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IIea'th Hazards
Vinyl-Chlori(Ic‘Iusks ?
Were Known by Many
Before IFirst Deaths

,Hindsight Shows Weakness

In Firms’ Systems Aimed
At Protecting Workers

The Tip of a Large Teeherg

By BARRY KRAMER
Staff Reporter of Tite WaLL STRERT JoUrnwas
A foew weeks hefore Christmas in 1548,
Ear! Parks, thep 26 years old, slzned on as
n helper-trainee at the large 1N F. Goodrich
Co. plastics factory in Louisville, Ky. The

. plant had been making polyvinyl-chlorkin

plastic from vinyl-chloride gas since before
the war, usin;y a proce.  developed by Good-,
rich in 1927, )
- It was r arowlins fndustry that Mr. Parks
joined. DPolyviny! chlovide--dubbed I'VC for
short—had found specixl, but limifed, appll-
cations In the war yvears, espceinlly as a
fireproof coating for electric wiring in
fighter plancs and ships. But in the late
19105, =o-called vinyl coasumcer products,
made {rom PVC, hegan coming into vogue;
and by the time the 10508 were under way
polyvinyl-chloride products such as contain-
ers, phonoarint recards and .urlains were
staples in Ametican houscholds.,
The dasic Goodrich process, siill in use
today, pipes vinyl-chlorlde gas into Jarge re-

This {3 the first of fwe storicx con-
ceruing implications of thr discovery
that vinyl chloride cun canse cancer.

actor vessels; there, the gas is agitated to-
gether with a liquld and eatalysts. The-
process cnuses polymetization, a linking 1o-
gether af the molecules of the gas (a mon.
aenmer} into the long chalpn that give I'VC (a
polymer) its strength and other desired
characteristics.
The Tirst Years .
In Ms first yeprs with Goadrich, 1t was
Joarl Park’s job te ¢ravl inside the reactors
after cach batch of 'VC was drialned off and

“to ebip away that portien of the pPolymer

that had congealed. During (he hourdony
task, repeated scveral thines in the course of
an cight-hour shift, Mr. Parks and other
workers who performed the same functiun
would unavoldably inhale the heavy, sweet.|
smelling fumea of vinyl-chloride gas thut
had escaped polymerization. |

As the 19505 went by and the 1260s began,
Earl Parks was workinr his way up to lhci

...Job of foreman, a post that he had :ttained:

by.the time that 51 health forced his early,

" retirement In tho late 1860a. In the yecurs

that he hiad worked with Gonodrich, the 1PVC

-fndusiry flouri=ied an thotzand:s of new uses

wero discayers  for the polymer,
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On Ma:ch 3, 1973, at the ane of 50, Farl
Parks dicd of anglosarcoma of the liver, &
fype of cincer that is invarfubly fatal. His
death attracted scant publle attentlon at the
lime, but today tlie significance of Mr.
Iark’s jliness is unquestionable and shatter-
Ing in its Implieations. For ¥Earl Parks
came e be one mare statistic in turning a

hypathesis into & reality: Vin)’l chloride can
Ciiu3e cancer,

Headly Statistics i

The link bkelween angiorarcoma . and
vinyl chieride Js further bultressed by other
deadly statistics, Seven of Mr, Park's fellow
workers at the Goodrich plant also con-

_tracted the discase, and five have died. In

all, therc have been 16 documented anglo-
sarcoma cascs in the U.S. In recent years,
all of them linked to viny! chloride. In addi-
tion, 10 other cases have been reported il
Kurope.

While the total number of cases is small,:
the industry has been shaken lo its roots.
The discase now is known to work insidi-
ously, slowly, during decades of exposure,’
the implicalions being that the cases thus:
far are quite likely anly the tip of an ice.
berg. Ninc companies, with 14 plants and
910 eu:ployes, currenily produce vinyl chior-
{de monomer from cthyiene, a petrochemi-
cal. The monomer, in turn, is used by 21
companies operating 36 major plants ~nd
cruploying 5000 workers, to make more

than five billion pounds of PVC annually. .

(\Vorld-widc prodsetion is some 13 billien
pounds annually.)

Even the five billion pounds of PVC an-
nually produced in this country i=n't enough
{o mcet the domestic demand for the plastic
into which PVC s formed. From 3,000 {0 4,~
000 processors, cemployingy an estimaled
700,000 workers, fabricate the plastic into a
wide varicty of products ranging (rom vinyl
floor tiles to shower curtains. According to a
study done for the Soclety of the Plastics In-!
dustry by Arthur D. Little Inc., as many as:
2.2 millior jobs depend on polyviny[-chiurldel
plastic, 1f PVC were banned, the study says,
the annual losg to industry in sales and pro-
duction would be some $65 billion 1o £90 bil-
lion. (Txe Manufacturing Chemists Associa-
tion estimales the wholesale annual value of)
all PVC products is §3 bitlion.) t
Emergency Decres - '

At the moment. no one belleves the in-
dustry will suddenly come to a screeching
Balt. However, after the first human cascs
of vinyl chiotide-induced angiosarcoma
were disclosed, the Labor Departinent’s Oc-
cupationul Safety and Heallh Admiaisira-
tion imposed a temporary cmergency sl:m-l
dard for PVC faclorics; thencefarth, OSHA
decreed, the permissible level of vinyl chlor-
tde in the air of such factorics would be 50
parts per miliion. That level was f(ar below
e industry standard, in cffect for years,
of 500 parts per million,

OSHA's cmergency decree was made
last May. Since then. animal research found
taat tumors develop al 50" parts per million.
Yesterday, OSHA issued 2 new permanent
standard requiring cmployers after Jan. 1,
1973, to reduce exposure 16 one part per mil-
lion In faclory -air. averaged over eight
hours, and five parts per million averaged?
over any period no longer than 15 minutes.
{Sce slory on page 22.) While considcrably
mare stringent than the cmergency decree,
10 new permanent standard—particularly
with its five-parts-per-million provision and
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$ts allowanca of averazity—neveriheless
{zdls short of the *'nd deted! Ble™ Emit advo-
cated hy ttnlons, many medical experts and
such groups as the Natlonai In:stitute for Oc.
cupational Safety arnd Tlcalth, and the
American Chemical Society. This no«eteet.
able limit would have conziant, not averaze,
adherance to  one-part-per-million  levels.
Therefore, It seems certain that the argu-
menl won't abate.

Asx the controversy continues, it iz reveal-
ing o examine how the link between vicyl
chloride and cancer was established. It
nothing clse, such an ¢xamlnation points out
the grave weaknesses of the present system
—or Jack thercol—of protecting workers and
others from industrial haxards.

The judgment iz made In hindslzh!, bul
the history of viny!l chloride shows that evi-
dence of its toxicity wusx oflen ignored.
\Yhat's more, the chemical companies
knew, but kept secret for at least six
months, the fact that Italian rescarchers]
had shown that rats develop tumors, includ-
ing angiosarcoma, when exposed to low
levels of vinyl chloride monomer. Eurcpgean
companies, which paid for the animal re.’
acarch, knew of those research findings far
mors than a year befors the first humen
cascs were reported but didn'tireduce the
exposure of thelr workers lo vifyl chloride.

Lut Dr. Irving J. Sclikoff, nfi exper: on
environmental carcinogens, or cancer-taus-
Ing agents, claims that blame shouldn't be
placed at industry's door alone. “We're all &
bit responsible,’’ he says. “None of us did
our homework.' Culpability, he says, should
he shared by sclentists, government agen-‘
cles and . labor unions, . -

The case of Earl Parks iz {llustrative.’
Me. Parks first came to the attention of
Coodrich medical people in 1954, when the
company, concerned about the known liver,
toxleity of ethylene dichloride (a chemical
{rom which vinyl chloride is made) tested
tha liver function of workers in the Louls-
ville plant.

Mr. Fazrks's readings wcre -abnormal.
Nevertheless, ha continued to work at the
same job. In October 1364, however, he Was
hospltalized with what was initially diag-
nosed as a bleeding ulcer. Doctors treated
the *ulcer'’ without surgery, and Mr. Parks
was relcased,

He was rcadmitted to the hospltal the fol-
lowingz May, and the dec!sion was made to
operate. But when the operation was begun,
surgeons, instead of finding an ulcer, found
instcad that Mr. Parks's problem resulted
from severe Mver damage, which had
caused blood to back up in the porial vein
leading into the llver. The surgeons cor-
rected the vein problem with a shunt and
took a sample of Mver tissue for analysis.
‘The analysis showed that the liver had been
damaged by exposure to ‘‘chemlicals.” Can-
cer wasn’t mentioned,

{According to testimony at OSHA's hear-
Ings on vinyl chloride, held last Junes and
July, Mr, Parks reccived a total of almost
$8,000 in workman's compensation from
Goodrich befora he died, but only :after
Goodrich protested that his §fliness couldn't
have resulted from exposure to tha chemis
cal.} .
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mada tha connertion betwee r2 A
and viny! chioriie, Dr. John rodl, wha
for. years hax treated workary lent 10 him
by Goalrich on a fee-per: pnm basis, had
tollowed 1ar] Parks's case far somie time,
ven thoush he wasn't trealing Me. Parks,
Nr. Creech says e had beent concerned
about an abnormally high numiber of Good-|
rich workers who had liver disdase. When,
he heard that Mr. Parks had dicd; ke re.
calls, he usked to sce the autopsy report.
It was In August 31973 that Dr. Creech’
learned that JMr. I’arks had diced the pre-.

* wvious Mrnreh of angiosarcoma of the Jiver.:

The doctor £ays he then realized that some-
thing was scrivusly wrony,  sjice anothcr
Goodrich PVC worker, a privgte patient of
Dr. Crecch, had succumbed 1o the same,
typs of cancer in 1971, Dr, Creech rays he!
knew that liver angiosarconta §s exceedingly
raro and that two eases among such a small
plant population was sbnormal. (ln fact,
mediexl men estimato that fewer than 20
cases occur cach yrar in the U.S,, striking
only one in 900,000 persons.)

Dr. Creech mict with Goodricli’s occupn-
tional health director, Dy, Maurice N, John.'
son, who subscquently decided to ask Taber-
shaw-Cooper Associates Inc.,, & Berlkeley,
Calil.,, epidemiovlogical-studics concern, to
do a survey of Goodrich death records. Bul
the study was hardly needed; on Deg, 19, a
third I'VC worker at the Louisville plant|
died at the age of 58; he had been at ihej
plant for 28 yecurs.

© On Jan, 22 of this year, Goadrich officials!
mct in Washington with officials of the Na-|
tional Institute for Qccupational Safcty and
Health and informed them of the three an-!
glosarcomn deaths. Tre following day, Ken-

tucky occuonational-health officiils also were

informed and Goodrich made ils first public
announcement.,

Almost since its first comniercial Intra-
duction, there Lave been reports that vinyl
chloride is toxic above certain Jevels. In-
decd, during World War II, vinyl chloride
was rejected as a surgical anesthetie be-
cause animals doveloped heart irritation
when exposcd to it, In 1919, Russian scien-
tists reported hepotitis-like changes” in
the livers of 25% of the workers in 2 small
PVC plant,

Then, in the late 1950s. rescarch loxocolo-
gists at Dow Chemical Co. showed that ani.
r.als exposed to as few as 100 parts per mil-
lisn of vinyl chiloride (or 100 melecules of
vinyl chloride in every one million mole.
cules of uir) developed slight lver damage,
Based on its rescarch, Dow hegan a pro-
gram in the 19602 to reduce the level of
vinyl chloride monomer in {he air of ils
Pplants to below L0 parts pep miltion,

Dow publizticd its results in 1961, But the
rest of the industry chose to rely on a Yale
Untversity study that recommended 500
parts per milllon as a safe level. This same
leve! had been recommended by the Manu-
facturing Chemisls Association since 18534,
was affirmed in 1962 by the American Con-
ference of Governmcental Industrial Hygicn-
1sts and was given the faree of liw by ORHA
in 1971, llowever, evidence at the OSHA
hearings fndicates that this level was regu-
larly excecded until this year in many
plants, {'The hyglenisls” group didn't recom-
mend lowering the Jevel to 200 parts per
mlllion until 1872, tour years atter Dow con-
cluded from further tesis that repeated ex-!
posure by workers to vinylchloride mon-
emcr #l on average of 300 parts pee milhon
or abova for n working lifclime could cuuse!
changes {a the llver.)

During the 1960s, there were Teporls aof o,
dlsensa ealled acroosteolvsis amunz viayle

(Page 22

in 1970, It was the first reported link be-
tween cancer ond viny! chloride. But thel

chloride workers. Tha dixense consists of
skin Jestons and chanpes in the hlood ves-
sels, leading to degeneration of the bonces at
lhe tips of the fin;zera and toes In {hase ex-
posed to high levels of the 1nonomer, (Emis-
stons of vinyl chloride nre generally lower
at plants where the monomer, or gas, is
made, since the proces3 ls less complex,
and there is less chance for leaks than at
the polymerization plants; none of the re-
ported anglosarcoma cascs In this country
has occurred among workers making vinyl.
chioride jnononier, and only one of the 10
deaths fn Evrope was in a monomer plant.}

In early 1967, the Manulacturing Chem-

"Ists Association arranged with the Univer..
sity of Michizan to study acrcosteolysis;

among vinyl-chloride workers, particularly
those who cleanced thée reactof vessels and
others who were exposcd to large coneentra-
tions of viny! chloride in the afr. The Michl-
zan sclentists reported in 1970 that although
they couldn't pinpoint vinyl ¢hlotide as the
cause of the disease, worker cxposure to the

monemer should be cut to 50 pnru per mil.;

lion or hrlow,

Other than Dow, which had already instl-
tuted reductions in afr levels of the mon-
amer, the rest of the industry in the U.S. ig-
nored the recommendation. Nor was there
any significant reaction (o findings by Euro-
pean industry that animals developed ag-
verse effects from vinyl chiofide. This was
at least par!! - because the Europeans down-
graded the importance of some of their find-
ings. For example, Prof, Pler Lulgi Vicia, a
medical direclor employed in Italy by Sol-
vay & Cie., the Belgiun chemicals company,
found bone chinges in rats exposed to eir
levels of 30,006 parts per million of vinyl
,chloride; cven more important, he found
ithat vinyl chloride at that level causcd ma-
lignant tumors i.n the ear cenals, lungs and
bones of rats.-

Prof. Viola rcported his ﬂnd.lrltl ‘bo(ore
an International cancer congress in Houston

professor expressed doubt about the purity
of the vinyl-chloride fas he had used and
stated that the rat cancer fIndings, because
they oceurred at such high levels of the
monomer, had no human Implications.

{('rof. Viela subsequently found tumors
in rats cxposed to 500 parts per miltion; hut
this fact wasn't revealed untll well efter the
first human anglosarcoma cases were re-
vealod.) .

Based on Prof. Viola's early eancer find-
ings in rats, Montedlsen S.p.A. the huge
Italian chemienls company, in 1870 asked
Cesare Mallon), a respected researcher at
the Institute of Oncelozy In Bologna, Italy,
to do more cxtenslve animal studes. By Oc-
lober 1872, Prof. Malton! says, he had found
that 250 paris per million of vinyl chloride

produced tumorx In rats in three parts of

the body: the car canals, kidneys-and the
Hver. The lver tumors included angiosar.

- Continued from page 1)

coma. The prcofessor immedlately informed
his sponsors,

Tho- Europeans offered thelr information
to the Manufacturing Chemilsts Assoclatien
in the U.S., but only if the Americans guar.:
antecd confidentiality, With great retue.,
tance, Lhe association says, it finally r.;:rctdl
to the secrecy condition ‘*‘because of the
vital importance of learning; ¢f any indlea-
tions from the European research . . . with.
out the delays which could hava rcaulted
,from duplication of effort.'’

On Jan. 30, 1973, a year before the ﬂtst
human an"tosarcoma eases were reported
by BE. F. Goodrich, the MCA finally got the
Maltoni data. For five months, the secrecy
restrictions were such {hat government
agencies, PVC workers cxposed to vinyl
chioride and even company doctors were
kept in the dark. Then, in the late spring,
the Europeans agreed that (he chemists' es-
sociation could pass the Information an to!
.the U.S8. Natlonal Institute for Occupational
.Sa!ety and Health, the Labor Department
agency that monitors worker safety. On
July 17, 1973, representatives of lhe associa-
tion and the agency met.

There 13 somc dispute as to wknt tran-.

spired at the meeting, The Labor- Depart.
ment ageney claims it wasn't given the full
story; tho chemisis' association ciajms that
the agency misunderstoad the findings. But
.ons thing Ia certain: The agcncy, and
OSHA, made no move {o change the stan-
dard of 500 parts per million and didn't do
so uniil after the human angiosarcoma
cases were announced. In Europe, by con-
trast, Great Britain had lowered the maxi.
mum level to 200 parts per million following
the cases of acroosteolysis fn the *80s; and
West Germany had set a level of 100 parts
per ‘million in 1970, brsed on Dow's 1981 re.
sults with animals. According to New Sclen.
tist, 1he PBritish sclence journal, *'No other
section of the U.S. or European industry fol.
‘lowed Dow's lead, The reasons for this in.
ternational confusion are obscure.”
. This ali changed quickly, of course, once
the first human cases of anglosarcoma were
reported by Goodrich. Indced, the swiftness
with which new rescarch has hecn carried
out since Jan, 23 is perhaps without prece-
‘dent in the world of medicine and science.

Much of this recent rescarch i1s con-
cermed with studies of the incidence of dis-
case of all types among vinyl-chloride work.
ers, Thus far, some studics show that work-
ers exposcd to high levels of vinyl chloride
show greater tian cxpected incidences not
anly of angiosarcema but cerialn other can-
cers as well, The ramifications of these find.
fngs far the future of the industry and fits
workers remain to be scen. However, for
the wveteran PVC  workers, whatever
changes the findings producc will be useless
in counteracting the insidious effecta of
working day afler day, yoar nrfier year, in
what now is enerally view.d as & contami-
naled atmosphere,
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