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EPINFEMIOLOCICAL STUDY OF VINYI. CHLORIDE WORKERS
. Final Report - May 2Z, 1574
1. SUMMARY
Eight thoéusand threc hundred anod eighty four men ~who had had at lease
otne year of occupational exposure teo vinyl chloride blefc;re December 31',_ -
1972, were followed im a I'Ilistcrical prospective mortzality stud}l’.l The
mafor findings of the study are:

1. The overall morcality of the study population was
approximately 75 percent of what would be expected in &
comparable populaticn of U. 5. males,

2. No cause of dearh shewed a statiscically significant
excess over what would be epxpacted in a cocmparable U, 5.
mal.e population.

3, Mo new deaths identified as angiasarcoﬁa of the liver were
faund.

4. All previously kﬁown Anglosarcoma deaths in the ptudy
pepulation during the study period vere found as part
of the routine study procedure.

S. Canéers of the liver {primarily anglosarcoma), respiratory
systen, b;ain. and cancers of unknown primary site; as
well as lymphosarcema, eccurrad more often than expected in
those members of the study populatiocn with the greatsse
expesure. Even though the excesses were not statistically
gignificant, the findings warrant further study.

€. Other cancers cccurred ar lower levels than in the general
male population, with the exception of cancers of the

~ buceal cavity and pharynx. There was an excess of these .




II.

. .

cancers, vhich however was Inversely related to expesure,

The explaration for this finding 1is not apparent.

INTRODUCTION | : _ ]

The study was begun by Tabershaw/Cooper, Associa:es,-In:‘ on

“Jupe 15, 1973, under ceatract from the Manufacturing Chemists Association.,

The original eighr month period of the coutract was later extended by two

months, in consideration of logistical problems arirsing from the number of

plants which participated iz the study.

The objectives of the study are:

(1) To compare the mortality of individuals who have worked in vinyl

chloride plants wirth that of the general population;

(2) To compare meortality patterns withian the population eof winyl

chloride workers, based upon estimated cccupational exposure; and

(3} To compare mortality among vinyl chloride workers with the mor-

tality of ather groups which TCA, Inc., has studded,

The study took the form of a historical prespective mortality study.

The study population consisted of irndividuals who had worked for at least

one year in a job 1ﬁvelving exposure to vinyl chloride befeore December 31, 1972,

and included retvired and terminzcted as well as active workers. For each such

worker the date of birth and an employment histery were obtained, and the

vital status of the worker as of December 31, 15972, was ascertained, For

thode found to have died, those death cextificates that were available

were obtained and the cause nf death determined.

was compared with that of the United Scates male papulatiom.

The observed mortality
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I1I. SELECTIONM OF STUDY PLANTS

The Manufacturing Chemists Associliation identified 43 United Statas
plants belonging to 19 companies, which either preduced vinyl chloride or
used 1¢ in the-proddction of pclyviAyl chlorfide. The name and address
©f a responsible lizison person at each company and plant w%s rrovided
te TCA, Ine. C(Attachment A},

A brief questionnaire was sent to each plant tov obtain an estimate
ef the expesed population and to find out how far Lack in time personnel
records could be obtained, and to determine whether job histories were
available for retired and terminated workers (Attachlment B).

A1l the plants responded. On the basis cf the replies, four plants
were drepped from the study because they had. begun operation after 1568,
It was felt that éxposures in such plants would be too recent znd too,
brief to provide useful data. $Szudy of one other plant was deferred be-
cause it had stopped production of vinyl chloride seven years ago, and
appeared to present difficulties 3n identifying an exposed population.

In addition, three more plants were excluded from analysis because,
wvhen data analysis began, it waz found that information from these plants
was defactive in one of ‘several respects (e.g., no exposure data, no job
hisztories available for terminated employees, ete.). |

The présent report therefore deals with 35 domestic plants involved
in either VCM or FVC production, which provided a study population of

8384 individuals.
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IV. DATA COLLECTION

In each plant, data were collected for each worker stated by the
.planc manapement to have been employed for'et least one year in a job
iavolving exfosuré te vinyl chlori&e. In some plants, particularly those
producing the monomer, this determination could be made n:; the basls oE. )
job titles. Usually, however, exposure was a function of both job title
and the location of the job in the plant, s0 that the assessment of axposure
had to be made on 8 case-hy—case basis by plant officials.

Data were collected for as far back in time as complete records were
kert. In most cases this covered the entire history of the plant. Im
otLars, records were keapt for a2 fixed perlod such as 8 decade. In a few, -
tecerds were kept for different pericds, depending on whether the worker
bad died on the -job or had left employment.

In the latter case it was necessary to exercise care In defining'the
period for which study data were to be collected., TFor example, if a plant
kept records for five yea:l-:s on those who left eorployaent, tut kept them
indefinitely for those who died on the job, no termination could be in-
cluded in the study unless it occurred withic the last £ive years. DTata
from the earlier period would be biased for the purpose of this study,
gince » worker had to die to be in the records for the earlier period.

The policy therefere was to deter&ine how long each kind of recozd was
kept (gquit, discharged, retired and alive, retired and deceased, died
while employed) and to define the study period as the shortest vf these.

Cne proﬁiem which arose in the PVC plants resulted from the fact that
a worker could transfer within the plant from e::po-sed‘ o non—exposed jobs.

Therefore, even though the mumber of workers in exposed jobs at a given
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time may have been a small proporction eof the total work force, it was

nacessary tc search every vorker’s recerd to find these whe might in the
past have had over 2 vear's expericnece in exposed jobs. Several of the
PVC plantse u;dercéok to conduct th;s search themselves.

As a result, plant data were coliected in two ways. In some pl'arlt.s,
a TCA, Ine., team visited the establislment, copied the records designated
by management as representing exposed workers, and obtained sufficiencly
detaziled exposure estimates to produce a job history. In athers, the
plants were provided by TCA, Ine. with standard forms which they £illed
cut for workers whom they fdentified as exposed. Three basic forms were
used, depending on whether the worker was known to be glive, known to be
dead, or was of unkwwwm status. 1In all three cases a work history with
estimated expostire was recorded, the differences being In the ancillary
data required.,  Atcaclment C shows such & form for werkers known “o be
dead.

Approximately 5000 of the study-population.came from plants visited
by TCA, Inc., while the remainder came from plants which had £illed out

the forms themselves.

¥. THE MEASUREMENT OF EXPOSURE -

The job history forms (Attachment €) were eriginally designed in the
:xpe::a:ién that vinyl chioride exposure on each job could be quantifiad
in parts per millicon. This proved generally to be impossible. Howewer,
industrial hygilenme and safety persomnel iIn each pléuc-vere able to Identity
certain jobs and-locations as involving the highesgt exposures in the plant,
and to clagsify other expasures as medium or lew relative to the "high"

represented by the jobs with the greatest exposure. Therefore, the actempt

'tﬁjqj
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to obtain objective exposure data was abandaoned, and each exposed job im

the worke-"s history was scored I, 2, or 3 to indicate low, medium et high

egtimated exposure.

This gross classification has two major failings, as a result of the

sabjective nature of the estizmates. The first is that the scores represent

estimated relative exposure within a given plant. It 1is therefore possible

that, in objective terms, a "high" score in one plant cerresponds to a

"medium®” ar even "low'" score in anocther. The second is thak expesures in

mest plants have tended to dacrease over time, so that a worker with long

service may have had Jobs in the remote past which imvalved “louw" exposure

relative to other jobs at that time, but which might be "high" in comparison

with current exposures in the same job. This subjective classification is

therefore of guestionable validity in characterizing the exposure of a .

given worker. For epidemiclegical purposes, however, those who have high

scores can reasomably be expected, on the average, to have had the greatest

exposuze, while those with low scores will kave had the least, even though

the true exposure in each group may vary considerably-from person to person.

The estimated exposure history of each worker was summarized by calculat-

ing An Exposure Index fEIJ. This was done by multiplyisng the number of months

oo each jobh by the exposure score, totalling these overzll exposaed jobs, and

dfviding byr the total number of months of exposure.

VI. FOLLOW-UP OF STURY POPULATION

A follow-up procedure was ingtituted for thase uﬁ; had left employment

and whose vital status could not be determined at the local plant.

A portiom

of the terminaticns was traced by mall, using a form lecter sent to the last

oow 1060




-7 -

known address. Attachment D shows such & letter, If the letter was ra-
turmed as undeliverable, the procedure shqwn in Figure 1 was used to
obtain =z current address. : .

The va2mainder of the terminacions wasz traced thrbugh a revail F:eﬁit
bureau. The latter was also done fo; a2 portion of those who could noc
be found by the mall follow-up,’

Approximately 5500 of the study population came from plants in which
direct mail follow up was employed. In the remainder of the population v
follow-ups was by retail eredit bureau. There was no significant
diffarence batween the success rates of the two methodologies.

Table 1 shows tha vital status of the study population as 0f December 31,
1972. Follow—up is B5 percent complete, altheough follow-up dara were
still being re;eived at the time the files were closed for this report.

Qf the 352 workers known to be dead, death certificates have been received
for all bur 24,

The mortality calculaticns in the succeedi?g sectlions of this report
are based only on these workers who were suecessfully traced, which is
equivalent to assuming that mortality among those not found is the same
as ameng those u%a ué;e fuﬁnd. In 6:&&? to examins the teasonablene&s of
this assumption, the differences between those found and not found are

examined briefly as part of the following section.

VII. DESCRIFTIQN CF STIDY POPULATION

Table 2 shows the distribution of those successfully traced, by year
of birth and number of months of exposure. The median birth year was 1931
{compared with 192C for those not found) and the median duratiqn of employ~

ment in an exposed Job was 80 months <344 menths in those not found)}. The

ool 1061
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shortest expoéures cccur in both the oldest men, most cf whoseworking
1ife was over when vinyl chloride came intolgeneral use, and the youngest
men, vhose date of hire was closer to the closing date of the study.

Although nearly half of the study population had less than 60 Qonths
of exposed employment, there were neve;cheless 855 wérkers wich 20 year;
or mora exposure, and 1641 with 15 years or more.

Table 3 shows the distribution by duratiom of expesure and the year
in which exposure began. The median year in which exposure began was 1962
(versus 1953 for those not found). Notice that almost half the study
population first entered exposed employment in the decade 1960-69. This
reflects the fact that a grear many plants first begac vinyl chloride
cperations in that decade and means that these workers have not been
followed for anm, substantial lengch of time after their exposure occurred.

Table 4 shaws the relationship between duraticn of exposure and
Exposure Index (EI}. The median Fi is 1.44 (1.75 for those not found}.
There does not appear to be & close relationshi? between the EI and the
duration of exposure, that is, workers with a higher EI do no: differ
substantially in Euratian of exposure from those with a lower EI, One
inplication is that in-assessing the ralationship btetween mortality and
exposure, both duration and level of exposure should bhe examined separate-
ly, as well as in combinativn

The data shown above for these not found indicatas that they wers
born (and began their exposure} about 10 years before the group an which
follew~up was complete, and had about half the duratiecn of employment
with a slightly higher EI. Typically, their employment in an exposed job

arded before 1960. The bulk of these workers came from older plants from
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which dara were collected late in the scudy,

Although there appear zo be nathing very wausual about this group
in terms of work histery an. expeosure, it is nevertheless true that their
cxposﬁres took place further back in time than that of the group success-— -
fuiiy tt;c;d. It is th;:efore pcssiﬁle that thelr mortality, after a
substantial latent periéd, might show a somewhat d{fferent pattern .of

mortalicy from the traced group.

VIII, CALCULATION OF RISK OF DEATH

The usual pethod of deseribing the risk of death in 2 study eof this
‘kind is to express the number of deaths which actually occurred as a
percentage of the number which would have been expected in a comparable
male pepularion cbserved over the same age and time intervals, This
statistic 15 called the Standardized Horhality Ratio {SMR).

In order to calculate the nunber ¢of expected deaths it 1s first
necessary to calculate the number of years for which each worker was
chserved, and tao classify these vears of cbservation by the age intervals
ipfo which they fell and the birth dace of the wo:ker;

Table 5 shows such & calculatien for the 7128 vinyl chloride workers
ou whoz follow—up was complete., This group represents 77,346 person-years
of observation. For example, the table shows that for workers born In thse
years 1925-29, there were 2725 person~years of observaticn in the sge
interval 30-34, and an easy calculation shows thar these person-years were
lived in 2 period whose midpoint was about 1960, Therefore, the number of
deaths to be expected in this cell ¢f the table is the number of deaths

occurring in 195Q among 2725 males aged 3I0-34 in 2 comparable non-exposed

populati--a,
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In the preseat study the U, §. male popularion was used as the
standard of comparisen, and the age-specific U. S, male death rates
for the appropriate ages and years wore app%ied to-the corresponding
.calls of Table 5 to obrain the expec:ed.deaths.l This was done for all
;auées of déath toge:her; and ier each of the 35 causes for which detailed
mertality rates a;e pubiéshedton a national basis (omitting such causes
as breast cancer, congenital malformacions, and diseases of iInfancy),

' Table & shows ohserved zand expect;d deaths, and the SMR, for each
of these causes for the toral géudy group. In calculating the SHR'; for
specific causes, the 24 dezthe far which no certificates were found were
assumed ta have the same zause distribution as those for which certificates
were available.

In the standard population, each SMR would be equal to 100. Therefore,
the statistical significance of the deviaticn of each SMR in the stu#y
population from the expected vwalue of 100 was tested. A single asterisk
indicates those SMR's which differed significantly from 100 at the §
percent level, that is, which had & probability of .05 or less of
occurriog by chance. A double asterisk indicares those which weare
significant at the 1 percent level. SMR's based on fewer than 5 cbserved
cases were not tested for significance.z The practical interpretation of

thege statistical statements will be examined below.

L Each diagonal In Table 5 corresponds to expericnee centered arcund a
given year., For the first three diagonals (from lefc te right) 1950 rates
were used; for the next three, 1955, 1959 and 19265 rates were used; for the
lave two, 1967 rates were used.

2

Large-sample tests of significance were darived from: Chiang, C. L.,
"Standard error of the age-adjusted death rate," Vital Statisties
Special Reperts, 47 (1961) pp 275-235.




=11~

Table 7 shows the same SIMR's for workers with an Exposure quex
below 1.5 versus those at 1.5 or abc@e. The dividing point ?f 1.5
repregents a level halfway between "iowf and “medium.* |

Table B shows similar results for workers with less than 5 vyears

exp&sure versus those wicy 5 years or more.

In order £n examine the pnssiblé inreraction between duracion and
level of exposure, the study population was divided into 4 groups on
the bagia of borh EI (low va high) and duration of exposure {shart vs
long) using the same dichotomization as Tables 7 and 8.

- Table 9 shows the results for short versus long exposure in the low
EI group, and Table 10 shows the same comparison in the high EI group.

In each of the above tables, deaths fer vhich certificates had net
Been received wers amssumed to be distributed as a uniform percentage of
2ll causes. The cause specific SMR's were therefore adjusted upward by
a percentage which varied in each su?group. Table II shows the distfi—

bution of uncertified deaths in each group, and the resulsting percentage by

vhich the cause specific SMR's were dncressed.

IX. ANALYSIS

The overall mertrlity of the study population is statistically
significantly lower than that of the U, 5. male population. There were
352 observed deaths compared with 467 expected, fur an SMR of 75.

Table 6 shows that no specific cause of death was gtatistically signi-
ficantly gpreater than expected., Several, particularly heart disease,

aceidents and “other diseases' not detafled in the tables, were significantly

below thelr expected values.
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When the study population is divided according te length and duration
of exposure (Tables 7 and 8) and ccmginations af these measurements
(Tables.Q and 10} three majer pa:terné emarge.

For malignant neoplasms as z whele, the SMR increases with increasing
exposyre, vhether measur&d_by level,.duration, or both, In the high ex-
posuze group Qi;h 5 years ‘or wmore exﬁ;sure (Table 10) there are 3§ ohgerved
cagses and 26.11 expected.

For cardievascular - renal diseases as a greoup, there are also ilncreases
in the 8MR with increasing exposure, but the number ¢f observed cases remain
less than axpaected, the differences being statistically significant in all
groups except the high exposure, leng duration group in Tzble 11,

For all other causes, there are no sonsistent relationships with expesure.

Within the malignant neoplasms, the largest {(although not scatistically}‘
gignificant SMR is in cancers of the buceal cavity and pharynx, with 5
chserved, 2.84 expected, and an SMR of 1839, However, Tables 7 to 10 show
that all these cases have Expogure Indexes below 1.5, and 4 out of the 5
have less than 5 years exposure.

Cancer of the digestive system shows mo excess in the study population
as a whole. However, in those workers with Exposure Indexes of 1.5 or
higher, there are 12 observad cases where 9.14 are expected (table 7}, In
the subgroup of the above workers with S'ye;rs ©T more exposure, there are
11 observed cases and 7.47 expected.

Respiratery cancer shows a slight excess in che total group, and a
similar pattern for different exposure categories, with 13 okserved versus

10.28 expected when the Exposure Index is 1.5 or higher, and 12 ebserved

versus 8.50 expected when, in addition, the duration of exposure i5 5 years
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Qr more,

Halignant neoplasms of other and unspecified gites show an excess in
the toral group, and an increase vith both level aﬁd duration of exposure
l{TayLes 7 and 8). The relationship wicth exposure is more promounced, Since
those with =£posures c£ less tkan 5 years have fewer cases than expected.

The lyﬁfhosarccmas,'althaugh oé:urring at about the expected Tate when
the whole group 1s considered, are concentrated dlmost entirely in the high
exposure long duration group. .In that category there are 4 casea observed
apd 1.84 expected.

Cancerg of the genital and urinary organs, and leukemia, have fewer

cases than expected., The number of cases I8 too small tc examine acy trenda.

X. DISCussIoN

The favorable overall mortality of the-study population 1s a phenomencn
commonly observed in workinpg populations. Studies of several occupational
groups have shown that, even if there is an occupational hazard which greatly
ingcreasas the visk of death from a particular cause, rhe overall mortalicy
may well be favorable. Table 12 shows the SMR's obtai;ed in a number of
recent studies of other oceccupational groups. Although for technical reasoms
these SMR's are not strictly comparable, the overall mortality in the present
study is clearly favorsble. .

SMR’s which are higher than expected may be worthy of attentiecm
even If they are not statifatically significant. This is especiazlly true in
the present study since the number of deaths from many causes is quire small,
and even a relatively high SMR may not rcach statistical significance.

I1f, in additicn, z particular cause shows a consistent pattern of

increase with exposure or estimated exposure, the findings are particularly
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inrerasting.

By these criteria, mortality f;om digestive cancer, respiratory cancer,
cancer af other and unspecified Siteé. and lymphcsércoma, appear to be related
‘to exposure as estimated in this study.

‘ In view of the_assﬁc;acion between vinyl chloride expasure and angio-
sarcoma of tﬁe‘liver. the digestive ;ancers ucré examined further tc ‘ses
what contribution anglosarcoma made to the observed mortality pzattern.

Of the 19 digestive cancers, 7 were liver cancers, of which two were
snglosarcomas according te the death certificate. However, among anglosarcoma
d;aths in vinyl chloride workers identifisd by other investigators, there
wera & which occurred in the present study popeiation during the study
periocd. They were all found in the course of the stu&y, tut & were Iisted
on the death certificate as due te causes other than angiosarcoma, Table 13
shows these deaths with the death certificate causge.

If there had been no angiosarcomas, Table 13 shows that the total pumber
of digestive cancers in the high expesure group would have dropped te 8, and
the number with high exposura and 5 years or more exposure would have dropped
to 2, so that the mortality pattern in this cause group is due entirely to
angiosarcoma.

The cther canse group worth further investigation is cancer of
other and unspecified sites, both because it is # heterogeneous category and_
because it seems, uniike the other cancers, to be more related to duration than
te level of exposures.

Table 14 shows a list of the specific causes included in this categery,

vhich 1z essentially brain cancer and gensralized cancer with primary site
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unknown. Abour 40 percent of the obtserved deaths vere due to brain cancer.

In the general male populaticn, abour 22 percent of this gategory is due to
brain cancer, sc that not only is hhe_mnrtality from this cause excessive, but
braiﬁ caccer 1s overrepressented,

. The possiﬁi;ity‘e;ists based 65 the iack of specificity of some of the
listed causes that spme cof the brain cancers were not primary, but.metastases
from ancther unidentified site such as the lung.

The cancera of the bu::;l cavity and pharynx are difffcult ko explain
because of thelr occurrence in tha lowv exposure — short exposure grouwp. It
e possible that this is a chance occurrence, oxr that exposures to other

substances were invelvad.

XI1. POSSIELE BIASES IN THE CALCULATION OF RISK

There are three areas in which bias could have entered the caleulacion
of the agbove SMR's, The first is the choice of the U. 5. pmaie pupulatiﬁn as
a standard. The second is the absence of 15 percent of the population who
were not found. The third is the discovery, 2s-'the study ended, of a group
of 1500 vorkers whose exposures cccurred up to 35 yeari age, and whe aTe not
iucliuded -in the study group.

The cholce of the U. S. male population was not entirely appropriate.

The study paopulation was concentrated almost entirely in the Eastern haif of
the United States, whose normal mortality is slightly higher than that of

the whole country. This implies that the correct expected walues should

have been slightly higher than the oues which were used, and the corresponding
SMR'g elightly lower. This has no practical sigunificance except for those
mzlignancies in which the SMR's vere above 100. However, reglonal differences
in mortality from those causes is such that these SMR's would have been at

most 1.5 to 3 percent lower, with no substantive difference in the results.
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The workers who could net be traced .may concelvably contain a dispropeor-
ticnate number of deaths, which could increase the overall SMR. It appears un-
1ikely that the distribution of causes wcuid be substantially diffevent, Ecﬁ-
" ever, uithbgt actual data in ﬁand, the possiblility cannot be ruled out that
either some new causes éf-death might become significann, cr that some of the
relationships found in ;his ;tudy'mighc be dilu:ed:

The same comments epply even more to the group of 1500 wvorkers discovered
toe late to be included in the atudy group, since they would provide data im

precisely the area (very long exposure #nd long latency) in which the present

study is rulativzl& wealk.
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_ Table 1

Foliew-up Sratus of Bi84& Vinyl Chloride Workers

Total Alive Dead Unknown Decath Cert{ficates

. Rec'd. Not Rec'd.
Humber BiB4 677G 352 1256 328 24
Percent 1na.0 80.8 4.2 15.0 52.7 7.3

April 15, 1974

oo 1072




Table 2

Distribution of Months in Exposed Employment by Birth Year,
for 7128 Yinyl Chloride Workers wich Completed Follow-up

Year of Months of exposure

bireth Total <60 60-119 120-179 180-239  240-299 300-159  160-419

187579 1 1

188084 S 2 2 1

1885-89 7 1 k| 3

1890-54 21 3 ? 9 2

1895~99 B 10 & g 12 2 |
190004 a9 9 "13 21 22 17 b 1
1905-09 N4 KX ] 27 35 37 43 Y4 3 pd
191014 404 79 62 58 12 73 41 . 15 2
1915-19 648 145 1) . B0 120 105 B4 13 TS
1920-24 897 229 191 98 143 160 64 B b
1925-29 240 2716 214 1L8 169 139 20 4
193034 877 . 207 252 128 181 26 3
1935-39 986 454 a78 120 27 7
1940-44 1169 664 481 16 8
1945-49 70N 632 66 2
1950-54 132 132
Total 7128 2955 1796 697 186 565 5 13 19
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VLOT PO

in Which Exposure Began, for 7128 Vinyl Chloride Workers wich Completed Follaow-up

Table 3

Dlatributicn of Months {n Exposed Employment by Year

Months of Exposute

Year Exp,

Scarced |Total <60 60-119 120-179 180-239 240-29% IN0-35%  460-419 | .Uaknoun
£920-19 35 2 4 1 4 & 11 5

1940~49 1048 135 93 119 151 271 - 237 34 2

1950-59 1962 a9 257 KL RS 631 282 . ’ 20

L360-6% 3368 1714 1442 195 L7

1970-71 L5 i

Total 7128 2955 1796 698 786 565 250 19 39

April 15, 1974

=T e T
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for 7128 vinyl chloride Workers with Complete Follow-up

Table 4

Distribution by Honths of Expased Enployment and
Expozurs Index

Expodure Months of expoaure
Index .
Total <60 60-11% 120-179  180-239  240-299  300-359  360-419.| Unknowm
1.0-1.4 | 4032 1715 1125 402 406 174 92 e
1.54 Jo5? 1240 67l 295 380 29 159 21
Unknown 39 39
Total 7129 2955 175 697 786 565 251 19 39
May 2, 1974
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TABLY &

ONSERVED DEATHI/EXPRCTED DEATHS AND STANDARDIZED MORTALITY RATIOS IN VINYYL CILORIDE UDRKERS

Cauxa of danth uith I.C.D. number

oba feAp sHnt

All causea

as2z467.28 75

.

Tuberculoais (001-019)
Tuberculosis of reapiratory aystem (0D]-00R)
Halignane naoplasms (140-205}
Halignant necplasms, buceal cavivy and phavynx (140-148)
Halignant naeoplasms, digescive orvgans snd perltoneum {13D-139)
Hallgnant ncoplasms, vespiratory system (L6D-164}
Hallgnant necplagms, genital orguns (170-119)
Heligmant meoplasms, uripacy organa {100-181%)
Halignsnt neoplasma, ather and unapeoifled witen {190-159)
Leukemia and sleukenia (204)
Lymphossrcoma, lymphatic and hematopofetic tiagues (200-103, 205)
Dlabetaxr mallicus (260)
Hejor cacdiovsscular and tenal diseases {330-324, 40D-468, 592-394)
vascular lzsfons affecting QS (330-334)
Rheuzatic fever § chronic theumatic heart dis, (400-402, ﬁlﬂ-hlﬁ}
Artariosclerotic heark diszease (420)
Honrtiewmat{c endocevdicis (421, 422)
Yypartensiva heart dlaesae (440-44])
Ochet hypavtansive disesss {404-447)
thronte & untpecifind nephritta & repal sclerosts {592 =594)
Influenza snd preunonia {480.491)
Vicer of stoméch and duodenum (540,3541)
nppendicitia (550-332)
Hernia and Intestinal obsiruction {568, 361, 570)
Gaseritis, duodenitis, entevitis snd colicis (553, 571, 532)
cicrhesin of Ltver (581)
Kyperpltasia of proatate (61i)
Symptoms, senilfty and Ill-defined conditfons (780-795)
Al other disesazes (cesidual)
Hotor veliiela accidente (310-815)
Other aceidents (800-802, 840-962)
Snicida (981, 970-979)

1571 19
V5.3 ry]
1Is L
572,84 189
19/21,87 94
25013,93 112
3/3.5% 3l
1/3.60 14
17/81.75 155
1.n 85
676,04 106
HeM L1

155/207.46 ga**
13/24.48 57

5/6,87 . 1
121/137,23 9%
1/6.58 )
1/9.33 s
372,60 124
0/4:21 0
19,96 su*
213,8] 56
070,66 \)
tr71.51 Fa
1/1.31 82
315,60 21
/0,39 D
1/7.34 L5

28243,18 4™
12732.20 5™
1873064 6%
16/16,8) 102

Homicids (964, 980-383) 171,98 9
Humber of workers 28
Parsan-ydary 72846

loymts sdjustad for danths with ceuss unknowm. See Table 11,
*

Htanlrtcunt at 5% lavsl,

*Rsixnlfloane at 17 Level,

Hay 2, 1974




TABLE ?

DBSERVED DRATHS/EXFRCTEL DEATHS AND STAND'RDIZED MORTALITY NATIOS IN VINYL CILDRIDE WOMXERS,

BY PNTIMATED LEVEL CF EXPOSURE

Causn of death wi*h 1,C,D, number

EL&1.%

EX <L.§
ob$/exp s ! aba/exg sup!
All caugan 18721033 1o** {1s7/195.88 | -antt
Tubsrculonts (001-0L3) nf3, 18 0 nj2.3% n
Tobareulesis of vespivdtory syster (001-D08) (TATR T i} 0428 a
Halignant neoplasas (140-203) 1164, 28 90 4171267 | 1%
Hetlgaant neoplaswa, buccal cavity and phetynx {140-148B) 571,62 130 L 0
Mallgnant neoplasmy, digeativa organs and peritonesum (150-139) 111250 6n* 12/9.14 Lyl
Hallgnant neoplaams, respiratory system (160-184) 11/12.56 B 1341020 1135
Malignant neoplanws, genital organs (170-179) 2/2,30 93 171,41 75
Ha’ignant neopléaws, urinary orgsns (180-15%) 1.0 51 N 52 n
Maligoant neoplasms, other and unapaclifed sltes (197-199) 916,57 146 B/, 52 19n
Leukeala and mieukemta (204) V1.4 ] 2/1.57 136
Lyaphosarcoaa, lymphatic snd hematopoletic tlasuss {200-203, 205) 1/3.48 n 5/2.54 212
Dlabetes mallitus {260) : 571,65 146  2/2,85 at
Hajar cardlovancular and renal disessas (310-334, 400-468, 592-594) 864/120.11 754+ 49/086.99 ps*
Vanculer leatane affectlog CHS (330-334) 114,42 [Pl 6710.06 | 64
Rheumstic fevar & chronic rheumatic hzart dis, (400-402, 410-416) 3/3.98 Bo 2)2.8% 75
Acterioacleroric heart dinease (410) 68/76.94 92 51/58.05 | 953
Hontheunatlc endocavdicis {421, 422) B4, 20 ) 1/2.8% 38
Hypertensive hearr disesns (440-443) 1/5.48 19 2/1.86 54
Other hypertenstve disessa (444-447) 1,52 m 2/1.07 201
thronic & unspeedfied nephritis & venal acleroafs (592-594) 0/2.50 \\ a/\ .17 ¢
Influenzs and poevmonis (480-493) 5/5,80 92 1/4.11 o
Ulcer af atomach and duodenum {540, 541) 1/2.21 48 1/1.60 b8
Appendlettin {550-%%3) /0. 39 U njn, 2z a
Hernia znd fntestinal obatructien (560, 561, 570) n)h.A8 o /0,63 1.
Gastriris, duodenitin, enteritia and colitis (543, 571, 572) 0/0.76 n . 1/0,55 194
circhosis of liver (581) 2/8.9n 21 1/6.64 16
Hyperplasta of prostate {610) n}n,25% 0 njn 14 ]
Synptoms, senilicy and {\l-defined conditions (780-795) n{4.22 b 1/3.09 14
A1 other diseases (rasldusl) 1472190 68 671589 | m*¥
Makor vehicle accldents (810-833) 819,08 | oas*™ | o/1146 | 22
dther accidents (A00-80%, B40-952) 11/12.83 66* 6!12.61 | 5o
Sufcida (563, 970-979) 9/9.1] kL P02 102
Homicide {964, 980-985) N6, 94 o L7494 1|
Humbar of workers 4032 nsy
Patsan-yauts 43354 ML

Ls)n's adjusted for deaths with cause unknown. Sse Tabla 11,
Signl Lcant at 5% leval,.
Whsignt fleant st 1% leval,

Hay 2, 19%%
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TABLE B

OBSEAVED DEATIIS/EXFECTED DEATHS AND STANDWRDTZED MORTALITY- RATIOS TH VIKYL CILORIDE HORKURS
BY MIRATION O¥ EXFOSED EMTPLOTHENT .

Causa of death with 1.C,D, nunbar ££0 monthas 260 montha
oba/exp shrl | cbafexp sl
All caures e4f140.50 | e 2517329.00] 8™t
Tubyreulosis (001-019) 0/2.23 0 0/3, 58 0
Tuberculosls of respiratory system (001-008) nj2.07 1] nfi 1 0
Milignant peoplasms (LAD-203) 13/19,96 78 65757.61 | 116
Helignant nwoplsams, buceal cavity and pharyax (140-14B) 410,70 1.1 172,16 a1
Jalignanc necplasms, digestive organs and pevitoneun (.30-159%) 27/5,2% 46 VI6,56 | 106
Malignent naopluams, respiratory systen (160-154) 35,52 BS 21/18.50 | 116
Malignant neoplasws, ganital organs (170-179) 0/13,39 n 32,1 112
Helignant neoplasms, urinary organs (LAO-181) 010,43 n TN ] ar
Haligonant nevpiaswms, other and unaspeclfisd sites (190-199) 2/3.40 7! 15/8.22 187
Levkenin and alaukemia {204) 171,25 06 212.5) al
Lymphosarcoma, 1ysphatic and hematopoletic tissues {200-203, 205) 1/2.01 60 T 514,07 | 126
Disbates mallitus {260) 2} .80 134 514,54 113
Major cardicvasculer and rensl diseases (JI0-334, 400-468, 592-354) /41,45 6s*™{ 125/157.39] at**
Vascular lexlonn sffecting CNS {310-334) 4l%.97 Bt 9/e.n 4™
Rheumatic fever & chronic rheumacie heart dis, (400-402, 410-416) 211.%9 nl 3/4.5] 68
Atterfanslerotic heart dissass (420) 21/32.54 76* 93/195.39| 95
Nontheumatic sndocarditis (421, 412) a9 n 1/5.25 20 |
Hypertaneive heert disessa (450-443) 12,42 L9 2/1.01 kli]
Other hypartensive disease (564~447) 040,79 0 /1,80 0
thronle & unspaciflad naphritis & renal scleroais (592-594) 0/1.55 0 0/2,16 ]
Influsnza and pnammonia {480-A93) 32.93 120 2/1.75 2%
Ulcar of stomach and duadenus (350,541} 1,07 112 172,78 17
Appandicicls (550-333) 00,24 0 0/n.4) 0
Harnia snd intestinal obstrucelon (360, 561, 570) a/0.42 0 1/1.10 91
Gastritie, ducdenltis, enteritla and l:oll.tl.l (543, 5N, 572) /0,40 o1 - a/n,92 0
Clrrhonis of liver (361) 174,49 8 11,18 15
Hypsrplesia of prostate (610) . 0/0.07 0 0/0.21 0
Symptoms, senflity and ill-deffned conditions (780-795) 1/2.78 5% 0/%.09 0
ALl othur discases (rasidual) A, an 16/26,34 &*
Motor vehicle sceidents (A10-R25) 15/16.14 5 7/16,65 4nI™
Other aceidents (800-302, 840-962) /12,94 ) 1oft2.02 58*
Sulclde {963, 970-979) 676,34 114 £0/10.28 @ 100
Homiclda (964, 980-983%) 1/5.80 n /6,20 0
Huabar of workers 1933 . 4136
Foraon-years 1520t 43140

"Slﬂl'l sdjusted for deaths with causa unkomm, See Tabla 11,
*stpnificant at 3% level.
*hsignifloant at 1% leval,

Hiy 2, 1974
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THALE 9

OBSERVED DEATHS/EXPECTE? DESTHI #ND STANDARDIZED MORTALITY RATIOS IM VINYL CHLORIDE HORKERS
WITH EXPOSURE INOLCES BELOW L.3, dY DURATION OF EXPOSED EMPLOYMENT

Caunn of dasth with L.8.P. number

¢60 months gnposuri

260 mantha exposuye

—)
- we— e n -

¥

obs/exp obs/exp stml
AL causes 56/89,23 e**| 1ngeie| 73t
Tuberculosid {1N1.N19) 0f1.41 0 0/i.97 0
Tuberculants of resplratory syscem (001-008) of1.01 0 Lf1.85 ]
Hallgnant aeopluams {140-203) _ 8/12.86 13 29431,46 95
Mulignant neoplasme, buccal cavity and pharynx (L40-148) 410,45 1036 1117 83
Malignent neaplaams, digeative organs and peritoneum {130-159) 1/3.41 Y4 649,08 &8
Halignsnt neoplaspe, veupiratory system {16D-184) 211,58 1 9/10.00 9]
Malignant neoplaams, genital organs (170-179) 0f0.52 o . 21062 127
Malignant neaplssns, urinary organs (180-141) 0/0,55 ] 1/1.5) 67
Hallgnant neoplnems, othee and unapeci{fied mites (190-13%) 1/0.97 120 Bla.4] 187
laukemia and alevkemia (204) 0/0.79 0 1/1.40 73
Lyrphosarcoms, lymphatlc and hematopoiecic tiesues (200-103,205) 0/1,2% a /2.3 46
Diabetes mellitua (260) 2f1,15 203 342,50 | 124
Hajor cardiovuscular and rannl disszases (110-334, 400-568, 592-594) 21/12,08 1% 5378682 | 15t
vascular lestons sffecting CNs (119-334) 2/3.9) 59 5/10.51 | 4s*
Fheumatic fever & chronle rheumstic heart diw. (A0G-402, 410-416) 2f1.50 15% Vit t3 41
Arteriozcleratic hearc dinease (429) 16/21.14 L1 52/%°.87 53
Honthaumacic endocayditis (421, 422) o/1.18 ] i .02 0
Hypartansive hesrt disesss (440-441) /150 M 0f3.%0 o
Ocher hypertensive diseane (i64-847) 0/0.50 D 1/1,02 11131
hronte & unspecilfied vephritis & ranal selaroals (592-594) 010,97 a 0/1.53 0
Influenza apd pneumonia (A80=493) 3,84 184 2{3.95 53
Ulcer of atowech and ducdenum (540, 541) 040,68 Q 1/1.53 67
Appendicltis (550-5351) njo.15 a 01044 0
Hernia and {ntescinal obstructtan (561, 561, 570) n/o.2? qa a/a0.61 0
Gastritis, duodenlils, enteritis and colitis {543, S7l, 572) 070,26 a 0/0.51 o
Circhoeis of Lliver (331) 12,80 bz, 1/6.09 16
Hyperplanla of prostate (610) 0/0.0% 0 0/0.20 )
Symptoms, sentlity aad ill-dafined conditions (760.795) 0/1,4] ] 0/2.1% ]
All other disesser {residual) 417.45 61 laf12.92 1%
Motor vehicle accidenta (810-8)%5) 31987 25 5/9.22 56
Qthar sccidents (800-8D2, BLD-%61) 1.9 &4 8/9.05 B3
Sutcide (363, 970«979) 374,08 a8 6/3.64 109
Homicide (964, 980-983%) 0/3,35 a 071,42 0
Humbet of workera LNns 2317
Person-years 21418 23920

Lsimts adjusted for deaths with ceuna unknown. See tahle 11,
* fgnificant ut 5T Lavel,
Significant at 1% level,

Hey 1, 1974
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TASLE 10

OBSERVED DEZATIS/ZXPECTEO DEATHS sND STAHDARDIZED H)lT!LLIT'\'- RAT10S IN VINYL CHLORIDE HGRKE.RS
WITH EXPOSURE INDLCES OF l.5 OR GREATER, BY DURATION OF EXPOSED EiIPLOYMENT

-

Causs of death with 1.0.D, nuebar

€60 montis exposure

260 ropths expoaure

obsfenp shil okafexp . SHR
A caunsn 38747.93 15 119/147.81| 81"
Tuberculosis (QD1-B19) 0/0. 76 o 071,57 1]
Tuberculosis of resporstory systea (001.008) 6/0.11 0 0/1.48 0
Malignant neoplases (140-205) 5/6.57 94 3672611 | 141
Halignant neaplasms, buccal cevity and pharyax (140-148) 0/0.23% a .0j0.99. 0
Halignant neoplasms, digestive organs and periconsus {150-159) 1/1.67 76 11/7.47 151
Malignant neoplasms, vespiratory ayatem (160-164) 11,79 n 1174.59 Yak
Malignant peoplasms, genital organs (170-179) 0/0,29 0 /1.4t 1
Malignant neoplayms, urinary organs {180-181) /0,26 0 Bl 26 1]
Halignant necplasms, other and unapeclfied sites (£90-199) 141,18 17 /3,51 204
Leukenin and alevkemia (204) 170,44 288 /1,13 50
Lymphosarcoma, Lysphatic apnd hematopoletic tlssuas (200-203, 203) 1/0.7¢ 178 411,84 222
Plabates mellftus (26D) 070,61 0 212,04 100
HMajor cardiovancular and tenal diseases {110-334, 400-468, 592-394) 7/16,5% 1 il 62/10.46 90
Yascular lesions a€factliog €5 {339-334) 211.82 138 4B, 19 50
Rheusntic fever & chronlc rheumatic heart din, (&00-402. 410-416) 0/0.82 ] /2,04 100
Avterioeclerotic henrt disease {420) 5/10.41 G1¥ 48047,85 | 98
Nentheumatic endocarditis (420, 422) 0/0.37 D Lf2,12 &4
Kypertensive hearr disemne (540-441) /0. 16 ] -2, 10 66 .
bther hypertensiva disenss (444-447) a/0.27 0 2/0.81 251
Cheonte & unspecified nepheltls & renel sclerosis (592-594) /0. 54 0 a/1.23 Y}
Influenza and pneumonia (4A0-4%3) 0/0.%% 1} a/3.13 ]
Ulenr of stomach and duodenum (540, $41) L/0.35 152 a/1.25 oi
Appendicitis (550-533) 0fo.na ] a/n.19 0
Hernis and intescinzl obetrucplon (360, 561, 570) 0/0, 14 o 1/0,49 09
Caatritis, duodenitis, entaricis and colivis (863, 571, 5712) /0.4 90ty nfo.6l 0
Clrrhosls of liver (581) /.56 D L/5.08 20
Hyperplasis of proscate (610) 0/o.01 0. 0/0.13 n
Symptoms, menility and Lll-defined conditions (7B0-735) 1/0.80 158 0/2.30 0
All other dimeasen (reaidual) 0/4.,02 ] 6/11.88 | s1™
Hotor vehlele acctdents {B10-833) 176,08 144 2/2.43 24
Ocher aceidents (300-BO2, 840-362) 44,73 107 2/2.96 26
Sufelde (956), 970-979) 12,40 159 414,82 as
Homicida (964, 980-9A%) 12,18 is Df2,76 0
Humbar of warkers 1240 1at?
Farson-yoars 12828 10308

ISHR'S adjusted for deaths wich cauvse unknown, Sce Table 11,
smmem at ST levsl,
"gigndfreant at 1% luvnl.

May 2, 1974
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Table 11 ) H

Distribution of Deaths by Exposure Category
and by Hhether Cause of Death Was Determined,
and Correction Factors Vsed for SMR Caleulatfons

- EXposure Chiepories
Tocal™ | Exposure Index | Total Exposure | Exposure Index and Total Exposure

2G0T oot

Time i{n Months iu Honths .

£1.5 2.5 <60 80 1.5 €].5 al,5. 21,5

& <50 & 260 & <60 & 260

ALL causes 352 | 188 157 | w4 251 56 132 38 119

Cauye known 328 176 146 78 WL T 48 128 a0 116

Cause. unknown 24 12 11 16 1 8 [ § |

Pﬂrce“t l“crealﬂ 7.3 6.8 7.5 20|5 2!8 16-6 3|1 2606 2.5
in SMR's . :

“peaths fn exposure eatogorles dg not add up to deaths in total category because
7 deaths had unknowm exposure data, and one of those uss of unknown cause,

Hav 2, 1974




Results of Follow—up in Sevefal_occupational Groups

. Studv Fopulation

Table 12

Number

Yeoars of

SMR

Observed Observation All causes

Reference

Asbestos building
product workers -

Asbestes frictien
material workers

Ashestns textila
plant workers

Cotton textile
" workers .

White underground
uraniuym miners

Steelworkers

Asbestos insulation
workers > 20 years

Coke oven workers

Asbastos maintenance
service, ete.

Asbestos insulation
workers > 20 years.

Askestos insnlatieon
wozkers-

Uranium mill workers
Lead smelter workers

Lead battery plant
workers

Petroleum refinery
workers

May 3, 1874

12,402
7,510
1,843

6,281

3,414

59,072

250

4,661

438

370

17,800
662

2,352

4,680

18,516

1951-1953

1850-1967

l1953-158L°

1946-1965

1951-1966
1941-15€69
1563-1971

1967-1971
1950-1367

1946-1970
1546-1970

1962-1571

&3
.89
121

88

159

82

140

98
124

128

13g
99

la7
99

68

Enterline &
Kendriclk, 1987

Enterline &
Kendrick, 1967

Enterlifie £
Kendrick, 1%9&%7

Enterline &
Kendrick, 1967

Lundin et al,
1969

Lleyd & Ciocco, 1969

Tabershaw et al,
1970

Richmond et al, 1972

Enterline et
al, 1972

Hammond &
Selikoff, 1972

Bammond &
SelixofF, 1972

Archer et 21, 1573

TCA,y InC., unpublished
TCA, Inc., unpdblished

TCA, Inc., <anpublished
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7804

Study No.
4250

4255

5765

7303

1376

1385

April 15, 1974

Table 13

Anglosarcoma Deaths in VCM Epidemiclopy sStudy Pepulation

Age ar Daath
54
&0

45
18

32

4]

Mos. Exposed Cause as Glven
203 Clrrhrals of liver {sev, weeks)
281 Bleeding {rom hepatoma (3 days)
(Laeunecs cirrhonis)
167 anglosarcomd rt. labe of liver
{10 mos,)
174 Liver fafilurs {1l mo.}
Cancer of liver, primary (15 mos.}
238 Cavdiac tampanade and nasaive left
hemothorax (minz,)
Wid:ly metastatic anglosarcoma
of tiver (4 mos.)
214 Hepatic Eatlure

Primury careinoma liver

futopsy

_yes

“yes

yes

yes




GROT P

Tabla 14 .

Other Malignancies (190-19", T.C.D.) in VCH Epldemiclogy Study Population

Study Ho,

2744

3700

2096

3946

443)

4800

1279

1100
nn
13108

5769

Jdge at Deaath

J8

48

67

43

54

61

57

58
53

52

Moa, Exposeri Cause as Glvan Autopsy

196 Widespread metastatic melanoma yes
{1 yr.)
Malignant melanoma of back
50 Malignant melanoma with widoespread no
macdatases .
69 Brain tumot {carcinoma) (B mos.) .
L1 Heninpltia and pneumonitls (3 wks.) no
Ependymoma, fourth ventricle-brain
_ {2 mos, post-op craniotomy)-
8l Astrocytoma, malignant-left cerebral  yes
hemisphere (1 yr.)
51 Carcinoma of the brain no
Attariosclarosis
Pneumonla. due to statie congestion
2n Brain tumor, glioblustu..d multiforme -
' (18 mos,)
211 Brain tumor, malipgnant (2 mos.) -
249 Brafin tumor, malignant no
216 Thytoid carcinoma with metartises no
239 Carcinomatosis : yes

Cavcinoma vertebral body




Table 24 _ :
Other Malignancies {cout,) . '
Study Ho,* Age at Death  Mos. Exposad Causa as Glven Autops}
5246 67 111t Liposarcoma with metastasis (3 mos.) yes
2850 64 133 Carcinomatoszis, primary reglon net - no
kviown

(Past history, rheumataid arthricis,
myocardial infarction)

» 4778 S4 300 Cardlac arrest (l hr,) . -
flesplratory arrest and cerehral
hypoxla (2 daya)
Widaspread matastatic carcinoma
(2 mos,)

4786 61 na . Generalized metsstasls undiffer- “ryes
entiated (7 mos.) ' ’
Squamous cell carcinoma, primary
alte undetermined

5781 49 166 Metastat{c carcinoma of abdomen -
Critical site undecerminad
{Pulmonary emphysema)

ot 33 - 133 Carcinomatoals (4 moa.) 1o
Primary aite undetermined

Aoril 15, 1974

1501 PO
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Tahle 15

Malignant Heoplasms of Buccal Cavity and Tharynx (l40-148, I.C.D.)
in VCM Epidemiology Study Population

Study No. Age at Death  Mos, Exposed
3003 n 49

Cause aa Glven

*

Autopsy
Carcinoma of 1ip with metastasis . no
to lung and nack (5 yrs.)
TE1 36 30 Putmonary edema (50'min,)
Pulmonary metaslhases
{Carcinoma, epidermaid, tongue and
mandible)

. no

3001 572 n Metustatic squamoua cell ca, -

yes
primary leafon palate

7365 54 an | Atelectssis due to metastasis to ‘yed

mediastinum (4 mos,) .
Hultiple malignant metastases to

brain, liver & mediastLnum (L yr.)
Adeno-carcinoma of nasal pharynx

(2 yra.)

3354 61 26 Massive hemcrrhagae inte tracheo- yas

tree
Status post laryngo-pharyngectomy,
left radial neck dissectlon
Well-dlffarentisted keratlnltlng
aquampus cell carcinoma of left
pyciform ainus (mox,})

ppril 15, 1976
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Manufacturing Chemists Association VCM Epidemiclogy Study

Parent Corxrporation

Plant Designation

Address . _ C. .

Telephone {1} - ext.

TABERSHAW-COOPER ASSOCIATES® CONTACT FOR SUBJECT STUDY:

Hame

Title

Mailing Address -

Etreet Address (please identify with sufficient precisicn
to serve as a taxi-driver's instruction}

Telephone ( 3

Signed

Name

Title

Company -

Address

+

‘Telephone _{ )] oxt .

LR

ox{ 1089




Tabershaw-Codper Assgciates, Inc.
2180 Milvia St., Suice 104
Berkeley, California 94704

Manufacruriny Chemiscas Associstion VOM Epidemiclopical Study

Planc No.

1. When did this plant begin work involving vinyl chlaride?

2. What is che approximate size of the current work foree,
exclusive of secretarial and office perscnnel?

3. Approximately how many of these are employed in jobs in-
volving some axposura to vinyl chlerider .

4. Please answver the appropriate one of the following
questions about your retiremenmt plan.

4. Ha retirement plan
b. Voluntary plan, begun in
c. Regquired of all employees, begun in

d. Now required, formerly volunrary.
Voluntary plan begun in

Required plan beguﬁ in — -

Bemarks:

S. Please answer the applicable questions below about
retention ¢f records, How long are personnel records
kept .

&, for those who retired but were not covered by a
retirement plan?

b. for thcse vho retired under a retirvement plan and
have dinrd?

¢, for those who quit or were discharged?

|

d. for those wha died while employed?

AvEE A SATPLATRINE W

oo 1090
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Taberahav-Cocper Associates, Inec.
page 2

6. Dx the peraonnel records which are retained contain a
record of job tirles and dates of job title changes for
the {ndiv{dual concerned?

7. Please lisc the job tirles in rhe current work force
wvhich invelve some exposure to vinyl chloride.

ATTACHMENT B (cont.}

cow 109




vCH Epldemtological Study - Individual Work History

Form B - Workers koown ta have died {please attach copy of death certf{ficatea)

1. Date of blrth Starus ar time of death:
- 5. Employed -

2. Date hired

6. Retired (glve dare)

3. Date of death

7. Teroinated (glve dute)

4. Place of death

8. If death certificate is not available, plesse give pame of worker
so that desth certi{fieate can bs eobtalned, Ko conract will be made
with relatives or actending physician.

Job history with estimated exposure

Job no. Title Check estimated exposure in ppm

£50 sn-139 200-500 r500
1 Erom
to .
A e e om WaE g A e o R e ol s e e S e o W o ol A g i e e gty e T prpu—
2 from
to
3 - from
to . -
s s e o v e A T Ay T g S A o ol e N A il A o A g gl At S S g N b e —— -
4 from
to
5 from -
ta .
[ from
to
- e e e e W A AP e e A g e M . A e oy ik g el W o B B A T A gl e R A M A e
7 : from
to

Do ]092-
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