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If government allows workers to be exposed 
to the gas, some of them may die. If it eliminates all 

exposure, a valuable industry may disappear. 

0 

. *  

. bU Pair1 H. Weave1 

Xot long ago, cancer arid plastic were associated with 
each other only in the writiiiw of Korman Mailer. u-here 
they serve as symbols of decadence and selfdeutructive- 
n e s  in the high-technology society. Since Januaiy of this 
year a series of medical report* h.as shown this associa- 
tionto be a real scientific fact as well. I t  is iiow clear that 
vinyl chloride. a gas from which the secoiid most widely 
used US. plastic is made. cnii.~e a fatal cancer of blood- 
vessel cells in the liver: thezar; is also implicated in a host 
of additional diseases, ranciiig from gastrointestinal 
bleeding to chromosome damage. 

These discoveris have touched off a Ruriy of rebwla- 
tory aetil-it?. The Food nnd :lrur Administration. the En- 
vironrncntnl Protection Agency. and the Consumer Prod- 
uct Safety CommiFsion ha:? all banned aerosol sprays 
using vinyl chloride as a propellant. But the ma?saro that 
cuts deepest was taken by ?he Occupational Safety and 
Health Administration. OSHA has mored to reduce the 
permissible level of worker exposure to vinyl chloride in 
the plants where it is made or con%-erted into plRstic. 

Preparing for the Iceberg 
In the course of t1ie.w developmetits. it has become clear 

that our  re:-.iilatoi% hare a bard time thinking sensibly 
about problems like vinr-l chloride. The buainc;umen 1s- 
ing regulated and the \r.oi.kr.r* aiTectd seem to fii:d i t  no 
easier. The f:ict is that our society,seems to have 110 
agreed-opmi standards fo:. dealing with situations in  
vhich iilciiical xiid cconomk r.onsidcraLioiis collide he:id- 
011. Siiicc collisioiir oc' this +rt wi l l  [~lainly In- iiitnicrous 
in the years nhcad-the vi:::! chlorideease is \videl? idc% 
tified as the Lip of ;in enorz:mis reiwlntory iceberg-it 
seems useful to gut cletr on 1% i.isucr involvcd. 

If vinyl clilcrride were ic i  i;::import:uit suIst:iiiec or if  
it were knor\~ii in IIC ilnngcrex.~ only ii i  very high r.iiiiem- __ -. . -- - - . ~- - .  .. 

r t e ~ ~ ~ ~ ~ i ~  R.~i~.. ihic : sy,iJtrcr rAtdCats~,it ,, 3trrn 

tmtioiir. or if i t  were ea+r to keep human beings ox; of 
contact with it, there would be no particular probiam. 
In that ea.w the health danger could be completely elini- 
iiated at little or no cost, and the question of what to do 
would answer itself. , 

Uiifortuiiately, the vinyl chloride issue isn't so simple. 
It seem% to be very difficult and eostly-and it may be im- 
possible-to guarantee that no vinyl chloride worker Triil 
be exposed to the gar. Thouph no one knows for SUI-e. it 
is possible that even very small expasure% may cause sick- 
ness3 or death. Yet i t  is a1.w true that the plastic.; m d c  
from vin?l chloride iwe estrcmely irnpnrtutr to the -4rzer- 
ican economy. The market value of the yaa being pr?- 
duced this year, and of rhe resin made frmn it. is perhp.'  
31.5 billion: the gas and resin indus;r.ies lo-ether er.?:oy 
abou: 6.000 workers. Eut what most peopic think 0 5  as 
the "plastics industry"-the transformation o i  resici in- 
to products-is a far larger operation. The total nx:rr.ber 
of jobs involved in polyvinyl chloride (PVC) alar.? is 
about 320,000: the sals< volume runs to nmny bi!!ions. 
And there are no entirely satisfactoi-y substitute.; for  
PVC at hand. Eanniiig it would be certain to cause -rare 
economic dislocation?l. 

Thus the regxlatoizr at OSHA are,c;lug:ht betweer the 
proverbial rock and'= haid place. It is clear that :3eir 
tnsk should I l e  :o find the right "trade-ofFs"--:o devise 
rcgulalioiis in which the benefit of increased heal15 ior 

Th. most hai.idaus job in palpi*inyI Chloride plants ,xscC 1: :-: .?- 
C!em,r..l 01 :he YB:L I,? ,.:?I,<? , ?"I c"io:,<T -w>,n'e.- .-i; icli? 7';:-.-z- 
wnillsn lev" 11 :he \rorkd-s %e!. Of :ne s~d2e2 krr::-l US. :::is c- 
vinyl.cr.ta(iad-rci~ic- h e r  ca~zer .  liurtecn C:CL~WC .r ?at :ICXC-I :-e 
:OD IS OmSumaDly a lot lcri .?ilLaraOus smce loo :>:~!.r?..~~r.- := -?..> 
resp~rmcs.  ecoies:'m c ! ~ i h : q  ana aw ~ a c ~ a i . o n  rc.::.ee?u t, :r+ :I-- 
~ : m g  1:cscJ inat J?C :new rcre The ~la,l-~.:~;~.~tcel-i,~~: rril I::";.- 5 I.! 
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The View 
from NtOSHr 
Make I t  Safe 

On January 22.1974. Dr. Maurice 
Johnson, environmental health direc- 
tor for B. F. Goodrich. called on 
Xarcua Key, director of the National 
Institute of Occupational Safety and 
Health. Johnson had a discovery to 
report Three workers in Codrich’s 
Louisviile polyvinyl chloride plant had 
died from angiosarcoma of the liver 
since 1971. Key summoned hu top 
aidu.  who agreed that they had an 
emergency on their hands. Two days 
later a amall army led by NIOSH 
Standards Development chid Vernon 
Rose. invaded the Louiaville plant to 
conduet the bnt of many ‘%a&- 
through” inspections. 

Within a week Rose’s trsk force 
had a list of recommendations for re- 
ducing work- expoaum to vinyl 
chloride: 

The View 
from Firestoner 

Make I t  Practical 

To Todd C. Walker. the towering, 
outrpoken president of Firertone 
Plastics, OSHA’s proposed stnndard 
\vas u much a crisis as the Gcadrich 
bombshell had been to, NIOSH. H e  
was determined to reaist the stand- 
ard with “the muimum information” 
a t  the OSHA h u r h g a  in Wuhington, 
D.C., this summer. 

Walker ruembled four t u k  forcn 
-legal, engin-, dnlnc i4  and 
medical--to develop a F l r d o n c n c -  
ommended standard on s u u h  his. 
Four dternrtivea to b stadid: 
the interim SQppm atandard. ‘ b n -  
detectable.” and intermediat. 
lev& chosen a r b i t r a r i l y 4 0  ppm 
maximum with i timsweighted aves- 
age (TWA) of 2.5 ppm. and a 16ppm 
ceiling with i TWA of 10 ppm For 
u e h  I& the quutlotu were: is it 
safe and is it feuible? 

-protective coveralls, shoe.  and 
gloves for workers exposed to PVC. 
-airtight s u i b  and rup i r a ton  for 
reactor clennen. 
--daily showers for exposed workers. 
-a 50 parts per million suggested 
ceiling on vinyl chloride monomer 
esposure. 

~ o r m d l y .  writing a criteria dce- 
ument-XIOSHese for a recommend- 
ed standard-is an eighteen-mouth 
process involving exhaustive study. 
In this instance. however. Rose relied 
on guesswork and precedent Assum- 
ing that vinyl chloride cause3 cancer 
through inhalation and skin contact, 
ha modeled his s tmdards‘on those 
used earlier by NIOSH for industrial 
carcinogens. 

Aiming for a mid-hkch  dudline. 
XIOSR organized a hectic s e r i a  of 
meetings and studies. By the end of 
February, ita toxiimlopy proup M 
been unable to determine the urcino- 
genicity of VCX below 50 ppm. The 
medical group h d  suggested a bat- 
tery of liver tea- for PVC worken. 

but industry and labor had split over . 
the exposure ceiling. Industry urged 
50 ppm which it knew it could ’ 

achieve; labor advocated “no detcet- ~ 

a h h  Ievd.” refusing to treat workers 
aa guineapigs. 
In this situation. Rose simply 

toughened pnd expanded on his ear- 
lier recommendations. Xoat impor- 
tant, he decided that  the ceiling for 
vinyl chloride be set a t  ‘‘no detectable 
level“-thc only erposure he knew to 
be safe. “It is doubtful.” he conceded 
in a memo to Key. “thnt any plant : 
can show workroam levels of non- : 
detected.” To meet it, respirators : 
would have to be worn at all times. , 

H e  wasn’t sure  this was practical. . 
but he NU certain it mas safe. 
On March 11. Dr. Key submitted : 

NIOSH’s recommendation to Assist- 
ant  Labor Secretary John Stender. 
When OSHA proposed ita permanent 
s t r n d u d  tao months later. it incor- 
porrted most of the SIOSH text ver- 
batim. including the “no deb tab le  
level‘’ pmvislon. 

. 

Weeks later. the medical proup wan 
unable to say positively that my of 
the levels wu unula. An epidemic- 
log iu l  study of Firatone‘s rubber 
and PVC worken showed no r imi0-  
u n t  differences. suppu t ins  that  50 
ppm was not rdativeiy unsafe. 

The engineering group reported 
that the nondetectable level wy UII- 
a b i n a b l c  It also forwarded i Ui- 
tique of OSHA’s proposed mrk prac- 
t ies .  Protective clothing for dl 
workers was UM-, it said. k 
cause PVC dust is not a arcinogan. 
VCU g 4  which is. could b b p t  
rnny from the skin only by &-tight 
suits, which would bn “hot, cum- 
bersome, +xpensive, and dangerous.” 
OSHA’s provision for .ir-supplid 
r u p i r r t o n  for  dl ugosed workan 
was aka iU sdviaed. These muld bn 
uncomfortable (“an instrument of 
torturn”) , fatiguing. probably h u -  
ardous. and would inb r fen  with 
work One portable type weigh. 
twenty-eight pound. and would have 
to be changed tkrm t i m a  an hour. 
Sonportable r a p i r i t o n  could b 

used. but nmrken would ba attached 
to a i r  h o e s  (thcmsdx-u a workplace 
hazard) and confined to a radius of 
leas than 5fty f e e t  
The thancia1 gmup reported that 

capital investment would hare  to 
double to attempt renchina P nondc  
tectable IeveL The legal staff conclud- 
ed that  OSHA’s proposed standard 
was unfwib le  and therefore illegal. 
When it am to deciding a h a t  

level he would recommend. Walker 
had a problem. RL medical e--idenca 
showed the three le reb  ahme  non- 
deteehble to ba equally safe. His  en- 
s ineen  u id  that the feasibility of the 
loacat of these (IS-ppm ceiling with 
i 1&ppm TWA). waa uncertain. and 
W . I L a r ~ l e d  itou+Leftwith achoice 
betwean the two higher level% he 
opted for  the 40-ppm ceiling with a 
S p p m  TWA to show that  Firestone 
was willing to do mom than the mini- 
mum. Thus. with a practicalit:- rem- 
inlacent of XIOSWs decision to rec- 
ommend a level it kt1810 \ v u  safe. 
Firestone ended up recommending a 
level it knew it could achieve. 
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workers’is balanced against the increased cost to the plas- 
t~q industry and society as a whole. Unfortunately, this 
task has remained largely unacknowledged. 

OSHA probably will end up compromising on the de- 
gree of exposure to,the gas i t  will alloWv: its decision is 
apt to be announced this month. But the agency has been 
under terrific pressure to view the issue before i t  in ab- 
solutist terms, as if its only legitimate concern were the 
preservation of absolute security f o r  the vinyl plastics 
industry, o r  the achievement of perfect safety for vinyl 
chloride worken. 

For a while. i t  seemed a foregone conclusion that 
OSHA itself would opt for perfect safety. On May 10, i t  
formally proposed that the new standard for vinyl chlor- 
ide be set a t  “no detectable level,” i.e.. that no plant would 
be allowed to operate so long as  any of the gas could be 
found in the a i r  or  in contact with workers. The industry 
replied, in effect, that any such standard would be techni- 
cally impossible and economically disastrous, and that if 
OSHA went through with it, the polyvinyl chloride in- 
dustry would be put out of businesa. 

OSRA’s final decision will affect more than this single 
industry and its customers. The vinyl chloride issue may 
be viewed as the flnt major test case for  a new movement 
in government regulation. The leaders of the movement 
are three of the newest federnl remilatory agencies, all 
createcsince 1970: EPA. CPSC. and OSEA. One general 
idea behind all of these agencies is that  business can no 
longer promiscuously pass on to sod& all the indirect 
costa of running a modern economy. As Sheldon W. Sam- 
uels. health director of the Industrial Union Department‘ 

. of the A.F.L-C.I.O.. put it. “The free ride on social costs 
is at a n  end. I n  the pIastiu industry you’re seeing a 
manifestntion of social costa.” 

i t h  jurisdiction over virtually every product and s u b  
stance, these agencies. together with the FDA, are be 
ginning to use their sweeping powers to reduce the p u b  
lic’s risk of chronic disease. especially from industrial 
products. Some of the agencies are subjecting new s u b  
stences to rigamus pretesting before they M allowed on- 
to the market. And with the vinyl chloride case, they have 
tackIed the A n t  of a long list of basic substances on which 
our industrial economy is already built. 

It could put you to sleep 
During the flrst decades of its wmmdpl existence, 

Vinyl chloride seemed a m& unlikely andidate.for the 
role of heavy in a historic reguhtory dram+; Put into 
full-scale U.S. production in 19S9, polyvinyl chloride was 
hailed BS a “miracle” m a t e d :  c h a p ,  d b l e ,  fire-resist- 
ant, andable to assume an extraordinaryrangeof softand 
hard forms. Its major applications now include mated 
fabrics (like those used in automobile seat  coven), wire 
insulation. floor tiling. pipe and conduit, phonograph 
records, and medical supplies. eg.. blacd-storage bags. 

In  the beginning the vinyl chloride gas seemed to be 

’ ,. . 

. 

virtually harmless. The only apparent dangers mere of 
explosion (at concentrations beginning around 36,000 
parts Per million) and narcosis..In fact, during the 
1940’s the gas was tried out as a m e d i a  anesthetiq but  
doctors abandoned i t  when it was found to cause 
arrhythmia With low prices providing Iittle incentive for  
conservation. producers paid no particular attention b 
workplace exposure levels so long as they were safely 
below the point of fire and euplosion. 

And set exposure levels in plants producing the gas 
itself were probably not very high even in the early 

. Years. Vinyl chloride is synthesized from chlorine and 
petrochemical feedstocks (usually ethylene) in a con- 
tinuous dosed process. The plants. which resemble oil 
refineries (and in some cases are attached to them). are 
open to the air. Historically, the heavy exposures have 
occurred in the plants where vinyl chloride is  polymer- 
ized into PVC, the whitish powdery resin from which 
actual plastics a re  made. 

It could mako you ‘SIgh” 
Polymerization Is a bat& process: vinyl chloride mon- 

omer (VCM) and other substances a re  put into a p r e s  
surized vat, heat is applied. and hours later, when 
polymerization is completed. the vat is emptied, opened, 
and cleaned for the next batch. The process is full of 

. leaks. In most of the early plants the gas could be smelled 
almost constantly (VCM has a faintly sweet odor that 
seems to be detectable at concentrations above 2,000 parts 
per million), and workers occasionally got “high” from 
the fumes. It is widely agreed that in this early period. 
lasting into the 1950‘s, exposures of several thousand ppm 
were common. 

Duringthe 1950’s. as the vinyl industry grew. a t ick le  
of little-noted and often inconclusive medica1 reports be- 
gan to rnis@ doubts about the monomer‘s presumed 
harmlessness. In 1949 a Russian group found a hepatitis- 
like condition in more than one-fourth of seventy-three 
PVC workers examined. and over the next t e n  sears 
European researchen encountered other s-mptoms: 
skin lesions, a circulatory disorder, gastritis. and derma- 
titis. to name a fen. By the mid-1960’s these had been 
confirmed and were described collectively a s  “vinyl 
chloride W Later in the 1960’s, acmosteolysis. a 
disease involving a degeneration of the flnger bones, was 
identifled among worken who clean polymerization vats. 

As these findings accumulated, producers began to 
reduce exwsure levels. In 1961 the American Conference 
of Governmental Industrial Hygienists, a voluntary 
standards-setting organization. had put the m&yimum 
safe exposure at 500 ppm During the 1960’s industry 
began working to get much lower than that and by the 
early 1970’s exposure levels were generally in the 100-to- 
ZOO-ppm range, with short-term “excursions” to levels 
many times higher. 

In  this general downward movemen< Daw Chemical 
continued page ZOO 
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Bobks & td-as r o h r e d  

lidicy action. like a stone drolrml into 
a p u t .  s c b  off ripples of reaction. Since 
the economy reswnds with \mTing 
time lags. a second stone is often dropird 
rvhile the r ipp le  from the first are still 
roiling the economic wsters. When this 
“stabilization’. exercise is repeated often 
enough. the result h greater instlbility. 

There !re alo  technical objections to 
using a full-employment budget to justi- 
fy federal debcit.. as the Nixon Admin- 
istration did in 1872. Such a budgct no 
longer measures the true impact of gov- 
ernment spending and lending on the 
economy. Fderol activitiu tntsling tens 
of billions of dollan annually-mong 
them the f- credit agencies. the Es- 
port-Impart Bunk. and the Federal Na- 
tional.?dortgage Aaoeiation-have been 
spun off into independent corporations. 

A boner y U W &  
Another defa t  ia even &re serious. 

“Full e+ploymanf“ a concept intended 
to musure  eeonomk ahck. is still de- 
fined solely in terms of johlaaneas. Last 
year,. unemployment averrped 4.9 per- 
cent. urd the federal budget showed 
a surplua on the fullvnpbyment basis. 
suggesting th+t there w u  still room for  
fucnl stimuIus. Yet ahoNga of a11 

. .  
kit&. notably in basic materials. 
plagued the nation. Full emplnyment 
ourlit to be measured in terms of our 
t r - t d  capacity IO pirxluce. includin*. 
labor. plant. and capital. If such a yard- 
,ti& had been i n  use a few years ago. 
we might have had more timely warnins 
of todnr’s raginz inflation. 

L)espite such problems. Jim Tobin 
clearly h l i e v u  that the new economic. 
is still the mad to millennium. provided 
that we adopt a number of h a 1  and 
nionetary reforms. Two hare been put 
into effect since the book was written. 
CY setting the internntional ralue of the 
dollar free to float. the Xison Adminia- 
tration gars the Federal Raerva ire& 
d u m  to pursue a more flesible monetary 
policy. And Congreu a t  I r r t  hss auted 
budget committca to aet overall guide- 
lines for qmuding. 

But Tobin 1Lo demands changes tbat 
hare little chance of adoption. For in- 
stance. ha m u l d  give the President pow- 
er to adjust appmpriatioru to flt budget 
targets. And he wants Congrew to sep 
ante tax reform from bills to raise or 
cut taxes. so that tempcraw surcharges 
o r  credits can be enacted speedily to 
stabilize the economy. 

If adopted. such proposals would only 

leid the guwrnnient b a k  10 fine tuning 
with ‘.niiicru.“ or brmd xauge. ecrmomir 
poliris That is like itsing a shotgun 
where a rifle would Le more alrpruprinte. 

A t  ccwiinratively rmall CUSt. we C O I ~ I , I  

open-end the duration of unemployment 
insurance. 3 step that would aid mature. 
trained wnrkers. There should he. K\ 
Cbilirman Arthur Curns of the Fed has 
suggested. a milch enlarged public em- 
p1u)’ment program when the jobleu rates 
go up. I t  m u l d  help mostly ynung pea- 
ple and thaw without the skills to c a n -  
pete in a modern economy. Putting 800.. 
000 people on a gorernmeut payroll at 
tG.000 a j a r  would cost a b u t  $4 bil- 
lion, but  it might reduce unemployment 
by L nfth (i.c, from 6 to 5 pacent). 
In Tobin’a pro- public-scn.ice em- 
ployment ia only an adjunct of much 
noreambitio-d-irs-maac- 
economic policies. 

In today’s changed economic environ- 
ment the new economics has become the 
old economic.. The old solutions are nut 
only inflationan-. but o t  dubious help trr 
the w p l e  who need it most Broad. 
gauge policies for economic stability 
should he atable them.eIx-er. There is no 
need to change them to offset each wiggle 
on sonomists’ charts. END 

‘Vinyl Chloride con:inuedfran&wgsru 
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was far and away the leader. In 1961 it had conducted an 
animal experiment showing liver effeds at lerels as low 
as 100 ppm-and had  decided to get its own plants below 50 
ppm. By the ear ly  1970’s. Dow had achieved a\-erage es- 
posum in the neighborhood of 25 ppm in its copolymer 
plants (one of which produces resins for Sa ran  Wrap). 

In 1970, Dr. Pierluigi Viola. an Italian physician study- 
ing acroiisteolysis €or Solvay, a major European PVC 
producer. reported an unexpected dixorery.  After  twelve 
months‘ exposure at 30,000 ppm. many of his esperi- 
mental rats had deve lop4  cnncers. Doubts about Viola‘s 
procedures led Montedison and  other European producers 
to commission Dr. Cesaim bfaltoni t o  undertake a large- 
scale animal  esper iment  to see if this carcinogenic effect 
could be replicated at  lorver esiiosure lerels. B? the  end of 
1973 bfaltoni’s \Vell-executed s t u d y  had shown t h a t  leveis 
of VCM as low as 250 ppm induced a variety of cancers in 
rats, including angiosarcomas of the licer. In June, 1974. 
he reported angiosarcomas at 50 ppm. 

American prodiceis began to join the inquiry into vinyl 
chloride and cancer in  1973. Early tha t  year the  3Ianufnc- 
tur ing Chemists &sociation decided to commission t\\.o 
lnallsive studies. One was an alrimil study somelr-hat like 

Maltoni’s ( i t  has  since confirmed his findings). The other 
\\-as a n  epidemiological analysis of the morbidity and 
mortality histoiy of American vinyl workers. 

In December. Dr. John L. Creeeh. a Louisville. Kentuckr. 
surgeon who is  plant physician for  B.F. GO0arich.s mai-.~ 
sive PVC installation there. received a report  t h a t  one of 
the workers had died of angiosarconla of the liver. Re- 
membering that another worker had died of the same 
cause two years earlier, he notified a superior. In mid- 
January,  1974. while a systematic mortality s tudy  of 
Coodrich workers \\.as being organized. Cree& received 
a report of II third angiosarcoma death. On J a n u a r y  2.2. 
B.F. Coocirich announced the three deaths and their cause. 
To date. a total of eight persons employed at the Louisvilic 
plant have heen found to have contracted this disease. 

They blew the  whistle themselves 
As of January. 1974. literally all t he  infoimatiou l ink-  

ing vinyl chloride to cancer had been developed b y  tlw 
inilusli?; on’its o\xm initiative. As Ralph L Hartling Jr..  
Iiresiclcnt of the  Society of the Plnstics Industry, ob- 
serwd. “This is n uniqnc situation. Industry finani,ed thy 
studies. ;und industry blew the vliistle on itself.” 

Rut this was quickly forgotten in the  fu ro r  thxl 
arose during the weeks following B.F. Goodrich’- 

eoatialrrd PIIYC 20.‘ 
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allnouncement. Within days. regulators. pnblic-health 
doctors, and union officials had begun to doniinate public 
discussion of the vinyl problem. Within wee!-x, the Loufs- 
ville Times initiated i serieq of stories alleging that in- 
dustry had engineered a WatergateJtyle cover-up of the 
angiovaicoma discovery, which i t  abaiidone$ only when it 
s aw that the information was about to leak anyway. This 
charge rvas symbolic of the manner in which the initiative 
passed out of the hands of industry. 

I t  was seized, rapidly, by a loose but  not uncoordinated 
network of regulatory aaeiicies. government research in- 
stitutes. academic medical teanis, labor unions, and other 
groups united by a common commitment to eradicate tn- 
virohmental causes of disease This ‘regulatory-medicd 
complex” is largely thecreation of a decade’s federallegis- 
Iation in the medical knd environmental fields. Its unom- 
cialleaderisDr.Irving J.Selikoff,prof~rofcommunity 
medicine a t  the 3Iount Sinai School of Medicine in New 
York.City. 

The o n e h e n  powor elite 
‘White haired. gracious, and preternaturally energetic. 

Selikoff is best known as  the man who explored the haz- 
ards of asbestos and who fought for many years to get 
tlicm rducecl. But a glancc a t  his crcclentials shows him 
to hold so many other distinctions and positions that he 
comtitutes a virtual pov-er elite all by himself: a recipient 
Of the Albert Lasker Award of the American Public 
Health Association, he is also director of Xount Sinai’s 
Eiirironniental Sciences Laboixtory. governor and past 
President of the New York Academy of Sciences. editor in 
chief of &wiionr;r. iitnl I:rsec~rrk. president of the So. 
Ciet? for ~ c c u ~ ~ a t i o n a l  and Environmentdl Health, and 
consultant to theA.F.L.-C.I.0. aswell a s  toanalmostend- 
le*i list of medical oiyanizations and government insti- 
tuter. He seems personally as well as  piufessionallp close 
to nearly everyone who matters in eovernment occuua- 
tional medicine. and hns excellent c&ac t s  in the pr&. 
which he uses skillfully. Though he insists that he is only 
a scientist. SelikoR is also a crusader and reformer, and 
the weapons he taker into battl?. aside from his many 
personal talents, are research and publicity. 

IYit!iin a nionth of C.F. Goodrich’s announcenient. 
half of Selikors staff  as workills on a series of medical 
and epiilenriological s tud i s  of workers a t  three older 
PVC plants. Researchers from the Harvard School of 
Public Health began an analysis of niorbidity and mor- 
talits iu Goodrich’s Louisville plant. The Sational Insti- 
tiite of Occupational Safet? and Health. which does re- 
search and standards development for OSHA. began a 
major eyidemiological studs of workers a t  four older 
I h i i t s .  nrid tozether with OSHA sent out numero~~s tcanis 
to conduct “walk-through” inspections of PVC produc- 
tion fxilitics across the nation. 111 ala;, Selikoff con- 
vcncd in  Xew York City i t  Iitryc iiiternationsl workin,“ 0 
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group on vinyl chloride, held under the ituspic- of the 
New York Academy of Sciences. As Dr. Joseph K. \t‘ag- 
oner of N O S H  described the position of the many r e  
searchers who entered the field. “‘Seek and ye shall find‘ 
is where we’re sitting right now.” 

What they found W‘RS a great deal of information that 
linked vinyl chloride ever more closely to a variety of 
direnses. and this information in turn generated news- 
paper copy. To an attentive reader. the cumulative im- 
p r c ~ i o n  conveyed was of a hidden crisis slowly uncov- 
ered. With each w i n g  ne&. the discovery of yet 
iuother anKiosarcoma case or the release of il new report 
neemed to shoiv the crisis to be graver and more wide- 
spread than i t  had been the week before. The tacit 
n ies ige  n-as that industry had failed. and that govern- 
ment would have to step in and do something fast. 

Federal remlators were quick to respond. By early 
February NIOSH and OSHA were act?yeIy at work on 
the problem of workplace exposure. (See the report on 
page 152.) By the beginning of April OSHA had issued an 
emergency temporary standard of 50 ppm and in May it 
proposed “no detectable Ievel” M a permanent standard. 

But during the summer, the plastics industry, n-hich 
had maintained a low profile during the preceding 
moiiths, rezssunied the initiative under the leadership of 
S.P.I.3 Ralph Hardins and Jerome €I. Heckrnan. The 
burden of the industry position was that  OSHA’s pro- 
posal was not required on medical gmurids and was tech- 
nically and econoniically unfeasible. In’ its place S.P.I. 
advocated a phased reduction to 10 ppm as a n  average and 
25 ppm as a ceiling by 1976. The industry case was set 
forth in considerable detail and with much documentation 
during the OSHA hearings that began on June 26. 

Making policy in a desert‘ 
It was clear a t  the hearings that, in the end, the vinyl 

chloride decision was going to be made in a n  informa- 
tional desert relieTed by only the most occasional oasis 
of knowledge. It was established that vinyl chloride 
causes cancer and other diseases. It was also established 
that, over the coiirse of two decades. industry had re- 
duced esposure lex.els in i ts  plants by a factor of some- 
thing like 50 without esperiencing notable hardship or  
burdensome espense. But beyond that almost everything 
was uncertain. 

One large area of uncertainty concerns the shape of 
the so-called “dose response” curve for vinyl chloride 
between 0 and 50 ppm-the ranxe within which. piesum- 
ably, OSHA will set the permanent standard. To date, no 
animal esgeriments have been completed at esposui-e 
levels besoow 50 ppm. and since historic exposure levels in 
most esisting plants have been above that level. it is ea- 
tremely unlikely that epidemiological studies can reveal 
anything about human response below the level. The data 
for Dow Chemical’s JIidland. Michigan, copolymer plant, 
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a wher&&&&ks have been nionitorrd for  upwards of a 
i!ec.?de. are dilficiilt to interpret. Dow’s own studies SU6- 
G e t  no adverse h a l t h  or mortality effects for x o r k e n  at 
esposurcc below 200 ppm: however. Dr. Selikoff‘s group 
reports a significant incidence of abnormal symptoms 
even among Uow workers 

Where data are unsatisfactory, one must fall back on 
inference and theory-but these have prored even less 
satisfactory, and much more subject to dispute. At the 
theoretical level, them is disagreement over how cancer 
is causcd. Advocates of t h e  “no detectable level” argued 
for the nc-cz?lled “one-hit” theory of cancer causation, 
which holds that there can be no such thing as  a risk-free 
exposure to a carcinogen. The theory implies that  any 
identifiable sposure to vinyl chloride is  certain to muse 
angiosarcoma at however low a ratc 

But there is another theory of cancer causation, which 
emphasizes the role of the body’s immune system in cam- 
bating cancer. According to this theory, cancers appear 
when the immune system b& down. If what 8 car& 
nozen does is to weaken the immune system, and if the 
weakening process requires a certain level of dose, then 
it is possible that there is  a risk-free levd of exposure. 

At the present time, there is no definitive way to evalu- 
ate the truth of these competing modeIa Thus when 
OSHA chooses a standard. i t  will do so in almost total 
ignorance of the different rates of u n c e r  and other dis- 
easeS to be expected at different -sure levels. 

The -81 of approaching zero 
The agency will be just  as  uncertain about the other am. aJor point : In . d i s p u t e t h e  .. level belosv which i t  is not 

economically f w i b l e  for  industry to reduce exposure 
“No detectable level” advocates point to the huge ex- 
posure decreases that industry has already achieved, to 
the fact that many producers wt below 50 ppm soon 
enough after the emergency standards were issued on 
April 6, and that not a few were fa r  below t h a t  To many 
regulators, i t  seemed obvidus that industry could pet to a 
near-zero level if i t  really wanted to. 

Industry representatives argued vehementb kt a 
nonde-ble level simply could not &‘attained. “@en a 
system that doesn’t leak. leaks,“ thundered Todd C. 
Walker. president of Firestone Plastics. at the OS= 
hearings. The companies alsa argued that efforts to ap- 
proach zero would be extremely expensive Firestone, for 
instance, detailed every capital expenditure that would be 
necessary if it tried to reach “nondetectable” exposure 
levels and concluded that the total cost would equal the 
entire value of its existing plant. Even then, Firestone 
insisted. it would not ultimately achieves “nondetectable” 
exnosure and would be forced to go out of the plastics 
business. 

BY the cnd of the summer, i t  appeared that even the 
OSHA Staff felt the standard might be unjustified. An 
A1IguA. 1974. report by theagcncy’s Divisionof Program 
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Evaluation and R e a r c h  observed: “First, i t  is not  clear 
that i t  is technically femsible to comply with the pmpcsd 
standard without a shutdown of the entire vinyl chloride 
industry. Second. itis notclear fromexisting experimental 
nnd other historical data that a ‘no detectable ler.el’ stand- 
ard is justified. And third, it is quite clear that compliance 
with the proposed standard will imquire substantid cap 
ital investments nnd lead times.” 

They’d call It a sellout 
If lhfse findings should lead OSHA to compromise- 

to set an exposure standard of, say, 25 ppm-the agency 
should not expect to be praised for its moderation. It may 
even be amailed for violating its charter. The Oncupa- 
tional Safety and Health Act of 1970 states that OSHA. 
in regulating toxic materials, “shall set the standard 
which most adequately assures, to the extent feasible. on 
the basis of the best available evidence. that no employee 
wilI suffer material impairment of health or functional 
capacity even if such employee has regular exp+sure. . - 
for  the period of his s-orking life” 

Members of the regulatory-medical complex nould 
surely insist that a compromise was incompatible with 
these words-and would see i t  as  a n  unprincipled -4ou t ,  
sacrificing lives for  dollars. Industrj-, meanwhile. is apt to 
view whatever level is allowed as a n  arbitrary in-en- 
tion. reflecting political emotionalism rather than reason. 
And whatever the level, it is hard to believe that the new 
vinyl chloride standard will do much to end the confusion 
and uncertainty that currently prevail in many different 
industries subject to regulatory power. 

The vinyl chloride hearings have made it clear that  
praiztically nobody in government, industry, or labor 
is willing to discuss these regulatov issues in trade-off 
terms. “We don’t equate lives with dollars and cen-not 
at the Department of Labor,” John Stender, Assistant 
Secretary of Labor i$ charge of OSHA, declares. 

Even spokesmen for industry seem unn-illinp to  chal- 
lenge Stender‘s formulation head-on. “If we know ne’re 
exposing our workers to a known health hazard, =e get 
out of the business,’’ says Dr. Ben Holder of Dow. In the 
course of the long argument about vinyl chloride s - d -  
ards, businessmen have shied away from assertkg that 
some level of mortality might actually be “worth i t ”  In- 
stead. they have tried to  smuggle some practical couid-  
erations into the discussion by pointing to  problems of 
“engineering and economic feasibility”-as if feasibility 
were an absolute. 

One reason €or the general reluctance to  think in cost- 
benefit terms is to be found in the language of the Occu- 
pational Safety and Health Act itself. But another rea- 
son lies in the ethos of the regulatory-medical complex. 
which has something more on its mind than the rate at 
which people get sick or die. It is committed as well to  a 
larger conception of the g o d  society. 
In this society the idea of,heRlth is central. Ever more 
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remote causes of diseass would be eliminnted. The role 
of medicine in this society would be different; it would 
no longer merely cure, but would actively redesign the 
environment and ways of living to pievent disease. In- 
evitably. i t  would be a society in which docton, by virtue 
of their expertise. Possessed considerable power. The role 
of markets would be sharply curhiled, inasmuch od they 
often lead people to make decisions contrary to their best 
medical interests. In this sense the regulatory-medid 
complex is a political movement. As such it perceives in 
issues such as the vinyl chloride stsndard a symbolic im- 
portance that transcends the purticu!ar merits involved. 

They don’Lllko budnmu 
And, of C O U Z M .  it is an antibusiness movement in ita 

upderlying commitment kaerican repul.tory arnncies 
seem to reflect the times in which they were founded ; the 
new regulation was estsbliahed in an era of intam con- 
5ict and hostility to business, and there is little pmpect 
of the movement‘s suddenly acquiring another peraod-  
ty. For aU its u~tti-active impliestions for regtrlt4ry 
qui* and consistency. this fact is not entirely without its 
redeeming asp&. By pressing industry hard. these agen- 
cies will hasten economic modernization. It is dear tbt 
they have long since achieved immense su- in raising e health consciousness in industw and labor alilie. As Dr. 

Ralph Langner, an industrial hygienist at Dow ChemiesI. 
nays, “Vinyl chloride is to industrid hygiene what 
Rachel Carson WBI to the envirorunentalistk” 

In any we. if Americans are now going to assume the 
responsibility of deciding what  is a “socially acceptable 
risk,” and thus of implicitly putting a price on human life, 
surely it is desirable that the critical decisions not be left 
entirely to busin-r to nnp one gmup or center of 
authority. A p- of indetuminste struggle between 
businw and nntibuainess foren, yielding decisions more 
political than rational, seems preferable to a system in 
which a single cooperntiveentsbliahhment eoo~nanounoes 
the exact going xata at the dose of every business day. 
Even so. it ~ d r m  dur tiut the pmceas of conscious- 

nas-raising could usefully flow in the other direction aa 
well. The rezuhtory-medbl complex would not be any 
the worse if it had a denrer same of the novelty of the 
concept of health it is promulgating and of the uneasiness 
of its relationship to the existing economic spstem. And 
it could take more fully to hear t  the potential conse- 
quences of its regulatory interventions for ordinary liv- 
ing standards. As G.J. Williams vice president of DOT 
Chemical. remarked recently, “You could probably not 
fmd a single thing in the world that‘a essential. b u t  they 
all go towards making life pleasurable. You can do with- 
out almost anything, but not without everything.” END 
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cooperation. Imniully. t h p ’ s  a good 
chance that the US. will be leadding the 
trend to unilatenl action. 

Intorpntatlons 01 Innonncm 
Because of th~ divuriw of ifa inter- 

&a in the sea, the U.S. bad been expecb 
ed to play a keystone role in loddng to- 
gether a cornprom-se among all the di- 
vergent points of view reprtented at 
Caracas. In fact, however, the confer- 
ence was one of the first manifestations 
of a remarkpble reversion in the inter- 
na t iod  psture of the U.S. From a p r c  
oceuuation with the politicd of peace, we 
have moved to a preoccupation with re- 
sources and revenues.The clash betareen 
this new US. stance and the ideological 
preoccupations of the less-developed 
nations brought the sea-law negotiations 
to a shndstill at Caraeas. 
TO be sure. American economic eon. a cerns originally began the erosion of 

the fmdom-of-the-seaa principle. In 
1945, Praident Truman unilaterally de- 
clared the US. to be eole m e r  of the 
mineral re?ourcu on its underwater 
continentd ahelf. where oil and gas had 
recane keen diaeovered. This move was 
quickly followed by a rash of nnilaterd 
d.ims by other nations. not merely to 
oEshora resourca but also to territorial 
waters wider than the traditional three 
miles. In moat cases. the new lii,ts 
were set at twdve mil-. but some coun- 
tries, beginning with several in Latin 
America, claimed lbsolute soyereignty 
over areas extending as much as 200 
milea to sea. 

At that point. the US. woke up to 
what it bad set in motion, in particular 
the impliutiom for shipping and avia- 
tion. Traditional maritime lam recog- 
nizer the right of “innoeent parsage” 
through any nation’s territorial waters 
but has dwaya been vngue a8 to what 
the term meant. With the advent of new 
kinds of trafilc. including airplanes. mis- 
sile submarines, nuclear-powered ships. 

and supertankers. vuious 8 t . h  have 
adopted their own interpretstioru of 
innocent p u a a s w u c h  as. prohibitins 
airurit over5ishts. requiring advance 
notifleation of w h i p  paanage. making 
submarines travel on the aurface. or 
forbidding -e to t a n k  in order 
to avoid the dauger of oLI spills. 

Ptannen in mrn s k i t s  
When combined with the almott 

worldwide adoption of territorial limih 
granter b three miles. thwe con- 
straints on innocent passage had serious 
impliutlons f o r d  maritimenations,but 
they erpecialb worried the US. Xarg 
and i b  Soviet counterpart. The heart of 
the problem was the “‘straits issue”: 
with even twdve-mile limiw nioee thau 
100 important international straits fall 
entirely within .national jurisdiction. 
Cold-war migtary planners we= a p  
palled by the prospects of emergency 
ship and aircraft deployments being heId 
u p  by a straib nation or of ballistic- 
missile submarine being obliaed to 
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