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'._:of 'risk which on the whole ig no cifferens

The report concludes that PVC production can be carried

.. Supervision and safety measuvcs which would mak

Norsk Hydro a.s, i S
Porsgrunn Fabrikker, - '
Norway. Re: Production of PVC. . o
REPORT 0000377 ~y
by

.The Medical Cammission on the Production of PVZ.

LY

This report has two basic points: “ e

1. We consider it an established fact that vinyl
- . chloride con cause cancer in humans.

2. No human activity, Jjob or habit is without some
rigk, and we should avoid setting up rules or

opinions which would only serve to exchange one

kind of hazard for another of possibly greater
dimension.

.From this standpoint we will e::amine whether the .
,production of :EVC can be undcrtaken with an ‘element

¢ from that
which we encounter elscwhere irn life, at work or
otherwisea.

v )

out under conditions which satisfy <his prerequisite.

inis
activity no less hazardous thar any other nuran activity
would, at the same time, raise the ‘price of 2VC produvets.
‘-The report deals sirictly with the pwadtc‘ n of PVC "
from vinyl chloridec. Ve have noi Yeoen raguested to

_examine production of further processing of PVC but
hére of the opinian that this can be undertaizen without
risx to health in connection with vinyl chloride, with
the use of'automation, gnod ventilation and appropriate
gtorage time for PVC before further ctrccessing. The
problems cannected with the leakage of vinyl cnlo“lde
in the production of PVC and with accidents during
transport of vinyl chloride are discussed in a survey.

from the Ehvironmental Protection igencva Warhdmmtan H

R - NI N




S "“We consider it an established fact that vinyl chloride

f3: <in up to 1000 PPM or perhaps greater concentrations,
e ‘jﬂi;skhafter several years can cause a very rare ftype of
: "v. cancer of the liver in humans which probably twould

-~
-
)

g

. ?3?4gajf occur at the rate of one case per year in Forway or
e ooy 0T 1ess, One case has been reported: A Norsk Hydro worker
s, T u; ‘who for many years had been involved in PVC production.
ol S

" ." " ‘Although one cannot draw a conclusion from one isolated
8 "-‘féase; in the light of other cases reported in other
i:fi Ve %y countries, we must conclude that the production of

;& ;' -“&ft PVG carried on by Norsk Eydro has contained an element
. f:': iof risk. However, for the average person this risk '

x; .7 is very small, For example in Poland which has had and
-+ - g%111 has a considecrable PVC production (and a good
s .. health service) there have been no reported cases of
. ”%f:fu‘j'cancer of the liver among those who have worked in PVC
e .7 ti» . production.. Nor are there any cases reported in Japan.
ATEAEE e R -\.‘ . . v .
el d-fﬁxﬁ. Ve. know very lit%le about the risk connected with 1ow
“:{, !4 concentrations -of vinyl chloride in humans. Tests on’
A f'imv ‘animals which have been made can only give limited
N help in considering the 'same effects on humans. The

v results so far indicate a great difference in sensitivity
EY between animals (mice, ratc) and humans. Ve know

therefore of no safe lower linit for humans. qowever,
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. where.a person's contact with a2 material kmovm to

q- 3 . ﬁ’%k}t‘

. cause cancer 1s concerned, thec obvious conclusion is- ‘Ei'yéL

"-.. to avoid exposing oneself to such contact. fég ?ﬂ

' ' ’ . g:vf i*'t:
:f This point of view is based on a simple deduction. Human {rg p

: }f beings are composed of individual cells., These grow 4? %
‘. and renew themselves in such a way that they raintain iyl

_ the body 8 various paris and crgans in eqguilibrium,
o This equilibrium can be distuvrbed, which among other
: -1h1ngs can be caused by certain chemicals and also by
ot fiadiation. One theory for the cause of cancer claims
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S - that under unfortunate circwmstances the cancer . R '[ﬁ.
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P ‘+ .. generating chemical can cause a cancer to develop . g s
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risk for cancer. The rick is, hovever, sc sm2ll that we in ‘fgi

" "practice take no other precaution than to avoid taking b

ﬁf unnecessary x-rays. | N .4

) Where vinyl chloride ‘is concerned, observations would Fﬁ;
indicate that the danger lies in especially high i

e " concentrations for especially gensitive irdividuals with v
fﬁ_;.g,_; a special conbination of vinyl chloride gas with some “i{
;gff? ; T'other chemical or with other special conditions with. ﬁié
o -- ~. Which we have no Imowledgc. However, there are no indications .
7. .. of any similar interaction with other chemicals used in e
~p§g . PVC production. J :;f
"%, . Ve have noted that the reported cases of cancer of the ... i
ﬁﬁ .- liver are connected with certain of the factories which *ilif%
. &

I f_: ‘have proﬁuced polyvinyl chloride and that at other such

'+ . fadtories whith have bdecn fn business for a long time, - . . I,
X :}. . no such cases have been reported, EZven though it is o
‘35_‘. ' possible to explain this away as a coincidence, one must

. also interpret it as indicative of the fact that the

"Lti"h risk even with the high concentrations which have .been
5;;?: .:_. common in industry wntil now, are not high. The published

- ., same conclusion. Even though the data available is
nﬂ;g‘ " llmlted, there is good reason to. note tnat the mortaliwy
',ﬂg-} > rate among PVC workers is low and would' indicate that those - 7,

N reported data indicates, that théy have greater long-

.+ 7 A possible explanation for the observations which have

3‘;34; quantlties. Certain laboratory tests in the USA can be

. R

from a.simple change in an individual cell. It is therefo"‘v;‘
obvious that, for example,each and every x-ray contzins a

‘»* .+ report on the mortality rate smong those who have
rﬁfu; worked in the PVC industry in the USA would imply the,

... Wwho have worked in PVC factories have no reason to fear

S an earlier death than others, -that on the contrary, the

Co%ai, ey

"' . evity than other. The reagon for this is unknown.

"4~ v been made so far could be that the body breaks dovm the
-1;‘ ‘;§ vinyl chloride received i small amounts in a different

PR -

!.-JJ way than it does the vinyl chloride it received in large .

“?‘:" in'te'r"nTP'i'Pd in M e e | T
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x SRR &
a = 4
vinyl chloride received in large amounts which could ol
‘be “the~cancer generating chenical (and therefore not y{;
_ 'vinyl chloride itself), )
A > ’ . ‘ ;
-A':- These observations seem to indicate that vinyl chlorics r:-
B aevel is not necessarily a very active cancer generating ) J’
DI 2 ;;». . chemlcal. However, we cannot deny the possibility that i
S ' et | I D
T :.. ,._;.a_--' in the coming years new cases of cancer in PVC wo.rlcers . ‘\
I, NN v be reported in Norway or clsewhere, There is no way i
x*_;;}}' ) « in which we can prevent this. It is proven by experience -2‘
i 0 'ty ot that cancer can develop many years alter exposure to !
”.4?'-.7 " ke ":' a cancer generating chemical., ,,
“ g . .» Researchers have been anxiously studyins the possibilities "
s* T <, 0f inherited genetic damage which is theoretically a ‘
5“ "' f,;;. possibili‘ty. However; no prool so far existis that any ,*;
;‘,1-",.- ’ vl .. such genetic damage has been caused to the coming "‘:
Gl T ‘+ generation. - ‘ - ,_,:
o Wt . B <,
. e .. A¥though the commission dees not fird svfficient evidence -« j.50
¥ ‘"« ' .. to-conclude that vinyl chloride is a specially-active ' §~"
‘-ia" | ‘ ‘and dangerous cancer gencrating chemical, it would not F
~ however, wish to imply that there is no risk connected
B ;™. with this chemical. The quantity of vinyl chloride with ~
" s +. which people coxe into contact ought to be reduced. The »
it ‘l.:.. S comnission considers this to be technically possible 5
NS - PVC is produced when vinyl chloride gas with water and
”, _' ,. '- certain additional chenicals jg' heated a_nd stirred while Y
o e ‘under pressure. The process is heat producing and must b
";;;.; ' ) ) -« _therefore be carefully controllcd as therc is danger of 13\1
s » " -a’. explosion. After a few hours, a mixture of water, vinyl : \
P ’ 4 . chloride gas and PVC in small pébb1e° is produced. Frou this :
5._"-': - mlx"cure, the water and wiused pas are removed, then the
: e powder is dried out ond colour can everiuvally be
W " added as well as addilional chemicals for Jurther
.;‘ ‘ . pracessing. '
'da -
Y
:«r ) , ::-"', .This process can be carried out in an enclosed autoclavel
;:‘f - ’ i:,.:-‘jéru%(?losed con'tainer under preggure), pipes. nhawwal- --°
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One should also ensure that as much as possiblé of the
winyl chloride gas which attaches itself to the PVC

. product is eliminated so that it does not spread any
further. .

This type of enclosed process must perlodically be opened
for routine cleaning and inspection of the autoclave.

| 3‘; - ZThe opening of the autoclave should be done in such

.+ a way as to prevent the escape of vinyl chloride gas 1o

the surrounding area (enclosed room, vent, autoclave
vaccuum),

When the cleaning of the autoclave ig done manually, as
3t 18 in the prcsent systen, it can be carried out
by workers wearing fresh air :masks and protective clothing,

’“ﬁ\ . thereby protecting them from exposure to vinyl chlorlde.

o A "y . ~
e ihe procedure would be considerably simplified, from a
' safety standpoint, if the cleaning of the autoclave could
be antomated or if a process could be develoved which
would eliminate the need for cleaning. However, safetly

valves,drainage valves and such must in any case be

i

L ; cleaned and inspected., This implies that the equipment

must be opened znd the same safety meagures taken as
in the autoclave cleaning, i.e. woriiers wearing fresﬂ
air masks and no onc must ve aimitied to the area until
- 1t has been aired out and is freé of vinyl chloride.
Similar precautions must be taken when there is danger
~. 0f explosion or in any other irregular situwation.
Vhenever fresh air masks are ment}oncd it should be

understood that protective clothing and gloveas are also
indicated.

&

To check that this operatlon functions according to
- plan, an automatic measuring gystem should be sei up
] " for those areas whore a leakage of vinyl chloride could
g“ﬁ ocCur, The measurlng puints should be determlned by the
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- repaired in the same way as any other damage. To make a
.quther check of any possible breakdown in the systen,
~ the workers shauld receive periocdic checkups by the

R,method than the analysis of daily swmples of the air

. ual Situation arice.<On the other hand, 1t is not

' necessary to supervise procedures which are known to have

high concentrations (for ex. at the opening of the
autoélave, because at such times protective wear should
always be used), but it should be ascertained that the
alr is back to normal again after due ventilation. The
fresh air inletmust also be checked.

Should a leakage occur in the system, it should be

company's health department to ascertain whether they
have been exposed to vinyl chloride, through for ex.
the analysis of exhalations. Such a checltup should bve
made if at any time someone is thought to have been
exposed to vinyl chloride, due to an irregularity in
production. We consider this to be a better control

which 1g"inhaYed in the course of the day.

' '
The commission has chosen this golution for practical
and technical reasong. After discussing the matter with.
technical experts we believe this method to be feasible.
We consider it to be gafer from a health atandpoint
and better than to uperate with a threashold limit which
cannot be Jjustified toxicalogically or medically.

[y

From what haé been gaid it iz clear that the commiasion

-finds that the hcalth hazard from expdcure

chloride should be technically supervised,

1t would be natural that the environmental

to vinyl
Therefore
protectioh

P - committee be assigned that regponsibility of ascertaining
A -~ . that the amount of vinyl chloride leakage does not exceed
?_; . the amount which inevitably cacapes from an enclosed

f S . system, Even a sgo-called enclosed system is never

S " . entirely airtight. Some lealnge oceours through

-.,' gaskets and valves, The environmental nrotection

-committee can rest agsured thni the danszr in production
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_ with supervised systems is so small that measures taken o
e against health hazards in other areas of the factory

L would be better justified. The establishing of a threashoi,

¢
3 4 L

T limit can give a false sense of security (btecause ;
‘;fF}f, » Dollution, with simple means in certaln areas, can be 5
I reducec. to below the threashnld limit) orx an obstacle, u

- ... because other tasks which safetywise are more important "Q

may have to be postponed. | - , : -

L X

' .. . With tle reservation tmposed by our limited technical end i

" e i 7Y economical lmowledge, we consider that a satisfactory a:
o ' Procese can he established at the present factoxry. E
e However, this would require investing in safer production “?z
. - methods with consequently a probable reduction in out~ L

g put relative to working man-hours. On the other hand, :";

. - -%.° it is our opinion that ihe situation can be further- S
e 1mprovvd in a factory built along modern lines, andwe \f
= can see’. no reason for Norsk Hydro to te satisfied with O3

D \ " whatever. improvements can be carried out in the present’” .«’:
_cy} SR 'factory, but that they r"hould as soon as p0551ble, try ' ]
ga;.m' - " to establish a factory who“e the most advanced technolosy ‘

: ~can be implemented to avoid the exposure of workers to .
oo vinyl chloride, '

- = . . ]
W o .. . .

S e | Oslo, Dec. 16, 1974

e

. Gudmund Harlem (a,) Tor Norsenth (s.) Terje Due Strand (S‘A

Y
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