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. S— —ae S - U - p——- =
- - ©O.M.A No. 2000-0478: Approvel Expires Jure 30, 1988
‘ Whan compisted cond thiv ferm tax
* United Stetes
s m Environmentsl Protaction U.S. Envi i Protection Agency
. - Agency . ' P.0. Box 2070
Rockvitle, MD 20882
REPORTING COMMERCIAL AND INDUSTRIAL USES OF ASBESTOS
booklet before wpletit ,thiafotm.Nm-m-ameumnmbgmmnluud\mmc.nemmnmulm
:.mmkmmmyuvmnn i > report. The & h provide turther

When this form is o
(800) 424-H085 or in Washington, D. C at (202) 554-1404.

b L Mmmnmm,pﬁmwwlmmwm.uw-ummu

persons sre solely secondary processors, import! asbest xtures, -mpon f articles will report in the first phase
::EPAF«m'ITIO—SLM S .n':c' ouv:u o ."OM,. wlllroponmthu'um EPAFotm77|0-36 only upon
motmutommmmm’umwcmfcz pert D).
A(1). RESPONDENT IDENTIFICATION
Plar sits name
1. Compeny .
mﬁm';;bidemrponﬁm-ﬁigirwingmtsmnsm Speedway Factory
Address (Number and street}
4801 West 16th Street : e . e
Indianapolis ' Marion H Indiana y 46224
— tte . o 1olephone (ATes COGS, NUMde!, SxTensn
2. Procheoresl N homas V. Kelly I"* Safety Director ] (317) 240-2307
3.1 appiicatie — Record mine identification number —— | Not Applicable
4. i spplicable — Record the name and sddress of the parant ion which is ible for the fiscal - of the reporting site.
Nome of perent corporstion .
Unicon Carbide Corporation
Address (Number end street)
c?g];d Rig + County :Etn- ?mry
[] . : :
Danbury Fairfield Connecticut
- : :Nunw of yesrs
8. Record the total number of years dusing which the | ond/os pi ing of hus been t the reporting sne. :PPP!W‘- 70

A{2). RESPONDENT ACTIVITY

8. Identify your sctivity from the definitions in the instruction bookiet and mark {X) the box next to the category beiow that best describas your activity(es). Mark l)()
next to ali activities that you are reporting on this form. You must at least complete the portions of this report that are indicated next to the box you mark. and you
must other i it you di that activity. For example, if 8t the same plant site you butk o i an mixture and you

also process an asbestos mixture that is made at another location, then you as 8 primary p! must slso pantDase

Mark [X) your activity(ies) that is reported on this form.
Mine snd mill — Complete parts A, B{1), G, H, 1, J, K [B(3). if applicable]
Primary processor — Complete parts A, C, G, H, |, J, K [B(3), if applicable]
lmponev of bulk asbestos — Complete parts A, B(21 {8(3], if applicable)
dery p — Completaparts A, D, G, H, 1, J, K
tmporter of asb mixtures — C lote parts Asnd E
Importer of article(s) containing asbestos componentis! — Complete psrts A and F

DDDDE)D

All persons who are miners, millers, primary processors, of importers of bulk asbastos must report their asbestos activitiss at all plant srtes.

Y P!

A(3). CERTIFICATION FOR CLAIMS OF CONFIDENTIALITY

You may claim as confidential sny information you submit on this form. The instructions provide spacific instructions on how *o assert cl
information which you submit in sttachmants 1o the torm, provide 8 copy which clearly indicates ths information you wish to ciaim confident

based on s showing of special mod and in 8 judicial or quasi-judicisl p

Space is provided at the end of sach line to claim i ion on that line conf:

For sny m'omuuon on this form you claim ss confidentisi, you must certify that the inf. ion is isl. The sig! below will attest to the truth and scturecy
of the t L] All four must be true about any information you claim confidential.

1. My has taken 10 protect the confi islity of the inf, ion, and it will inue 10 take these measures.

2. The information is not, and has not been, reasonably obtainable by ather persons (other than pavlmm.mnl bodwes! by using legitimate means {othar than discovery

laims of confidenuslny. For
ial.

i my v's
3. Thei ion is not publick
4.0i of the i i isl would cause harm to my s T LU
7. 'Dn-
h NA C,Qw-*Jb«- ¢ Nev | 1932
B(1). PRODUCTION OF BULK ABBESTOS
QUANTITY OF BULK ASBESTOS MINED OR MILLED
Enter , In short tons, the of butk you produced (mined or milied} for 1978 through 1981,
v Report in short tons
pad Cheysotite Crocidolite Amoaits AnthophyRite ssbeetos Tremotite Mok (X
1879 2l /A
1860 W74
1881 7
B(2). IMPORTATION OF BULK ASBESTOS
QUANTITY OF BULK ASBESTOS IMPORTED
Entar, in short tons, the amount of butk ssbestos you imported for 1978 through 1981. Mark (X} one: B:::mm ]
v Report in short tons
had Cheysatie Crocidotits Amosha Anthophylns esbestos Tremokris Actinoi Mot (X)
1879 1 1l A
1880 AN LLT
19581 AN
B(3}. EXPORTATION OF SULK ASSBESTOS
QUANTITY OF BULK ASBESTOS EXPORTED
m.hmm,m-MMMMuM-wm197smw1sal. (X1 one: B:::Mm
Yeer Report in short tons
Q-v,mih Crocigoits Amosite Anthophylits ssbestos Tremokts ssbestos Actnofits ssbestos Mark (X}
1978 2l 1A
1880 v /7
1981 LA 4
BPA Ferm 7710-38 (6-12-82}

-
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~‘om\u.:n tor.sach Ay ~orto

L. 2FIMARY 2 DCESETR PAGTUCTION -

thped t1om yu y amv site Clns-h Yo .~d e ...' - |ccovdmg 10 the i3t below

End prosuct sruppoud |w- 01 dacedius 1ibO: g
{Enter one end product per ine) Value shioned
Yot | product
o (Use ":‘,::’:;" Your annual proguction ¢ nds of ) Contaenta.
Coge | 14 151 Mort (X)
number Ganenc name (2) Quantny Unit of messure Oomestic £aports
" ch ] 1979 240.0 220,000 Each 11,800 1,700 X
34 |Acetylene Cylinder Crocoute T Tremoine | 1980 105,6 157,000 Each 10,000 1,900 X
1 D amosne Actnoine | 1981 105.6 140,000 Each 9,600 1,400 X
1 T onrvaotie O3 1978 1
1 O crocdoste 1) Tromoins | 1980 T
4 O conmnues ) amosne [ Aconoine 1981 T
| O cnrysomse O 1979 Il
1 3 Crocmsomte [ Tremoine | 1980 |
1 D Continued Amoste Actmoite | 1981 t
(@) Estimate he percentags of tha total value shppsd trom the plent site reported here as prumary " 1981 25 %
Asb
Papers, foits, or relatad products of messne Asbestos-cement preducts Unt of messure Unet of measure
01. Commerciat paper Shon tons 14. AIC ppe and frrngs Short tons Tertiles Pounds
02. Rolioard Short tons 18. A/C sneer. fiat 100 8q. 28. Clotn ound
03 Muiboard Short tons 1008q. ft 26. Tivesd. varn, 8D, 1oving. cord, 1o0e. or wick  Pounds
04. Pipehne wiap Short tons Squeres
. - pape! Short tons Other preducts
::. ::;,‘;,::: :r::‘:::,gp.w’ Short tons 27. Shest gasketing (0Ther than beate-sad) Sq varos
07. Unsaturated roofing feit Short tons Preces - Packmg Pounds
o& Saturated roating feit Shor tons Peaces Pairnts and surface coatings C-Illon;
09. Fioorng feft Short tona Praces Adhesives and sesients Gations
10. Corrugated paper Short tons Praces . Asbestos-rentorced plashcs Pounos
11. Specsalty paper (Specify genenc name) Short tons. Praces + INEULATION Matctials not stsswhers
23, Automati trensmason chon classihed (Specify genenc name) 1Specity)
Floor covarings " components Praces 33. Mixed of 1ep3Ckaged 8SDESTOS Tiber Short 1005
12. Vinyl-asbestos floor tile Square yards 24. Fricton matenals (industnal and 34. Otner (Specify genenc name) {Specity)
13. Asbestos-fett-backed vinyt tioorng  Square yards. commercial) Piaces
D. SECONDARY PROCESSOR PRODUCTION
Enter the following information for each type of end product that you shipped from your plant site. Classify end p and fmixturas ]
10 the lists on this torm.
£na product stupped Asbestos muxture Annual consumpuion of ssbestos
(Enter one end Total annuat production consumad end torm Function of mixtues
procuct per kel {Enstor one muxture pav e} sstesios Your 18 Contosenat
[l 2 o In proguct Mo (X)
T T Genenc name a Unit Dste cost
Coce Unit Code ! __LSnenc name | uantidy | ot mes {Thousonda
number | Generic name Year Quantity | of measure | number | forre . sure ™ "
" 1979 ]I 1979
. 1980 Jm—— 1980
A} 1981 J 1981
Y/l 1979 | 1979
{ 1980 [ 1960
U Conunuec 1981 { 1981
{ 1979 | 1979
| 1980 | n 1980
1 5 cominues 1981 1 1981
{8) Esumate the percentage of the totsl value shipped from the piant sie reported here as n 19 L Y

Avtomotive end friction products
101. Drum brake srwng thoght-medium vetucie)
102. Disc brake pads (bght-medwm vehecie)
13C Drake pads (hesvy veincie)

Typical terms for products made from asbestos mixtures

Roor coverings
133, Vinyi-asbestos floor tie

334, Arbestos-teh-backed sheet wnyl floonng

ake block (hesvy squipment)
QOI. Chstch tacangs (oll}

tction
101 Focton matenals Gndustnal end commercwl
08, Custom sutomot.ve body fiet

Muttiors
Radistor top msulstion
112. Rediator seaiamt
113. Other (Specsty genenc name!
Appliances
114. Apohance, mdustnal snd consumer
1Specity genenc name)

- 124. Waltiroofing panets
128. Other (Specry genenc neme)

Clothing
128. Aprons

':1 Dnher {Spre.’y gurnc neme}

. Moo wr
180. s:mm wood ang cosl
Stove ppe s

183 Thermal reutaton
184, Othae (Specrty genenc name!

188. Shost gasteung, rubber sncapsulated
bester addnon .

Tod. Sivwl phouaiifg, Iudibs Suspaisipd -
compressed

187. Comprensed sheet pasketing lother)
168, Meta! ronforced gashes.

and supples Toxte snd folt products — Can.
161. Couths, manne 191, iroreng board pads and
182. Liners. pond or cenal nsulation
163, Manne bulkhesds 192. Manties, lame o Catslyic
184. Othes (Specrfy ic nerme) hestor
oo 193. Packing end packing
components
Polvts, coatings, sealents, end compounds 154. Peno snd orgen fefts
186, Asphaftic compounds 108, Mg
108, Tape

184. Automatrve/truck body Costings
compounds

174, Pump, vaive, W ond tank sesling
componenm
178. Roct! costings

157, Thaatet curtens
188, Umbrelias
108, Other {Specrfy penenc aemet

176. Tertured pems 204. Ash travs
177. Tie comem 208. Bakng sherty
178. Other (Specriy genenc name) “,.W
. Chemucal tanks snd vessels
Toxthe snd takt praducts 208. Fers
. Alumwazed cloth 290, Gromemats
180. Rope or brastng 2%, Gun gnes

181. Yorn, a0, of roving
182, Wicks

103. Bags

184. Balung

214. Lamo sockets

216, Lag't butds (a® typest

218. Lrwngs for vaus. sates
urnaithers, 8nc fbng catonets

217, Pronogeaph records

E.IMPORTATION OF ABBESTOS MIXTURES

Enter the following information for asch type of ssbestos mixture that you imported in 1981. Classity your imports sccording to the lists in section Cor 0.

L_
EPA Form 7710-38 (6-12-82)

Asvestos mixtures Asbestos fiber contant (i known! Tots!l annus! imports
e o e por dne! 21 Your 131 C"""""‘M’K‘
m‘.::::': Genaric neme Type of ssbestos Poe unit) Quantity Unit of measur Vﬁ:;im
; D orvone Tl anrooyns L unkrown 1970
! D traceoite T Tremoies 1980
A / /) D amosne {3 actncine 3 urinewn 1081
) /V ’7 T rwysode L) arcpiwine LI unkrwern 1979
| [ trocidemse ) Tremoits 1880
18 Conti D amosits D aconcins O untrown 1981
| [JCvvans L Anmostvies L] Untnown 1979
| D trocidoine 33 vremeins 1980
10 Cortinued D) amosrrs [ acomains 2 unkroren 1981
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+ a2

r— g3
COMPANY NAME AND ADDRESS
usmmmumnmm . M-mhﬁl‘“ﬂ" .
-._nEEDaToFcomsnciALAnn .. e . LA S ] R
. INDUSTRIAL USESDF ASBESTOS - ' ..} .~ . AT S s ) N
Continued
F.IMPORTATION OF ARTICLE(S) CONTAINING ASBESTOS COMPONENTS
Enter the following information for sach srticle thet you imported in 1981. Classity your imports sccording 10 the I:sts in section Cor D.
Artcle neme
(Enter one article per kne) Total snnual imports o
N AL 2} (Use one ne per component) Mark (X)
. Unit of Value
nm| Generic name You Quantity messure N.s..ahul e
T 1978
! 1980 *
! 1/ //A/’1 1981 \d
T 1979
! 1980
! [T
j / 1978
I 1980 -~
I 1981
Q. EMPLOYEES
Racord the number of employsss st the reporting sits in aach of the categories below. Count ssch smployee in one category only.
el v
(1) TOTAL number of employees at plant site (Sum of 2, 3, 4, and 5) WHOLE PLANT 392
{2) Number of production employ ki o 28
{3) Number of employees in shipping, receiving, and ing . WHOLE PLANT u N
{4) Number of maintenance empioy WHALE PLANT 22
{5) NuUmber Of OthBr BMPIOYEES .........couiiiiiieiioiiiiiiimiieti e recr it caestcrressantessteeersssatrssretsernsssssanstssaneasntsn 331

H.SUMMARY OF CURRENT WORKER EXPOSURES

This section requires you to report, by category of production workers, the arthmetic mean of the B-hour time weighted average {TWA) and ceiling concentranion
axposurs levels for all tgr'ﬂD‘OV”l at the reporting site. Report for all smployses for whom you have daurmm;d a TWA and according to sach production line making
he i )

{DHEW (NIOSH) Pub. No. 79-127).

the reported p include a for making Y {see Ap
8 tw. time waghted average
£nd product .
Arithmetic Totsl |Numberof]{ Ceikng
(Enter nome) Rn::::::m Production work cat Nunm?v of { masnof of! non- Contr ontoee
i messure- | 9*VIUON | mems | messute- | (Mengel | Mark X

Cods | Ge ments (fiivore} ments

oumber | nenc name 12) 3 141 18} 18) 1] (8) 19)
: Mine [ g workung in

Miners and | M™ne. includng transponters)
Not applicabie
i o L ] » smploy worung in
N production eraas of mill)
Y Fiber ntr 9 «

: Procassors | muxing. bag openng, Mutfing, wilowing, wtc.) 3 0.17 | 0.21 5 ] (0), g%/ X
i Wet finchud prarg. saw- 8%/

34 | Acetylene Priemary g, Orilng, CUTBNG, gnnding, Putverinng, weawng, etc.) 7 0.16 | 0.21 6 0 . X
1 Cylinder processors ) i . 0.01/
[} z‘:’ :’g'm cutung. gnndng. pulvenzing. mlvv:g.-:t‘:.l 6 0.02 0.01 5 0 0.83 X
[} cessore .01/
1 Othar preduction smployess 12 0.01 } 0.00 5 o 88% X

T Primery
) processors man bag opening, an willowing, etc.)
{ Wet ]
1 Primary ing, drileng, cuting, grnding, pulerizing, weewving, m l
| s fon : -
{ dary pro- ing, driling, cutung, gNnding, pulverirng, weevang, otc.)
1 ssssers N
\ Othes productien empleoyess
i Primary Fber ti
: Processors | mamg, bag opereng, Mutfng, wilowing, etc.}
sow-
: Primary he driling. cuttng, grnding, p\Mung -onhu oc.)
| sroseseors oy oper po
i ‘.':':" ing, dritkng, cutting. gnnding, pulvenzing. weaving, c\c_._i
t ssssorn i )
\ Other production smelevess
{18: 8. fing end ty ethod

m Mark this box if you use the NIOSH hod to sample sil of fibers inthe d and ly

i you utilize other pli y enter the . codes for those methods listed in =
the instruction booklet undcr p.n [ A/ A
(11) Enter the lowsst o bis level of the that your Y 10 artain by the ing and analysi N
{Moasuremants below this level should be s * for the of this rule.) 0.01 Fiber/cc
| 9] -
1. MEASURING ASBESTOS EMISSIONS OR FIBER RELEASE
TS
NPDES Parmit number I| M /ﬁ [Date
[} ]
N/A .
O Yu.endoudnlupurnonponformhncﬁonmming ing asb ENouwmnM
EPA Form 7710-38 (8-12-82}

B o
o
~J

.F\
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'L pegea
J. WASTE AND DISPOSAL
:~ | - Emtecthe g # patioq or eactrend pr vwmaoﬂhgocupuam.C.mn.nmuwumhfm@pnwmmm.wumiﬂwmoa; b
;-ding!oth.lom_q'.wmlwolumizl‘.' T Tt T e R LT e .- a .o .
B - - et N e - " Daposal ste . | BN . -
) Ena epBct . . " | ofor of st ~] Yooty - .| . I X __._r- R N Sl
N *-m T ‘md;:'"‘;""’ ol L Teeotiana |- co s TPermened |70 L el {Contomrmet
n M'M,' waste 183503108 | ggposal faciy | Locsuon | Ownership "‘:,:':,:"‘ Mark (x)
Cods | i name {Short tons} (See nstruchons} tocisty?
number | Generic {2) i3 14) )] (b} {c} (d) [(]]
i 3 Surtacn moownomen
34 | Acetylene Wants pie Ooners [Dcompany | 5 ves .
1 i 1330 3 D tonc vesvmen Wet Sludge into a
] Cylinder Sludge 3 * Lang Elottans gml B Dup Trailer X
| mew Dmuly
1 E]mm-mm Dlmm-l
i me o o o
34 | Acetylene Wans ple On-aits Compary Yor | et S1 R
i wry pamped
s : Cylinder Slurry 781 0.By D::nm B Otr-ae g,,,,m B8 no o x
ks | D na procuct repan Sespeq: fachry
1 ) Form ot wasts repont O ivecton wea
§ [ surtace mpmmamen: .
1 [ wans pie Donste [ company | [ vas
! % | unvesmem  1Dottene [Dowen | Do
: Long il O Mursicipel -
1 Dmmm Ds-oq-hﬂty
t [ #orm of wasts report 3 twecton wet

{7) You may describe in & separate enciosure any steps you take 10 snsure that wasts does NOt releasa sirbormne fibers.

fram S area is treated by the above equipment.
amount, less than 0.5%, of the total exhaust air from the entire plant.

Yes, isa d of wasta di D No separats report
K. POLLUTION CONTROL EQUIPMENT
On lines enter inf ion sbout each piece of sir pollution control equipment usad to control ssbestos emissions at your plant site. g Configentis!
Iinunpmom . -
Estimsted | Norms! Quantity
"'m, J::n:k %m.::a 8. :'" etficiency g Source of s:;rc * Soecial problems?
(Sou codel] temperaturs | #nd €SP | (pgrcom) |Hrs.syearl| fPounds) chumnay?
Al 2 3 14) (5) (L] N (8) 19) 110
Volume T&wul oot Threav. Ts”e?mu
520 CFM 99,5« . EJ ves
1 (0) emoeral; Desgred| 800 | ) Dengres Plant Dust/Dirt D wo SEE NOTE (1)
40-120°F. | Ewa Actusl Dacws
Volsme o teat T.Tn.m. Founds
(BH) | 682 COM 4.5 | 100 « 250 See Notd O ves
2 Temowgine e s—— [l omagd | Shredder Foom Dust | B w SEE NOTE (2)
() 706‘F. DOwa 10 actu O acwust ’
Volume Souere feet Hin.lye, Founds
(BH) | 5-30 CPM| 60 100 o See Notg | O v
Mixer had SEE NCTE (3
3 emaergivre [X Dosgree 250 i S— No 3
(RR) 70°F. Owa 1D anww O act
co were Tost v {Pounds
. & b 8 Yos
oMparature
Desgred  pa—— No
O 10 et D actus
Volume [Sauere feet Headyr. | Pounds
hed a— [m 7
Tempertsture
Desagned Dm D No
Owa (D acws D s
R v [Founds
o Tomrw| © | oo B
‘smper sture N
Owa |Dacus Dactus °
{IN1E the p of plant exh air that is trested by the p listed above- < 0.5 %

C of e CONFIDENTIAL PROCESS INFORMATION

Note 1: The central vacuum system is not to remove airborne particles but to clean up areas which may have asbestos
laying on surfaces. It has a primary wet separator that catches 99% of all entering particles. The wet
separator empties daily into the waste slurry holding pit. A secondary bag type separator is also employed
as an exhaust final filter.

Note 2: Dust filter used only to set up a negative pressure inside the asbestos shredder cabinet to eliminate asbestod
fibers fram escaping through the loading door to the work area. All the dust collected is returned to the
shredder cabinet by manual shakedown. Samples are taken at the discharge end of the exhaust pire to check
for holes in the filters. Exhaust is blown through Dacron 16 oz. filter bags to the cutside of the building.
Data are estimated, not actual. . i .

Mote 3: Dusi fililer used Lo prevenc pressurization or day mixer during the transfer of asbestos from the shredder to
the mixer. The dust is then airblasted back into the mixer by air jets controlled by timers and automatic
valves. Eight (8) each Flex—Clean Model 84-CT8; S§/N C-4811 16 oz. Dacron, 86" long bags are used. The fil-
tered exhaust to cutsige is through a 4" pipe. ' Data are estimated, not actual.

ote 4: (Item 1lj: The area of the plant where asbestos is handled is an isolated area and 100% of the exhaust air

However, the exhaust air that is treated is a very small

Eok7 40

BPA Farm 7710-38 (8-12-82)
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Reprinted from Connecticut Medicine
September 1982 Issue, Vol 46, No.9

The Medical Surveillance of Persons Exposed to Asbestos
HILTON C. LEWINSOHN, M.B.

ABSTRACT — This paper will briefly review the
techniques which allow persons exposed to asbestos to
be kept under surveillance.

The pre-placement evaluation procedure and its
usefulness is discussed.

The periodic medical evaluation is described and an
outline of the essential requirements is given. The role
of radiological surveillance is briefly discussed.

The point is made that both the exposed persons
and their management place reliance upon the physi-
cian to inform them of adverse findings so that the
problem of alternative employment and future pro-

Introduction
Exposure to asbestos in various industries and occupa-
tions has been associated with three major lesions involv-
ing the intrathoracic organs. Asbestosis, first recognized

HILTON C. LEWINSOHN. M.B.. Formerly. Director, Occu-
pational Safety and Health Programs. Perkin-Elmer Comp.: Lecturer.
Depaniment of Epidemiology. Yale University School of Medicine:
Clinical Associate. Department of Laboratory Medicine. University
of Connecticut School of Medicine.
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tection can be dealt with in a sound and equitable
manner.

Medical surveillance should continue for the life-
time of the individual once exposure has been docu-
mented and post-retirement or post severance exam-
inations should be provided whenever practicable.

Asbestos-related diseases can be preveneted by
good industrial hygiene practices and engineering con-
trols. The physician is able to intervene at the interface
between worker and work and hopefully alter the final
outcome to the good. '

at the beginning of this century, is a form of interstitial
pulmonary fibrosis which has been shown to be related to
the dust levels in the workplace and to be dependent upon
the duration of such exposure. Lung cancer in heavily
exposed workers in industries such as insulation, con-
struction, ship-building and asbestos textiles manufac-
ture, has been adequately documented and related to
asbestos exposure. Asbestos exposed persons who smoke
cigarettes appear to have a 90 times greater chance of
dying from lung cancer than non-smoking non-asbestos
exposed persons.’' The third condition to be associated
with exposure to asbestos is diffuse malignant meso-
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thelioma of the pleura (or peritoneum).: Unlike asbestosis
and lung cancer, this rare tumor has been more difficult to

characterize in terms of dose-response and pathologic

features.

Less clear-cut associations have been described by
some observers between asbestos exposure and cancers
involving the gastrointestinal tract'* and cancers in other
organs such ag the larynx" or renal organs.* Cancer of the
ovary in wov:in has been ascribed to asbestos exposure.’
It is suggested that the cases described were actually of
peritoneal origin and due to malignant mesothelioma of
the peritoneumn. It may be difficult to distinguish ovarian
carcinoma from peritoneal mesothelioma.

Because of its increasing and widespread use in the
U.S.A. in many industries during the past 50 years.
Jasting up until very recent times, it has been estimated
that millions of people have been exposed in various ways
10 various varicties of asbestos.* ‘

The asbestos-related diseases are not readily amenable
to therapy. Asbestosis is slowly progressive, the outlook
for the person with lung cancer is very poor and diffuse
malignant mesothelioma of the pleura or peritoneum is
invariably fatal within a shon period of time after diag-
nosis. The physician practicing in the industrial environ-
ment is faced with a dilemma of severe proportions
when attempting to intervene or prevent undue suffering
on the part of exposed individuals, but with diligence
and perserverence can definitely exert a meaningful
influence.

Physicians whose practice includes providing a service
to industry must be actively involved with workers and
management, must be completely familiar with the prop-
erties of asbestos in use. must understand the manufactur-
ing processes in the plant and have a clear concept of the
plant design and layout. The doctor who has taken the
trouble to become educated in this way will be better
equipped to manage the health of people at work. In
addition to gaining practical experience of the workplace.
the physician also needs to gain a thorough working
knowledge of the etiology, pathogenesis, epidemiology
and therapy of work-related diseases. The physician
should acquire a working knowledge and appreciation of
the theory and practice of industrial bygiene, including an
understanding of sampling and monitoring procedures.

The role of the physician is to insure that industry
employs people who are suited to the tasks required of
them and that they do not suffer injury or illness as a result
of the work they are called upon to do.

Pre-Placement Medical Evaluation
of Persons Exposed to Asbestos

The pre-placement medical evaluation is designed 10
determine the suitability of the employee for the job and
the suitability of the particular job for the individual
concerned. When asbestos exposure is likely the work-
place conditions must be known before decisions can be
made about a prospective employee with medical contra-
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indications to such employment. As the result of experi-
ence already gained in the development of medical sur-
veillance programs, the suitability of prospective em-
ployees for the specific tasks in question may be estimated
and based upon defined selection criteria.” Applicants
should be appropriately counseled regarding their fitness
or otherwise for employment in an asbestos-exposed
occupation and if any restrictions need to be imposed on
medical grounds they should be indicated to the applicant
and the employer prior to placement in the job. There are
certain broadly defined conditions which should con-
traindicate employment: a history of previous work in
another industry with a recognized dust hazard such as
coal mining or stone quarrying. an existing pulmonary
disability due to pneumoconiosis or from any other
source. the presence of obstructive airways disease with
or without emphysema. asthma, and organic heart dis-
ease. Other contraindications to employment in a dusty
Job which have been recommended are: (1) Nasal obstruc-
tion or deformity of such a degree as to make the wearing
of a dust mask difficult or impossible, (2) gross physical
deformity of the chest such as scoliosis or kyphosis. or as
a result of thoracic surgery, (3) chronic bronchitis, bron-
chiectasis or emphysema. (4) gross hypertension with
cardiac impairment and (5) the presence of rheumatoid
arthntis.

Apart from identifying people who should not be em-
ployed in dusty work, the pre-placement evaluation
serves the purpose of establishing base-line data for longi-
tudinal prospective follow-up. The data which should be
incorporated in the medical records for this purpose are
summarized in Tables 1 and 2 and conform with the
requirements of the Occupational Health & Safety Ad-
ministration’s **Asbestos Standard."

Table 1
Identification characteristics required to estabiish a data base for long
term follow-up of asbestos workers.
A. 1. Name (include maiden name for mamed women)
. Identification number (social security number. etc.)
. Date of Birth
. Place of Binth
. Address
. Name of spouse
. lentification number of spouse (social security number. etc.)
. Spouse’s date of birth
. Names. dates of birth, addresses and identification number of
children
D. 1. Employee’s company 1.D. number (clock no.. etc.)*
2. Employee’s occupation (job description. including raw materials
handied)
3. Lates! dust levels in job and depantment
*The employee 1.D. number should never change and should be re-
allocated to the same employec upon rehiring after termination of
employment.

The physician should take the opportunity which the
pre-placement evaluation affords to counsel and advise
the job applicant regarding the known facts about asbes-
tos-related diseases. It is essential to emphasize the spe-
cial risks the person will run if he or she smokes cigarettes
and every effort should be made to discourage the habit.
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Table 2
Minimum requirements to be recorded to establish a data base for long
term follow-up of asbestos workers.

Complete. detailed. occupational history since leaving school
Family history

Smoking history

Social history (drugs, alcohol, etc.)

Previous illnesses of note, especially respiratory ailments
Detailed respiratory symptoms history (MRC or ATS Respiratory

Symptoms Questi ire)
Vital and physical signs
Special investigations: if” x 147 Postero-anter chest roenigenogram*

Measurement of lung function (ventilatory
capacity, lung volumes. gas transfer. eic.)

Sputum cytology (value not proven in screening)

Measurement of angie between nail and cuticlie to
document appearance of clubbing of fingers.

*0Oblique views, and occassionally lateral views, may be required to
clarify pleural abnormalities.

It has previously been pointed out that the pre-
placement medical evaluation *‘is an essential tool for use
in the medical supervision of asbestos workers because it

. establishes the principles upon which future management
will be based. It gives the prospective applicant an insight
into the seriousness of the problem and enables the physi-
cian to recommend suitability, limited suitability or total
unsuitability of the individual for the job. The opportunity
which the pre-placement physical examination provides
for the medical staff to counsel the individual and estab-
lish rapport is unique and should not be missed. This
period in the career of the job applicant provides the best
opportunity for the recording of identification details and
verifying them, in order to establish the data base for
Jong-term follow-up.™"*

Periodic Medical Evaluation

Persons exposed to asbestos in their occupation should
be kept under medical surveillance. The object of periodic
examinations is not only to determine changes in the
physical condition, physiological status or radiological
appearances of the exposed person but also to re-evaluate
the workplace conditions and the individual’s suitability
to continue doing the same job. Medical findings can be
recorded on an ongoing basis to allow comparison from
one examination to the next. The periodicity of the eval-
uation process will depend upon demonstrated need and
available man-power as well as regulatory requirements.
The Occupational Safety and Health Administration
promulgated the Asbestos Standard (CFR 1910.1001) in
July 1972." Section 1001(j)(3) requires that every em-
ployer shall provide, or make available, at least annually,
comprehensive medical examinations to each employee
engaped in an occupation exposed to airbome concentra-
tions of asbestos fibers. The minimum requirement is
for *‘a chest roentgenogram (posterior-anterior 14 x 17
inches), a history to elicit symptomatology of respira-
tory discase, and pulmonary function tests to include
forced vital capacity (FVC) and forced expiratory vol-
ume at ] second (FEV,¢).”
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Periodic medical evaluation is designed to detect the
biological effects of inhalation of asbestos as early as
possible and hopefully at a stage when removal from
further occupational exposure to asbestos may arrest or
significantly delay the progress of asbestosis or the
occurrence of other asbestos-related conditions. Epi-
demiologic evidence of the value of this procedure is not
yet available and the changing environmental conditions
in the workplace throughout the asbestos industry over the
past fifty years only serves to confuse the issue when
attempting to assess the value of early diagnosis."

The periodic evaluation should include a physical ex-
amination even though the OSHA standard does not spe-
cify it. The examiner should concentrate on the physical
signs associated with pulmonary fibrosis such as bilateral
end-inspiratory fine crackies at the lung bases, finger- .
clubbing and breathlessness. In the case of long-service
employees, especially heavy-smokers. the possibility of
lung cancer should always be bome in mind. Transient
pleural effusions occur in asbestos workers.

The aim of radiologic surveillance of asbestos workers
is to compare serial roentgenograms taken throughout the
exposure period at regular intervals in order to detect the
carliest changes which would result in deciding whether
the individual should be advised to consider alternative
employment. Radiographic evidence of predominantiy
basal diffuse interstitial fibrosis is the characteristic
change seen. The Medical Advisory Panel (MAP) of the
Asbestos International Association has prepared a docu-
ment entitled **Criteria for the Diagnosis of Asbestosis
and Considerations in the Attribution of Lung Cancer and
Mesothelioma to Asbestos Exposure’” which will become
available in early 1982." The MAP recommend that to
ensure comparability of radiographs they must be of good
technical quality, of full size (14" x 17”) and both costo-
phrenic angles should be visible. Ideally inspiration
should be such as to have brought the diaphragm below
the fifth rib anteriorly and the tenth rib posteriorly. The
recording of changes on the radiograph should be in
accordance with the ILO International Classification of
Radiographs of Pneumoconioses (1980)."

Pieural lesions are often the first radiological indicator
of exposure to asbestos. These changes may consist of
diffuse or localized pleural thickening or circumscribed
pleural plaques, with or without calcification, may occur
and need not be associated with obvious parenchymal
fibrosis. The pleural abnormalities can be sufficiently
extensive to obscure the lung fields and may, in rare
cases, lead to impairment of lung function.

It has been shown that whereas parenchymal radio-
graphic patterns change in relationship to dust concentra-
tions experienced over the course of time, pleural changes
are related to length of exposure, irrespective of dose.
Pleural changes probably represent an important radio-
logic sign which is part of a constellation of changes
observed in low-grade exposure groups where paren-
chymal effects are less likely to be seen.”
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Weill" has attempted to evaluate the basis for clinical
decision making by the physician evaluating patients who
have had occupational exposure 10 asbestos. In an asbes-
tos worker, definite radiographic evidence of diffuse pul-
monary fibrosis, even if it is minimal in profusion or
extent, should be an indication to advise the individual
that further exposure to asbestos dust may increase the
probability that the condition will progress with time. The
greater the past umulative dust exposure, the higher the
probability of p‘ogrcssive pulmonary fibrosis according
to Weill. Cessation of exposure is only likely to minimize
the degree of progression of fibrosis and, because the
excess risk for development of respiratory cancer has
been shown to be dose-related, this should also be mini-
mized by not adding further to the dust dose of individuals
with radiographic signs of asbestosis.

Pleural thickening and pleural plaques are apparently
related to length of exposure and time since first exposure
but not to dose, and are not therefore likely to be influ-
enced by modest additional exposure. Weill believes that
when only pleural stigmata of asbestos exposure are
present, continued medical surveillance and periodic
evaluation is indicated but job transfer is not necessary.
The patient should be told about the pleural lesions which
have been noted so that the subsequent election to change
to a job without further asbestos exposure can be consi-
dered if so desired.

In the past 5 or 6 years the use of computed tomog-
raphy (CT) in the diagnosis of asbestos effects on lungs
and pleura has shown that both types of lesion are seen
more obviously than on conventional radiographs. This
diagnostic technique is not yet a practical tool to add to the
medical surveillance armamentarium but it is useful in
ecarly diagnosis. Early pleural plaques can be reliably
diagnosed and are not confused with *‘companion®’
shadows adjacent to the ribs as in chest radiographs. Fine
interstitial parenchymal disease can also be detected on
CT when not visible on the chest radiograph according to
Kreel." By the time the changes of asbestosis have be-
come visible on the chest radiograph, the changes on CT
scan appear gross. The same author states that in one third
of cases with unilateral pleural effusion there will be
evidence on CT of pleural plaques particularly in the
contralateral hemithorax. CT scans may thus be very
useful in the diagnosis of mesothelioma and Kreel post-
ulates that the finding of pleural effusion, rib destruction,
pleural plagues or calcifications, intrapulmonary nodules
and thickening of pleura, pleural fissures and paramed-
iastinal structures especially at the bases and poste-
riorly should suggest this lesion. He also feels that the
delineation of tumor nodules within effusions allows
this tumor to be analyzed sequentially and better evalu-
ated following treatment thus leading to improved thera-
peutic modalities.

In the periodic evaluation of asbestos exposed persons
it is recommended that tests of Jung function be used to
determine the earliest defects possibly resulting from ex-
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posure. The measurement of the timed vital capacity
components, namely. forced vital capacity (FVC). forced
expiratory volume in the first second of expiration
(FEV, o) and the ratio of these (FEV, o/FVC), should be
routinely recorded. A restrictive pattemn is consistent with
the development of pulmonary fibrosis (asbestosis) but
other causes should first be ruled out. A predominantly
obstructive pattern is uncommon in the absence of a
smoking history. A comparison of periodic lung function
test results over a number of years is of much greater value
in the follow-up of an individual than a single observation
where comparisons can only be made to the **predicted
normal value." Where facilities exist for more complete
studies they should at least include measurement of lung
volumes and the single-breath carbon monoxide diffusing
capacity.

No mention has been made thus far of the role of
sputum examination for exfoliative cytology. A proposal
has been made in the United States that this should be
performed routinely on persons with 10 or more years of
exposure to airborne concentrations of asbestos fibers or
who are 45 years of age or older."” A large-scale multi-
institutional program designed to evaluate periodic
screening for early stage bronchogenic carcinoma among
asymptomatic asbestos workers is currently in progress.™
Interim results do not indicate that sputum cytology is of
overall benefit to screened individuals and *‘early data
from studies of smoking men at high risk of lung cancer
indicate that only one fourth of asymptomatic lung can-
cers are detected by sputum cytology and the remainder
are detected by chest radiography.”?'

The value of the periodic medical evaluation depends
upon the manner and thoroughness with which it is per-
formed. The standardization of the protocol will enchance
its early diagnostic capabilities. The strictest attention
must be paid to the detail of radiologic and physiologic
methods employed. 1t should always be borne in mind
that the employee's artitude to periodic evaluation differs
from that to the pre-placement evaluation and whereas the
concems at the time of the latter were job suitability, the
concemns in the employee's mind at the time of the former
are job retention.

Life-Long Surveillance

Persons who are exposed to asbestos should not only
be kept under surveillance while exposed, but because of
the lapsed interval between first exposure and the detec-
tion of biological effects, observation should continue at
periodic intervals for the rest of their lives.

Retirees who receive pensions from employers should
be easier to follow-up than persons who sever employ-
ment prior to reaching retirement age. Employers should
endeavor to impress upon such employees the value of
remaining under medical surveillance. The follow-up of
retirees could be undertaken by means of a health ques-
tionnaire sent by mail and incorporating a reminder to
each one to see a physician and have a chest radiograph
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taken. In some cases this could lead to the early detection
of lung cancer and therapy which could prolong life and
alleviate suffering.

Comments

The prevention of asbestos-related diseases depends
upon engineering techpology and dust control. The role of
the physician is the prévention of ill-suited job-placement
and intervention at fhe interface between worker and
work. The techniquebof medical surveillance is merely
one cog in the wheel which comprises the total effort
required to safeguard employee health. The active col-
laboration of employer and employee in the surveillance
program allows it to achieve significant results of benefit
to both. ’
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