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ZYECUTIVE SIMMARY

This study was undsrtaken to 1dentify Lhe impact of aroposed standaracs
for asbestos. Data were obtasined from & varisty of sources, croes-
checkad, and interprated in terums of potentisl bepefits to wvorkers and
costs to industry. Attention vas also given to the wxpected affect of
proposad alternative stadards on shipbuilding, the principal Federal
impact sres,and oo the regions of the couatry wost likely to be affected.
Major findings sre included hare along with conclusions. Separate

sppendices contain dats and descripticas of the aethods employed.

CONCLUSIONS

(1) Reduction of the axposure of workars to asbestos dust from present
levels to S~fibers/cc will l#gniticlntly reduce asbestos-related
diseases and achicve more tham 99% of the benefits sttainsble from
the coantrol of dust lavels.

(2) Capital and operating costs for seeting a 5-fiber/cc standard
represent important added costs to an induatry that has a low
rate of raturn on iavestzeot. Although the ability to absorb or
pass on these costs {s marginal, It seaus 1ikaly that snly the
cextile industry will find it difficult to continue operations.
On-board ship repair will be severaly curtailed if the S-fiber
level is enforced in this working enviroument.

13) A 2-fiber standard, if yniformly enforced, would raquire capital
investmeant on the pact of iadustry chat {s at lesst cwice that
raquirad to meat the S-fiber standard. Capitsl requirements are
v'ory probably more than the industry can meet within a two-vesT

»er iod. tncresased operacing costs reflacted in higher unit prices

1 : 108
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will intensify foreign crapeiition. The textils industry will te
fgtccd to shut down:; vorksrs in manufacturing along with those in
application activities will be affected adversaly by increased
zosts snd some cpsrational shut-downs. Shipbuilding coats will
increase but the major ismpact #ill fal® ~n repair operstions. It
will oot bs poseidle to achisve & I-fiber level in on-board repair
io private yerds st any coest within the next two years. Strice
enforcement heavre will cartainly lead to iotansified forsign coe-
petition and possibly to the reduction of an imporrant capabilicy.
davy yards face aqually dilficult problems and costiy solutions

in sttempting co meetc chis level.

The major {zpact of the standard will occur {n the following states:
New Jatsev, Pennaylvania, North Carolins, South Carolinas, Californis,
11linois, Ohio, Corpmecticut, and Massachusetts.

{4) In view of the strong expectation that & 2-fiber level will have an
sconomic impact at least twice thst of & 5-fiber satandard appears
to be cost-effective at this tims.

(5) Adopting a S-fiber standard oow will restlt in major benefits and
produce the experience that mxv reveal . ‘f revieved within W months.
that a 2-f{dar standard can be schieved with an impact considersdbly
less *han i3 now believed and mors preciselv known than is vpossible
at pregeat. Jn tha other hand, seriocus economic conseguences can Je
expacted througr~:+ all segwenty of this 1adustry uniess the cost
of compliance with recoumended asbestos dust axposure ievels can
ba'spread over a longer time period, particularly the textiisa and

ship repair/convarsion cperations.
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I. INTRODUCTION: STTMY eropR
AND APPROACH
Azthyr D. Little, Inc. (ADL) vas retainad by the U. 5. Departmant
of Labor to assess the i{mpact of the propoesed Occupational Safety
and Besalth Administzation (0SBA) standard for ssbestos. The impsct
vag o be evaluated io terms of dbemefits and costas to both Fedaral
and oon-Federal activities. UWe vers also to develop, spply, and

evaluate techniques for use in subsequect impact determinations.

To provide an intensive study that would msest the OSBA deadline,

an intesrdisciplinary tess of professionals vas formed, with sccess
to other specialists. Thea tases included a representative of OSHA,
who was directly iavolved throughout the vork; the participating ADL
staff included individuals exparienced in techniquas such as the
DELPBI process and its extensions, techoical personnel who have
worked with the materials studfiad, and {ndusrrv armarts familisr

with the production mathods for msmufacturing them.

Working cloesly with industry (manufacturevrs, applicatsrs, »nd
private shipyards) and the various unions directly iavoived, the
tesm identifiad panels of personnal with appropriata expartise and
sought their responses to s saries of quastions regarding comtrol

of tha asbestos hasard and the coets and benafits of alternative
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standards. These pensls representsd the fallowing groups:

(1) Tha medical and haslth professious, ipy deatarmining
bmnefits.

() The asbestos 1odustIy. 1Of COLEIMLuLLE coste.

(3} Private shipbuilding and ship Tepalr, for deteraining 08ls.

(4) U. §. Navy shipyards, for detersing coets.

shipbuilding vas chceen becAuURd of tha besvy use of ssbestos 1D shipe
and the cootinuing pead Co replace this asterisl in sbip maintenance

and repair, md also because it 1is the chiaf Pedersl impact aTes.

The reapovaes of the panelists were supplasented and checked by &
ceview of relavant published {inforsstica, visits to & smsll croee-~
section of the {odustry. and examinstion of inforsaticn 1in ADL's

own files. Using ali of thess sources, the tess devaloped estimates
of the probsble impact of the alternative standsrds. This rapoct
pressats the study findings and resulting recompendations . A
separately bound set of Appendices describes the ssthods employed
in the stwdy, ipcluding the {pstruction to panali gesbere, And prO~

vides data in moré detail tban space peruits hete.

The responses of 8 fev psnslists vere etill outstsnding st the time
of this writisog. 1¢ is not expacted that these responses will

sater:ally aiter ~he conclusions vescnsd.
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N

(8)
9)
(10)

The snticipated dizect costs, both initis]l investment

md snnull vpelating.

The methcd of disposal of vaste matsrials coutainicg
ssheatos.

Requizementa for record-keeping—medical and ipdustrial.
Potential unsmployment as a result of shut-down dacisicus.
Potential impaces of the standard on forsign trade and
‘ha international balance of payments

“ta 2ffsct »f rne standard oo Federal AgenCY DUAgers.

These factora ware used as & gulde 1o preparing questions for the

papels and obtaining and analysis of other data. As work
prograssad, other factors affecting lmpact vere {dentified

and incorporated into the study.

5 ' 115

Arthur O Little inc




111. CONSTRAINTS N v9F IMPLEMENTALIUN UF STANDARD S

~4ere ara lmportant ilmications to the effective izplementarion ot
asbestos exposurs standards. We baliave thet it is asssential to take
these limiting factors into account in the formulation of a final set .f

standarda.

A. ACGUTECY of Messurement

The maasurement of fiber levels yields highly variable results under
the best of circumetances. The nany soutces of error are neither
adequately understood vor likely to be taken isto accoust in the
{nterpretation of fiber counts. We found few {ndividuals responsible
for making dust level assessaants vho vers prepared to provide a
statistical basis for confidence in their seasuresents; fewer still
had any copfidencs at all io msasuTemsnts of samples having 2 fibars
or less per cubic csntimeter. The inevitable ruu}: is lack of
confidence in SXpOSUTR BRASUTEN. This will concinue uaiil the prin-
cipal sources of variabilicy are understocd, statistically described,
sod translated into asssssment strategies. These st.ategies must be
axpresssd in negsurenent procedures and interpretative guiasace. 1€
widmly disseninatad, euncn procedures and guidance &y zake it fesasible
zo Lntarpret dult Deasures a8 cne highly variable indices . ney 4re ¥

hazurds to workers.

111
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induscry vith 1its own requiremants for sonitoring fiber counts in

order to comply with the standaras.

To react respousibly to a standard based oo fiber counts, the
aabestos industry and the applicators will ceed to maks frequent
counts. Since thess groups lack the organizational incegration of a
Yedaral agency or even a& labor wnion, their utilization of limited

personnsl rescurces will inevitably be inafficient.

in any event, we foresee s demand for pecpls. Until larger numbers
of trained and experienced technicians are svailsble to make snd
incerpret fiber counts, implementation of a standard relying strongly

on TWA will be impractical.

C. lack of Work Practice Standards

An appasling alternative to reliance on IWA's that would do much to
avoid the limitations discussed sbove is to apply work practics
standards. 1In fact, tha Secretary's Asbestos Standard Committes
recognized the need for work practice guidelines ss an {mportant
elament of che standards packsge. However, under the pressure of a
fixed dsadline, the cowmittes could .ot luves.igace the sdequacy of
available vork practice standards. The problesm is that no adequace
standards exist-~they remain to ba developad. Unless & full set of
practicas is devaloped for protacting workers from asbastos dust
hazaxrds, enforcement w11l have to depend solely on fiber counts,

with their disadvancages of poorly understood reliability and
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‘nsufficisntly trained hygianists, and compliance will be difficult
since work practices ars an imporrtant datsrminant of workar exposura
to asbestos dust hazards. - *“.refuie Lelieve that Lhe ueveivpweéuc
of work practices, and their iatarpretation for use by affected
enployess and OSHA, ahould be given high priority in the sffort to

aptablish snd enforce standards,
D. Time

Heithar seasurement difficulties nor the lack of gqualified people

and work practices guidelines are permanent constraints. They can

and no doubt vill be correctsd it time as davelopments nov under way
gain mowentum. With strong support, that time can be shortenad.

Pven with support, though, it wust be recognized that the procasses

of developing end disseminating improved sessurement and istarpretation
sethods, cbtaining more trainad people, and establishing adequate

work practice standards vill take time-—up to three years.

Similarly, 4t wvill take tims for industry to develop and implement
4ay8 0 remcve health hazards. Data from the asbeatos ilndustry ond
the shipyards waks this clear. Table ]l summarizes responses on this
issue fruvm the panel orf experienced representatives of the asbestos
induetry and similar groups {rom the private shipyards., Madian
estinates of vhen sach industry s&s s vhole (all companies emploving
20 or mors vorksrs) can meet sach of thrae fiber lavels show at

a first glance that only a 12-fiber standard cean be met immediately-—-
and oh.ly in private shipyards engaged in new construction. The

117
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oLy

ISTIMATED TIME TO MEFT STARNDARDS

Standard ! Private Shipvards i Asbestos Industry
Tiber i ! f
LeVe.L Building Repair :
}
2 Median 1875 1991 Hot feasible
Range 1980 4=9 1973 Navatres 1976 | Never ~=—p 1377
L Median 1973 1977 ‘ 1975
Range 1977 e—21972 |Navar*+1375 | 1990 ¢=——= 1974
1 Median 1972 1974+ 1973
Range 1977 ¢ 1972 | 1997¢=$1972 | 1983 ¢=——p 1973
11 1 11 J. 3
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asbestos industry belisvas .nat it cannot meet the il-fibher standarg
uncil 1973, whila private shipyards cammot bring fiber counts
to this level on board ship (rapair acctivicias) until mid~year 1974.
Soma representatives saintain that the time for achieving this

lavel will extend to 1983 for industry and 1997 for on-board ship

repair.

Even allowing for the reluctance of industry to changs and the fact
that the panels were directed to take "...into accovnt compating
requirements for cspital and realistic incressss in operating costs,”
compliance will require tima, Oux own observations of proceseing
activities support the gensral conclusion that oot all elewents are abie
to meet the l2=-fibar level instantly. We sre further parsuaded of this
by the fact that the panel responses reflect only the larger in-
dustrial units. The companies with fewer than 20 employees—492% of

all cospanies~<will very probably requira more time scill if they are to

naet a 12-fider standard.

Turaing now to the estinmates of when each industry (compenies with

20 or more employees) can maet 5-fiber and 2-fiber standards, ve find,
a8 ous would expect, that longsr intervals are ancicipated. In
addition, the estimatas range more videl; “:r ~hese than for the
12-fiber standards. Ov the basis of the median estimates, however,
it is ¢lear that 4in both privats shipbuilding and the asbestos
industry & change frowm & S~fibar to a 2-fiber etandard will take

longer than the changs from presant lavels to the S~fiber standard.

It i also clear from the aumber of respoundents vho state that the
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J-fiber lavel can "never’' bs met or that 1t is "not feastbls’ i

the foresesable furure, that the estimstes reflact considerable
UDCErIAINLY OvVer bow L T 1e’f he lower lever, The e Favorable
proapect is 1o shipbuilding, where the shortest estimats given for
full complisnce is 1973 acd the median value is ounly two years longer,

1975. iven here, though, the estimatss range a4s high as 1980.

Thus, the induscry with the most fsvorable prospects for reduclng

dust levels vill atill take thres ysars to schisve & 2-fibar goal.
Again, JUr owo assessnents rrom direct obeervation confirm the
axpectativn chat ot w11l -axa longer %o Coange from & O>-fiber staprarc
to a 2-fiber stardard than to schieve the 5-fiber level. Zven an
extrane discounting of the panel estimates suggests that ns much as
five or mors years will be required in certain portions of the asbestos
industry to mest the 2-fiber level and thet ship repair vill taks even
longer to achieve that level—i1if it can ao achieved at all. The
requiremant for tims to {ptroduce changes seemd wmlikely to be cver-
come entirely by stroug enforcement, saximus will, or even appealing
incentives. The econowic consequences of ignoring this time cou~

straint are described in Section V of this repoTt.

The Navy shipyards illustrate tima constraints for compliance with
various standards in a apecial situation. Ip sddition to the fact
chat they constitute the priacipal Feceral activaty iuv.l-ing
asbastos, thes Navy shipyards are of intsrest necguse thay bave baen
zaking & concerted effort for several years rowsrd the reducticn

of dust levels. Expectaticos concarning the tipa o comply therefore

13
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teflect & "rumning sctart” on the part of the Navy, in light or the

shovcase dust coutrol program at Pugst Sound Naval Shipyard.

Responses from the Navy shipyards om time to comply are incomplete at
the time of this writing. 4 Navy survey, incorporating questions
addressed to this study is oow under way with data arriving daily.
The incomplete responses, however, indicate that the earliest time
by vhich all Navy oushore building activities can comply with the
S-fiber etandard ts 1974, although approximately half the planned
affort to reach this zoal has been expended. A 2-fiber level appears
ot to be achievable until 1975 or later. Thesa estimates ave in
agresment with our inforsed judgment concerning plaoning, funding, and
implementation lead times. Work aboard ship is another matter. As
in the case of privata ship repair, schievessnt of a 2-fiber level
doss 9ot sesm to be ;ossible in the foraseeable futurs. It is not
sexpected that even a S~fiber standard csn be met in the foreseeable
future for repair work. Thus, the Navy, vhere a stromg sffort is
well under way, can meet the 5-fiber standard, but for comstruction
only and ot izmediataly. To schieve 2 fibars will take longer

and again vill be possible ouly for mew rongr-wecriom,

Z. Lack of Data on Small Businessss

Becausa small businesees are 30 numercws and widely szavtered, aay

data collection and analytic effort aimed at them is vary tine-

consuming. Thus, in determining the impact of asbestos wtandards,

our study schedule restricted us to larger companiss (20 or more
C12i
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employeas, a8 aoted earlier), which accoust for the larger portion
of activity in the industry and for vhich information can mors
teadily be develope. anc anslyzed. This axcludes most spplicators

and installers of asbestos insulation.

We belisve that the Tesponses of foduat:y anelists represanting

the larger units provide useful indicaticns of the ecomomic impact on
spplicators. On the other hand, lack of data on small businesses
Preavents an assessment of enforcemsnt problems. If the requiremacts
for euforcement staff and affort posed by small businesees zre
proportionately gresacer tham those for the larger firms, there is

the risk of underestimating the size and range of thesa requirenents.
Where & large number of small businesses ara involved, care must

be taken to allow for sdequate resources snd probably to simplify

amforcemant procedurss,

Another limitation resulting from insdequate data on emall businesses
is the difficulty this poses for estimating vhathar or not these
uaits can obtain sdequate capital for meeting staudards. We under-
stand that fingncial relief is available to small businessas which
are affected by new OSHA standsrds *heanch the lomgeterm, low-interest
guarsntee program of the Small Business Adwinistration. Such relief
¢ould reduce some of the risks associated with the spplicationm

of new standards to srell businesass.
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;’ V. GENEFITS *ROM A3BESTOS EXPOSURE CONTROL STANDARDS

The cass against asbescos dusz is firm and unquestiuned by snose fami.-
igr with sveilable research data. Selikoff and oThers have axply

2 jemoustrated an ssgoclatiocn betwead wxposure to sabestos fibers and

sncressed wmotoidity. Ty f3llows chal reductiod or the hazard will wro-
vida incrmased rresdom from dissase and louger iife Io¥ thoNe WOX&ilLg

2 sith or QAAr asbestos.

Tha question of how closely ths goal of zero risk %o gabsstos-relacsd
diseases can be approached requires further exploratioa. The removal

of this bazard requires changes that ipavitably involve the expenditure

of time and money, and 1n the world of business (including working men

Mman 1obs are sC stake) the ralatiounship berween benarits and comts i8

na Lmportent LisU&. GPAEOUS Laawplas of ‘nas .srusel 3f sewple -talvia~r
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pigtaly rameve ri3ks demonstrats That eliMINALLiNG & —asdes of =y et
13 not slways isesibla. jowever, those wno musT pay Lhe prics Ict
yamoving the wggard usy bHe wvilling oT ablia L0 4G &0 wizhin limits.
#inding thess limite ususlly (nvolves couparing -esé chdn CO@ RARLbw
obtainable benziits with esaoclatad coets. *nig, i cours@, & o
giteruanive sureesd oo

¢gmiliar cost/benerit framawork for SVALJUSLIDR

action. Whila we 4o o0t helieve @ puUTALY 1NeRiLLeTive cost. hanarlt
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ASESTOS-RELATED DISEASE §TATUS OF 100 WORRERS

KXCESS MWRBIDITY AN MORTALIY *)
TTHEOI&OYWOINOSMWASIESNS

A
(PREDONTMANTLY CRNYSOTILE)

Expusut ¢ Judgaents Concerning wusber of Instances of Exceas Diseased
Pibers Su yex €€ o Excess Bronchogenio
{f aversge exposult js: __ Disesse Asbestosis Cancer Hesqthelions
! 99,944 0 0 0
(100-B0) 444 (20-0) (1-0) (0.3-0)
5 99 1 0. 0
(100-40) (55-0) (5-0) (0.2-C
e i 3 9 1.5 0.1
(93-20) {10-6) (10-.03) (-0)
[ 18 19 3. 0.1
(90-9) (15-9) (15-1) (1-0)
MColums L+ 3+ AT " 1%0 for estimates of panel pesbera, Use of medion valués pesulte fn sowe TOWS
that do not sus to 100.) Nmsbers {n parentheses {ndicate full range of dats.
e wedian valu: Lo the siddle number when il values are ordered from the largest (0 the smallest.
for exasple, of the elght cotinates, 100, 100, 100, 99.9, 9.9, 98.9, 94,0, 80.0, the zidpoint falls
at 99.9.
V#Te qunge 18 Lae spread between the largest and sallest estinstes, 10 this case, 100 sud &
> -
a
g .
V)
C
ioo




40 years, of asbestosis, bronchogenic cancer, and mesothalioma. .J.um
2, ™Mo Rxcess s.lseass," sBuS T 4 el yOOURALLY cwileo.oo
axposure to asbestos dust. Thus, decrsasing sxposure, from a .O-iider
level to 2 fiders, is associsted with s decreasiog incidence 2f disaase
attyibucabls to sgbastos dust. LT 18 apparent frowm this set of ‘udg-
asnts that relatively large benefits correspond to the reducticn of
axposure from 30 to 12 fibers and from 12 to % fibers. Tha judgments
suggest, howaver, that s furthber reduction of the axposurs ievel to .
fihere 18 arcended by very smail danerits-——ou thm croar of less than
one percant. Even if the data are taken as rough estimates ouly, they
still indicats that rslatively little incrementsl bensfif 1is abtainad.ie
through reduction to tha 2-fiber level. The objective of removing all
tisk is vary nearly reached once vorkars are assured of an sxposure
leval o greater then S fiders. Tha costs of furthar reductiom to 2
fibers should be examined carefully, since such coats will yield fev

sddicicnal bansfits.

nata on bronchogenic cancer and mesothelicma suggest that thess diseanss
are also related to the dagree of expcosurs. The numbers are szall,
however, and experiencs scre limited ctaan to4C availaple ror asDestOSlSs.
The only inference ve are prepared to draw from thesa data is that their
axplicit cousideraticn by the panel members very probably yislds better
eatlastes than if thay had uvot been included. Comtinuing studies of
thess disessss smong asbestos workars should coutribute to estimates

that bettear justify interpretation and speculaticn then thess.

: i2u
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As an extension of ths sesesgmant of benefits, panel aambezrs wers asked
to astimats the "parcantags change' in mortelity and pariod of diseaase
sspociated with varicus frequencies of madical azxsmination. Here both
copt snd benefit wers involved. Responses thus fer receivad from the
pansl members indicate that only for brouchiogenic cancar does a bana-
ficial change result from periodic axamination. For other disesses,
the course of events is not significantly changed by scheduled examina-
tions that do not respond to first symptoms. The dasirabla frequency
of examinstion iu the ona benaficial instance 15 once esch year. Anaoual
examinations, as included in the propossd stsndard, appesr to be cou-
firmed and justified. Additicual responses from the panelists conceru-

ing specific examination procadures are provided ina the Appendices.

127
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V., COSTS

A. _Industry Catsgortes Studied

For purposes of analyees, ve have divided users of asbestos into the

folloving catagories:

(1) Manufacturers of asbastos-contsining products which ineluds:

{(a) Aabestos cemsnt products, high- end low-pressurs
pipe, corrugated and {lat board products

(b) BRasilient flooring--winyl asbestos floor tile
Friction materials including braks linings
Packing and gaskats
Asbestos insulatiou
Asbestos pipes-=flooring underlay, pipelina,
falt, roofing paper, sheet gaskat macerisls,
and slectrical {nsulsting papers
Asbestos textilea
Molded plastics, asbestos-reinforced
Paiats, roof coatings, caulking r~ompounds,
and miscallanecus matarials

(2) Applicstors and installars of asbestos insulation

{(3) Privats shipysards

(4) U. 3. Navy ahipyards.
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& ASBESTOS CEMENT PROCUCTS

e (}g 7]
) @ FRICTION PRATHCTS
W.yl? S \\ ‘w“—“«, T TEXTILES

3 ALL JTHER UNOCEFINED

WS f/f?

IND.

Wela oA

WY

MO \ e

SIGURE 2 -~ aSBESTOS MANUFACTURING FACILITIES: REGION 3

14~ 131

Arthur D Little Inc




SRR Loy

@ MINE
A ASBESTOS CEMENT PRODUCTS
@ FRICTION PRODUCTS
¥ TEXTILES

O ALL OTHER UNDEFINED

A/ I

@ 0N

& D
FIGURE 3 ~ ASBESTOS MINING AND MANUFACTURING FACILITIES:
REGIONS I, I, AND TI.
: 132
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"ABLE

1971 SALRS OF AS3ESTOS-CONTALINING PRODUCIS *

Asbestos~Camant Products
YVinyl Asbestos Floor Tile
Priction Materials
Packing and Saskets
ssbestos Insulacion
labestos FPiper and “alct
Molded Plastic

Miscellaneous
Subtotal

Textiles

Total

#*Source: sapescos nformation Association

€

3218 MM
180
179
100

il

105
$955 MM

38

$993 MM

, 130
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i

asbestos. Working with the Navy, we have sscertained that there sra
10 shipyerds in the country and approximately 100" aep directlv {nvelvesd

with ashestos insulation.

B. [Kconomic Impact on Shipbuilding and Repair

Shipbuilding and repair nave a diffsrent scomomic and oparational
savironmeat from that uf othar asbestos users. 7The primary difference
is the fact that any impact on shipbuilding and repair will have Tederal
implications. ZYor the Navy shipyards, this is obvious; iefanse costs
tre directly affected. 3ut the privats sbipyards are slmoe: aqually
dependent vn goverument support (although eome of it e indirect), and
in addicion asbestos standards could conceivably have an important
impact on the U. S. position in maritims tradas.

To snticipate the coats of compliance and {dentify spacific {mpact
issues, we obtainsd data from the Navy and the Shipbuilders Council.

The latter provided a representative panal whoss members supplied data
in two phasas of a DELPHI process.* Information from the Navy on its
shipyards comes from the incomplets returts of a survey sentioned
earlisr. All results of that survav which are appiicabls *o the presant

study are included in the Appandices.

The impact (cost of complisnce) of various ssbestos stzndards iu private

abipyards is shown in Table 4, which contains the sacond-phase DELPHI

“The DELFHI technique provides for initial and subsequent esctinates
in separace phases; the Appandices include s daseription of rhis

techaique. .
28 : 1 3 J
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results. Protection at the I-fiber lavel appesrs to be sttalnabla at
an sstimated capital cost in two vears of $6.6 million This reoresents
approximately 0.2% of the annual gross of all private shipyards-—aan
amount that very probably caen be absorbed without seriocus counssquences.
There are, however, several waraing siznals. one specialty shipyard
baliaves that tha 2-fider level will rssult in foreign compectition that
could mean the loss of 1200 jobs. Another panel mssber maintained with
90Z coufidence that "vigorous snforcement” of a 2-fiber standard would
"ghut down 202 of the insulation work." In each cess, the potantial
impact is & sarious matter to tha company comcarnad. Whether or not
these effects will occur depends on the sctusl coet increasas sxperi-
anced and their sffect on compstition. Tha interpretation of such
poseibilities and tha assessment of the ability of tha industry to

sccapt compliance costs are aided by other data from the pansl.

The panel teported sstimates of the "portico of sanual gross” that
could be applied to mseting standards while othar rsquirements for
capital ars also being mst. The allocatiocn of 0.012 shown in Table $
for masting asbestos standards is well bulow the estimatad capital cost
of 0,27 of groes to meet the 2-fiher erand~vd. The zotal capability
for mesating all health and safery standards, however, is more than
twice this amount, or 0.5%. This suggests thac for the indusctry ss s
whols, & 2-fiber standard conceivably could de met without disturbing
osthar cepital commitments sut only at tha sxpense of effurt devoted to

aseting other standards.

i 1 3 '
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TABLE 5

PRIVATE SHIPYARDS: MEDIAN PANEL ESTIMATES
OF POSSIBLE RESOURCE ALLOCATIONS
YOR COMPLIANCE

Delphi Process, Fhase 9 @

Percent of 1971 Gross

Asbestos Qther

Each Year for: Standards Scandards Total
Two Years Madian 0.01 0.24 0.50

%tange 0.001-0.10 0.001-2.00 0.01-2.0
Yive Ysars Madian 0.01 J.24 0.38

m" 0.001-0.50 0.001-1.-’00 0-01"1-”

13
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' TABLE 6
HAMUFACTURING: PANEL ESTIMATES OF DOLUJI COST FOK \4kL1ANCE WITH STI\WRDS
(cost fucresent per worker/per ludustry seguent)
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The economic impect on private shipbuilding prouises o be modest, even
for a 2-fiber standard, aod ve tharsfors do not foreses a significant
impact 4t the Federal lavel for -he capital lovestmanl .equirements ¢
this sctivity. OJperating <csatd or abipbulldiiig eie sipecied (v iacreees
by less than U.21 annually. <hile this fmpact will reesult in some price
incresses and 4 worsening of zhe U. 3. competitive poaition in ehip-
building, these effects will probably be small. They are unllkely, {a

cur opinion, to result {n wore than minor and temporary changes {n

sploymant levaels.

Repair snd conversion, howevey, present special problems. The increases

in both cspital and operating costs associated with a 21-fiber versus a
S=fiber standard sre greatar hars than 4n duilding opervstions. Ia fact,
ocne major shipyard saintains that a 2-fiber standard would make it nec~
essary to dischargs 1000 employses sngaged in rtepair and coaversion
work, Others quastion the feasidility of reducing exposurs to the
Z=fiber lsvel at any cost. Most assuse that respirators will bde nesded
during rip-out operations sboard ships baing repaired or converted.
Since oldar shipe ccataining much asbsstos will continmue o rsquizs
work for many years, it is clear that these difficult-to-control hasards
will be a problesm for a long tima to coms. In view of these special
szircunstacces, it soems unlikely that whip c«apaixr sparaticus cas be
aade to conform to the 2-fiber standard in the near future, if &t all.
The cousegquence of enforcing a standard at this lavel la rery .ikely to
tesult in s loes of conversion business, and in time much of the capa-

311ty for coaversion, in U. 3. 7rards.
e . 139
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reliminary ionsicaetious® of the yrvobable rapacl ! iiandarde oo jevy

soipyerds parallel <howe vepoviad zbove for 2he private yards. P

RO 7 TP

1i8ficulyy w4l te ancouctared 1o meeting @ ‘~fibey standard “or  usnere
i ‘peraticud. A JTOZTEM CUTTRALL] WidaTl «édy I a6t  wib JWjocucve e
.os8t spproximately 85,000 per vard o cdate and is 0% :omplete. at
.eapt this level of axpenditure will 2 neceasary ro complete the ro-

sTed by 1974, Jor the Mavy 1o wser a Iofiber standard will cogt approx-

Iaabid cfirl

-mataly $200,000 par yard, ¢ith 2 complation data ¢ 1375, wmder ¢avor-
+:l8 Pubding, plannang, <08 approval conddtivme., 7 & wslimsCas, auwdver,

spplies culy to oushore work. Wa ere pursuadsd that it 15 anot ‘easidis

for the Navy to seet either a J=fiber or & 2-iiber standard fcr on-boserd

work, This conclusion bas slao bean rsuached by the Departmant of Dafsunse.

Shipyards, both privats and governmsntal, can meet the 3-fibar standard
within ths next several years, but aot for oa-board work. aAlthough
coats of building operations will increuse, with a coneequent risk in
he Lose of business o foraign compatiliiocad, we expact this impact to
e modest and ecceptabls. 3Zven s l-fibar stundard prodadly can be mec
in zhe near tsarm for building ovperstiocns, but possibly zsver {or sspals
and cooversion. [ha effsct of enforcing this standard would de to

reduce saployment through some loss of demand to foreign comperitors

sad greatly Ilimi{t the vaiive's vapabili.y for repmaaTing -.ips iu .o
ara verds., Sbeervetions vaportad sbove on time conetraiuts idd support
o ur viaw rhat cowmdilsnce sinhkin Two -oars o & I~fiber srandard g

DT sapivied "Iy Salpyaras.

taged on lIvowpleta AR oo Jna Javy ourvey motioned a@llier.
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C. ZEcouomic lmpact oa Manufsctuzers

e aseessed the impact on the manufacturing sector »f the industry via
two distinctly separate routes. PFirst, we used the responses of the
induatry sanel, with L0 mambere repregeniing .scious manufacturiag aub=-
sactors. 3ecause of time constraints, only one phase cof questioning
sas possible. Sscond, wa gnalyzed coets at several plant locations to

~hack the validity of the estizates submittad by panaliats.

“ahLe & presents *he indings cf tha psnal. The upper _igurs feprasests
tha cost {ncrement per worker, whila the lowsr f{igure represants the
zotal costs per segment of industry (textilas, other sanufacturing, znd
aspplication and iostallation), based on multiplying the cost increment
por worker by the number of workers. The percent of gross is based on
1971 gross salas. We fizd that the predicted capital cost ranges from
354 million for meeting the l2-fiber limit to $80 milliom for meeting
~he 2~¥iber lizmit. Jur owvn npsesenant, aftar vizitcing selected planuts,
4§ Lhat o meat tha 3-fibey limir would -ocet Jrom 740 o 41770 cer
JOTker, Jdepending oo the size of the opsraticn. “he pansl satimatea i
range of $550 to $35000 with a medien of 21674 waw cramhre vy .~higve the

sane resul:. [hese estimates sees rrvascuably consistent with our own.

dith regard to *achnical feesibiltcr e i dge thal the 3-Illagr level
19 achievabis, Zven with tha hast available taschniques, ‘owever, wve .o
10 know whetnar sz i-{i{%ar limir -ould be mat. 'Tn fact, sm - annoc -e
eampl,tcly cartain zoout tha S-tiber limat unecil cthe besr availsble

20uipment 183 veen iustalled <nd evaluated.; Thus, a1 valiable -ssessmenr
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itascesds ailowe he LUAuELTY Y ddas e «ppropriatse expenult.re ., .ver

1 na&ricd ot {ioe wiLa sull assurance b L@CHDIl4lL Juccuss, TOED T .k
‘adusts=v can cope with tne aslfudtioun. - IO® e. peiatifg ~OBT $7ANCEL A,
tna increase in costs would NOC BATErlali7 atiect Lae pUBLLLIOE CI s¥LES-

tos in the msrkets Lt aerves,

We have investigated cthe possidbility of substitute materials repleclog
asbestos in products cow in use and find that there 18 no major thredt
»+ rhe usa of zatural asbestos 1o tie and-usa narxet. A8 Long zs “he
curreit prics structurs is Dot complately destroyed, the consumption
pattern of the iunduscry wvill probably not be adversely affectad by
prica iancreases tesulting from sdded operating costs to maer any of the

standazda.

Work practices, disposal techniques, medical exsmination programs, and
respirator programs in moST cases can ba trsatad as an cperating expenss,
and these costs could be passed cn to the customer without sffecting

the position of the products in the industry.

D. Applicators

Applicators and {nstallars of asbestos insulatiocu arse almost entirely
wiployed by small :companias. *he worxers in this group handle ascesctls
mly nart ot The 134, ssr:macen of “ha <verage al S22 51 nneir warxingm

Vioe .

2eferring to lable », wa zind that the capital investment required Icor

compliance in this sactor 18 32 of gross Tevenuss tor a li-fider ilavel,
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3X for a 5~fiber ievel, and ¢i -or a I-fibar level. Operating coets
are eastimated at 31 o grose revenues for a il-fibar leve., 3% :o5r a

3-fiber lavel, ang 13X fzr a I-fiber level.

Since moat of rhe applicalcss 4rd Zaul vwmiansses, s S-fiber atandard
would probably cause some dislocations of compacies; however, the
principal effect is likely to be reluctanca on ths part of the applica-
tors to handle asbestos, forcing the substiturion of higher-coat
Aacterials for asbeatos. This would have the sscodndary effect of
dimtaishing saies of aasbestos insulaticn, osow $41 million, or about «I
of tha 1971 gross sales of asbastos products. Some unemployment coulc
result, but quantitative sstimates ars difficult to make. 4 2-fiber

standard would incraase this impact,

B, Tmplications for Gthar Standards

In assessing the _ipact of the asbestos standard, one must datermine
its effact on compliance with other future OSHA standards and with
regulations put forth by othar Federal agencies such as ZPA and by
atate agencies. Through our industrial pansl, we faguirad about capac-
ities for resource allocations to meet asbestos and other standards.
The rasults of this snalysis sre pressanted in Table 7 for industry,

paralleling Table 5 ghewn zarlisr for poivate suipyards,

We nots that the manufacturing asector, sxzludiog textiles, sstimaces
that {t can allocate ..0X of :roes ssles Co meat 3tandarde of 2.l >rhes

within taa naxt two vaarw. f thig allocation, 50% or 7.a1 of gross
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TABLE 7

et et s

AJBESTOS IXDUSTRY : MEDIAN PANEL ESTIMATES
OF POSSIBLE RESOURCE ALLOCATION
PO0R COMPLIANCE

(Dalphi Procase, Phase I)
Percent of 1371 Groes

Asbestos Othaz
Bach Year for: Standards Standards Total

Madian Q.60 0.40 1.00
Range 1.8-0.00 1.4-0.00 3.2-0.00

Pive Years Madian 0,48 0.75
Range 1.25-0.00 2,10-0.00
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sales, is svailable for the ssbsstos standard. Yet, as Table 5 has
shown, to meet the 5-fiber level vithin that period will requirs a
capital invescsent sstimated st 3I. Thus, the industry is in & bind
bacause of time constraince for capitai expenditures. If the individe
ual companies wers allowed to iovest over longer time periods, then

this constraint would not bold.

In principle, the problem of private siaipyards is similar, as shown by
Table 5 and the accompanying discussion; an allocation of 0.01X of
anoual gross is available toward mseting a capital requirsmant of 0.2X,
and the differsnce would have to be mada up from the allocatios for

standards other than asbastos.

It must be noted that sarly scandards will bear the bnunt of costs for
changes that will facilitats compliance with soma future standards.

The cost of cleanup for asbestos, for axmsple, will improve the ability
of the ssmbestos industry to comply with silica standards. Inicial
scandards will also set s pattera with respect to compliance. 7o the
axtent that initial standards prove uneaforceabls, compliance with

future standards will be jeopasdlzeu.
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V1. CONCLUSIONS

Raduction of the expusurs uf workers cv asbesiOs uusl [Ifuk preseac
levels to S-fibers/cc will significamntly reduce ssbestos-reiated
diseases and achieve more than 99% of the benefits actainable from
the control of dusc levaias.
lapital und operating ccsts for seeting a S-fibar/cc atandard
tpresant imporfaut idagd coSCs (O s .3dUstry shat ~as & oW
~ate of return oo investment. Although the ability o absorb or
pass cn these costs is marginal, it seems likely that only the
textile industry will find it difficult to continue operations.
On~board ship repair will be sevezely curtailed 1f tha S5-fiber
level is enforced in tials working saviranment.
A 2-fider standard, if uniformly enforced, would require capital
ipvestmant on the part of indusctry that is st least twice that
requirsd to meet the S-fiber scandard. Capital requirements are
very probably more than the industry can meet vithin a two-year
period. Iacreased operating cOs.» Lkehubene Lo wigil@F unil prices
will intensify foreign ccmpetitiocn. Tha textile {ndustry will be
forced to shut down, workers in manufacturing along with those i
application activities will be affected sdversely by increased
costs snd some operacional shut-downs. Shipbuilding costs will
{ncrease but the major impact will fall om repair operationa. It
will pot be possible to achieve 8 2-fibar jevel in on-board repair

in private yards at any cost within the next two yvears. Strict

, 148

sl




(&)

(5}

snforcemant here will certeinly lead to intenaifled foreign
competition and possioly Lo tne reduction of an important cape-
»ility. Navy yards face equally difficult problems end costlv

solutions in atfexpting ro meet this level.

The asjor impact of the standard will occur in the following mtates:
Naw Jersey K Pennaylvanis, North Carolina, South Carclina, California,
111inois, Ohio, Comnecticut, and Massachusetts.

1n view of the strong expectation that s 2-fiber level will have an
sconomic impact at lesst twice that of & 5~fiber scandard while
vielding minute additional banefits, s S-fibar etandard appears to

be cost~effective at this time.

Adopting a S-fider standard now will result in major bemefits and
produce the experience that may ceveal if reviewad within 30 sonths,
that 8 2-fiber standard can be achieved with an impact considerably
less than is oow believed and more pracisely known than is possible
at present. On the other hand, sericus economic counsequences can
be expected throughout all sagments of this industry unless the cost
of complisnce with recommended asbestos dust expoaure levels can
be sprsad ovar a longer tise rericd, particularly the textila and

ship repair/conversion operations.
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