
Old Ridgebury Road, Danbury, Connecticut 06817 

to N. E. Bolton/L. E. Barron Date November 5, 1982 OQUGO02 
J. M. Cleverdon , 

S. H. Henry Originating Dept SH&EA (R~-4) 

D. L. Heywood . 

T. V. Kelly ~ Subject TSCA Section 8(a) - Asbestos 

a. J, Jart/R. D. Ondocsin 
PLAINTIFF'S |. 

°.. EXHIBIT 

. UC-840 

Attached for your file is a copy of the Engineering Products" subject 

report. This report along with the Metal Division's report, will be 

submitted by J. B. Browning to the EPA. 

| Gage hind 
Eleanor K. Jensen 

EKJ/mbb 
Attachment 

RECEIVED 

WOV 08 1982 

INDUSTRIAL HYGIENE 
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Pa 0.M.B. No. 2000-0478: Approval Expires Sure 30, 1988 

‘Wham eompisted cond tide form to 

. Stetes SEPA United U.S. Envi ‘7 ction Ag y 

7 a Agency. P.0. Box 2070 
Rockville, MD 20852 

REPORTING COMMERCIAL AND INDUSTRIAL USES OF ASBESTOS 

Pleses read the booklet before = 9 this form. Note thet « separate form must be submitted for each plant site, except th
at total imports 

Fenner i ae sbentoe mruy be reported m8 ji e report. The or turther 

se i Should you have sny questions, please contact the industry Assistance Othice 
toll-free et 

‘When this form is tin the 9 

(G00) 424-8065 or in Washington, 0.C. st (202) 654-1404. 

Al secondary processors, ero One OF entice ot Anbar of importers of articles persons who ere solely 
On EPA Form 7710-37, tried * *S Bnd pe 

srcsipt of notice to that sttect from EPA (see 40 CFR 763, part D}. 

A(1). RESPONDENT IDENTIFICATION 

‘Address (Number end street) 
4801 West 16th Street 

will report in the first phase 
treet in thes torre EPA “rorm 7710-36, only upon 

County State . TEP coos 

Indianapolis ‘ Marion oe" indiana vn G6224 
Princ: ite . toa telephone (Ares code, number, extension! 

2 Oomect person Meme thomas V. Kelly Safety Director an) 240-2307 

3.1" applicable — Record mine identification umber —— | not Applicable 

4. H applicable — Record the name and eddress of the parent which is ible for the fiacal I, of the reporting site. 

Meme of perent corporation . 

Union Carbide Corporation 

Address (Number end street! 

a Ris + County Siats ad peed W 

i : . 2 

Danbury Fairfield Connecticut 

~ . Lorber of years 

%. Record the total number of years during which the sf and/or p: ing of has been at the reporting srte. i Approx. 70 

A(2). RESPONDENT ACTIVITY 

@. Identify your sctivity from the definitions in the instruction booklet and mark {X) the box next to the category below that best describes your activity(ies). Mark 0 
Next to sii 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 exemple, if at the same plant site you to id an Mixture and you 
also process an asbestos mixture that is made at another location, then you as & primary pi must also partO ase Y 9 

All persons who are minors, millers, primary processors, of importers of bulk asbestos must report their asbestos activities at all plant sites. 

Mark (X) your activity(ies) that is reported on this form. 

Mine and mill — Complete parts A, Bi1). G. H, 1, J, K [B(3). if appticable] 
Primary processor — Complete parts A, C, G, H, I, J, K 1B(3), if appticable] 

importer of bulk asbestos — Complete parts A, B(2! 18(3). if applicable) 

dary p — Complete parts A, D, G, H, |, J, K 
importer of asb mixtures — C late parts A and E 
tmporter of article(s) containing asbestos componentis} — g

o
o
o
E
8
o
 

Comptete parts A and F 

A(3). CERTIFICATION FOR CLAIMS OF CONFIDENTIALITY 

You may claim as confidential any information you submit on this form. The instructions provide specific instructions on how *o assert claims of confidently. For 
intormation which you submit in sttachments to the form, provide s copy which clearly indicates the information you wish to claim confidential. 

Space is provided at the and of each line to claim i on that line conf: 

For any information on this form you claim as confidentisl, you must certify that the inf. ion is The sig below will attest to the truth and eccurecy 
of the fi "g Allfour must de true about any information you claim confidential. 

1. My has taken to protect the confi y of the int ion, and tt wilt to take these measures. 

2. The information is not, and has not been, reasonably obtainable by other persone lather than governmental bodes! by using legitimate means (other than diacovery 
based on a showing of special nesd and in « judicial or quasi-judicial p rg! my y's 

3. The i is not publict 

4. Di of the i 

. a NCD de 
would cause harm to my 

' Date 

« New f. 1432 

Bit). PRODUCTION OF BULK ASBESTOS 

QUANTITY OF BULK ASBESTOS MINED OR MILLED 

Enter , in short tons, the amount of butk esbestos you exported for 1979 through 1981. O Thin is 0 plam site report. 

Enter, In short tons, the of butk you produced (mined or milled} for 1978 through 1981. 
‘ Report in short tons 

heal Cheysotite Crocioine Amosita Anthophyfite sabeatoe Tremotne Mark (X) 

1979 A/IA 
1880 TV 7 
1961 wi 

B(2). IMPORTATION OF BULK ASBESTOS 

QUANTITY OF BULK ASBESTOS IMPORTED 

Enter , in short tons, the mount of butk ssbestos you imported for 1979 through 1981. Mark (Xi one: = polio ' 

y Report in short tons 

- Cheysoute Crocidotita Amosita Anthophyine esbestos Tremoine Actinoiit Mart 1X) 
1979 tzih 

1980 NLT 
1981 ney ad 

B(3}. EXPORTATION OF BULK ASBESTOS 

QUANTITY OF BULK ASBESTOS EXPORTED 

Mark (Xtone: 2) This is 2 corporets consolidated report 

Year Report in short tons 
Cheysatite Crocidokta Amosite Amthophylite sebestos Tremonte asbestos Actmolite sabestos Mark (X! 

1979 afi 

1980 Ly / fT 
1981 mE 

EPA Ferm 7710-36 (6-12-82) 
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aformati ae.tor. sech ue: afro! 

©. PHIM BAY B)OCESE GH PAQCUCTION 
stoped trom yeu a A Ste Clasesty you wae -prew according to the lst below 

Eng product specu Vepe of devesius ibe: save of . ba 
Enter one end ct par line! Os {Enter one @ ‘ie pe! (Use one fine per Yee consumed Tots! ennusl proguction F vee s ot , Contatentas, 

T at type! (Short tonat mam 15) Mora 1X) 

Coge Generic name 
eumber a Led Quantny Unt of measure Oomestec Exports 

H Fg Corso [am] 1979 240.0 220,000 Each it, 800 1,700 X 

34 Acetylene Cylinder Cromeoine Lj tremoire [1980 105.6 157,000 Each 10,000 1,900 4 

1 Damoane Actmointe | $981 105.6 140,000 Fach 9,600 1,400 x 

It Ti creveotie 1 1879 | 

I 3 Croestoate C] tremotte | 1960 ' 

10) Connnves ) amosne (1 Actmoite [1981 T 

l 2 corysome 1979 il 
1 7) crocssome LJ] Ttremoite | 1980 { 
{ D continued Amoste Actmoite | 1981 t 

(@) Estimate the percentage of the total value shepped from the plant site reported here as primary 198) 25 & 

hsb 

Papers, felts, or related products Unet of measure Asbestoe-coment products Unet of measure Unet of measure 
0%. Commerciat paper Shon tons 94. AIC pope and fitungs Short rons Textiles Pounds 
02. Roliboard Short tons 16. AJC sheet, flat 100 ag. te 26. Cloth Poona 
O03 Millboard Short tons 16. A/C aheel. corrugated 100 eq. ft 26. Tread. yarn. lap. rowing. cord. rope. or wict, Pounds 

04. Pipeline wrap ‘Short tons 47. AIC etengie Squares 
06. Bestar-add gasketing paper Short tons Other products 

06. High-grade electrical paper Short tons 27, Sheet gesnenng lorher than beate:-add) sa vara 
07. Unsaturated roofing tett Shert tons 18. Drum brake brung (aght-mecum veructe) 
08. Sprurated roating fett Short tons 19. Orac brake pads ikght-medum verucie! Paces 20. Panis and surface coatings Golions 
089. Fioormg tett Short tons 20. Disc brake pads (heavy vetucte) Preces 20. Adhesives onc sesionts Gations 
10. Corrugated paper Short tons 21. Brake biock (heavy equoment! Preces 31. Asbestos-rentorced plasncs Pounds 
21. Specialty paper (Specify genenc name) Short tons 22. Clutch facings [af Preces 32. Insulation materials not etnewhere 

23. Automatic trensmeszon Inchon classed (Specify genenc nee) {Specsty! 

Floor coverings components Preces 33. Mixed of repackaged asbestos fiber Short tons 

22. Vinyl-asbestos floor tite Square yords 24. Frepon matenets tindustnal and 34. Otner (Specify genence name) (Specty) 
413. Asbestos-fett-backed vinyt tloonng Square yards. commercial) Preces 

©. SECONDARY PROCESSOR PRODUCTION 
Enters the following information for each type of end product that you shipped from your plant site. Classify end p and mixtures 0 
to the lists on this torm. 

Eno product shipped é Asbestos mixture Annual consumpuon of sabestos 
(Enter one and Total ial tion consumed end torm Function of mixtures 

product per nei (Enter one muxture per bre} sebestos Year {$1 Contrast! 
a (2) ey in product bes Mare 1X) 

Code H unit Code | Genenc name Quantuy unit pe oe Mt eee ee ee eee f (Thousand: 
number | Genenc name Year Quantity | of measure | number | Korn a of messure mm va 

/ 1979 \ 1979 
' 1980 i __ _ 1980 

af 7981 i 1981 

i hy 4 1979 i 1878 
1980 f------...4 1960 

1 LW Continue 1981 fi 1981 

{ 1979 { 1979 

( 1980 {o-oo 4 1980 

1D conned 1981 1 1981 

(8) Estemate the percentage af the total valve shipped from the piant sme reported here as Y 1981 * 

Astomotive end friction products 
$01. Drum brake ening (hght-medum vetecie) 
102. Disc brake pads (hgtt-mecium vehecie) 
103. Disc brake pads (heavy velucie) 
104. Brake block (heavy squpment) 
398 Chstch tecsngs (all) 

Typical terms for products made from asbestos mixturse 

FReor coverings 
133. Vinyi-esbestos floor tle 
$34. Asbestos -tet-becked sheet vinyl floonng 

fretion 
yor, Faction matenais (ndustna! end commercial! 
108. Curtom sutomotve body fuer 
VOB. Tronsmemons: 

912. Reciator seater 
‘113. Other (Specrty genenc name} 

Appliances 
114. Apokance, industnat and consumer 

iSpeaity genenc name) 

+ 124. Waltitoofing paneis 
328. Other (Specsty genenc nome! 

Ctothing 
9268. Aprons 

222. Other (Spra/, genenc name! 

‘Thermal neuisnon 
is Othe: (Specrty genenc name! 

beater addrion 
TBS. Sireet Gasuatty, fubses ccspststd 

compressed 
157. Compressed sheet gesketng lother) 
168. Metal enforced gaskets 

ond apples Texte and fel products — Can. 

161. Coutks, manne 191. troreng board pads end 
162. Liners. pond or canal smeulanos 
163. Manne buikheeda 192, Mantes, lame oF catetype 
904. Othe: (Specrfy generic name) ester 

183. Packing end pactung 
components 

Paivts, coatings, sealants, end compounds 184. Prono end organ tetts 
186. Asphatuc compounds 106. Rags 
186. Atomotrvertruck body costings 104. Tape 
487. Butfing and compounds 2B7. Thester orters 

. 186. Other (Specrty genenc name! 
170, Fisstung é‘ 

973. Mester and stucco 201. Acoustca 
174, Pump, valve, flenge, end tank seeking 

components 
176. Root cosungs 
176. Textured peants 
177. Tde coment 
178. Orne: ([Specrty genenc name) 

$80. Rope 0+ breading 
181. Yorn, tap, of rowing 

VO82. Wiens 
103. Bags 
484. Betung 

214. Lame sockets 
216. Light butbs (a® types! 
aw. Laenge for vate sates 

317. Pronogragn recoras 
ch Pomery cley 
TO. Weichna rod commnys 
220. Sroer [Spectty penere nese) 

feng catonets. 

Enter the following information tor each type of asbestos mixture that you imported in 1981. Classify your imports according to the liste in section C or D. 
E. IMPORTATION OF ASBESTOS MIXTURES 

Asbestos muxtures Asbestos fiber content {if tnown! Tote! annus! imports 
, {Enter one murture per sna} Pn Your {31 oe oe 

Raced Generic name Type of asbestos Cueery Quantity Unit of meseuro "U's eobers), 

1 (J crryrode () anthoctyies [) unknown 1978 
\ D croceatte 2 tremoinn 1980 

fh A f) Dawoste 1 actnoies TO uranewn 1081 
| IV al Tereynadte LJ anmopewine LJ Untnown 1970 
I D creeiterte 2) tremoiee 1880 
10. conti Diamosite ©) pconcits Ountrewn 1981 

t TJ creyeocs LJ Anmogmytes LJ ustnown 1979 

' D crecidcre (2 tremoies 1980 
11D Continued Dlameere C actnoice D uneroen 1981 L_ 

EPA Form 7710-56 (6-12-82) 
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2 oe : an me os 

— Pepe 3 

-S7ReBORT OF COMMERCIAL AND .. a we ee te te ee pe 
-TNDUSTRIALUSESDRASBESTOS . ban aires Nie 

Continued 

F. IMPORTATION OF ARTICLE(S} CONTAINING ASBESTOS COMPONENTS 

Enter the following information for each erticie thet you imported in 1981. Classify your imports according to the ists in section C of D. 

Arocte neme 

(Enter one sructe per ine) Total ennusl imports « 

7 al {2) (Use one bne per componert) Mark (x) 
Code - Unit of Values ni | Generic neme You Ousntity meesure U.S. doers} o 

1979 

1960 

4/ La 1987 % 

N/A 
139798 . 

1960 ~ 

1961 

G@. EMPLOVEES 
Record the number of employees at the reporting sits in each of the categories below. Count esch employee in one category only. 

mew ctorooree [at 
(1) TOTAL number of employees at plant site {Sum of 2, 3, 4, and 5) HHOLE PLANT 392 

{2) Number of production employ ASBESTOS. PRODUCTION 28 

(3) Number of emptoyees in shipping, raceiving, and ing . WHOLE PLANT li 4 

(4) Number of maintenance employ WHOLE PLANT 22. 

{5S} Number of other employ wee donee 331 

H. SUMMARY OF CURRENT WORKER EXPOSURES 
This section requires you to report, by catagory of production workers, the arnthmetic mean of the B-hour time weighted average (TWA) and ceiling concentranon 
exposure levels for all employees at the reporting site. Report for afi employees for whom you have 5 determined a TWA end according to each production line making 

) the reported prod The i js include a for making Y {awe Ap 

Oty. tims warghted average 

End product Arithmetic Tots! | Number of Coikng teense! 
(Enter nee) Rescondent Production work cat pene of] mean of fumber of) non: cont on 

” meseure- | O*V800" | ments | massure- | (Menge) | Mark (x) 
Code | ments (hiters} mente 

number} Genenc name (2) 3 (ai (6 ie) 7) (8 19) 
' Mine on . wortung in 

Miners and | Tene. inctucing transporters) 
Mot applicable 
1 milters mo 4 employees workung in 
Fi Producvon eraas of mill) 

Y Fiber intr 9 . 
| Proceseors | mixing. bag opening, fufting, willowing, etc.) 3 0.17 | 0.21 5 id 0.01/ x 

t Wet includ orang. saw. 7 
34 =| Acetylene Primary ing. Oring. cUTDNp! pnnding, pulverizing, weave, tC) 7 0.16 { 0.21 6 0 8: Ht x 

1 Cylinder Processors i in . 0.Q1/ 
i} ove pol pera eutung. gnndkng. pulvenzing. wreeving. etc.) 6 0.02 0.01 5 0 8:93 x 

en | chee 8:8)” ' breduction employess 12 0.01 | 0.00 5 0 . x 

oT Primary 
1 processors mee bag opening. . fluthing. willowing, etc.) 

t Wa i 
i] Primary ing, Grilling, cutung, grinding, pufverizing, weeving, ne. f 

prevesters | Ory com 
1 eoesers 7 
{ Other production empteyess 

t Primary Aber ti 
| processors | mizing. bag opereng, fuftfing. willowing, etc.) 
t 

sew. 
' Primary bebe ‘drilling. cutung. grinding, Liirneeniy re, ete.) 

processors | Ory mechensce! ope pone 
i dory gro- ing, Grithng, curing. gnnding, pulvenzing. weaving, otc.) 

t enesors ° ; 
I Other production smpleyses 

10}. fing end analy ethead: 

& Mark this box if you use the NIOSH thad to sample sii c of fibers in the y and ly 
{OHEW (NIOSH) Pub. No. 79-127). 

Hf you utilize other pli Nya enter the rer codes for those methods listed in ae 
the instruction booklet under oan 1 N A 

(11) Enter the lowest 6 bis level of the that your y to attain by the ing and analysi: . 
(Measuremants below this level should be consi as" ** for the of this rule.) 0.01 Fiber/ec 

te? 

|. MEASURING ASBESTOS EMISSIONS OR FIBER RELEASE 

NPDES Permit number H 
jpate 

' N, i/ ' N/A A ! 
Oo Yes, enclosed is » separate report for this section conceming ing asb ssi no separate report 

EPA Form 7710-36 (6-32-82) 
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' Page 4 

J. WASTE AND DISPOSAL 
so [> Emer the ing inforrpation. for eactrend pr you report in eection.8/1). C. and Q. I you cannot provigie information by end product. provid infqrmetipn accor, | 

2 ~ ding to the form of waste (column 21° 7" Tt eee Tie eN os teats Pe . 

too seppuct. - _ ”-L-form of waste (shuday, Tom aoe | “puesagy (= ria |. Lf. : <e . : 

os bey-soecrarpired bal weste,  [eabentos utes tecaiy Loceton | Ownership narerdovs ot ' Mark (x) 
Code ! ic name Short tons} (See matruchons} feciisty? 

fumber| Generic (2) 3) (4) fe) tb) ie) (d) (6) 

\ LD surtece mroowncment 

34 1 Acetylene Waste pile loners |Dcompany | © ves . 
1 i 1330 3 D Lane vesunent Wet Sludge into a ; Cylinder Sludge 3 % Bure fc) oft-erne Bapovee Bd wo Trailer x 

l © End product report CD seepage tecity 

1 &) Form of wants report D ecucn wot 

i sete menosiet oO oO O 
34 | Acetylene Wane pie On-site |! Compery Yer | wet Slurry pumped ' Cylinder Slurry 781 O.By Ee Lan weewnane El ott-ene Chroere BE No into x 

| Dent precuct report Seepage tactety 
1) Form ot waste report OD ieection wea 

‘ DO surtace mpeuramert . 
I C2 wane pa Dowsite | company | (2) ves 
' | urs cesmen = (Doras |Dewae | Ono 
1 as ; D municipe! : 
1 DD ene product report Seepage facity 

DD Form of waste report D trpeceon wel 
(7) You may descnbe in # separate enciosure any steps you teke to ensure that waste Goes not release airborne fibers. 

i) No separate report 

fram 5S area is treated by the above equipment. 

Yes, isa di of waste di 

K. POLLUTION CONTROL EQUIPMENT 

On lines enter int about each piece of air pollution contro! equipment used to control esbestos emissions at your plant site.  contisentia! 

Equipment] n a 
Estimeted} Normal Quantity 

her leacoment Satan ana tT anon efficiency Mg Source of sor * Special probierns? 

See cocel) temperature | end ESP | ipercent! |inre.svear!| (Pounds) chimney? 
al (2 eD) ta} (5) (6) 71 (8) {91 (101 

Volume = Toot Tire vy ord 

520 CEM 99.56 ___ . Be ves 
i (0) ‘emoerat: Desgred] 800 | CL) Deaqned Plant Dust/Dirt D wo SEE NOTE (1) 

A40-120°F. | Swe Actual DB sctust 
Volume je feat [Rehr Pounds 

(BH) | 682 CFM 4.5 | 100 « 250 See Notd D ves 
2 Tampergivre BB Dengred Cloeepea | Shredder Room Dust BIN SEE NOTE (2) 

(5) 70°F. Owe 10) actus 0 Actus! : 
Vonuene Square feet Fire.7yt, Founds 

(BH) {| 5-30 CFM| 60 100 « See Note Oy 
Mixer hated SEE NOTE (3 3 emosigtors LS designe 250 C2 desgred No 3) 

(RA) 70-F. Dwa [Dace Cactus! 
Slane jaere Test fay TPounde 

7 A * 5 Yes 
empetature 

Desgnes CO desgned No 
Ow (DD actus D actu 

Volume "[Squere feet Hea.tyt. [Pounds 

hed a DO ves 
Tempersture 

Desagned CO pengnes o No 
Own [Dacia Dactas! 

re Ty, |Founds 

s Core! > | Sonne Bae jompereture Designed Desgned N 
Cwa |[O actus D actus! ° 

{TE the p of plant exh air that is treated by the ip listed above <o.5 %& 

ic of ttern CONFIDENTIAL PROCESS INFORMATION 

Note 1: The central vacnnum 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 asbestog 
fibers from 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 emi of the exhaust Pipe to check 
for holes in the filters. Exhaust is hlown through Dacron 16 oz. filter bags to the outside of the building. 
Data are estimated, not actual. . ; 

Bete 3: Susi. Cilier used ow preveuc 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 outside is through a 4" pipe. ‘Data are estimated, not actual. 

pote 4: (Item ilj: 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 

amount, less than 0.5%, of the total exhaust air from the entire plant. 

bhD47 19 

SPA Ferm 7710-36 (6-12-82) 
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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 
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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 a¥ the larynx‘ or renal organs.* Cancer of the 

ovary in von has been ascribed to asbestos exposure.’ 
Jt is suggested that the cases described were actually of 
peritoneal origin and due to malignant mesothelioma of 
the peritoneum. 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. 

lasting up unti] very recent times, it has been estimated 
that millions of people have been exposed in various ways 

to various varieties 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 

invanably fatal within a short 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 hygiene, 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 to 
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 
arthritis. 

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 

summanzed 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 establish a data base for long 
term follow-up of asbestos workers. 

A. 1. Name (include maiden name for married women} 
. Identification number (social security number. etc.) 
. Date of Birth 
. Place of Birth 
. 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 I.D. number (clock no.. etc.)* 
2. Employee's occupation (job description. including raw materials 

handled) 
3. Lates! dust levels in job and department 

*The employee 1.D. number should never change and should be re- 
allocated to the same employee 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 14° Postero-anter chest roentgenogram* 

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

Sputum cytology (value not proven in screening) 
Measurement of angie between nail! and cuticle to 

document appearance of clubbing of fingers. 

*Oblique 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. ]t 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 
long-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 
engaged in an occupation exposed to airborne 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 disease, and pulmonary function tests to include 
forced vital capacity (FVC) and forced expiratory vol- 
ume at ] second (FEV, 9)."’ 
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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 bilatera] 

end-inspiratory fine crackles 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 

earliest changes which would result in deciding whether 
the individual should be advised to consider alternative 

employment. Radiographic evidence of predominantly 

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 Intemational Classification of 
Radiographs of Pneumoconioses (1980).'° 

Pleural 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 Jung 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 to 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 Bumulative dust exposure, the higher the 
probability of Ppperessive 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 

medica] surveillance armamentarium but it is useful in 
early 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 

Kree}."" 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 Kree] post- 
ulates that the finding of pleural effusion, rib destruction, 
pleural plaques 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 lung 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 patter 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 
overal] 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. It should always be borne in mind 
that the employee's attitude to periodic evaluation differs 
from that to the pre-placement evaluation and whereas the 
concerns at the time of the latter were job suitability, the 
concems 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 contro]. The role of 

the physician is the prevention of ill-suited job-placement 

and intervention af: interface between worker and 

work. The technique‘of 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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