, meny thousands ¢’
persans would still incur a risk of ot o
icast 1in 10,000 from amhient exposy: : -
to anbestof' from plant emissions.
Moreover/while most people exposes o
ambient:4shestos from asbestos-
conlaining products incur individual
risks smuailer than 1 in 1.000. the nimb- ¢
of people exposed is extremely large.
making the total risk a concern, -

C. Exposure from imported and
exported osbestos products. EPA has
determined that significant cxposure |
likely from imported asbestos product...
Although some exposure to U.S.
populations is avoided when asbestos
products are manufactured abroad an .
imported rather than manufactured in
the U.S. {foreiun exposures and resulti ]
cancer cases are no! included in the
eatimates ior this ruic), significant
expasures still occur after import of t .
products into this country. U.S.
exposures occur during {ransport,
installation, use. maintenance, remov. .
und disposal of the product, As noted
above, large numbers of people are
exposed to asbestos during these
nctivities and the level of exposure is
often quite high.

Significant exposures also oncur
during the LLS. portion of the life ¢ycl
of asbestos-containing products
manufactured in this conntry for expe- .
These exposures occur during the




20480

. are alsc exposed to ashestos as a

At of these-activitics, Therefore, 88 is
-Iscussed in Unit [11.3 of this preamble.
EPA finds under section 12{a)(2) of
TSCA that the manufacture or
processing for export of 4sheetos.
rontaining products that are subieet 1o
-t rule will present an unreasonahle
risk of injury to human health,
Thereforn, the manufacture and
processing of asbestos-containing
products for export |5 not exempted °
from this rule under section 12{a)(1}, and
is subject to the rule's buna,

d. Exposure conclusions. In
conclusion, EPA finds the intensity,
scope, and potential longevily of human
exposure to asbestos released during the
life cycles of the products subject 1o this
rule cause for serinus concern, {n spile
of efforts to controi exposute. ashestos
is reteaged and inhuied at ail stages of --
the life cycles of asbestos products:’
exiensive exposures have becn
quantified for workers. consumers. and
the general population. EPA estimates
that thousands of asbesios worknrs and
members of the general popuiation incur
individual risks near 1 in 1.000 from
f  sure to asbeslos reloased from the

Jcts subject to this rule and that

11008 of people incur risks near 1 in
-.400,000 from such exposure, These
tisks are very large. Moreover, evidence
indicates that significant exposures tnke
place that cannot be quantified. EPA is
especially concerned about exposures
from environmentai loading. which mny
occur long after the Initial relense of
asbestos from a product.

b. Environmental Effe_cts

The unreasonable risk finding for this
rule is based on the risks to human
health posed by exposure to asbestos.

- These risks are the most rendily
quantifiable consequences of the
commercial use of asbestos ang fire
sufficient to support the actions taken in
this rule, However, EPA is concerned
about the potential environmental
effects of ambient loading due tn
continued manufacture, importation.
processing, and use of commercial
asbestos products. Exposure to asbestos
fibers has been clearly shown in hoth
human and animal studies to cause
severe health offects. Effects onwildlife
have not been quantified for purposes of
this rule. However. because asbestos
8 are extremely durable and- \
gpottable, EPA believes that

a . 1 _ 1 o,
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C. Asbestos Substitutes

This Unit discusses the reistive
avaulability of substitutes for asbestos in
nsbestos-containing products and the
potential heaith hazards posed by such
substitutes. EPA has found that sulagie
substitutes currentiy exist for most yses
ol asbestos. EPA believes that the
benefits to society of asbestos.
contatning products are relatively small
hecause of the current availability of
many substitutes and the expected
development of others after-

‘promilgation of this final rule,

1. Availability of substitutes. This

* subject {8 described in more detail in

Volume I, Appendix F of the _
Rewulatory Impact Analysis (RIA).
Further responses to comments on these
subjects can be found in the Response to
Comments document. The availability of
ubstttutes for the various product
groupings subiect to this rule are )
discussed in Unit V.F. of this preamble.

The foilowing Table V lists currently-
Avaiinble major substitutes for asbestos-
rontaining products that are banhed by
this rule and the market shares for each
product category projected for-the
substitutes {n the absence of ashestos.
This breakdown does not take into
nccount the development of new
substiiutes or new applications of
existing substitutes since the .
preparation of the RIA. It also does not
arcount for the likely development of
new substitutes before the effeclive date
of this rule's buns. EPA {s aware that it -
may not have identified ull subatitutes
for asbestos-coritaining products and
thitt the costs of the rule may be
overstated o8 a result,

TABLE V. —PROJECTED MARKET SHARES

OF CURRENT SUBSTITUTES
| Appromrmate
‘ bstitute
i Product and substitute ' Markot Share
{parcont)

P:pehne wrap: ,

Mineral ol ... e T T 48

Saleh (R ... Lo 12

Duraglass (R).......c.o v 20
Boaler-add gasxels:

Coltde80 .cooeere o e 25

Arard...... e Jo

Fitrous cia 20

Podtelratiuon el 10

Graphta... 10

Ceramuc tiber 5
Sheat qashets:

Para-aramd ... J0

F:brous qlass. .. 25

Graphite............ 15

Callinsg. e

and Reguiations

TABLE V, -—Pﬁo.lecreo MARKET SHaRE:

OF CURRENT SUBSTITUTES—Continued

i Product and subsinute
; )

Appronmate
Subsmute

| Marke Sharr

(Percent) )

|
i A/C pwo:
Fotwanylchionds (PVC) ...
Ouctig on......... iersesmmastrsstnsttnsonpeerans
A/C Nal shaet:
Caitym sicato

Stedl
Polywnviehionde ............o.............
A/C shinglies: :

Orum brake rengs:
NON-83005108 OrganCS . .ue......o.
SOMEMBTAILC..........c..covvve e

Disc brake pads (LMV and MMV
Sermi.

Cthor friction matenals;
Millboard:

Roof coatngs:
Celiulose .
Polyeiiona. .......c....cvveoeuatsecseenserea]

Nonwoo! coatngs:

+  Froerglass & para-aramd ....... ........ .

Synthete fibars............oeeivensneend
Clay and mmaral.............cveeeeemne. l

Substitules for asbestos products ar
steadily being developed and accepted
in the marketplace. It should be noted
that a number of products that are
subject to this rule's bans are no longe:-
munufactured or imported in the U.S. I
these cases, viable substitutes have
apparently forced asbestos-containing
products from the U.S. matket. An
increasing rate of availability and
acceptance of substitutes is evidenced
. by a more rapid decrease in asbestos
use in most product categories than wi -
aredicted in the RIA for the proposal.
Public commenta havn identifod now



development of substitutes, thereby
-reasing availability and decreasing
J8is. i
& Health risk review of fibrous
asbestos substitutas. This Unit )
addresses the potential health risks
caused by exposure to varioys fibers

Frojected to replace ssbestos in
products banned by this rule, This
subject is discussed in more detar‘[ in (1}
“Review of Recent Epidemioingical
Investigations on Populations Exposed
to Selacted Non-asbestes Fipers” (Ref.
35); {2) "Durable Fiber Exposure
ssessment” (Ref, 30): (3) "Durable
Fiber Industry Profile snd Market
Qutlook™ (Ref. 37): and (4) "Heaith
Hazard Assossment of Non-asbestos
Fibers" (Ref. 38}. Further tesponses to
. commenta on this subject can be found
in the Response to Comments document,
Buned on available information and a
pubiic health policy regarding asbestos,
EPA has more concern about the
continued use and exposurd to ashestog
thanit has for the future replacement nf
asbestos in the products subject o this
rule with other fibrous substances.

Available information about the fibtoug -

substitoles under review for this

rulemaking supports the conclusion that

"1+~ fibrous substitutes uppear to pose a
't human heaith hazard than-

-~estos (Ref, 38). However, due to
-nited data, EPA cannot quantify the
risk that may be posed by fibrous
asbestos substitutes. EPA belicves it is
ptudent public haelth policy to regulate
asbestos rather than to delay requlation
until all risks of substiluta products are
definitively determined. This conclusion
{8 based on a consideration of 1y
Available data on the health hazards
and exposures posed by asbestos und
its substitutes; (2) the factors that
enhance or mitigate fiber pathogenicity;
(3) an understanding of the deficiencics
of the data available on health hazards
and exposures of substityles: and (4)
EPA's public health.palicy of reducing
known, serious henith risks. :

8, Background, EPA. for the proposed
rule, performed a reviesw of the available
hazard und exposure information on - .

- eight fibrans substances that could
substitute for ashestos in “Ashestos
Substitutes end Related Materials™ {Ref.
39). In response to publin romments
received on the proposal, EPA
condueied nn extensive review of
available information and updated ity
hazard and expoaure assessment of
fihrous asbestos substitutes [see Refa,

8, 37. and 38).
pecifically, this analvsis inciuded six

o A e mere el s

occurring fibers {altapulgite and ‘
wollastonite). These eight fibers were
individuaily selected for review becauge
(1) They are commercially important; (2]
they are potentially the major fibrous
substitutes for asbestos; f3) they
represent fiber types with broadly
different physical and chemical
chatacteristics: and {4) hazard and
exposure data are available. EPA chose
lo place its emphasis on the review of
fibrous substitutes because their
morphological similarity to asbestos
susgested that they may induce cancer.
Qther non-fibrous substitutes, -
specifically, wood and other cellujose
products, cement, and bricks, appear to
pose little or no heaith hazard and, for
this reason, their potentiai health effects
hive nol been analyzed in detail for
purposes of this rula,

h. Health effocts of fibrous
substitutes. EPA conducted a

- comprehensiva review of the

experimental und epidemiolagical
hazard data for the eight fibrous
substitutes (Refs. 35 and 38). Available
¢pidemiologicul and lexiculogical data
indicate that inhalation exposure 1o
some fibrous substitutes may be
associaled with malignant and non-
malignant discases in humana.
tHowever, the evidence of
carcinogenicity and fibrogenicity of
these substitutes is more limited than for
asbestos, Based on available data, EI'A
has concluded that, under simiiar
experimantal conditions, the fibrous
substilytes gre generally less
biologically aclive and pathogenic than
asbestos (Ref. 38), Unlike the librous
substitutes, asbestos is a well-
recognized, potent human circinogen,
which also causes non-maliginant
pulmonary effects, At this time. EPA
cannot make a definitive assessment of
the bivlegical activity and pathogenicity
of fibrous substitutes in comparison
with asbestos because available data on
the health effects of the substitules are
incomplete. EPA has not derived
circinogenic potency fur any of the
fibrous asbestos substituteg suspecled
1o pose & carcinegenic concern, becayse
cither available epidemivivgical data
and/or animal inhalation data are
inadequate to establish a quuntitutive
UN[OSUre-response ruiaiionship ur tumar
response has only heen obstrved in -
ammils via non-physiclonical rontes of
administration, such as inma necitonial
injection {Ref, 38, Z

One commenter contended that a
polency vaifue could be dntcrmined‘fm
fibrous pinss and mineral wani haend on

responses (Ref. 38); Similarly. .

. ———

potency value cannot be dorfved ‘g
fibrous glass because the ;
epidemiological evidence for
carcinogenicity of these substances is
inadequate, The data cited by
commenters do not show consistent

sievation of lung cancer risks in expos 1
workers o provide sufficient

infarmation to demonstrate a doge.
response relationship (Ref. 35), Purther.

it is not appropriate to compute potenc- o
values from the availghje experimentar -
data because the inhalation studies in
animals did not produce tumgrigenic

carcinogenic potency cannot be
determined for mineral wool becatse
dose-response information {s net
available from existing epidemiologics.
studies (Ref. 35) and no tumorigenic
fesponses were found in avaiizble
inhalation studies (Ref. ).

*The commenter also stuted that a un.
carcer risk could be developed for
aramid fibers using resuits from an
animal inhalation bicassay for uiirafir -
pata-aramid. The commenter made us:
of the linearized multi-stage procedure
to calculate risk. In caleulating the unis

-

‘cancer risk value, the commenter only

considered a subset of the hloassay dx a
(Ref” 56). Consequently, EPA does not -
believe that the analysis presented by
the commenter adequately reflects the

- results of the bloassay (Ref. 58).'EPA |«

contnuing to gather additional
infe rmation to evaluate potential canc:
ris.’ of reapirable aramid fibrils.

#dditionally, EPA is assessing the

appropriate model to use to extraptlat -
cancer risk for aramid fibrila.

- Unprocessed commercial-grade pars-
aramid, a type of eramid fiber, is
manufactured in sizes that are too larg-
lo be resoirable (Ref, 38). In addiiion,
nat all ty pes of aramid fibers are
expected to produce fibrils (e.g.,
continuous para-arimid} [Ref, 36). The
paria-aramid used 1a the cited animal
study was a high!" respirable materia!
made specifically. for the study (Ref. 3t .
Although the commercial-grade of por: -
aramid is believed to have the potent:: |
1o generate respirable fibers as the sm |
fibrila peel off from the non-respirable
core matrix, exposure data are too
limited to determine if fibril formation
poses a significant.concesn. Limited
manitoring data (cembined area
sampies and persunal samples] indica:
that expusures to para-aramid fibrils
rangze from not deteclable to a maxim: 1
of 7.5 {fce (Refs. 38, 54, and 55).

A e AP i mo P rre e e b o] s oe o
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.0n materials, the maximum likely 8-
it TWA was less than 0.1 f/ce. Due 1o
«ie way that the monitoring data were
presented. it is difficuit to determine if
these data are representative of
occupational exposure (Refs. 52 and 53).
n addition to the limited monitoring
data, exposures were orly monitared at
a few industrial operations which are
suspected of producing respirable fibers
{Ref. 82), Additionally, it is not kniown if
lhm operations are reptesentative of
. .ndustry (Ref, 53}, Based on )
uvarlable informeation, EPA believes that
neither commercial-grade aramid
products nor fibrils formed from such
prodacts may pose major occupational,
consumer, and ambient exposures.
Generaily, it appears that aramid fibrils
tend to curl and clump together, thus
reducing their tendency to become or
remain airbomae. Fibri] formation
appears to be a by-product of aramid-
manufacture and processing, Fibrils are
not expected to become an integral
component of aramid products. In
. conirasl, asueaios becames airborne
easily and can remain airborne for lony
periods of time. L
c. fRespirability. A busic property
" ‘ch ollows a fiber's potential toxicity
e expresaed is ita respirability, i.e.,
¢ ability 1o penetrate into the lower
respiratory tract: Respirable fibers are
generally defined as fibers with actual
diametera of less than about 3.5 microns
or an aerodynamic diameter of less than
about 10 microns. Once in the lower
respiratory tract, other facturs such as
fiber length and diameter, surfuce, and
.chemicai properttes are thought *o
+ Influence biological activity (Ref. 38).

- Atcording to available information. a
-large percentage of the production
-volume of these fibrous substitutes

consists of non-fespirable fibers (Ref.
36). Because non-respirable fibers are
unlikely.to enter and penetrate the lung.
such fibers pose minimat risk of: .
inhalation toxicity, However, some
portion of the producfion votume for *
- many of these subatitutes contains
Dbers of respirable size. Such fibers are
. of concern to EPA, However, available
. Information indicates that fibers in the
respirable size range are generally
menufactured for specialty uses. such as
high-temperature insuiation materials.
filtration media. ear defenders,
apacecraft, and aircraft [nsuiation (Ref.
- 38). Speciajty uses may be of concern in
" “ms of risk to individuais but do rot
. as great a potential for broad

T T

future trends of the eight fibrous
substitutes (Ref. 37). EPA alsq developed
an exposire profile of durable fibers
(Ref. 38). To this end, EPA conducted a
search of the literature and surveyed
inustry sources, This anhlysis focused
primarily on activities and applications
mont Iikely to generate airborne fibers of
respirable size, Exposute data for
fibrous substitutes, allhotgh very
limited, were available forall fibers
except polyolefins. Most exposute data
available in the literature are for fiber
manufacture. Exposures during man-
made and synthetic fiber production are .
typlically less than 1.0 f/ec becauss
processes ate highly automated and

. pﬁen enclosed, meaning that operators
" are rerely in contact with the fiber (Ref.

38). Many of the packaging operations
are also automated and ventilated. and
the exhaust is sent to dust collection
cquipment (Ref. 38). Often the fiber size
compasition of a sample of aithorne
matertal is not noted. When fiber sizp
distinctions have been made. respirable
fibers can constitute 50 percent or more
of airborne fibers. However, as noted
above, airborne fibera typically
measured less than 1.0 §fce. Much of the
airborne occupational exposure data
available to EPA {5 ouldated. Since .
many of these data were developed. the®
industry has become increasingly
auflomated (Ref. 36). Therefore. current
exposure tevels may be lower. '
Production of naturally-occurring
substitute fibers presents a different
exposure scenario than man-made fibers
since the former are mined and milled.
Mining and milling have traditionally
been “dusty” operations where the use
of engineering controls or personai
protective equipment are difficult to
integrate into the routine operations of
the industry. Mining operationa are s
l#bor intensive and exposures are likely:
however, most mining is performed in

* ‘open pits which allows for some

ventilation. Milling operations use
mechanical grinding and screening
machines and exposure occurs to
workers who run these machines. Both
dust and fiber concentrations have been
shown to significantly exceed OSHA's
nuisance dust standards (Ref. 36).

Durin woilastonite milling. s iimited
study . und fiber concentrations ranging
fren &7 to 8 fibers/cc (Ref. 36).

Whil r worker exposure to attapulgite
ard woilastonite may be high during
cettain mining and milling activities,
available information indicates low

attapulgite (Ref. 37), Based on EPA's
analysis {See Unit V.C.1 of this
preamble). neither attapulgite or
wollastonite are expected to be
important asbestos substitutes.

Some commenters cited exposure dn -
for various fibrous products and
concluded that the exposures sometim: -
oxceeded the asbestos PEL. These
commenters were concerned that
exposures may pose a significant risk. ' 1
general, production and use of
respirable-size man-made fibers and
mining-and millingrof the naturally. -
occurring mineral {ibers, may potentialy -
result in some exposures that exceed- - .
exposures fiom asbaestos (Ref.-36). Whi ¢
the data on certain fibrous substitutes
indicate that occupational exposure m: v
range from not detectable to levels tha:
exceed the asbestos PEL, levels in
excess of lhe asbestos PEL alona will
not-lead to significant risks unless the
substitutes present a heaith hazard of :
magnitude approaching that of asbesic ..

As explained above, available
information on the hazards of the

fibrous substitutes indicate that they ¢ v
less biologically active and pathogenic

than asbestos.

Given the scarcity of exposure data.
the numerous types of processes or
activitics involved, and the variable
characteristics of the many fibrous
materials. EPA has-concluded that
reliable projections cannot be made
about exposures to fibrous ashestos
substilutes, This is contrasted with
asbestos manufacturing, processing, s-1
use practices, about which much is -
known agd such conclusionsor
rensonable projections about exposur:
can be made. '

e. Uisk of fibrous substitutes. Some
commenters stated that EPA should
perform risk analyses of the seme dep 4
for the non-asbestod substitutes as"EP .
performed for asbestos. Commenters
also stated that EPA's subrtitute
analysis should consider the entire lif '
cycle of the subslitute, including the r «
aesociated with non-asbestos raw
materials, by-producis, contaminants.
and energy production. Additionally,
some commenters stated that EPA
should consider other health and
environmental cifects in addition ta
cancer associated with the substitute
intluding silicosis and death due to
trauma.

For reasons described previously,
EPA believes that the available data
base on the hazards and exposure to
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alysis additional risks that may resuit
Jm: {1} Exposute to raw materials,
byproducts, or contaminants associuted
with production and use of ashestgs.
containing products: (2} accidents: or {3
energy production and consumption
required to produce ashestos products.
tantified, to the extent possibie,
-5 113ks of cancer assaciated with
exposure 1o asbestos fibers. EPA
adopled a similat |ife cycle approuch in
s review of substitutes and only
evnluated the potential that the fiher
{taelf may cause ¢ancer or non-
malignant lung effects. In summary, the
. review approach adopted for substitutes
is comparable tg the approach used for
asbestos and is only limited by the -
availabitity of data, Coe
" Some commenters stuted that FPA
could not conclude. based on availible
data, that substitutes pase lower risk
than asbestos. EPA ngroes that the dnin
base is insufficient to quantify the risk
of substitutes: howaver. in spite of the
deflclencics of the data baac,
Information is available ta indicate that:
{1) Some non-fibrous nsbestos
substitutes pose little or no henlth risk
.concern: (2] the inherent biological
" ivity or pathogenicity of tha
sstitute fibers appears to be less than'
sbestos: (3) a large pefcentage of the
«otal production volume of fibrous
substitutes is non-respirable..ondhus
does not pose a risk concern: ard {4} the
diameter size of man-made and .
synthetic fibers may be controlled. thus
enhancing efforts to reduce the presence
of contaminants ar unnecessary
respirabla fibers in substitute products.
I. Policy approach to osbestos and
asbestos substitutes, Regulatory
decisions about asbestos which poses
well-recognized. serious risks shonld not
be delayed until the risk of all
teplacement taterials are fully .
quantified. EPA believes that this is 4
Erudcnl policy since: (1) Asbestos is a
uman cercingen and poses-a serious
risk to health: {2) substitute fibers
appears to pose less hazurd: (3) years
are likely 10 pass befure expérimentul
toxicological data are availgbie to
quantify or adequately evaluate the
possible health effects of substitutes: (4)
a decade or more may pass before
epidemiological data af the quality that
exists for asbestos may be available to
confirm any hazards of substitutes
identified in experimental data; (&)
lving fiber technology and the
Yances within the chcmi‘cal industry

- b wmbes 60 o0 o
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easier 10 control than the risks resuiting
from asbestos use because fiber
diameter s1ze can be technologically
controlled,

EPA will control to evalyate hazards
iind exposures posed by fibrous
materiais and wiil determine
appropriate regulatory action to mitigite
any unreasonable risks that may be -
identified. EPA may consider fegulation
of fiber diameter and length of -
substitute fibers if it is determined that -
such risk reduction action is nesded,
EPA recommends, that, whenever
feasible. manufacturers, processors'and
users avoid the production and use of
respirable fibers. EPA also slrongly
fncourages manufacturers and
processors of fibers to institute yuality
control practices that minimize if not

eliminate the tnudvertent production of
respirnble fibers. - -

D, Economic Effecty of the Hule

EPA has prepared a Regulutory
linpact Analysis of Contrels on
Asbestos and Ashestos Products (Ref,
21) which anulyzes the potential
economic impact of the rule. EPA's
assessment of the "reasonably
ascertainable economic consequences of
the rule,” pursuant to section 6{c)1}D),

-i% summarized below. The

methodologies used by EPA to cutimate
the costs and benefits of this rule
comport with widely-accepted cost-
benefit techniques. The methodologies
used and the data on which costs and
benefit estimates are based have been
updated to reflect public comments,
Further responses to comments on this
subject can be found in the Response to
Comments document, .

1. Estimated costs. Estimated costs
were derived using the Asbestos
Regulatory Cost Model (ARCM], which _
i8 described in the RIA and which
primarily used information collected

during telephone surveys conducted by |

an EPA contractor during 1986 and 1087,
EPA also used some data obtained

- under the TSCA section 8(a) asbestos

rule 1o estimate costs. Some information
was adjusted to reflect mnre current
data obtained through public comments
and from ather sources. The sources of
information are noted in the record for
this rule.

The costs represent the not present
villue of costs incurred due ‘o changes in
ashestos production velume between
the yeurs 1987 and 2000, using a sacial
rate of discount of 3 percent. The 13-
year lime period serves a3 a reasonahle
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‘nnalysis assumes that the price of

reasonable rate set by consensys by
EPA economists, This figure fails witt 1
the range of social discount rates
suggested by the economics literatyre

[n estimating the costs of thiy pyle,
allowance is made by the €conomic
maodel to estimate deciines in the puic
of substitutes. In practice, the cost of .
product, In real terms, declines over it
production as experience is gained tn

the manufacturing process. In additior
experience under other reguiations ha -
shown that the number of substitutes
will increase as a result of product .
regulation~Some of the tew substitut: ¢ .+
will be of lowag cost than some of the <
existing substitites or.they will not
capture market shie from the existin -
aubstitutes. Both of thesa effects will
lower the prices of substitutes, Neithe - -
of these effects can be fy quantifier..
However, a8 the cost of subMitutes
decrensns, the overall cost of this rule -
will also decreane, o

Tha economic model does not take
inte sccount the cost reduction benei, 3
of using substitutes which currently
have lower costs than the asbestos-
containing products. In other words. 1 ¢

substitutes, after being adjusted for -
product life and performance, fs alwn 4
greater than or equal to the price of t
comparable asbestos-containing _
product. This was done to account for
differences in the characteristics of
asbestos and non-asbestos substitute
products that cannot be captured in o3
differences. For example. because -.
asbestos-containing products have be -n -
traditionally used in these markets. a
bias may exist toward the use of
asbestoa products rather than similar -
priced substitutes. However, this
dssumption overstates the costs
imposed by the rute whenever the
substitute actually costs less than thr
asbestos-containing product and ther - is
no significant difference in product
prrformance characteristics.

EPA attempted to gauge the possib
eifects of expected declines in the pr o -
of substitutes on the overall cost of ti
rule. The analysis of costs of the acti s
taken in this rule assumes that the
prices of substitutes for ssbestos
products wiil decrease by 1 percent
annually over the life of the 13-vear
period analyzed in the ARCM. Howe: o,
the analysis also assumes that the ¢t
of individual substitute products wil!

always remain greater than or equal >
the mirn Af the rrramesn bl o o ob o b o



"84 _ Fodenal Rogister / Vol 54, No. 132 / Wodnesday. July 12, 1889 / Rules and Regulations

Jmate" in light of the effects of the -
growing markets for such products,
Increasing competition and production
know:how in thase markets. and the
likely development of new. more cost-
eltestive substitutes that have not been

qunnﬁmwn
Costs estimaind in the RTAtnclude

cosis [0 consumers and cosis to

producers. Consumer losses due to the

rule result from increases in cosls

incarred for asbestos products or -

substitutes for asbestos products or from
- Inferior performance of substitutes, to

% thé extent that these latter costs couid
- be quantified. It is estimated that
consumers will incur $375.4 million in
losses a1 a result of the actions taken in
thia rule. for the period of the analysis.
spread across the retire consumer
populution. - : _
Producer iosses due to this rule wouid
Accrue when produrers ate forced to
forego the portion of the retum on their
capital stock used to produce asbesios
. products. This occurs when tho capital
' slock used in the production and
.processing of asbestos-containing
1ucts either cannot be used o’
.not be used as efficiently (n the
~roduetion of subatitute products. I is
.estimated thal the rule will resuit in
$83.49 million in total producer costs:
The rule will alsc result it some
" transition costs to workers who ure
displaced by product buns. These losses
are incurred in the form of lost wages .
and job search costs. EPA belicves that
these transition costs wiil be relatively
low campared to consumer and
producer costs because of: (1) The
amount of ime allowed for companies
to plan before. the effective dotes of
" most bans and (2) the already occurring
transition to nan-ashestos substitules hy
- rnany former producers of asbestos
"products. .
‘The lotal costs o "the rule were
estimated first with costs discounted at
- 3 pereent and benefits not discnunted
{herenfter 3 pefeent/C percent) and then
with both costs and benefits discounted
at 3 percent (hereafter 3 pereent/a
tpercent). The results of both analyvses
will be cited throughout the toxt of this
preamble. Bath aralyses support the
-actions taken in this rule. The total
~*timated cost of the rule is $158.89
lion. This cost wili be spread over 13
wnire and u laree nnnnlatinn Thorefors

TABLE VI—COST OF THE RULE BY PROO-
UCT CATEGORY ASSUMING A 1 PERCENT

ANNUAL DECUNE IN THE PRICE OF SUB.
STITUTES

Totat geost (in
Product $ Mol
- Gracouniad ¥ ]
‘ paccont)
Asbmatos/cemont (A/C) shest ... . 268
AVC SNQUBY.........vv v 57
ATC DO e 128.03
Products not curay n US| ‘
producton  (Rsbesta protec- | .
ve ciotheng and 'Mylllmr )
e 0 R -
Pdpst products  (commeroal T
paper. rollbowd. mboard, |
¢omuoated aper, and $0eCH- |
ty paper). ; 173
Fan procucts (foorng ang roof- | ;
mg et and Dpelng wrap) ..........: 834
Gaskets + ! 20772
Disc and drum brake pads for | :
O/MpNAl  equipment  markel ;
(OEM) and braks OCKS ..o 1297
s and braks pads for after- | i
MAKEE (AM) ..o 12.71
Cther asbestos Wchon orooucts |
(SUlOMmBtc TanemasOn com. | ]
ponenis, chach lsongs. and | ;
commercal and Jndusinal tne-
T DON DIOBUCTS) v cemeemeesisrnscrnsersend 15.20
Coatnas (roof costngs and non- i
100! COMMNGE) ... oo s ermemn o] 48.9

'Does rot include speclly industnal gaskels.

|
EPA aiso analyzed the costs of the !
rule without the assumption about the .
declining price of substitutes that is
described in the preceding paragraphs:
Under this scenario, the total cost of the*
rule would rise from $458.89 miilion ta
§508.51 million. Estimated total costa of
individual product bans under this

scenario are set forth in the following
Table VII: ' -

TABLE VIl—COST OF THE RULE 8Y PROD-

" UCT CATEGORY WITHOUT THE ASSUMP-
TION OF A 1 PERCENT ANNUAL DECUNE
IN THE PRICE OF SUBSTITUTES

: Total com (in §

rtlion,
Product - ! discoumed at 3
percentt
Y I o
Asbesios coment (A/C) shoet..._ . | Kl 3.3%
AIC SUNGHS i 2D D418
YL OR T T N e 22723
Products not currentty i LS !
producton oasbasios proinc.
ve clothng and vinyl/ asbes-
108 HOOF WY .o Q
Paper  peoducts  {commerciyd |
Fupdf,  fokboard,  mtibosrd, -
CoruGalad caper, and soecal-
R < - O

4 HB
T it pgrrt e (flasmrs arr read . .

TABLE VIl~COST OF The RULE BY PaC -
UCT CATEGORY WITHOUT THE ASSin
- TION OF A 1 PERCENT ANNUAL Decy:

IN THE PRICE OF SUBSTITUTES==COR! -
ued '

; Tolal cost (in
Producli . """0".1
percen
T 1
Othor asbestos Iriction products |
(automane. iranemmseon com. | |
ponents, GWACH .facmgs, end.
commercial ang nousiad Nc-
- ion products)
Coatinga (roof cosungs and non- |
- - R 18C 58

'Doo:nmnmmwi\dmm-:‘

The'costs in both of these anulyses
are itkely overstated for a numbar of
reasans, The methodology used in this
nnalysis for dealing with a‘lack of

- information tends by design towards

overestimating costs and
underestimating benefits. This .
“cautious” appreach is taken to ensur-

" that the analysis provides a strong ba: '

for the regulatory decision.made in th. :
rule. . o
A commenter stated that EPA, in th -

unalyses used to support the proposec
rule, underestimated the costs of

‘banning the manufacture, importatior.

and processing of asbestos-containins:
products. The commenter argued that
EPA overestimated the rate of
development of asbestos substitutes,
underestimated future asbestos
consumption rates. and erred in a
number of other ways, discugsed in
more detail in the Response to
Comments document, in estimating th -
costs associated with the various
options deseribed in the proposed rul--

For the {inal rule. EPA has updated
the data base used to support ita
analysia of the costs and benefits of 1 »
rule and has modified its andlytical
approach in response to comments. {:
uddition, the decline in the rate of
consumption of asbestos inthe U.S. ! s
been more rapid in recent years than
was predicted in EPA's models. Tola’
annual consumption of asbestos in t+
U.S. dropped from a 1984 tatal of 240 0
metric tons to less than 85,000 metric
tuns in 1987. This change sugyests th. -
the use of asbestos substitutes has
increased markedly since the propos 1
rule was published.

FPA hig adopted several conservs ve

o ""
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been adopted for those market secturs
" which substitution for asbestos was
lively uncompiicated. It also
sssumes @ constant rate of asbestos
consumption unless EPA is aware of
specific instances in which substitytion
has been made, In addition, the analysis
assumes that the price of a substitute fur
an asbestos product-will not faf] below
the price of the ashestos produrt for

which it is being substituted. Therefore,

the analysis adopts a nember of .
assumptions that likely overestimate the
costs of the actions taken in this rule
tather than underestimate them,

2 Estimotad benefits, The costs
described abovs-will be offsol to some

extent by a number of avoided costs.
While EPA did not ailempt to place a

Yalue on the loss of lifa itaeif, or on
" Ansoctated coats such as “pain nnd

suffering,” “loas dub to letsure time.” or
other simiinr factors, EPA hna eatimated
that the actions takes in this rle wili

result in the avoidones of at lonst n2 .

" quantifiabla cases of lung ant

gastrointestinal cancer and
mesothelioma when benefits sire not
discounted and at least 148 cancer ciasesg
when benefits are disconnted at 3
percent fram the time of exposure.
“Mose estimates assume the
supatinnal exposure levels bosed on
sther analogous exposure scenarios ,
discussed in Unit V.A.3 of this preamble,
These estimates do not. for reasons

_discussed in Unit V.A of this preamble,
"Ificlude the number of nshustosis cases

and cases of other disenses avoided. In
addltion, EPA d!d not estimate losses
due to lost work days or medical ca re

costs. Thua the benefits of the rule {costs

avolded by this rule) represent prudent
estimates that likely understate actual
benefits. The concer-cases-avoided by
individun! product cutegory are set forth
Ivthe.foliowing Table VI

TABLE YIjl—CANCER-CASES-AVOIDED BY
PRODUCT. CATEGORY ASSUMING ANALD-
GOUS EXPOSURE FOR SELECTED PROD-
UCT CATEGORIES

; -Diseount rate
Product T T
percent | percent
Asbestos/caman {AC) ¢ i
NGO et | 096 119
AIC stnglos Cd Qa2
AIC DIDR ) 317 LR}
Products nol cutrantv n US
PrOCUCHON  {asbeslos pro-
cctive clotung and winyly |
13basios floor nle) .o, ... Q o}

Ty

I

: Dtlcwu:homtorgt-

TABLE VIll—CANCER-CASES-AVOIDED BY
PrOOUCT CATEGORY ASSUMING ANALO-
GOUS EXPOSURE, FOR SELECTED PROD-
uer CATEGORIES—-ConﬁnUed

| Discount rate

O I
. DOrcent | pascat
Fotl procucts: (flooring and | l

rootng fe and pqeime |
' 'f.o}..-.............-.......'.....A.......,.,l
Gaskoty ! .

Product

383 |
............ 22 4254
oQuIDmant
market (OEM) ang brekg
blocks

T . 5 L 00 8 i e

1455 | 1908

larmarket (AM)............ ... as.arx

Cthar gsbastos trction prog-
Utls (automate transmes- .-
$ON  componants,  cluich i
facmgs,  ard  commercwy i
and mrustnal inchon peog- | :
UCTBY st e e ; 145,

122.11

™

2411

' Coas rot include Bpocialty ndustral gasxets.

Analogous exposures could ngt be
dssumed for a number of exposures.
Therefore. benefits are understated to
the extent that these exposures,are not
inchided. For example, some exposures
result when asbestos fibers are released
lo air due to weathering of A/C products
and other products used in‘exlerior uses,

Alsn, the analysis did not quantify the
increased risk due to high concentration,
episodic exposures to nshestos for many
products. Further, additions to ambient
louding caused by the activities aifected
by this rute and the resultant risk
reduction from this rule’s actions could
not be adeqiately quantified. The effect
these fuctors would have on the
culculntion of benefits is difficult to
determine because of technological
difficulties in quantifying the extent of
these relenses and the reseltant
cxposures. However, the effect could be
significant because releases via these
routes are frequent and, on aggregate.
broad-ranging,

EPA also analyzed the benefits that
accrue due to the actions taken in this
rule if the uralogous exposure analysis
describrd in Unit VA3 of this nreambie
iare notssumed. In this analysis, in all
mstanues where expasure is believed o
exist, Lul svecific exposure data are not
avaitabie, EPA assumed na exposurn,
The figures in the followine chart.
theeefore, understate the actual number
of cancer-cases-avouded due to this rule
to the extent that available monitoring
liil[“ llgi‘fi M hi avEo e e lin

438

137

' GasROS ! oo eeisiereesn

———Te— .
10 104 eases if benefils aro not
discounted and from 148 cases to 120
cases if benefits are discounted at 3
percent. The cancer-cases-avoided b
individus! product tategory using thi-

analysis are set forth {n the following
Tabla IX:

TABLE (X—CANCER-CASES-AVOIDED 3v.. 3

PRODUCT CATEGORY WITHOUT An: .0

GOUS EXPOSURE ASSUMPTIONS -
‘ Dissount g~
Procuct 3 r
percent | - percont
Asbastos/coment e i - e
shoet . . : to8!
A/C 2hingles s . 0.23
AT 0D e — 225

Products not curtontty in U.S, ]
production (asbastos pro-
tactive ciothng and wnyi/ .
23Da3tYS INOF WO ... e

Papor pmciucts {commercia)
paper.froliboard, Mtboard,
corrugated paper, and spe-
CHAILY PALT)..oevrrerasesrevensns

Foh products (floonng and |
roofidg folt and pipanune |
wrap)

0.43

2.82

Dise and drum trako pads
lor  ongingl  equpment
markal {QEM) and brake | -
DHICKS ...t srunrsrssasespeemmrararense

1455
Cisc and brake paod for af- | - *

tarmarke! {AM)..oirrean
Qther asbesios Inction prod- |
ucts {aviomatic trarams- |
300 Componunts,  ciutch |
. lacings, and commorcial

8837 10

and indusitail Inction prod-

1.45

Coatings {roo! coau
Pon-1oaf costngsh...............|

rtee|
I —
' Doks not inclyde souciaity industrial gar-ots

As stated earlier, EPA decided for -his
rulemaking to estimate potential risk
from plant emissions using an
assumption of baghouse efficiency o:
99.95 percent {or some product
citegories and 99.67 percent for othe
product categories (the maximum
rMission scenario with no baghouse
{ailure assumed), However, EDA alsc
estintated the number of cancer-case: -
avoided using the assumptions of 99. i3
t0/99.988 percent officiency {the best
edtimate scenario with oceasional
baghouse failure assumed). These
estimates, assuming the occupation::
exposure tevels based on other
anilogous exposure scenarios discr: #d
abave. are 183 cases if benefits are 1
discounted and 134 cases if benefits -
dicenitntod at A narrnmt The ;o cne

‘79 -8



* TABLE X~CANCER-CASES-AVOIDED BY
'PRODUCT CATEGORY ASSUMING ANAL-
OGOUS EXPOSURES AND ALTERNATIVE
EMISSIONS CONTROL RATES

' i Drazount Ratg
.

Product

- doercemt | 0 puowent

asbesioa/cement (A/C) |
0.48 )
022 on
210 2.90
0 0
[R1:] 025
220 272
4R) J 25,41
A - !
{aLc- (OEM) and braxe e
s L ORI 127277 1727
25 Disc ana beske pacs for | . a
e AS 38 | 11709
|
P 129 179
¢ Coasngs (roof cosungs
0 and noneood
2.03 2.80

J Does-not Inclyde speciaity mdusinal gasxets |

‘& " The different assumptions about

.4 baghouse efficiency do not have a

% significant eifect on the estim:tes of

“z»-. cancer<cascs-avoided. Under both the

25 best estimate scenario with occasional

-+ "baghouse failure assumed and the

"2 maximum emission scenario with no
baghouse failure assumed, EPA belicves

~ that the manufacture, importation,

. processing, and distribution in
commerce of these products presents an
unreasonable risk of injury to human

¢ heslth.
o The rule wiil result in a number of
other significant benefits, However,
;. manyof these benefits are either in the
~Z. future and are relatively small in current
"+~ - lerms aiter discounting or are difficult to
- quantify. For example, costs avoided
. 'include the gocietal cost of the resources
*  necessary to treat asbestos-related
s Ulnesses and the productivity lost as a
-~ result of asbestos disease that will be
avoided due 10 aclions taken under this
rule. EPA has not estimated these costs

.

generally raault in death ‘after relatively
short periods of treatment or
hospitalization, tn.addition, this total
would be further lowered when
discounted due to the fact that most
nabestos-rolated discases appear onlv
after a long lateney period.

Continued munufucture. importation,
processing, and use of the asbestos-
contnining products banned by this rule
would resuit in environmental loading of
asheston, The effect of environmental
loading is discussed in more detail in
Unit V.A.3of this preamble. The antions
luken under this rule will reduce the

‘incremental increase in ambient” _
conrcentrations of asbestos and thus
teduce the risk of asbestos exposure
faced by the general population. EPA’
has not attempted to quantify these
benefits, due to the difficulty and .
probabie imprecision of such an
anatysis. However, EPA believes that
the long-term benefils derived from this
thcremental decrease in ambient
concentrutions of asbiestos will resultin
sibstantial benefita because of the iarge
pepulations that are affected. EPA has
ila0 concluded that these benefits can

“be nttained through the source reduction
uctiong taken in this cule, rather than by
use of oihee options considererl,

Further, dugta the rule’s bans, tha
substantial future costs associated with
removal and dispasal olMabestos- -
contnining products that wotild have
otherwise been produced and uscrbaill
be avoided. Thuse included higher
removal. demolition, and dispusal costs
for asbestos products than those for
non-asbestos products, as well as higher
henith risk expenses for asbestos -

" products, Future removul, demolition,
and disposal of asbhestos construction
products will likely be higher because
special precruticns will probably be
necessary to meet OSHA, Clean Air Act

(CAA). or other requiretaents. These

cesls can be eubstantial, but they have
not been es'imated for purposes of this
rulemakinnbecause cstimates of the
timing and frequency of building
remaval or renovation would be
sperulative.

Also. the continued use.of asbestos
wiil likely exacerbate the heavy burden
an courts and workman's compensation
boards that have, in recent vears, been
inundated with claims related to harm
caused by asbestos exposure. This rule,
by reducing the occurrence of ashestos.
reluted diseases. will eventually reduce
the costs related to elaims arising out of
ilincsses and deaths caused by asbestqs
axvansure.
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believes that this rule wili fusther

stimulate technological innovation - the
deveiopment of substitutes for ash o

and that this strong trend towsrd v - -
and acceptance of substitutey will °
rontinue, -

Differnnt health benefits were
~stimated in support of the propos- - o
than those development for the fin: .
tute. The number of cancer-cases- A
avoided estimated for the proposa!
(approximately 1,000 cases and mo o, )
depending on the regulatory optior s .
higher than the estimate for the fin -|
rule {202 and 148 cases if analogous ,
exposures are assumed) for & numierof
reasons: (1) Saveral product catego-ies B
are notdncluded.iin this final rule- -~ <
estimates because they ars o lons ¢ ’
manufactured or imported in the U 3.
(~.g8.. vinyl-asbestos floor tile]. Thi-
change accounts for approximatels 47§
of the cancer-cases-avoided quant:.ied -
in the proposal rule. (2} The produ. :ion -
and exposure data supporting the
rulemaking were updated for the f, ial
rule. U.S. asbestos consumption h:. ;
decreased and substitute use had
increased since the publication of o -
proposed ruie. Therefore, the prop. sal's
estimates of cancer-cases-avoided .
higher than those for the final rule
because consumption rates and re -
exposure totals were higher at the -
of the proposal. (3) Updated expo: -
assessments were used in the hea. &
benefils model. The updated data -
{uwer for some products than tho -
for the proposal, meaning that the . e
proposal's estimates of cancer-cas s- W
avoided were higher than those {¢- the
linal rule. {4) Thetime frame used 5r . e
estimating health benefits for the < ‘J
proposal was 15 years: for thefin. rule, 5
the period s 13 years. Therefore, : Lol

final rule analysis covered 2 fewe: vea ?
of exposure, resulting in fewer est -nal:t,l\‘__

health benefits, {5) Some modific: ons oy
were made to the health effects m el '
used for the final rule [e.g., minor
modificntions. including quantific fon _

- of gastrointestinal cancer risk. an  the
use of a lower dose response con: ant
(or mesothelioma (using an avera : of

- the dase response constants from
number of studies. rather than the
constant from one large study)} th ¢

resulted in an estimate of benefit: -hat

was approximately 20 percent lov rfor ' =

the final rule than for the proposs
Several commenters stated tha “PA

undercstimated the benefits.asso  1ted

with the product bans described . the

proposed rule. These commenter ‘

maunrtord thot tha arnolermie of noew: 15
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mesotheiioma or exposures {o familips
f asbestos workery, and failed 1o
uantify factors like avoided pain and
uffering and incregsed worker
productivity. EPA ngraes that the
benefits of the ryle may be understated
possibly 10 a significant extent, in the
supporting analysis due tg techrologicul
or other limitations, These factors,
however, have been considered
nualitatively in EPA's analysis,

One commenter argued that EPA
significantly overestimated the benefits
of the eule by overslating asbesics
roiency and exposure levels. The lung
vancer und mesotheliomg potency
values used by EPA In ity gnalysis of .
benofits are well-supported and are
consistent with those usad by OSHA Ia
teducing fts PEL to 0.2 {/cc. The potency
values for lung enncer represent the
mean of the results of 11 human - )
epidemiological studies on the effects of
asbestos exposures, The potency values .

for mesothelioma represent the mesn of
tha resuits of 4 human epidemiological

".studies on the eifects of usbesios

’

expasure, ln sddition, the exposure
ratimales used in this annlysis

understate actuaf expasure for a number

of reasons, ay explained in Unit V.A3 of
this preamble. Therefore, EPA may have
nctually understated, not overstated, the

‘nefits of thia rulp. :

Some cuinmenters argued that EPA, in
‘he propasal, improperty failed to
discount benefils to be derived from the
rule. and in gupport docuiments for o
final rule. only discounted beneiits until
the time of the exposure that resulls in
the caheer rather than untif the
oceurrence of the disease. Ollier
commenters argued that EPA should not
distount benefits, stating thal :
discounting the benefii of suving human
life is inappropriate methodology for
this rulemaking, .

This final rule provides estimuted-
benefits both with and without
discounting. Arguments cqn, he mada
that ostimating benefils without
discounting Is preferable in cases like
this one where the primary benecfits
derived is the avoidance of human
cancer cuses. Howeveg, arguments also
can be articulated supporting the
discounting of benefits. EPA believes
that i{ benefits.In the form of cancer
Cuscs-avoided are to be discounted, they
are propetly discounted to the time

"when risk i3 reduced or evoided. Since

the benefit of a reguiation b control o
huzardous substanes occurs at the time

- nf the reduced exposure, EPA hng

ncluded that the appropriate period
°r which to discount {s until the time

review of upplicable literatyzp and an
examination of the inhereny biases and
features of gther approaches,

3. Smail businesses, EPA haa,
parsuant to section b c)IND) of TSCAL
4is0 inuiyzed the economic impact of
:his rule on small businesses, The rule
will not have a sigmificant effpet o
smal] businegsag because there are few
such businesses affocted by the rule and

individual company producer losses are
not expected tv be substantial since

. capitul equipment for the production of

ashestos-containing products has little

. remaining useful }ife, is inexpensive, or

cun generally be converted at low cost
to manufacture of alterngtive products.
A small fraction of the manufacturers,
importers, and processors subject to this
rule are small producers and some could
be ndversely affected by the ryle. In
.ddition, a number of smai]
sovernments may be nffected by the ban
of somao ashestos products, far example
A/C pipe. Howevaer, the economic
impact of thia rule iy screrally spread
widely throughout the economy and any
concentraled effect wiil not be fucysed
-on specific market sectors or on amaij
husinesses. .

‘4 Evaluotion of the rute's eronanic
impact. The averall costs of this ruly 4rn
signifizint. HoWever, the averal.
benefits of the nude are a'so significant,
2ithugh manyaf (hy berefits carnot be

s easily quantified,

Theanalysis performed to uscertitin
the econumic consequences of the rule .
kely overstates the costs of the actions.
lHuwenver, tho analysis points out several
importunt factors: {1} The societal
benefit, or “esscutinlity,” of asbestos
has decreased, und continuas (o do sa,
as ashestos consumption declines and
substitutes for the mineral are
developed for muny applications: (2)
most of the costs associaled with 1he
tule are short-term und spread over a
relutively lirze population: {3) the _
continued development of prige- ant
performance-comparahle substitutes for
asbestos indicutes that the rule will not
lead to either dramatic increases in
consutner prices or decreases in the -
availability of products affected by this
ruie; and [4) the producer and consumer
costs imposed by this ruie are offset by
the rule's benefits (e.g.. cancar-cases-
avoided. medica! costs. and toat
productivity avoided), althdugh many of
these benefils are either difficul: to
Guantlify or to cxpross in monetiry
terms.

EPA, therefure, finds that. under the

stundards of section @ of TSCA, the
coata Af tha rla be ben o e
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. Comments documant, - .- .

-availability of suitable availuble or

. tatrgories would be "phased down.”

!’Hnessca that would oceyp if the act: qg.
in this rule were not taken,

. Other Options, Cdnsidored

Section 8 of TSCA requires EPA t:
snlect the least burdensome means t
reduce an unreasonable risk. This.L it
describes EPA's evaluation of optior i . |
that would reduce or eliminate the
unreasonable risk to human heaith .
posed by exposure to ashestas, Furthne
fesponses to comments on this subje t |
gin be found in the Response to

The options considered include th -
one selected for the final rule, astegds
ban of the manufacturing, impertatic -
processing, and distribution Ini
commerce of a number of categdries f
asbestos products, EPA seloctad’s
stagdd-ban for thia firal rule rather : -as 2
one of the other ragulatory options
discussed in the proposal or identifiv 1 {
camments hecause these ather optio:s
would either fail to adequately reduc »
the unreasonable risk poged.br ashi 10
fixposure or impose an excessive -
burden, Conversely, the final rujes
staged-han approach protiihits, at
diffarent times, the manufacture,
importation, processing, or distributi- n ;
in commerce for uses of asbestos tha - -
pose an unreasonable risk. Timing o'
these bans is based largely on the-

anticipated non-asbestos substitutes ‘or s
the banned products. Therefore, the
staged-bun npproach takes inte acer nt L
the potential economic effects of the e
various bans, while still eliminating : e :
suurces of the risk. Other options we o -
discussed in the proposed rule or.
identified in comments, but were no!
selected for the reasons described
Lelow. . , :

Under two proposed rule aiternati 8,.
some product categories wonid be £
banned soon alter the effectjve date -f ;
the rule and the remaining product

This would be accompiished by
instituting a permit system which we. Id
create limits on the U.S, mining of
asbestos and the importation of )
ashestos and asbestos-containing
prodacts. These limits would be base i
nn previous volumes of the affected
«ctivity and weuld be managed by a
system of issuinrg permits allowing
gradually declirting levels of the _
indicated activities. The permits wo. i
be transferrablz. This system would.
over time, restrict the total amount o
asbestos available for use in the U.S.



"n'the analysis performed for this
emaking, EPA concluded that g
yrmit system approach would not ba
the least burdensoma means of redncing.
the unreasonable risk posed by asbestos
for all the products analyzed under the
rule. Most commenters who rendered an
opinion on the issue opposedthe permit
- system optiond. Commenters stated that
the implementation of these options
- could ereate significant administrative
..problems for EPA and industry,
. particularly in the area of imported
- asbestos products. EPA found that .
- Implemanting the proposal's permit . -
.miaystem options for all of the product
- calegories in.the rule would result in
*sshigh administrative costs, EPA also
- believes that a permit sysiem involving
~ all of the products affected by this ruin
=-would be difficult to enforce.
..EPA concluded that some uses of -
< - asbestos and some product-life cycle
. slages pose a substantially greater risk
than others and that the permit systems
-~ deseribed in the proposed rule wouid
. - not'necessarily control the highest risk-
* . §Xposures (e.3.. persons that produced
- or used products with high levels of
' dsbestos expogure could burchase )
“Zpormita), Therefore, EPA concluded that
.*+**ha proposed rule's permit aystem would
t adequalely control asbestos B
-Xposure for the rule’s product
s Categories, ‘
~<%¢<; Despite EPA's conclusion based on
. - currently available information that a
v permit system approach is not viable for
Joregulating all of the products analyzed
"% undor this rule, EPA recognizes that
.- there-are & number of inherent
-1 Gonceptual advantages to employing an.
. economic incentive npproach in
. Pegulaling the risks posed by chemicals.
-+ Thereiore, as s follow-up 10 EPA's
= review of Uie applicability of a permit
', system as a regulatory option in this
~:'rule, EPA wiil perform several extensive
- analyses of the advantages and
., disadvantages of using various -
. tcondmic incentive approaches,
-, Including marketabie permit system
- alternatives, as possible mechanisms for
. 'reducing human heaith and
“-environmental risks from chemicals.
" These studtes-will review in.greater
detail the viability of smploying such
- epproaches under regulatory authoritics
such as section 6 of TSCA.
" One study will focua cn cconamic
" Incentive programs that couid bo
applied under TSCA und other
" uthotities, rather than, for example,
Jncentrating on air-emission issurs, as

Y T T L R Y
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chemical products would be appropriate

candidates for the use of economic

"« incentive approaches undor TSCA:end
- other authorities. Factors considered in

identiiying these criteria will include
determining the characteristics of a
chemical's market, such as its
production and use. that would make
the chemical a viable candidate for a
permit system rather than a deposit
system/ The study will also examine
these criterla in the context of specific
candidate chemical substances, -
Arther study will-analybe

_ adininistrative problems associated with

Lo

/_zzonomic incentive approaches with the,

im of devising methodethat provide -
2quitable’and efftcient regulation of
these chemical substances. For example,
the study will examine issues related to
imports which complicite .
implementation and enforcement of
economic incentive approaches. The
study will also examine mechanisms {o.
overcome complications caused by
these factors and evaluate the type and
level of assistance to EPA from other
agencies {e.g., U.S. Customs Service)
that would be necessary to implement
and enforce an economic incentives
approach. ,

" Based on the analyses performed
duting this and other rulemakings, there
is a continuum in the risks and benefits
nssociated with product categories. .
Sume product categorins on the
conlinuum have some characteristics
(e.3.. a large number of spacialized uses

- or o lagging rate of substitute

development) that may make the
products amenabie to regulution threngh
use of a economic incentive approach
based on the criteria developed in the
studies described in the preceding
paragraphs. Upon completion of these
studies, ETA will review this rule and

* other rules. based on the identificd

criteria and on then-available
information about preducts and
markets, For example, with.respect to
this rule. (Lis review could determine
whether (1) any preduct categaries not
inc'uded within the rule's bans should
be phased ou by use of an economic

“incentives approach, {2) any products
banned in Stage 3 for which a significant
number of exemptions are likeiy might-
be more efficiently piseed out via an

- economic incentives appreach, and (3)
substitute developrient could be more
elficiently compelled by an economic
incentiva appraach for any products that
ure the subject of an active exemption.
EPA's review will determine wheiher
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economic Incentive approach. If, after

“reviaw of this or any other rule, EPA

determines that an ecanomic incentiv-
regulatory approach is warranted for
some of the categories, EPA may fn t}.~
future initiate rulemaking under sectic <
6 and 8 of TSCA to amend such rules o
implement an economic incentive
approach, o

Even within:the slage-ban approac .
EPA has considered a number of
possible options for the number of

. stages, the number of years between no

stages, and-the scheduling of product
bans at various stages, Thc final '

Tollows tha 3-stasz.van an~ chutt.: -

proposed rule. EPA has moditred the

Aifning of the ban from soon-after

promulgation and 5 and 10-years afte-
the effective date of the final rule, as
discussed in the praposed rule, ta 1, 4
and 7 years, respectively, alter the
effective date of the final rule, This w 3
done because of the passage of time
since the'proposed rule was publishe |
und because EPA's analysis of avail: ile
data and comments indicates that
marked advances have been made in
the development of and conversion t .
suitable subatitutes for asbestos in st
product areas. The timing for the sta-a

" in the fina! rule are reasunabledn ter s

of the current or’anticipated avallahi ity
of suitable substitutes, based on EPA s
analyses. EPA rejected the option in he.
proposal of a limited 2-stage ban wit . a
TSCA section 8{a) reporting tequirernent
because that optior would not

sulficiently reduce the unreasonable risk

posed by asbestos exposure. In addi* an,
the final rule doec not include a ban - n
the mining and import of bulk asbes! s
because not all asbestos-containing
products are included within the bar < -
on manufacture, importation, proces - :ng.
and distribution in commerce. Howe or;
the risks posed hy these activities a:
expected to decline as the demand [ -
asbestos decreases due to the actior: . .
taken in :his rule:” ) :
Also, in scheduling products far t+
staged-ban, EPA has analyzed the

-

- rzlative risks gosed by the different

asbeslos-containing products nd th
probable availabilily of non-asbestr
substitutes. In the rule, the vatious
usbesios products are scheduvled to
banned attimes when it is likely th:
suilable gon-asbestos substitutes w- . be
available. For example, bad on
ashestos-chntaining brakes pads #r
drumt brake linings are divided ‘nto
Stage 2 ban an the original equipme -
market and a0 Ctaan T han an tha

i

’
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tegori:g

This Unit describes EPA's
_unreasonable risk finding for each
Individual category of asbestos-
" containing products identified frr thiy
" rule. It suromarizes for each individual
- product category available information
. witding exposure, individual risk
~levels, the development of substitutes,
.z the rdsults of EPA's anatynis of the costy
Mnd beaeflts of a ban, and other
‘;%qullllallvo factors that were considered
[Q-EPA s unreasonable risk analysis for

45li¢ comments received on these-..
) +Further responses to comrnenls
pondifess fubjects’ can be found in lhe‘ o
éxpotiaa to Comments document, .
n {he product category dimasinns
pbelow; information regnrdlng.cnsts.
abaneflts, and product substitutes is
erived primartly-from the RIA (Ref. 21).
which is discussed in Unit.V.D of ihis
ambla. Information regarding -+ -
osure:lovels is derived from EPA's
hesios Exposure Asscssment (Rr-!' ‘
‘Asbestos Madeling Study (Ref. 30},
Oh-wwcupalional Asbestos ..
(posure Report (Ref. 31). which are -
R - dsCussed in Unit-V.A3 of this preamble
e Bised on availableé information, EPA

T

focessing, and dialhT:ullonin N

owing product categories. except
iscussed in Unit V.¥.1 of this™
ible; presents’an unreasonable risk
£ injtry.to human health. The o
fﬂa{ﬁionl of EPA’s findings, below, -

~product caicgory. (2) quanuf:ablc
..asbestos exposure and lifetime rsk
!lévels for the product. (3) the projetied
*availabillly of product substitutes, (4) a
%‘descdption of qualitative faciora that

a-were considered in reaching EPA's
¥ unreasonable rigk conclusion for the
product, {5) the estimated costs of the
;xp7actiens taken, and (8) an explanatian of
f :* any changes in EPA's approach to

. regulating the product since the
proposal. .

The individual risk levels quantlfed
o for the product _ategortes that are
subject to thir rule are very high. An -
individual )..etime risk level of 10 or-
greater has been quantified for many
persons who are expozed during the
primary and secondary manufaciure of
most of these products. Some other
- phases of these producta’ life cycles also

result in very high levels of individual
. fsk. An.individuai lifetime risk level of,

-caused by the eentinued manufacture

¢l category: Those discussiona reflect - :
gory. These diacussiona reflec ‘ bellcved 1o be significant, but could not a

- “often bacause.
] _*monitoﬂngmhnology.ﬂespite this

'nds that the manufacture, Importation, .

cineer during their lifetime as a rosuit of
the exposures. EPA considers the risk
irvels quantified for this rule for
ashestos exposures to posé a substantial
cengern, EPA also believes that the risk

levels quanufied for this rule represeat

itn uriderestimate of the actual risk

pused by asbestos exposure from these
protucts, A number of expasures to

‘wsbestos and the resultant risks. for,
‘example, the risks posed by incrémental

ncreases in snvironmental loading.

and importation of the ashestos
products banned by this rule, ere .

be quantified fgzrurpous of this'rule, .
imits in'exposure::.

“cautious” approach ks estimating rigk,
the exposure and risk that ¢can be.
quantified are sufficient to make an

_unreasonable risk findmg for purposes
of this rule, - - -

The costs and btznel" is c:tcd br-low
include assumptions regnrding
anticipated declines in substitute prices
{discussed in Uni! V.D of this.preamble)

= and exposures estimated by nnalogy for

recognized, but unduantifiable,

exposures (discussed in Unit V. A.ﬁ 'of

this preamble}. EPA ‘betieves that this

gpproach presenis a prudent, ¢
representative analysis of the costs and
benefits vf the uctions taken in this rule

* with some reasonable adjustments made
for ungdantifiable exposures or market
changes. However, even if these
assumptions are not used, EPA has
concluded that the continued

~ manufacture, importation, and -
processirig of the asbestos-contairing
nroducts that are identified in the rule
Fasces an unreasonable risk of injury to
human health. _

a. F'ef_t products. This grouping
consists of the flooring felt, roofing felt.
and pipeline wrap produc! categories.
All of these categories will be banned in
Stage 1."The benefits {in terms of cancer-
cases-avoided} of the actions taken in
this rule on these product categaries are
set forth in the following Table XI:

Taau-: XI—CANCER-CASES-AVOIDED FOR.
ASBESTOS FELT PRODUCTS

Discount rate-

Product - T
. Jpercent | O porcent
Floorng talt .. .. oenens o 1 g
Rooling folt.......... avrseren 1.2 1.51
Fipeling Wrep.........u 23| 288

t No current U.S, manutaciure or impon.

product instaltation, repair, removal.
and disposal. Quantifiable lifetime
for these products frem occupahonal

exposure ranges frem an average of

- x 10" * for secondary manufacture of

'
i

Mnoring and roofing felt to an averagr of
2.5 x 10" ? for the primary manufactur: of
roofing felt. EPA estimates that as mr W

43 1,852 workers may be exposed to

asbestos during the installation and -

removal of roafing felt, incurring -

individual risks comparable to those ine- -
- manufacturing, These exposute -

edlimates do not take inte account hi-4

accurately quantifying thesé &

A P

and the resultant risks would be diff:cults
and that sufficient other exposureard -~
risk: information ta.available regardi- 5
these products to make a ﬂn‘dlng of

L

unreasonable risk. -

Effective substitutes cumntly exisl VTS
, for all three of these preduct categnr:es. = -
These products are largely no longer .55
produced in the U.S.. and flooring fe : is -
no longer imported in this country. 1. the
proposal, flooring and roofing felt would:
. have been subject to the Stuge1.ban -
_and pipeline wrap would have been
" banned at Stage 3 or covered by the . "=
permit system. However, EPA tecei- cd
comments indicating ¢! at the produ:.t
categories are not easily distinguisk.1b

from one another and that suitable

substitutes are currently available for ...
pipeline wrap. EPA therefore concl::ded
that a Stage 1 is nppropnate for all !.rea
* " product categories. . - " PEF

The total cost of the actions !ake 0
- these product categories ara set for hin

the foliowing Table XII:

TABLE XII—COST OF THE RULE FOR

ASBESTOS FELT PRODUCTS
= Total ec<tin ]
Product facoum @3’
_ parc
Floonng feit '0
FAGORNG 10H .....vvovves.cerssrsnsmmsmsrssensnsens) 7.3
Pipaiine wrap e | 1.07
1 No U.S. manufacture or import.
EPA has concluded that a Stage * ban -~
is appropriate for these product
categories for the following reasor = (1}

Relatively high quantifiable expo: e

 and Individual risk levels exist for

products: {2) these products pose
potential for ambient release duri: ;
-rnple.

number of life cycle stages, for ex

‘hese
high
3a

peak exposure to which homeowners or ..

others may be unknowingly subjecte | .
during removal or repairof thesoues
. products/EPA"detarmined that#ighl:

! 2;" -

/-
kS

e ed R

T TR s )
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potentially subject 1o uncontrolled
~nosures during remova! and repair
k: (4] the cost of taking these actions
gasonable because suitabls
Jstitutes exist for li of these
products: and (8) while the guantified
benefits of banning these products are
relatively smell, compared to other
product categories banned by this rule.
these products are likely both to lend to
a number of serious exposures that
 could not be readily quantified for this
tule and tocontrtbute significantly to
environmental loading. ‘
b. A/C sheet. This grouping consists -
of the flat end corrugated A/C sheet -
' product categories; These categories wilt
b hanned {n‘Stage 1. These prodacts- .
«tvrd teposed for o Stage 1 ban.The i
-benafl:¥ (in térms of cancer-cases- . - -

ayvcided) of the actions taken in-this ruie

on these product categortes are set forth
_in the following Table Xill:

TABLE XIII—CANCER-CASES-AVOIDED FOR

_ A/C SHEET
Ciscount rate
Product
A porcent ' | O percent
A/C Nat shoet .............. 0.85 105
}I_J_Ccoc;wntodshm..l 0.12 0.14
: T

rimary'r’olrten of expoaure to-
sestos from these products occur
: ~during manufacture, installation, and -
‘repair. Approximately 53 workers are,
- exposed to agbestos during ptimary |
- manufat.ture of A/C flat sheet. EPA
-~ estimates that as many as 735 workers
Jmay be exposed 1o asbestos during the
" ,Inetallation, repair, and disposal of A/C
- -flat sheet, and that as many as 103
-Workers may be exposed-during -
instailation and repair of A/C
K cor:u}nt'ed sheet. Quiantifiable risk
i posed for these products from °
~‘occupational exposure is éstimated to
-range from an average of 8.2X 107 for
the primary manufacture of A/C flat
“sheet to 8.7 X 10™* for repair and disposal
of flat and-A /C corrugated sheet.
Quantifiable rigk from non-occupational,
lifetime exposures to asbestos released
‘during the manufacture of A/C sheet is
estimated at 1x10”* for approximately
' 4,500 people and at greater than 1 »10~*
for over 200,000 people.

" EPA belicves that the exposures
quantifled for these product catngories
are understated. Ambient release of

. .asbestos oocurs due to weathering of
these products during outdoor uses.
" Thiting, drilling, and sanding take place
‘ing secondary processing.

T 1 Y T -

<. quantifying these exposures and the ..

others may b unknowingly exposed to
significant leveds of asbestos when they
sand these produchg in preparation for
repainting or temoving them. Worker
exposute estimates for
compliance with CSHA fstrictions, but
EPA believes. based an some public
comunents, that there may be some
cutiing of A/C products with power
saws in violation of OSHA restriclions.
Asbestos releases to the ambient air due
to weatheriag of these niaterials during:

- - outdoor uses were not calculated and

high peak exposures occurring during

' ‘cutting or scraping of these products
were aot.quantified for purposes of the
‘rule. EPA determined that accurately

* that sufficient other exposure and risk
Information is avaiiable regarding thes
products to make a finding of
unreasonable risk, . ‘ ‘
- Effective substitutes exist for all uses
of these products. The total costs of the
actions taken in this rule for these
product categories are set forth in.the
following Table XIv: .

e

TaBLE XIV—COST OF THE RULE FOR A/C |
- SHEET L
Total elosl ng ’
. miion,
- Product : discounted at1 -
' - percent
AICat sheet._......... , ............. i o ! 237,
"A/C corrugated gheet ...........5.... o

EPA hus concluded Lhat-E‘Smgg 1 ban
" is‘appropriate for these product e

categoties for the following reasons: (1) -fiber release. Asbestos releases to the

Relatively high quantifiable exposure
and individual risk levels exist for these
" products; (2) these products pose a high
potential for ambient release during a
number of life cycie stages: (3) .
homeowners and workers are
potentially subject to uncontrolled, high
penk exposures during installation,
repair, and removal: {4} the cost of

issrule agsume —

“ -posed by these products trom.;ﬁg.%'ﬂ?'

.« ‘range from'wlinver bouiid of 3.7:5¢40" + 4
* b e ..for installation: iy &r’ Average's
‘resultant risks would be diffleult and g q X 107 fr prifmaty miufaciinag. <8

- cutting, sanding, scraping, and - -

~ inadvertent high paak 'ljgposmi for

(In terms of cancer-cases-avoided) of 1 ¢ :
actions taken in this rule on this prody
category is us follows: 0.2 cases if
benefits are not discounted and 0.23
cases if benefits are discounted at 3
percent.”

Cuzrently, A/C shingles are rarel
used in new building construction and
are used primarily for'replacement,
'maintenance. and historical restoratio-:.
Primary routes of exposure to asbestos
from products in this category.occur.
during manufactute, installation; repai-
removal, and disposal. Quanttfiable

-

. occupational exposure is est

Qoantifiable risk frem r~rnceupation:
lifetime exposure to asbs ¢:ux emissior.
released during manufachu gl o

~estimated at 21 X 107*for . L3
approximately 1,500 peopie and at:::
greater than 1.0 X 10~*fof. .~
approximately 6600 people. EPA -~
believes that 4 number of factors
contributed to exposura__ﬁeipg.' .

" underestimated for this gategory,
Ambient releases result from weathier:

of these products and high peak ..~
exposures potentially occur during -

hammering of these products.. ARIE_ e

concerned aboit anknowing, . <
homeowners or others during '-3%:"
replacement or repair of existing %
shingles and siding. Such exposures c.:
result from sanding. thipping.-cutting, or
other activities that result In substant al”

ambient air due to weathering of thes:
materials-during outdoors uses were ro
calculated aird-high peak éxposures-
oceurring during teplacement or'repair
of these products werénot quantified ‘or
purposes of the rule. EPA dMermined
that accurately quantifying the ‘
exposures and the resultant risks"wo: '
be difficult and that sufficient other ™

taking these actions is reasonable )
hecause suitable substitutes exist for all
of these products: and (5) while the
quantified benefits of banning these
products are relatjvely small. compared
* to other product categorics banned by
this rule, theése products are likely to
lead to a number of serious cxposures
that could not be readily quantified for
thits ruie and to contribute sigrificantly
toenvironmental loading., ]
¢. A/C shingles. This'product category
covers roof shingles and siding
composed of a mixture of cement and

exposure and risk information is
available regarding these products to
make a finding of unreasonable risk.

" The traditional appeal of A/C -
products is their durability and their
ability to be fabricated. A-number of .
non-ashestos products are available : at
are effective substitutes from the :
perspective of performance, Suitable
substitutes, including wood, aluminu: -,
and vinyl sidings and asphelt, cedar

. wood. and tile shingles, exist for man -
applications of the products in this
category. However, suitable substitu! s
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product for Stage 3 rather than Slage 1, Thenfom the cost of banning thess TABLE XV--CANCER-CASES-AVOIDED FC i~ - ik
Tginally proposed. to allow for the - .

_lopment of cost-cflective
ititates while still addressing nsku in
a umely manner.

"The total coat of the actions taken i in
this rule for this product category is
$23.57 million. EPA brlieves that this
cost estimate may be overstated. This Is
because the cost analysis for this
product category assumed that wood

++¥itutes would capture 32 percent of
+/C shingle market if the asbestos
. *¢18 were baoned. This assumption

was made largely because wood is more
_Physically attractive than other
sshbstitaten. although it Is much-more
5 ive ind does not perform
o &nﬂib’"ﬂ"‘ | PR o
“7REPA Wb concluded that a S!age 3 ban
is appropriate for this product category
.- for.the followIng reasuns: (1) Relatively
“high quantifiabla exposute and
_ Mdividual risk levels exist for these
_zproductr(!} these products pose a high
'“'potenual for ambiont release during a
‘ni:mbar of tife cycle siages: {3}
' hnmeowners and workers sre.
-5 potenlially subject to uncontrotled
, Foxpoauren (4] suitable substitutes exist:
1 for many of these products and are ;
likely to exiat for others by’ the time of
1 bant (5) the cost of taking these
Jons s reasonable, especially in light
. the assumption made regarding the
: boﬂionof the ma.ket substituted for by
wood shingles in the estimate of the
.costs, the time pravided for substititue
"<z dé&Velopment, and the level of ambient
&” exposure posed by products in thia .
Btegoiyand (6] while the quanuﬁed
:‘ D8 anefits of banning these producta are:
it slalively small, compared to ather
~Zproduct categorizg banned by thia rule,
~gthése products are likely to iead to a
vZunumber of serious exposures that could
:@ _otbﬂ'endlly quantified for this rule
% and to contribute significantly to
u:»-anvironmental loading.
“¥- & Other product categcries that are
F currenuy ouvt of proeduction. This
" 'grouping consists of the vinyl/asbestos
- floor tile and asbestos clothing
s categories. These categories will be
. banned in Stage 1. These products were
. proposed for a Stage 1 ban._. ..
~Theseproducts are no longer
.produced in the U.S. and are currently
.7, Imported in. at most. only small
) quanliheu. In instances in which these-
“products are still imported, EPA is
... concerned about the potential for
uncofitrgiled consumer exposure, for
xample; the sanding, cutting, and
removal of vinyl/ sabestos floor tile. The
fact that these-produ *t« are no longer in

roammnarcs i thoa FIC . ientue that

- for light- and medium.-weight (LMV)
;" motor vehicles with brrke systems

products is minimal.
- EPA has concluded that a State 1 bun
is appropriate for this product category
for the following reasons: (1) Relatively
high quantifiable individual tisk lcvels
wouid exist fot these products were
significant U.S. manufacture or
importation to begin again: (2) these
products pose a high pateatial for
ambient release during a number of life
cycle stutes: (3} homeowners and
workers wouid be potentially subject to
uncontrolied exposures were significiant
U.S. manufactuze or importation to begin
again; (4) the cost of banaing these

producls is negiigible because there is
no current signficant manufacture or

suitable subgtitutes ‘axist for them: and

"(5) these products are included within
" the ban to ensure that their U.S.

manufacture, importalion, processing, ot
import does not resume, -

e. Vehicular brakes. This grouping -
includes drum brake linings. disc bruke
pads and brake blocks used in new and
existing motor vehicles. The - -
munulucture or import of 1994 or later
modal year motor vehicles containing
asbestos drum brake linings or asbestos -
disc pads (hereaflor referred to-as the

original equipment market, or OEM) will

be banned in Stage 2. Asbestos brake .
{riction material manufactured,
imported, or processed as replacement
drum brake linings or disc brake pads

designed lo use non-asbestos [riction.
material will also be banned in S‘tage FA

, Themanufacture, import, or processing

of asbestos brake blocks for heavy-
weight (HV) motor vebicles will be -
barned in Stage 3. In addition. all
[riction material containing asbestos
menufactured, imported, or pracessed as
replacement parts for vehicles desizned
1o use asbestos friction material
{hereafter relerred to as-the oftermarket,
or AM] will be banned in Stage 3.

The benefits (in ter=s of cancer-
cases-avoitded) of the actions tuken in
this rule on these product cialegories are
set forth in the [ollowing Table XV:

TABLE XV—CANCER-CASES-AVOIDED FOH;
ASUBESTOS VEHICULAR BRAKES

t
Product L
t 3 percent | 0 porcent

Cosoourt Aate

Drum braka g (OEMY..._[ 633 | 2838
Drum braxe hongs (AMY._.... ! 7679 | 106.26
Orsc  brake pads. LMV X 1

[Lo]3." SN 0.7% 099
Disc brake pads, LMY fAM)._| 11.58 15.85

“bannirg all such matetial in Stage 2 or

! - under the proposal's 4 banoptior.
import of these products and because . . St i propa taged-bazs op

" the manufacture, instailation, use; anc

. TWA exposure level quantified for t! 2

- manufacture, bécause secondary -

" manufacture ranges [rom an averag: of

ASBESTOS VERICULAR BRAKES~-Co: -
tinved g

[ Dwcount Rt )
Product T -

'3 porcent 1 0 parey- ¢
Brane Lioeks (OEM & AMY. .|

ml 0 1

In the proposai, EN\ disrnssed two
appreaches for regulating asbestog
yehicular friction material, either

via the operation of a permit systern. -
EPA staled that it would considera

class exemption for replacememt parts

- Asbestos brake friction productsere .
some of the most widely-used asbes::.
products and are a source of broadly )
ranging exposures to asbestos. EPA has -
quantified exposnres to asbestos from-

repair of brake friction products. Duri~g
the life cycle of these products. both
occupational and non-occupationat
exposures to asheatos post a lifetime
risk of cancer mortality. The populeti 1 - -
at rick from these products fs larger ti-1n
that at risk from any other asbestos
product category for which exposure
been quantified for this rule. " ..

- Occupational expogure to asbestos
from the primary and sacondary - N
manufacture of {fiction producis labih- ,
and affects many people. The 8-hour

primary manufacture of all friction
products is 0.145 f/cc (Ref. 28). The .
lfetime rigk from this exposura-is:.
estimated to ba 5.0 % 107%, wﬂh 2779
warkers exposed. The axposure leve’
from secondury manufaciure is. .. .
considerably less than from primary

manufacture of friction products doer
not iswolve cutting, grinding, and fitt ng
of brake materisl However. the TW .\
exposurr level {or secondary
manufacture is still high, renging
upward from 0.446 {/cc {Ref 29} Th
Fifetime risk from secondary

1.6 X 10°? for drum brake linings tc in
‘average of 1.9 X 1073 for disc brak:
pails, with 3.033 workers exposed.
Quantifiable risk from non-occupat nal
lifetime exposure to asbestos relea: d
during the manufacturing of drum
brakrs alone is retimated at 1.0 x4
fer 92,008 pevple ang greater than @ <
10~* for 2 million peopie.

Occupational expoure from the
installation and repair of ashestos - cake

pads/linings/blocks may result in
Pt o mvrmntire Tha O o T A

*
iy
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nnd drum henke syslems is estimated to
180 0.05 {fec (Ref, 20), The lifelime
from this exposure is 1,68 «w $0°1
O an estimated 329,000 brike
cepair facilitios where an FTE .
poptiation of.1,391,000 mechanics may
be.exposed to Hsbestos during )
instaslation and repair of asbestos broke
friction praducts, Exposure and, thus,
risk have not been quantified for the

disposal of asivestog brake friction . -
matetial,

EPA estimateqd thatapproximately 13
million do-it-yourself brake installytion
and repair jobs are done annugily by .
Consumers (Ref. 31), Expasure from _
consumer brake repair varies depending -
upon the technique used to tepair the .
brakes, whether the repairds done'ing - -
gnrage or outrloors, and other fuctors.
Release of asbeatos fibers into the
umbtent environment resulting from the
braking action of asbestos vehicular
brakes cantributes to the signficant risk"
of cancer mortality for members of the
general population, EPA hus quantified
the non-occupational exposures from the
use of three friction materials: drum |
brake linings, disc brake paas (LMV),
and brake blocks. EPA estimates that
the lifetime risk is one in one million for
101 million Americans. on average.

"PA received a large number of

imenis concerning expogure .
-sociated with the uso of asbestos-

- containing brakes. Severai commenters
stated that there is very little risk of
axposure to asbestos fibers released.
frombrakes, because the asbestos is
transformed to forsterite by the high
heat generated from the use of brakes.
EPA recognizes that only a smalil
percentage ofthe asbestos in-brakes is
eventually emitted into the air. Tha
remainder is either trapped in the brake
assembly or is transformed into

_minerais such as forsterite by the heat of

sbestos is definitely reteased from
rakes:during brake use, The | ‘
udics of brake emissions, which EPA.
relied upon in developing its exposure
estimates, ail used alectron microscopy
to obtain positive mineralogical -
identification of the emissions'~ .
Components. The studies found that
between 0,017 and 0.216 percent of the
material released was asbestos.
Although these percentages are quite
small, the total amount of nsbesics
released from brake use {upproximately
7 tons per yenr} is laree hecause the
- total volume of brake emissiuns is tarme,

There are devices which can control

release of asbestos during the

srmal replacement of brakes. These
devices, the enclosed cvlinder/HEPA
VACUHT RUetnm amed thn e e g

solvent spray svstem. are recommendad,
hut not required, by OSI{A us means for
reducing expostres below OSHA's PEL
ind action leypj (Ref. 18). The OSHA
siundurd prohibits the use of gir hoses
turing brake repair, Under ideal
tonditions these conlroly may
sinificuntly reduce exposurn. However,
rontrols must be pacd consiatently tabe
effective and additional BXDOSUres can
be created during the disposal of
ashestos-contaminated solvent or during
replacement of HEPA vacuum filters, If

« the devices are ygad properly und
‘EXpogsures are reduced to the PEL or

lower. EPA belteves that the resicug| - ‘
expoyure can still result in an . - e

-unreasntable risk, The efficacy pf* L ;
controlled use us an approach to risk> ..
reduction is discussed in more detafl in -

Units V.A. 3 and V.E. of thls preamble, °
Several commenters stated that EPA

should not ban ashestos friction

products, arguing that engineering .

. controls tan provide sufficient
" protection from the risks of asbastos

exposure. EPA believes that while these

" controls, if used consistently, can reduce

exposure to the OSHA PEL. EPA's
enalysis indicates that exposure at ’

-levels even below OSHA's 0.1 flece
action level still pose significant risk, in -

computing workplate exposures, EPA
assumed compliance with the OSHA
standard when actual monitoring data
was either unavailable or above the
OSHA-PEL. For example, the EPA .
exposure data for brake repair facilitics

- estimate asbestos exposure at 0.05 ffec ..

(Ref, 20). Even at this level, which is one

half the OSHA action level 0f 0.1 flece, —

EPA. using the rigk table in the 1988
OSHA rule, calculates a lifctime risk of
1.6x107% Given the substantial lifetime,
risk and EPA's concern regarding the
consistent and proper use of these
cofitrols by mechanics (Ref. 50}, EPA "
does not believe that use of controls
during brake repair will sufficiently
reduce risk. ‘ "
Additionally, n cuntrolled use

“approach as an aitrmative-to a ban of

asbestos in friction material would not
reduce general population exposures to
ushestos originating from brake use. In
addition. these controls would not
typically be availabln to the estimated
13 million consumers who annually
perform do-it-yourself bruke jobs {Ref,
St ' ‘

EPA has assessed the current
availabilitv of non-ashestos friction
material for disc and drum brake svstem
in various vehicle weight clusses, This

“assessment can be found in Volume 11

of the Regulatory frapact Anulysis (Ref,
21} To summarize briefiy, use of non-

. development of substitutes for.drum.

*.manufactured motor vakiicles
by somé commenters  substatisitar

.brake blocks in new model vehicles-:

- research is ongoing and some 5.
-substitutes are currently available for - .

' conversion to asbestos-free braks

" metallic materials for-disc brakes and

manufactured vehicles js fncreasing = -
rapidly, There s nearly complete.
substitution for asbestos in disc pads
used in recently-manufactured motor
vehicles, Almost 100 percent of dlse i
puds for newly manufactured heavy- !
weight vehicles are asbestas-frae, For
iight- und medium-weight vehicles, 85
rercent of the dise pads used in new
vehicles are asbestos-frae, Several
producers estimate that by 1000, 90 1o
100 percent of the disg pads for new
vehicles will be asbestog.fres, - o
Evidence aiso indicates that .
significant progress i being made {a the

t .
-

brake linings used in recently 3¢

asbestos in drum brake linings and -

appears to be more difftcult than for disc-3
brakes in new modet:vehicles::Howevon, 38
ancording to some commenters,miich

drum brakes in newly-manufactured
vehicles, Several commenters stated
that asbestos substitutes are more:.: :
readily available than EPA'has iy,
estimated and that full conversion to
asbastos-free brakes In newly.«..>:
manufactured vehicles would be -.- ..
feasible in the near future, Soms- W
commenters pointed to the rapid -

Iriction material in the European marh .t
as proof of the technical feasibility of
bunning similar products in the U.S. F.:r
exampie, Sweden, the Federal Repub!:c
of Germany, Switzerland, Auatria,
Denmark, and Norway have either ..
banned or are phasing out the use of
asbestos frictian material, -

- 'Primary substitutes include seri- -

non-asbestos organic materials
(including fiberglass. para-aramid,
minerel fibers; steel wool and fibers,
and resins} for drums. Opinions from
commenters vary greatly concerning 1 e
availability of effective and economic |
substitutes for brake friction product:.
While some commenters stated that
there dre substitutes currently availa! e .-
for most, if not all, brake friction. .
products, other commienters felt that
substitutes would be availuble withir 3
1010 years of the time of the proposa’
fur most, if not all, brake friction
products. Seversl commenters were
more pessimistic ihout the future
availability of substitutes, Other
commenters indicated that adequate
ushestos-free brake blocks may be
difficuit 10 doveinm far rare mnedal
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weight of the vehicle puts greater
- ™ands on tha besking system.
<4 many opinions were oficred in
+an. 7 204 elsewhere about the
vrOgress being made toward the use of
asbestos-free beake friction material,
EPA did not receive analyticai or
quantitative data from commenters
_ documenting technical difficullias
encountered regarding substitution for
-asbestos in brake {riction material. EPA
. ~acknowledges the inherent research and
+ development variability associated with
+lechnological innovation. Ax a resuit,
..EPA decided to delay the ban on
-asbestos dlsc brake pads and drum:
i@brake Iinings in new light- and medium.

SO

s We€ight vehicles and in replacement disc
=

Ly

ads and.drum brake linings fcr lighte
“~und medium-weight vehicles with brake
.. syslems designed o use non-asbestos
© Auntil Stage 2. Menufacture, import, and'.
+'marketing of brake blocks for use in
w4 either new heavy-weight vehicies or as
“ureplacements wiil not be banned vntil
., Slage 3. These dutes are within the
. % range of time frames suggested by
~ytomments and the American Society of |
~.-Mechanical Engineers (ASME) expert

S
oty

Zpanel'srecommendations fur new -
~#avehicles (Ref. 40). Specifically, ASME
~vZ'stated that “* * * at the present rate of
‘achncal progress, most new passenger
vt be equipped with totally new -
3. Leuestos frictional systems by 1991,
22nd most light trucks and heavy trucks -
vith S-cam brakes, by 1992. However,a.
ptTew low-volume new vehicle .. - .
[Applications may not have scceptable
ion-asbestos friction materials at that
tite: Heavy truck wedge brake blocks,
Medivm drum brake linings and many
8yofl-road vehicle brake linings may not
I'be developed by 1992 Comments -
Az submitted lo EPA in 1686 in response to
W Its proposal described vatious leadtime
i Ifames that would be necessaryto -
i permit the transition'to non-asbestos
#75 OEM [riction materials. These schedulcs
7% ivaried between 2 and 10 years. The '
most common time {rame pointed to was
- 7% 4 to 8 years for most friction products.
i) with special considerations given to
“ati; breke blocks and-disé pads for heavy
i ;vehicles. Several commenters requested
v time frarnes in excess of 10 years be
3% considered for these heavy vehicles. .
7= Keeping in mind that these comments
.+ were made in 1986, EPA believes that it
“ ! is reasonable.to assume that OEM brake
frictlon material for light- and medium-.
weight vehicles und heavy-weight
vehicles can b2 asbestos-feee by the
dates prescribed in the rule,
T mimenters generslly agreed that it is
- .. to develop replacement asbestoss
.- [ree friction materials for use-in.vehicles

 thhat aes tmbanmiiameallor idaslmtvemed b tene

such materials than it is to develop
asbestos-free iriction materiais for use

29 aftermarket replacement products in
vehicies currently in use that have brake’
syslems designed 1o use sabestos. A
number of commentrrs addressed the
current avatlability and efficacy of
dsbestos {ree altermarket replacements
for vehicles designad to use ashesios -
friction materials. Some of these
conmenters maintained that substitutes
ate currently available for all friction
material aftermarket spplications. Some -
of the major prodncers of brake. friction

- . products, including aftermarke! friction

materiala, no longer produce asbestos
brake friction material. One con:menter
stated that asbestos replacements for -
heavy-weight vehicles are no-longer -

“available from reliable U.S. producers.

On.the other hand, some commenters
siated that it would be infeasible,
primarily for economic reasons. to
drvelop effective asbesios:free
substitutes for the aftermarkat, while
othery indicsted, in 1988 commients. thot
it would take 10 years to develop
adequate aftermarket substitutes. These
comments about the technical '

. infeastbility of teplacing asbestus

friction material with asbestos-free
friction material were not based on

performance data, but rather theoretical

discussions and anecdotal information.
Due to the lack of analytical
information. EPA cannot estimate
quaniitatively the rate at which
asbestos-free substitution is ,cewrring
for the aftermarket prod-ints, EPA hds

- delayed until Stage 3 the San on

aftermarket friction matnrials _
manafactured, imported, or marketed for
usc in brak: systems designed to use
asbestos. EPA believes this delay will
permit time to address technological
difficulties in developing allermarket
substituics for vehicles designed to use
asheslos, By {hn effective date of the -
Stugn 3 ban, many of the vehicles on the
rond will be asbestos-free because of .
‘the Stage ” ban and the prior
manu! i¢'ure of asbestos-free-vehicles.
EPA b :l:ieves that it isdimiportant to force
technr togy to develop asbestos-{ree .
replac «ments as rapidly as possible
partic utarity in light of the fact that
many ~ommenters-have pointed to the
current availabilily of asbestos-free
replacement linings/blocks sind have
noted rapid progress in the development
of alternatives to asbestos friction
matetials. EPA plans to monilor the
progress of substitute availability for
aftermarket products, thus encouraging
substitute producers and aitermarket
manufacturers to report progress ot

bmmleve o] mmiomoml 20 el e 3 e h e s

- material replacement parts for older » :J

_requested. :

- vehicles safety considerations .~;+
-asaociated with use of non-asbestos

. systens. EPA and NHTSA have me* and:z

- standards governing the-performan:g of ..

necessitate modiflcation of certain
provistons of the ban.

Comments described technologicel
replacement difficulties or sconomic -
disincentives associated with
developing asbestos-free friction

antique cars or for specialty cars suct.
as race cars, EPA will consider a clas:
exemption for such vehicles if ona is

Some commenters stated that a bar
on.gsbestos use in the aRtermarket for
brake systems deaighed for ashestos -
friction products will compromise the
performance of braking systems . .
designed for asbestos brakes. Some-
cammenters went so far as to'préBct ;
that there msy be more deaths-inihicle’
accidents due to poor performance & e
caused by.premature substitution thea .= - -
from the health risk posad by continund "
use of asbestos in friction products.
Several commenters stated that EPA ha
ignored the impact.of an ashestos=«
friction producTDan on highway safety :
and that'risks associated with.... .
substitution should have been .~ =
considered 45 pant of the rule’s analvsis
-of costs ar.ct benefits. One commantvc .
urged EPA to confer with the Natfonal--
Highway Traffic Safety Administeat:a
{NHTS$A) regarding possibis. motor:

friction matesials in vehicular brake -

discuased potential effects on-vehicie =y it
safety if asbestos friction matsiials were S
banned (Refs. 61. 62, and 63}, NHTS A
haa no. objection to the staged ban and-
technical review approach adopted f
this rule (Ref. 28). . . s
Evaluation of the safety concern =y
regarding asbestos substitution voiced -~
by these commenters is compiicate.i by
the fact that there are no federaj.sa ety -

aftermarket brake friction prodiets = -~
While the NHTSA promulgated sa‘ety -
performance standaids in 1968 for

brakes in new vehicles, no similar
standards exist for replacement pu .ts.
NHTSA received two petitions

requesting that NEHTSA promulgat::
sufety standards for the aftermark: +.
These petitions notcd Lhe present 1.se of
infetior grade asbestos and non-

asbestos friction materials and th' ;
inadvertent mismatching of afterr :rket
friction material to individual bra- «
systemns: the petitioners argued th - i
there is a compelling need to esta .ish
performance standards for the
aftermarket. NHTSA granted a pe
requesting that NHTSA propuses .
standard requiring that all heavy .juck
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