




possible causative agent is pitch fume. There is inadequate

evidence that occupational exposure in the aluminium production

industry results in hæmatolymphopoietic and pancreatic cancer".

Chairman: One of Dr. Dahlberg's questions was that if there is a

cancer excess, which are the sites? Can it be answered more

precisely than the discussion has brought out so far?

Doll: I think we are all in,agreement with,the International

Agency for Research on Cancer's conclusion that there is evidence

to make us accept that there is a hazard of lung cancer and bladder

cancer in certain parts of the primary aluminium industry. But

we haven't yet faced up to the question of the reality of the

existence of the other hazards that have been mentioned. When a

large number of studies are done of any group of workers and a

large number of cancers are looked at, inevitably there will be a

substantial proportion in which the standardised mortality ratio

(SMR) is above 100. What tests are we now going to apply in

order to accept these excesses as being occupational in origin

rather than the chance findings that must occur regularly in such

circumstances? Obviously if one can relate them to specific

chemicals which are known to produce that type of cancer in other

circumstances one will be inclined to accept the existence of a

hazard in the industry and one would also be inclined to accept it,

if you could showa relationship with length of exposure and with

a specific period after exposure. Now, to my mind none of the

other cancers that have been mentioned really pass any of these

tests, though I wouldn't be prepared as yet to dismiss them

altogether. I think we can dismiss the possibility of a hazard

of pancreatic can?er because that has not been shown anywhere

outside the USA where it was first suggested. Milhams suggestion

should not be regarded as independent of the study carried out by

Rockette and Lorraine because they both covered the same set of data

Added to this the latest studies show that when the incidence of

pancreatic,cancer is compared with the incidence in the local

counties rather than with the national figures the excess of that

disease disappears. 50 far as I am concerned there is no

evidence to concern us about pancreatic cancer. Concerning

larynx cancer the average intelligent person would say that
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if you accepted a risk of lung cancer there should be a risk of

laryngeal cancer. In practice this does not apply epidemiolog­

ically though possibly because laryngeal cancer is so much more

uncommon and one does not obtain enough data to test the hypothesis.

But I would at any rate keep larynx cancer with a question mark

against it, although I don't believe there is sufficient positive

evidence to say that it is produced. But on common sense grounds,

one has to consider the possibility of it being produced if the

chemicals going past it produce cancer in the bronchial mucosa.

Though of course they may go past the larynx without actually

depositing on it. Leukemia is I think extremely difficult. I

am not aware of any chemicals in the PAH group which have been shown

tocause leukemia in other situations though there is now some

suggestion that cigarette smoking may produce leukemia. If this

is confirmed, the possibility that the aluminium industry is also

producing leukemia must be considered seriously. One of the

problems with leukemia is that we do not know what tests to apply

epidemiologically about the relationship we would expect between

the date of first employment (or first exposure) and the develop­

ment of the disease. Certainly we cannot expect it to be the same

as for the epitelial cancers. We cannot say that we should look

for an excess 15 or 20 years after first exposure, when we know

that the leukemias that are produced in humans by chemical exposure

or by ionizing radiations occur with maximum incidence within 5

years of first exposure. To my m~nd at the present moment we

should keep an open mind about leukemia. We should not dismiss

it, but neither should we accept it as an occupational hazard.

I will. add to that cancer of the kidney which I spoke about this

morning. I think Dr. Guthe's comment on the existence of an

excess among coke oven workers in the steel industry is an

interesting point. But if there is a risk the evidence points

to it being associated with the pre-bake process. This reminds

us once again that we don't really know what are the specific

agents responsible for the carcinogenic hazards.

Guthe: In the aluminium industry the question of possible

health effects of magnetic fields has come up and leukemia

has been mentioned. Would Dr. TjØnn care to say something

about that?
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TjØnn: Magnetic fields is an interesting area and some health

effects have been described. The subject will be discussed

in a forthcoming seminar in Sweden. In connection with leukemia

benzene should be mentioned, since I believe it can be

destilled from pitch and mineral coke of the anodes.

Norseth: I would like to put a guestion to the panel. If

we did not find by epidemiological investigations an increased

cancer risk but still know that there is an exposure to

carcinogenic substances, will the question if there was an

epidemiological risk really change our attitude? Something

had to be done to improve the working atmosphere even if the

results of the epidemiological results were so called negative.

In my view epidemiological results are not negative. There are

both positive and inconclusive epidemiological results since

you always have to figure out what is the lowest possible risk

which could be detected. If you figure this out I feel that

the highest acceptable risk is still lower than the lowest that

can be detected by the epidemiological investigation. Then a

positive epidemiological investigation should not change our

attitude to the problem. This is an ethical problem.

Doll: The debate which Dr. Norseth has initiated is one in

which I should like to join if you could set aside two days

for discussion! I would however like to say a few words in

response, relating to the meaning of words. It is easy to say

that some agent is a carcinogen and translate that in our

minds to meaning it causes cancer in the individual. But a

"carcinogen" means that in certain circumstances somebody has

been able to produce cancer with it in an animal by for example

injecting it or do ing something else to it that succeeds in

producing cancer. But first of all we have to know something

of this chemical's bio-availability. It may be completely

immaterial that it exists in the atmosphere, as it may not

reach the target tissue or it may not be absorbed. We

cannot just say that it is a carcinogen and therefore it

must be controlled. We want to know if there is something

which humans are absorbing in such away that it will produce a

risk to man. Very often we have to assurne that it will do

so because we want to act on the safe side.



2611

Langård: Commenting on the same aspect there is a type of

economic priority in the industry and in the community. If

we know we have certain carcinogens in the work places should

we invest a lot of money to reduce or eliminate these instead

of using the same amount of money in areas where the effect

would be more efficient for preventive purposes?

Chairman: Another question was raised by Dr. Dahlberg in this

context of the total environment related to conditions in focus

in the aluminium plants in addition to cancer. Looking first

to the lungs, I wonder if Prof. Vale would like to say something

about lung conditions other than cancer. You have discussed

these at previous healthconferences concerned with the

Aluminium industry.

Vale: As a chest clinician I know little about the various

PAR compounds. I think however, that the question we have

been discussing today, namely the carcinogens in the potroom

atmosphere is actually a rather small fraction of the health

problem in the plants of the primary aluminium industry.

I would like to remind everyone of the other kinds of

respiratory disorders which occur: obstructive diseases,

asthmalike or chronic airflow obstruction. These are much

more frequent than lung cancer and undoubtedly have a far

greater impact on the health of aluminium workers. I

agree with those on and outside the panel who have stressed

the danger of focussing toa much on PAR compounds, leading

to technological "improvements" which may actually deteriorate

the atmosphere with regard to so-called inert dusts and

other pOllutants. I consider it important to make these

points here and now even if they appear to be a little

outside the topic of this symposium.

Dahlberg: Even if it can be considered to be a little on the

side of this symposium it is important that the questions of

PAR is put in a proper context in the total environment. As
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plant physicians we should go back and discuss it in such a

context. It would also be interesting to know which role PAR

compounds have as agent(s) or element(s) in the mechanisms

behind the asthma reaction and the chronic diseases. We

do not have any answer to this at the moment, and research

is needed in this area. Such research work should not be

secondary to cancer research.

Astrup: Dr. Dahlberg put forward the question if PAR compounds

destroy or harm gametic cells. As many know it has been

recommended to remove pregnant women from the potrooms of

aluminium plants. In this connection I would like to ask

Prof. Berg if we should allow fertile women to work in the

potrooms at all? If they continue to work there, would he

recommend studies recording the frequency of births, spontaneous

abortions, malformations etc.

Berg: Yesterday I quoted some circumstantial, indirect data frøm

experiments with mice in which relevant compounds had been given

to pregnant mice. This resulted in tumours in adult life after

intrauterine exposure. Also, in an experimental animal series

(Tomatis) an increased frequency of tumours was found in later

generations. Taken at face value this should mean that genetic

transmissible changes predisposing to cancer had been created by

the intra-uterine exposure. It seems to point to gametic cell

damage in the animals so exposed. Also, a reduced number of

premordial oocytes was found in prinatally exposed animals.

So it seems that the exposure could cause significant damage to

the gametic cells. Raving said that I must stress aga in how

indirect and circumstantial this evidence is. I have no idea

of how the doses em~oyed would relate to the amount of exposure

in the Aluminium industry. If we believe that exposure in the

industry hascaused cancers, it would seem reasonable to assume

that DNA damage has occured. You would then have an obligation

to suspect that DNA damage could also take place in gametic and

not only in somatic cells. But again, man is a complicated

animal. To my mind more important than what you have been dis­

cussing most of the day, is the question if PAR and severaI

other compounds in the industry do in fact cause transmissible

genetic damage. I referred to this yesterday. It is difficult
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to examine this question. The kind of studies one should do,

would involve very extensive experiments. It is easy to say that

they would be toa expensive.

Concerning pregnant women in Aluminium plant working environments,

anybody with good sense would not want a pregnant woman in

such an environment as germinal tissue might be quite vulnerable

at the foetal stage. There is also the broad question about

teratogenicity of these compounds. In many ways we know far too

little to draw any practical conclusions concerning fertile women.

But mutations can also take place in fertile men. The very

long term approach to this would be to try to establish - perhaps

through collaboration with other countries - systems to uncover if

there exist mutant proteins which I alluded to yesterday; and

by utilising some of the other new techniques which are now coming

up, notably th",_ new possibilitiesof examining DNA itself.

Astrup: I wonder if I could reformulate my question. As it

has been recommended that pregnant women should not be allowed to

work in the potrooms, do you think that they should be removed

earlier?

Berg: I meant to say ~ to that and my main reason was the

Tomatis data from animals.

Chairman: If there are no more comments on this aspect, I suggest

we move on to one of Dr. Dahlberg's further questions. It

concerned production plant communities in which there were local

doctors and politicians ask ing questions about pollution of the

external environment and if this pollution could have an ecological

effect. We had a paper on that subject, yesterday. We also

have in the audience representatives of the SFT.

Jæger: SFT has only begun to consider the question and have

as yet no answers. Clearly we want to know what the levels of

PAR compounds in the 'svrroundings of Aluminium plants are. We

also hope to get help from the experts as up to now we are

somewhat bewildered by what these PAR levels mean.

---~,-----
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Thrane: Avoiding repetition of what was said yesterday, I want

nevertheless to draw attention to the total PAR burden in the

environment. There were high atmospheric concentrations of PAR

in the area. I also pointed to the burden of the PAR in the

dust settling on the ground. We found quite an amount of PAR

in such dust. It could get into the soil and also cover the

vegetation in the area. By this pathway it could enter into

the ecological system.

Doll: Can anyone tell me what the comparable measurements of..,.--
PARs are in the Finish fir forests in strong sunlight? I

have been unable to trace the reference, but I have been told

that a recent study in Finland has shown a very substantial

increase in PAR in the forests following clear sunny days.

Chairman: Since nobody seems to have information on this point

I suggest that we move on to one of Dr. Dahlberg's further

questions, namely if we have enough knowledge of technology to

make recommendations today for the type of smelters which are

going to serve us into the 1990's. Can Dr. Dahlberg first

amplify on his question?

Dahlberg: The reason for this question is that we are often

asked by the management, if we know enough and if we can give

recommendations. We have already had a long debate about the

40 ~g/m3 administrative norms for PAR, but in formulating this

question my hunch was that Norwegian engineers have competence

to build smelters that are very good and which can give us the

very fine working atmosphere we all want. We are all aware

of the fact that improvements cost money and that the money

should be invested in the right place so the effect on the

working environment can be seen. Are we doing this? If

we are, we must realize that we are also pointing to some of

the ways to develop future smelters. Possibly a management

representative present may wish to comment on this?

Chairman: Perhaps Mr. Ellingsæter who is also a member of the

governing council of the Aluminium Industry's Secretariat for

Real±:h:,_: Environment: and. Safet".cwauld -comment?
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Ellingsæter: I have been listening to the presentation of

the papers and discussions for two days and have so far

refrained from making any comments. However I would like to

ask Prof. Doll to excuse my commenting in Norwegian for the

benefit of those who have difficulties in following the

discussion in English.

Dahlberg har i det siste spØrsmål tatt opp hvilke råd han

skal gi til ledelsen og bedt om hjelp til å gi slike råd.

Noen unnviker å svare, andre gir svar som er av liten hjelp

selv om man har lyst til å dumpe SØderberg anodene i havet.

Faktum er imidlertid at SØderberg ovnene står der og det tar

tid å dumpe dem i havet.

Jeg har på mange måter sympati for bedriftslegene. De er i

en vanskelig stilling. på den ene side må de justere seg

til det praktisk liv og på den annen side skal de være

profesjonelt ærlige.

Vi er nØdt til å finne en lØsning og jeg viser til Langårds

relevante innlegg: at vi er nØdt til å være praktiske og

fornuftige og å se hvordan vi bØr bruke investeringsmidlene

på best mulig måte.

Vi i industriledelsen og som også er medlemmer av styret for

Aluminiumindustriens MiljØsekretariat er nØdt til å trekke

praktiske. konklusjoner. Vi kan ikke i det uendelige

diskutere nye prØver. Verkene står der.

Den konklusjon jeg trekker er at det ligger i luften at det

er en overhyppighet av kreft ved Aluminiumverkene.

Overhyppigheten synes ikke så stor at det er noen umiddelbar

grunn til omgående å slå alarm. Det arbeid som er gjort har

vært verdifullt idet det har skaffet oss ny kunnskap.

Usikkertheten som er kommet til uttrykk på dette seminaret

er også en nyttig erfaring.

Det er dessuten en konklusjon at vi bØr overvåke situasjonen

fremover i tiden.

En annen konklusjon er at det fra Aluminlumindustriens siden

og fra Miljøsekretariats side må sees praktisk på om vi skal

rette fokus på miljØ og helse noe bort fra kreftsykdommen og

i retning også av andre helseplager i industrien slik som bl.a.

og§~ Prof. Vale understreket.



Jeg har ikke nevnt noe særlig om nye annlegg som ville

forbedre ihvertfall arbeidsatmosfæren. Installasjonene

f.eks. på Karmøy viser at det fysiske arbeidsmiljØet er

blitt vesentlig bedre sammenlignet med driften av de

gamle Søderberg ovnene. Det er imidlertid praktiske og

økonomiske grenser. Vi kan bekalge at de er der, men en

kan ikke komme utenom.

Kristoffersen: Dahlberg's siste spØrsmål angår ikke bare

ledelsen på bedriften. Fag-bevegelsen stiller det hver

dag. Mange innenfor fagbevegelsen har gjerne den mening at

hvis de arbeidene som er satt i gang på aluminiumsverkene i

tilknytning til rammekravene blir fullfØrt så kan vi benytte

SØderberg.ovnene et stykke inn i 1990 årene. Jeg har i så

måte vært optimist i lengre tid. Hvis al~ parter på

bedriften, fagbevegelsen og bedriftsledelsen, jobber sammen

så klarer de å få til.bra forhold på arbeidsplassen. Men

ut i nittiårene er SØderberg ovnene blitt så gamle at de

må skiftes ut, uansett. Det er da bare en måte å

skifte dem ut på, nemlig med prebake annlegg. Pr. dags

dato er vi ikke så glad i prebake annlegg. Det er

kanskje litt rart å si. I prebake hallen på KarmØy

er luften sånn som den er herinne, dvs helt til man

åpner dekslene, da kommer rØk og støv ut, men det er

ikke så mye. De som gjør de verste operasjonene får en

god del støv eksponering mens de øvrige får svært lite.

Når det skal legges om må det iallefall gjøres litt etter

litt. Pr. dags dato er det ca. 6000-7000 mann ansatt

i aluminiumindustrien i landet. Når en går over til

prebake generelt så blir det ca. 2500, ihvertfall ikke mer.

TjØnn: En uttalelse jeg har kommet med er blitt sitert

noen ganger, nemlig å dumpe SØderberg anodene i havet.

Den er blitt protestert av generelle miljØmessige grunner

idet havet ikke skal forurenses. La meg si det på en annen

måte: i hallene hvor det elektrolyseres aluminiumoksyd bØr

en ikke varme opp petro l koks og bek og jeg tror ikke at

roterende kniver og endret Søderberg teknologi vil forbedre

forholdene særlig f.eks. for boltetrekkere selv om man har

plikt til å ha verneutstyr. La meg til slutt si at det

har vært interessant å være til stede på dette møte som har



holdt en hØy vitenskapelig standard. Vi har fått bedreftet

oppfatninger som har foreligget tidligere. For Arbeidstilsynet

er dette verdifullt i den period vi nå går inn i, nemlig

det siste år for oppfyllelse av nåværende rammekrav for

Aluminiumindustrien som går ut pr 1.1.85. Når det gjelder

kreft situasjonen fØler jeg meg forsåvidt beroliget.

Kreftrisikoen er vel til stede og det er blitt reist

interessante spørsmål om andre former for kreft enn lungekreft.

Jeg håper det blir anledning til å fØlge disse opp. Det

som er uttalt om den administrativ norm på 40 Vg/m3 bekymerer

meg, nemlig spørsmål om 41 er galt og svært risikabelt og

om 38/39 er riktig og absolutt sikkert. Dette er

selvfØlgelig ikke en realistisk måte å stille spørsmål på,

særlig tatt i betraktning den store analyseusikkerthet

som råder og hvor vi så ringeprØver som avdekket at PAH

konsentrasjonen i: samme prøve kunne variere med en

faktor på 3-4 og muligens opp i 8-9 i enkelte prøver.

Det er klart at analyse verdien må taes med forbehold for

prØvetakning og analysemetoder,og brukes som veiledning,

retningslinjer. Norske aluminiumsverk kan neppe komme

ned til lik standard uten å gå over til en annen teknologi,

dvs prebaked. Vi i arbeidstilsynet takker for invitasjonen

fra Aluminiumindustriens MiljØsekretariat til å komme her.

Jeg håper at vi får anledning til å fØlge arbeidet videre

og at vi fortsatt vil få informasjon og også kanskje bli

invitert neste gang!

Skogland: Jeg vil gjerne gå tilbake til det Bjørseth

stilte et stort spørsmålstegn ved, nemlig hvorvidt det

~ar relevant å gjøre målinger og analyser på PAH.

Det er ikke å ko~~e forbi at det er vanskelig å ta

representative prØver, og det er vanskelig å gjøre

analyserer med en tilstrekkelig grad av nØyaktighet,

slik som det har viste seg i ringtestene som ble

presentert igår. Figuren jeg viste angikk PAH

eksponeringen for årene 1981-82-83 i SØderberg

annlegget på Karmøy fabrikker.



RutineundersØkelsene ble foretatt vår og hØst. Hver

undersØkelse omfattet 2 skift på tilsammen 80 operatØrer

hvorav halvparten ble undersøkt m.h.p. PAH-eksponering.

Målingene er helt i tråd med driftssituasjonen vi hadde på

KarmØy fabrikker. Ved den fØrst rutineundersØkelse av stort

omfang hØsten, 1981, var driftssituasjonen relativt god, slik

som det. fremgår av verdiene for cellepasserne og transport­

operatørene. Boltetrekkerene var mindre å skryte av. Dette

forundret oss fordi Karmøy fabrikker var en av de fØrste som

fikk innebyggete boltetrekkerkraner. Vi satte igang med å

finne en forklaring. Parallelt med dette fikk vi imidlertid

store driftsforstyrrelser. Det var strØmbrudd på Karmøy

24. november 1982. Alle cellene "frØs" til. De ble started

opp igjen ved årsskiftet 1981/82. Vi anså det nØdvendig å

gjøre en ekstraordinær arbeidsmiljØundersØkelse i januar 1982

for å se hvordan eksponeringen da var hos operatørerene. Hos

boltetrekkerene var den skyhØy. Dette er operatører som sitter

i innelukkete fØrerkabiner og utfØrer automatisk boltetrekkingen

ved å betjene spaker inne i kabinen. Etterhvert som vi fikk

skikk på driftssituasjon, stabiliserte også miljøsituasjonen seg

for celleoperatørene, og for de som jobbet på gulvet i

elektrolysehallene. Det er min og andres erfaring at en stabil

god driftssituasjon gjenspeiler seg i arbeidsmiljØet. Hva

angår boltetrekkere har vi hatt et prosjekt i gang for å rense

lufttilfØrselen til boltetrekkerkabinen. Vi valgte å

tilfØre luft, ikke bare filtrert for støv, men også med innlagt

filter med aktivt kull for å adsorbere de gassformige PARene,

eventuelt også PAH som måtte strippe av det som avsettes på

filterne. Vi opererer med overtrykk inni fØrerkabinen. Det

punktet som viser en eksponering på 75 ~g/m3 for boltetrekkerene

er en gjennomsnitts verdi tatt ihøstundersøkelsen 1983 og

representerer .innebygde boltetrekkerkraner uten den nevnte

forbedring som ikke ennå var kommet i gang. En kran ble

ombygget på prøve. Jeg har desverre ikke tabellen her for de

ca. 15 kranmålingene som ble gjort. Gjennomsnittelig lå

eksponeringen på 10 ~g/m3 for boltetrekkerene over den tiden

de oppholdt seg i kabinen. Det dreier seg ikke om veiet

gjennomsnitt over 8 timer. Vi måler kun den tiden de oppholder



seg i elektrolysehallen. De forsØkene vi har gjort med denne

boltetrekkerkranen er lovende. Om vi kan komme ned i en PAR
• / 3eksponering av boltetrekkerene pa 10 ~g m så tilsvarer dette

samme lave PAR-eksponering i prebake annlegget. Jeg vil gjerne

konkludere med at måling og analyse av PAR ekspon~ringsnivået ikke

er bortkastet. Det har tvertimot hatt betydning.

Ellingsæter: I begynnelsen av panel-debatten ble jeg noe

bekymret. Det var atskillig engasjement angående 40 ~g/m3.

Det er vel egentlig i industrien et tilbakelagt stadium å

diskutere denne på praktisk grunnlag. Det er en administrativ

norm som må aksepteres og vanskelighetene som oppstår ved å

oppfylle normen må vi greie å takle mellom industrien,

fagorganisasjonen og arbeidstilsynet.

Jeg er imidlertid forblØffet over Norseth's kommentar at når

vi klarer 40 ~g/m3 så Ønsker han krav om lavere normer, 20,

10, osv. For å si det svakt: dette er en meget robust

politisk uttalelse som ikke er noe særlig praktisk informasjon

for bedriftslegene å gå hjem til sjefene i aluminiumindustrien

med.

Chairman: We will now turn to Dr. Dahlberg for his comments

after the panel and others have endeavoured to answer the

questions he raised in his introduction.

Dahlberg: Thank you all for the answers and comments given.

possibly Prof. Doll would be patient and round off this debate

by summarising .briefly the present state of knowledge

concerning the excess of Lung Cancer. Everybody who has

spoken on this issue appears to admit that there is an excess.

We have also discussed other sites of cancer. What is the

extent of the problem? Different rates are given in

different studies. The union is also asking for a number.

What is the extent of the risk of cancer in the primary

aluminium industry?

Doll: We have been discussing the industry as a whole which

includes. the Canadian industry and the American industry as

well as plants in this country. The majority of workers in

the industry in this country are, Ibelieve, working in plants



for which we have had no data presented since they are plants

which have been instituted after 1954. I understood the

question to be what I estimate the current increased risk of

Lung Cancer to be for a man working in the potrooms of the

aluminium industry in Norway at the present moment. My

answer to that must be that we have had no evidence presented

which would allow us to give a precise figure. But as conditions

have been improved regularly over the past 50 years, and taking

into account the experience in the American industry the workers

at present moment in the industry should not be suffering

an overall excess risk of Lung Cancer of more than 20 or 30% above

the normal figure. Now, that is a figure drawn out of the hat

like Dr. Norseth's PAH figure of 40 ~g/m3. But this risk must

be less than the risk in the old plants that have ceased

operating. The risk in the new plants that have been reported

in Norway seems likely to be partly an artifact due to not

knowing what is the correct reference population. Therefore

it is reasonable to postulate that the workers in the industry

at present.moment are experiencing a risk of not more than 50%

above the normal after 15 years exposure and perhaps even less.

Now that does not take into account cancer of the blådder and

possibly cancer of the kidney but these two diseases are both

much less common than cancer of the lung. Proportionately

the additional risk in these conditions is still quite small.

I don't know if that is a sufficiently precise answer to

Dr. Dahlberg's question, but I can assure you it is a more

precise one than the facts really allow me to give.

Dr. Dahlberg: Thank you. I appreciate that.

Chairman: Time is up and the.debate ended. Everyone has had

a great deal to say on the scientific experimental, medical

epidemiological and industrial hygiene sides as well as on

behalf of industry, management, labour, the regulatory agencies

and official institutions. There have indeed been a lot of

interesting angles and valuable contributions in the discussion.

I wish particularly to thank the panel members and the

symposium participants from the floor for their contributions

to the debate.
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8. AVSLUI'NJNG AV SYMPOSIEr/CLOSURE OF THE SYMPOSIUM

Chail:man: Dr. H. H. Tjønn of the Norwegian Directorate of Labour

Inspectbn's Department of Occupational Health has already

expressed appreciation for the holding of this symposium,

arranged by the Nordic Aluminium Industry's Secretariat for

Health, Environment and Safety, it's director Mr. E. Nordheim

and his Organisation's Health Committee chaired by Dr. J. Waage.

As today's chairman I wish to extend to Prof. Doll our thanks

and appreciation for his willingness to come to Norway to

present an overview and an appraisal of mortality and incidence

of cancer in the primary aluminium industry and his participation

in the extensive discussions and panel debate which have taken

place. Prof. Doll is an old friend to Norway. We hope that

we will soon again have occasion to hear him at academic or

institutional meetings of this kind in Norway.

The Symposium programme is hereby ended.

---------------------- --- -
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Dr. P. DrablØs Norsk Hydro a.s. Karmøy Fabrikker
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P.O. Boks 128
4551 Farsund

Dr. B. E. Dahlberg Ardal og Sunndal Verk A.S.
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Dr. T. Guthe
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Asv Ardal Verk

ASV Ardal Verk

Norsk Hydro a.s. KarmØy Fabrikker

Mosal Aluminium, Elkem a.s.
P.O. Boks 5430-~~aj.

0304 Oslo 3

Ardal og Sunndal Verk a.s.
P.O. Boks 5177 - Maj.
0302 Oslo 3

Aluminiumindustriens MiljØsekretariat
P.O. Boks 2456
0202 Oslo 2

Yrkeshygienisk Institutt
P.O. Boks 8149 - Dep.
0033 Oslo 1

Yrkeshygienisk Inst.

Yrkeshygienisk Inst.

Direktoratet for Arbeidstilsynet
P.O. Boks 8103 - Dep.
0032 Oslo 1

Dir. for Arbeidstilsynet

Statens Forurensningstilsyn
P.O. Boks 8100 - Dep.
0032 Oslo 1

Statens Forurensningstilsyn

Statens Inst. for Folkehelse
Geitmyrsvn. 75
0038 Oslo 1

Statens Inst. for Folkehelse

Statens Inst. for Folkehelse

Deminex Als
P.o. Boks 1767 Vika
0122 Oslo l

Kreftregisteret, Radiumhospitalet
Montebello
0310 Oslo 3

Kreftregisteret

K:t'eftregisteret

Inst. for Medisinsk Genetikk
Universitetet i.Oslo, Blindern
0313 Oslo 3
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Lungeavd., Rikshospitalet
Pilestredet 32
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Imperial Cancer Research Fund,
Gibson Building, The Redcliff Infirmary
Oxford OX2 6RE
England

Lab. for miljø og yrkesbetinget kreft
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Norsk Inst. for Luftforskning
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Lista Aluminiumverk

Asv Sunndal Verk
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ANNEX 2

SFT

Y.H.I.

S. I.

NILU

NTNF

SINTEF

SIFF

UiO

UiT

D.A.

Statens Forurensningstilsyn/State Pollution Control
Authority

Yrkeshygienisk Institutt/Institute of Occupational
Health

Sentralinstituttet for Industriell Forskning/
Central Institute of Industrial Research

Norsk Luftforskningsinstitutt/Norwegian Institute
of Air Research

Norges Teknisk-Naturvitenskapelige Forskningsråd/
Royal Norwegian Council for Scientific and Industrial
Research

Stiftelsen for Industriell og Teknisk forskning ved
Norges Tekniske Høyskole/Foundation for Industrial
and Technical Research at the Technical University
of Norway

Statens Institutt for Folkehelse/National Institute
of Public Health

Universitetet i Oslo/Oslo University

Universitetet i Trondheim/Trondheim University

Direktoratet for Arbeidstilsynet/Directorate of
Labour Inspection

* Norske forkortelser og engelske betegnelser for organisasjoner,
institutter osv.


