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l. TRANSPC::Il' '1F ~~_0TC·-ACTIVI: r~T'.":RTALS 

of 

The CII\IK-iL\:; ind ic3. ted t.~1at J. ve~;.r ~ :::;iortn.nt ~'oirrt Wl1L 
(l"i'' ~~Ufl 1

'1 
' ,.. . 

crittc~11 rnaterinl requt!"ed/for~aton~_c ;nergy _programme£': 

uranium, :;lutonium, and uranium netnl w11~ct1 ·~onstituted a f~_re >.1 :!.si~ 'n ;icw 

of its hi.gh degree of inflarmnability. The transport oet-veen countries of 

WC'-!1 
radio-active isotopes ~ also very ~-mportant. 

Dr. TIMMERMAN said that WHO had taken up the question or the transport 

l: d 'Ii fE''.:C rr l:.\1 1 

of ~ between countries tn connexion w1-th complaints that rr.cdical 

research workers were not recetving pathological strains or Bve .'1ntr:nls 

ordered, which in some cases were held b;r customs a.uthori t tes until the.'-" 

were dead. The matter ' . .ms sti 11 under discussion l'l.nd the Universal ;:'ostal 

Union (U.?U) was collecting inforr.ation on the legal requ:!rementi:: in '.lifferen":. 

countries on behalf of l.JHO. He felt, however, that one reason for the 

difficultt•.;s which h'ld 1-!r1 sen waf: that 0er~ons order:in.:; stre1ns or exper~--

mental anir::als did not ~mow the reguL~t~ ens -tn tl1e1.r cvn ccuntr:_es. T!1e 

final aim, however, wac to achteve ~ntern'.'.lt~onc.l 'J.n-i.''catLm of regul~ct:L·.:.,ns. 

Dr. ~.3Rll.VC s".l:td that in Aut,-ust 19513 the Inland Tranr;port Conmittee of 

the Economic Comm:i ssion for Europe had considered 3. ltst of r;oods dangerous 

in transport and had tncluded anon~ them radio-active substances. 

The CllAI~IAN thought that i:h.e ~·e'.!l ~roblem lay i_n deternin:in&; standard.a 

tor the 7'."egulstion of the ;oxternal act-Jv"ty- of :-adio-11.cti.ve materi'.1.l ):J.cl:cd 

tor tr:..i.nsport. Tn the G~/. l'or the ':i :-'.e ~)ei nr; ':later~ .".!:le which could (;c ,;L:ccd 
,...\:~ ,,,,. - !~,~1.u• '. -__ ·• ,"itf. ,:,-,~ 

next to ~'hotograpM_c f-tlm for, sn.y, L· ~,ours'· were ::cceptnble b;-r :::o~t. ·: 1 r 
'. 

lines. 

to a ..e·.:;__l t~1. 
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Dr. LOUTIT said th.at in the United Kingdom radio-active :materials could 

not be sent by post but could go by common carrier :prOVided. they vere suitably 

labelled and the dose ot radiation was clearly stated. 

Dr. CIPRIANI telt that two aspects had to be considered in the trans-

port ot radio-active materials. The tirst was the ~et;r distance from a 

proper container tor such •terials, am the second was the question ot 

accidents b;r road or by rail. canada was at present dratting regulations 

tor road transport in particular, patterned. on those ~ the United Kingdom. 

He add,ed that, although an attempt had been mde, no international agreement 

had been reached on +ae- BUbJectl /m"'r"'/ tt.[11M,,.•1t(. 

Dr. LOUTIT added that one dif'ticu1ty regarding photographic film was 

that its msnutacturers general~ disliked labelling their pa.reels as 

photographic film. Such pa.reels might therefore umrittingly be placed 

next to radio-active material. 

The CHA1114AN thought that film ma.nutacturers vere on the whole accepting 

the necessity to label film as such. 

A greater difficulty was to ensure that there was sutf'icient co-ordination 

or unif'ormit1 ot regulations to ensure that radio-active naterials were trans­

ported between countries with the least possible obstruction, particularly 

since such transport would increase conaiderabl.7 within the next fev years. 

The DEPUTY DIBECTOR-GENERAI. thought that DO might do well to draw 

attention to that aspect ot the problem and to the difficulties that would 

be created by delays, unforeseen circumstances, and accidents. WHO would 

also be Villing to consider the health problems thus presented/ in any 

DOI A.ReHIVES 
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international discussion. He felt that the proposed international conference 

on peaceful uses for atomic energr might be particularly appropriate for 

that. 

2. RADIOLOGICAL UNITS AND STANDARDIZATION OF MEASUBES 

The CHAIBMAH said that the question ot the standardization of measures 

f 

ot radiation had been considered. tar some 1'9&rtl but vas still not satisfactorily 

answered. 

Dr. LOUTIT thought the problem to be one largeJ.7 ot acadellic physics. 

Measurement of the degree ot disintegration ot an atom alld ot the resulting 
1aae 

dosage o:r re.diation vae still not &--Awiclz ed peI ce&t"7 accurate but depended 

on continuing ~sical reeearch. Atomic energy workers at~:Oak Ridge and at 

Harvell were exchanging information and were t17ine; to approach some common 

practice. 

Dr. CIPRmrI agreed. with Dr. Lout.it; as techniques improved it would 

be possible to get closer to absolute measures and to common practice. In 

biological work it was possible to purchase international standards, but the 

difficult;r vas in using them correctl7; t.hat could be OYercaae by providing 

adequate instructions vi.th them. 

Radiation units had been considered b7 the InteFA&t!enal 
Cl'k RalJ1¥fc~ real ~tu f,'(k 

Commiseion~hich had proposed. measurement in ergs per gram. Un:Cortunately 

it was not known how to measure those. 

After some further disucssion, the DEPUTY DIRECTOR-GENERAL said that 

it seemed clear that it was necessary for some body to assume responsibility 

])()IARelllVES 
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tor the co-ordination and dissemination ot intonation and techniques; it 

vae, hovever, still too early to say what bod.J that should be. That would 

become clear when more was known of the proposed International Atomic Energy 

Agency. However, it was the duty of WHO to say that it might be able to 
,.__ ,_,, :i Jn.tu~ tcn 

help in the collection &Di- c,_/llation at':·, information. , ~· ~ 

concerned the granting ot tellowl5hips. Fellow• having studied abroad should 

Jmov something ot the matter on return to their countries. 

Dr. CIPRIANI said that a question ot technique which raised considerable 

difficulty was that ot :measuring the irradiation to which human beings M4. ...,,.,.S~~ k 
been subject (C . 

The CHAIRMAN agreed and added that while biologists generally measured . . '-. 
I~~"""'• . such irradiation in terms of HI ti there were some levels of energy at 

;~~Ct/ti~ I "-
which ~onitioit might play only a minor part. Better methods would have to 

"' 
be found .,for~ measuring at such levels. 

Dr. CIPRIANI pointed out that in order to determine the ef':f'ect of 

radiation on human beings it was necessary to be absolutely certain·ot the 

underlying dosimetry. The bigger hospitals voul4 therefore find it 

absolutely necessary to add physicists to their statr when dealing vith 

radio-active isotopes. 

3. MEDICAL THERAPY 

The CHAIRMAN said that radio-active isotopes had been used in treatment 

for macy years, but the number and variety in use had recently increased. They 

were usually used as paD1atives. 

DOI A.ReHIVES 
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Dr. LOUTIT said that the three main ·radio-active substances used in ~! ~ 

the United Kingdom were iodine, phosphorus and gold. Work vi.th them was 

confined to certain centres and to certain groups of cases tor clinical 

trials on a restricted number ot diseases, particularly those concerned 

with the thyroid glalldl( or Vith carcinoma. Attention was being dttected 

more tovards imprarlng the techniques tor administering isotopes than to 

achieving spectacular results. 

Dr. CIPBIANI said that one problem was to prevent the administration 

ot isotopes b7 the wrong persollB. In Canada isotopes were sent not to 

doctors but to institutions vhich were responsible for their use b;r the 

doctors. Th.is, however, led to saae ditf'1culties with the medical profession. 

He t'elt that there was a very t'ru.iti-ul t'1eld tor research in experimenting 

"!~ -,_ treatment by .-He isotopes to determine in sme measure what elements had 

what ettect on the human person. 

' 
The CJIAIRMAN added that ~other problem meriting study was that of the ~.z ~ 

u.sef'ul.ness of the ha.ll'-lif'e isotope. 

There was also the problem of the use ot ~ isotopes in mass as 

sources of radiation. 'rhere was, for in.stance, a mechanism using cobalt 60 

which could replace high voltage X-ray machines to advantage since its future 

performance vas predictable and since it was easier to handle. 

Dr. GEAR asked whether such am.chine was of the kind that could be 

satisfactorily used in under-developed. countries. 

''. at"C ti 
The DEPUrY DIHECTOR-GENERAL po:ill.tad: ~ that while WHO bad a constitutional 

duty of stimulation it also had the moral obligation to act ~s a restraining 

influence under certain conditions. 
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!J.< r~/f ~ ~~ 
The CHAIBMAN said that it required as much skill to use a~rdinaey high ..._ 

voltage X-ray machine but that it could be used in clinics remote from X-ray 

maintenance services. 

Dr. LOUTIT telt that Ullder-developed countries should be encouraged to 

seDd persons abroad to seek the requisite training to handle such machines. 

4. MEDICAL DIAGJiOSIS 

Dr. LOUTIT said that there was a great variety ot possible uses ot radio-

active materials tar diagnostic purposes. However, he telt that too 

enthusiastic a resort to such materials would result in their increased 

dissemination among the population at a time when there was still too much 
IU f;" 

doubt~ their influence on genetics. In the United Kingdom there were a 

tev accepted diagnostic tests using radio-active material, but the emphasis 

was on research. 

Dr. CIPBIANI a.greed that tracers should not be used on patients f'(.)r 

diagnosis un1ess it was really necessaey. However, there was a place for 

their use in the study of hun:an physioloiJ. 

on the diagnostic and phy-siological use ot radio-active material ~ was 

leading, for instance, to promising tests of liver t'unction and to new 

methods for estimating metabolic activity. There were also applications 

in veterinary medicine. 

DOI AReHIVES 
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5. j}filCULTUi . .J' .. i. A?F LICATION OF ; A0IO~CTIVE I'L,TL1UAL 

The C}L1ff!'-LJJ said that much mo1 e information was needed on mole:' lar 

movement in soils and on the intake by plants throuch their roots and 

leaves. The u~E of radio-active material could be very wide in that 

respect. For instance, phosphorus 32 had been tagged to fertilizers in 

experiments in ':.he Us1·~ and in Canada and had shown that individual crops 

w 
re,~uir'0)different methods of fertilization !or the :naximu.m fertiliz~ 

value to be derived. He thouF;:.ht that little comparable work had been 

done in tropica.l countries. 

Prof. 2·1AN1:EBACK said that there was a fairly richly endowed institution 

for the study of tropical plants in the Belgian Congo, and he felt its 

staff and the staff of similar institutions should be trained in the new 

tracer techniques before they were sent out. It was very ciif ficult and 

very expensive to recall them later in their careers. 

Jr. 1J,JHCLLE wonaered whether radio-active materials could be used to 

study the distribution of nutrients in animals. 

~~. kf :lbf :t- htJ 
"l'he CHAI11MAN agreed tha~f:?coulg/be done ~the added advantage 
~ 

that there WQl.ll.Q b{ no disturbances to the system. 

The meeting ad.iourned at 4.25 p.m. 
and was resQ~ed at 4.35 P•'• 

DOI AReHIVES 
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-S. .M.Afi.INE 3ICWGY 

JJr. LO:JTIT said that the i'1inistry of ~'isheries of the United Y.in[:.>-d.om 

had undertaken a programrne of research into the movement of fish in 

connexion with the Cumberland atomic energy project. F'ieh had been traced 

!or several s aeons and it had been .found that the adult fish spent no 

more than a few months in the coastal areas and were therefore only 

periodically exposed to contaminated effluent. The highest concentration 

of activity was received by the spawn and fry,~ which might be expected 

to be the :noet ~ensitive to it. However, the limits imposed on the 

Cumberland establishment had bee:. such that there had so far been no 

4 
contamination 1( fish or ¥1.ant, Sf 4Wh , 

While there had been no apprehension as regards fish, there had been 

some concerning the SPa-weed collected in that part of England for shipment 

to South ·,.!ales as an ingredient of laverbread. It had, however, been found 

that the concentration of radio-activity after dilution in sea water had not 

been high enough to make that sea-weed a dangerous food to man. 

Laboratory experiments conducted by the :•linistry of Fisheries had shown 

that plaice kept in a tank con~aminated witl;ITadio-active materials tock a 

year to accumulate in their muscle 5-10 times the amount of radio-activity 

in the ambient water and very nearly as long to lose it when they were put 

in fresh water again. :.Xperiments with sea-weed had shown that the radio-

active materials were only taken up when the sea-weed was exposed to light. 

Dr. CIPHIANI said. that fish collected in the ,;ttawa h.iver near the 

ri't River a.ppr.oa-cli' had shown a slight u.egree of radio-activity which e;ave 

" 
Chalk 
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no cause for alarm. He thought that there might be very wide application 

of the use of radio-active ~ateria.ls in raarine biology, a branch of 

scientific study which badly needed new tools. 

The CHAiltMAN said that in the United States of Allerica, as well, studies 

and experiments were being carried out on tiah, particularl.7 salmon and the 

Atlantic t11111V. The Pacific tunDT was being studied in Haw~ 

? • EPIDEMIOLOGY AND THE MOVEMENT OF POPULAfiOH 

onn.J J Jlul ·.r .. U'r,p::rt IJ.1'1 ~J WM J{\f pr::v.J~i ·~ ,J 

The DEPUTY DIRECTOR-GENERAL weaileuui whe tlt&r/ radio-taoti ve material eew,l.Q 

be 11eed to study animal- or insect-bome 9i1Je~se• ~ ~~ . fllem of 
lill bwtc r_oJ \&.W.cllt.~ 

parasites~ Mi!M it, far instance, ha;ran aw;catilil& '*°[ vatic plague;.Jc 

or. CIPRIANI said that 1n Canada etudiea with radio-active material had 

been carried out on, among others, the pine weeTil, grasshoppers and mosquito 

larvae. Indeed, the only limit to the use of radio-active material seened 

to be the imagination of man. 

Dr. TIHt-iERMAN asked whether the use of radio-active material might alter 

animal behaviour. 

Dr. CIPRIANI answered that it might, but that insects seemed to be able 
UAW 

t.o absorb large quantities without harm and that the traceraAwere, of course 1 

minute in quantity • 

.Dr. LOUTIT said that the point raised by Dr. Timmerman was most important. 

Much early work on the intake of phosphorus by plants had been invalidated by 

dama., e to their root systems. 

DOI ABeHIVES 
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Dr. GE.'AR said that the question of the use of radio-active material 

in epiciemiological work was very important to ·.I/HO, one of whose functions 

was to encourage investi[ations which cculd be assisted by internatio!1al 

co-operation. New tools to study the movements of insects, animals, and 
\Ws~l- pmt 

even humans, ~of great value. 

8. MEDICAL REACTORS 

The CHAIRMAN said that reactors had origin.ally been of interest to 

physicists and atomic engineers and had not been designed with the interests 

of biologists in mind. However, there was now a need for them as simple 

and reliable sources of radiation, and some work had been done 1n that 

connexion 1n the United States of Am£rica. 

Dr. LCUTIT thought that the occasions on which a biologist could work 

on the normal present-day reactor with the physicist and the engineer 

were rare, but wonaered whether some pooling of resources might be achieved 

1n 2urope for biological research, using small atomic reactors 11.fy ?tl~AA f'U'/"X1 

The DEPUTY .JIF.ECTOR-GENEI}~L thou~ht rtha.,t. th~ po_~t.:; rais~~ ~ Dr1 r;Loutit 
w LlJJ< f, ·. ·; 1.r.r~ ·r,h.to/"~'1..\\ n "+"' ti1 ~ f\1 ;J,, rr,.,, ' 1_,4 

might well be of interest to} the Couijcil of Ettj'ope, which ijad already under-
~ ~ 

taken the poolinc of other resources. 

9. F.ADI.ATiuN ,iN.Ll PLANT GENETICS 

The CHAIRMAN said that radiation had first been used in t~~ field of 

genetics in connexion with :nutations of the fruit-fly. Since then, 

DOI ABeHIVES 
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outstanding results had been obtained by irradiating both plant seeds and 

the growing plant • Thus, oat '.-eeds had been irradiated to produce a 

rust-resistant mutant and maize had been irradiated in the field with 

col:alt ~o to produce a new strain giTing a greater yield per acre on a 

shorter plant. Principles that applied in the vegetable kingdom probably 

held true in the animal kingdom as wt.:11 1 although not so much work had been 

done on animals. 

The Jt..PUTY JJIRECTOR-<lfilIBHAL wondered whether any experiments had been 

carried out on the mutation oi viruses by radio-active irradiation. 

The CHAIPMAN answered that while most attention had been given to work 

on the bacteriophages, attempts had also been made to produce variants of 

influenza viruses with the intention of producing a 'llOre potent vaccine. 

Jr. LGUTIT said that so far as he knew, the production of mutant types 

of "1lants for com.mercial use, such as the Chair nan had mentioned, had not 

been tried on any .::cale in Surope. 

Dr. CIPIU.ANI said that another interesting application of radiation was 

in embryology, to arrest the <ievelopment of certain parts of the embryo. 

Convereely, attention had to be paid in pre-natal care not to subject hwnan 

beings to unnecessary irradiation. 

Dr. LJUTIT added that there was a certain radiation risk in some occupaticr --t"or instance, radiograr)her-s in the United Kingdom ..,1ere frequently young women 

DOS ABeHIVES 
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who continued to work well into their i'ift.h month oi' pregnancy and were 

subjected to irradiation at the most dangerous period. 

The meeting rose at 6.05 p.m. 
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,_,r • ..J•_•h•jLl..E, _,eputy Jirector-Gcneral, saici that he wishea, on behalf 

of the ;.Jirector-General, to reassure members of the nroup that their anm;iers 
'1-'-') a.R(-H, L (I tli" f('' ,j( J.,,,; ; 

to the question -,..e about possibilities for placi3iu~felloW5fiilthe:ir ccuntrie~ 
1y'_,(.\fA.1·0' .,.: . ._/-r.1.-'>A•.-<tlt..1~ '1 

would be regarded as' o.•f'' tihi and 1n no way committing their governments. 

2. ORDER OF DISCUSSION 

The ::HAIR.M.A.i."'l said that after the general discussion at the two pr~ vious 

meetings the Group had drawn up a list of points which it -would like to 

discuss before returning to the tentative agenda • 

..;r. Ll•,,hOLLE, _,eputy Jirector-General, said that that procedure we ld 

be perfect~ feasible. Those responsible for drawing up the tentative 

agenda had fully expf'cted that the Group would wish to adopt a more 

pragmatic approach to so~e of the ?roblems before it. 

'fhe CHA.IR.MAN proposea that the Grcup should first take up certain 

negative aspects of atomic energy problems and notably the question or 

protection against injury. 

, 
The GliAIRMaN said that, as indicated at the previous meeting, the ·"-i.fr:.•,1-a/:.;, 

Ccmnission on Radiological ?rotectLn assembled all the <iVailable data 

so d.S to Jecid.e on murGinS of safety, ".akin~~ into account age and lenc..th 

DOI AReHIVES 



AB/dn 

page 3 

of exposure as well as the fact that persona working in atomic energy 

e5tablishm.ents were there voluntarily and for a 11.miteu period of t~~e, 

whereas people living in the locality were 1.nToluntarily exposed and 

for their life-time. The permissible lnel of exposure was accordingly 

fixed at a lower level for the latter. The COllDdaaion waa a ?ll'el¥ 

advisory scientific bod7 col'llpoaed o~ persona with special uperience of 

radiation probl81118 and with no axe to grind. It• recoaendationa did 

not have any- legal standing, but were in tact being widely applied. 

His own country, which had accepted th•, woW.d be reluctant to erabo~ 

them in legislation since the criteria used 110uld inevitably require 

modification in course of time • 

Dr. LCUTIT said that the Commission, which was held in high regard 

in Canada, the United Kingdom and the United States had originall7 been 

aet up to frame international standards for laboratories and hospitals 

using ra.diUJR. It had now h< .. d to extend its .field of competence to 

some hundred radi?'ctive elements. On the basis of the llmited data. 

so far available it had issued tentative figures for the permi~aible . 
~. 

concentration of such elements in drinking water and environmental see&. 

It had not yet been able to consider the wide range of chemical and 

physical state• in which the elements might preaant themselves. 

Dr. CIPRIANI said that it wa• unportant to realize that at present 

' .,:; the Commission was not strictly internatic,nal in character because,..... '-,/._ 1.,c{c; 

~~/~'al!~ o....,(. 
-ft't!D!Jf5i.bcsA er• 'l'l'"1ate§i a 6L 1 dP&pot6c;" all ccuntries could not 
r /) . / . (,,...._ 
U' v-~ (A;l,'°'~"'1'-'('~· of 
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be represented on it, since there ~ere many which had no experience oi 

atomic research. 

Its relation to the International Congress of Hadiology was not very 

clearly unaerstood, but his impression was that the link between the two 

t".'1.u\ ten"OU8 ~I •L /jJ, /~ might bi" force of circumstance beeome~!'llOre .~ ~ ~, / /u,._ ~ l'~r. 

The CHAiliMAN obsened that there were very definite advantaces in the 

Commiaeion being orGanized in a relatively 1110deat way and being composed 

of scientific experts, since its reeomrrend.ations could have very significant 
~ .k~ 
_,(repercussione, ...._. sa!ety standards had an important bearing on the 

·~ 
design and cost of plants an<{?perating costa. 

Turning to the general proble111 o! waste disposal, he said that so 

tar, very little was known of hov to use waste products economically. 

Jr. LUUTIT said that the problem with liquid waste was to reduce it 

to the smallest possible volume by chemical means for stor:Ulg in containers. 

Solid waste, such &S contaminated laboratory or inuustrial gear, if of 

reasonable bulk, could be disposed of at sea, for exa.-nple far out in the 

DOI AReHIVES 
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Atlanti~ ~ch waste could dee~ on the sea-bed without danger of 

radiation or contami.nia tion • H t ijS on the surface. The plutonium 

factory on the north-west coaat of Jmgland disposed or much low-activity 

material ~~ a pipe-line out to se~ lhe sea-bed md its nora 

and fauna were under continuous ob•ervatioD® With the 'IOlUM of waste 

at preaam discharged and during tbe$i''f';• ebb future fer •w •: i• 

~~~ 
~£ nhs 'id:• H' 1 at pranat 1 prob1-. The situation vaa mre 

ditf1oult for reaetora or eatabliatmenta which bad no direct acceaa to 

the aea and depended on rinra !or diapoaal. There, stringent. control 

was neceHary to prevent art¥' poaaibil1t1 of com.amnating drinking water. 

The vute vu subjected to very expemiTe and length;y chemical treat•nt 

to reaove aey radioaotirlt7 andf.naure that the water at the outlet was 
. ord mtlJJ'\l 

drinkable. cvith fairly faat-runn~ riverat like the Thaaea, the r:her 

ad was a usetul absorbing agent and helped to keep the water purified. 

·d~ 
As he had already explained, reactors were/situated in relatively 

/ 

remote districts in 1parsely populated area. With the development 

of atomic power, the econolllic advantage of Mtting up reactors near 

points of consumption would inevitabl.7 haYe to be coneidered and the 

problea of the disposal o! waste, with all ita iJlpllcationa tor public 

health, would then become 1J10re a.C111-e. 

DOI AReHlVES 
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J}: ~Jr1•1 l~nt 11c_ l~J 
Dr. CIP:BIANI said t.batp-ad~t active waste vas aengereM:ta first 

l;woauee it might cause cancer and secondly because tt might give rise 

to genetic changes. The problem of disposing of l"'ldio active material 

used in laboratories bad not been solved as far as his country was con-

cerned. and no general instructions ?D the matter bad been tssued. The 
a p: cJ 'J\JJ..IY'J.cr 6~ ..,,(;llJJ l.W"..L 

potential dangers when ~Alaboratortea throughout the world wex e tu a 

peni'tstea ~e we tracer techniques waa alarJlling. 

in disused coalpits had been cons1dered in Belgium. 

Dr. CIPRIANI observed that two Belgians vho had visited Canada ~ 
put forvard a scheme tor the disposal ot M""iQ.. waste vhereby two veils 

'l.J~L( 
.were to be dug some 20 to 30 reet a.part and the vaste poured 1.nto one 

while the other vas continuously pumped. The water in the latter~ wc-uld 

then to be examined and if found. pure it could be assumed that the waste 

WM 
ewW. 'iatM l!e safely disposed ot. 

Professor MAlmEMCK asked vhether any research was being done on 

trnnsfoi'!liing waste materials. 

Dr. C!:'RIANI replied that the) coaW em.., be· 1 et: at ned to. the I eac-~!" 

>1:f'tGr wbich +he;i wrn1Jd r,..mUL:J.JJye" for_!!~Jaon~-~.~",~~-! ... .though uses 

nos AReHIVES 
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f Jiv:!>tn I•· ~ s dt~. /[WI 
could be found tor waste products, that would onlJ be a/?8~ff I 

since they vould eventually have to be disposed of and a.n;y atomic 

energy plant inerttably)wa.! lett 1fith some residue •ter1als. He 

would alao like to point out that once radio active materlals had left 

the plant it vaa not alva;rs possible to keep track ~ them. 

The CBAIBMAB aaid that a great deal at research waa being done 

in the United States on hov waste product• could be uaed. It some 

econOld.c wse could be totmd. it at.aht Jl&7 tor th• cost ot 4iapoeal. 

Abandoned oil wells had been couiderecl aa final depositories tor 

atomic V1J1.ste aa well as deep sea c~ona cutt1q through the continental 

shelf. It currents in such can1'0fls could be reliably predicted waste 

could be disposed. ot closer to the •1nlam. f /The general lines ot AJP. 

policy tar the controlled d'i.sposal of waste in rivers vas being dis-
(~ ~ l t-.,.,Jl .I (f(i {r:i 

cussedLw1th public- health authorities. '.l'be effluence into the water 

was to be kept at belov one tenth ot the permiBsible degree ot con-. 

1aminat1on of drink1Dg water. 

Water-cooled reactors bad given rise to difficulties because the~ 

raised the average temperature or a river and tb.ereb7 destl'07ed. the 

biological cycle# ot fish. 

4. REACTOR SAJ'E'1'Y 

The CHAIRMAN observed that 1f reactors were to be built in or near 

highly populated areao a whole ser1es or problems would arise. 

DOI A.BeHIVES 
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Dr. LOUTIT said that it vas iapoaaible to construct an absolutely 

sate reactor. The installation ot safety devices would have to be 

to some extent governed by economic considerations. The most probable 

kind ot accident in a reactor would be tire resulting in some radio . 
active elements becoatng airborne. It vu hoped in the United Kingdom 

to avoid that danger b7 building reactors ¥1th pruaure shelves. 'l'he 
I .wt.\t... tJ.,....i A c vv• a, v11 u r..1. &-!~ 

ea!e* COJX:ei'.b ot tl1W ~ti4 Iftug\ttaeauthoritiea~ the danger to 
I ~LL c.l... e.t. l t-1 ·tfLw~ 1 

agriculture ot f!1BB10illb:te p1 educ ta mu tag 15ucowe v oktr.tl:e l!lt high 

The CIIAIIIWl pointed out that the degree of danger trm the 

escape ot radio active el.ementa :t~c:m a reactor depeDde4 on the moment 

1; oclt. t 1-- ; U.t 
in thel'PMH• vi~• tee pbmt at which~ escape occurred. 

Dr. CIPRIANI said tlat from the public-health pOiJ:}.t of view the 
l.,;. Ol l\.l Q l $-t:",... ~ .,. h·i.J h 

location ot reactors vas extremely important. The ettectS)o:r an 

accident such as that which had occurred at the Chalk River Plant ~ 

• Mae•e1 e:Uiwtea IA a tan would have been very- different. 

(l, dm\l.ct ro 
The CBAIBMAN said that the poeeibilit1 otAcontaini:flg volatile 

produc~µ"J1~'~1dered in th• United States. 

Dr. GEAB, A•siatant Director-General, Central Technical Services, 
'Wrui l1 

asked whether such problems Bed arisea in the case ot small reactors 

which might interest countries w1shill8 to participate in the inter-

national programme. 

no1AReHIVES 
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The CHAIRMAN observed that the problem was one of a degree but 

it existed for all reactors. Operating personnel llUSt have the same 

degree ot competence whatever the size ot the plant. Under the pro-

posed intermtional agency the tuel tor reprocessing would be shipped 

be.ck to the aupplfing countries. 

Dr. GEAR, Assistant Director-General, Central Technical Services, 
vJro;.( J ~Lr . 

weM.-ered: whetlun fellows tram countries where atomic research was 
,-.hn~U .~ ~u..(\,9Fu 1t:-JntcLJ ·-"" 

relatively new weuld be capttb1e bi awzectat1;og safety problems as a 

l~'u.,l 
whole am in relation to the ~cit! question ot public health. 

The CHAI:BMAN pointed out that the proJected conterence would have 

to deal vith all such questions but countries which were new in the 

field would still require continuing advice a.Di help. 

re 
J::J:1r' drawifig the attention o~ the Advisory Canmittee to the need for 

i_ncluding 1~-- the agenda of the conference , item concerning health 

;;';;;~~tl~'fJ:~\ ~"'~t radio active D11.t•rials. It would obviously be 

necessary to stress the dangers anociated with the operation of 
(_if, "·J ~l'"' V .. ( J ",,,,.... {t '-•· '< VI /- -. 

retf'C~ors. GiYen~ h!:menM&I• hw i.4' 1\IW to lea1111 from tjl.e Ju...;cn,.:. 
& llu_ F.J \'l-· q; J ,;.:·.'I J 

-mit&taas e#! et:het s, WO as the international health agency Jmlilt seJad 

a. serious varnillg about the nature and scope ~ the dangers associated 

u tf ,,.,, •. , 
. . ,) L i. ~· 

, 
,; i.i J u 

I 
'llLl 
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5. DISEASF.5 WRICH MIGHT RESULT n<JC UNDUE EXPOSURI TO RADIATION 

I "' j o-r.: cl d.1 :tl 
Dr. LOUTIT said that there was ph11•1 ot .aedical evidence to show 

II i,. I 1 1 ,,) /,... 
..--;,-" -;,/. Ur~ 

that ~ exposure torr8diat1on e1 ther external or internal would bring 

about sn acute clinical manifestation. The chronic ettects of radiation eel 

/4 ... j could produce disorders at the blood-torming tiaawta • Intermediate 

chronic exposure in ezcesa ot the perm1aa1ble limit would cause 

destruction ot the -.rrov. lzpoaure on the b:::mlerline ot the pemisaible 
1 kMC,t.J 

dose~result in &A increase ot leucama. ~ •s a Al'en• sns!' _ 

Local over-radiation for therapeutic purposes increased the 

probability ot me.lipant grorths af'ter 10, 15 or 20 ,ears. Thus the 

increased use ot radio aet1n mteriala Iii.gilt present a danger to health. 

It would be extremely valuable to &Hemble statistics which some 50 1ears 

hence might provide data on the ettects ot atomic energy developments. 

Acute OV'er-exposure to radiation/~ head am e~J ~·tt~ularl~~·t-~) 

~~w•~-~~~~~-
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r-... ,_,.,-, 

Jr. 
~~.(,.1:-.,4(, 

CJPiiL.NI said that it was regrettable that 'ldita !or the past 60 

years on the effects 01· racd.at.ion was not available; that lack must be 

remedied as present information was largely based on an1m.a1 experinEnts. 

It vaa essential to obtain material for predicting the effects o! 

radiation on human beings. 

Dr • .DOROLLE, Deput;r Director-General, Aid that auch a atud;y would 

~ 
constitute a new branch of epidemiology with it• pl'GP .. rules and 

techniques. 

The Clli\IflMAN welcomeu the broad uefinition of epidemiology used in 

WHO. 

So tar, the only systematic effort to atud:y the ett·ects of radiation 

had been made by United .:5tatee and Japanese soienti&t.s and doctors on the 

survivors of the atomic explosions 1n Naguaki and Hiroshima. The 

careful obaervations made had revealed that 10 per cent. of those who 

had been within a short distance of the exploaion had auf f ered some 

degree o! lens change. The peak et'!ect had been passed and there was 

now sane regression. The incidence of leukaeia among those exposed 

to ~ixed gamma and neutron radiation at a further distance trom the 

axploeion had increased 20 to JO times 1n compariaon to the normal 

incidence in Japan. 

It was impossible to show whether ~ permanent decline in fertility 

hau occurred a.:nong those seriously expoeed. 
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•i grc;;..t effort had been maae to evaluate genetic changes, and 

55,,.tJO babies conceived after the explosions had been exa.rr.ined anti the 

data cc~pared with that obtained from babies born to parents who had not 

been exposed to r::diation. No significant changes had been detected 

after the eliminatfon of adventitious variables, though there had been some 

shift in the sex ratio. There was some evidence that the death rate of 

persons who had been exposeu to radiation vas hir;her than normal. 

\ u~ ~, ·c ( t 1.( ~·' I. hi .le. 9-u.J; c~<.t ? 
Dr. CIPRIA..~I \1'1'ee1 ved: bltat. it J!'aradoxical that ncf'tet!ort had been made 

to protect radiologists, who were continuously exposed to far greater 

radiation than scientists using radio isotopes. The Commission on 

Raaiological irotection haa decided that the situat'lon could only be 
u·0f!:.u; d~ -u..~r-4 bt:.1 1 'J.-'.,.;f:!u.;;;-U'.,,, 

dealt with by disseminating as wiaely a.;, posaibl:e' irilormation on the 

dangers involved. 

The CHAITi.1-1&'\J said that geneticists were concerned about the effects 

8f 7'ha ii g • · Ro! fission products, but opinion among them was very 

MUch Jivided Cilld reliable data for making predictions abcut human beings 

was lacking 1 though there was a consioerable amount of biological evidence 

available about the genetic effects of radiation on plants. 

Jr. L1JlITIT sGiid that it was too early to predict the impact of 
I r~ I i'"f •d ti ((.,..., 

increased radioactivity onr~e1ae:e~ stabilit7. 

ff A:?Af:~J 
6. -~ IN URANIUM .·!INING 

..ir. G .i , ;~ssistant Director-ieneral (Central Technical ..Jervices), 

said that in ...iouth .• irica uranium Wi.iS a by-product of ~o-lv. '.l1ini.ng a.nu t~ 

DOI ABeHIVE8 
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/ aL i-1.1 (!5 fr 
only specific hazard was silicosis, mich had been; neax ty eliminated by 

:.--

the various measures already adopted to protect the miners. 
,, 

....... ;~,{.• .. ~ 
The CHAIRMAN asked whether the incidence -o£"\-cru:cinoma was high in 

the gold mines. 

Dr. GEAR, Assistant Director-General (Central Technical Services), 

replied that in South Africa labourers never remained long in the gold 

mines, the maximum being :tor a period of 18 months to tvo years. They 

then returned to their tribal areas and it was therefore difficul.t to 

follow up their medical history, though some information could be derived 

from the records of the Silicosis Bureau at Joharmesburg. 

The CHAITcMAN said that, in P& cpieni&~ old mines }F,/lh; 1 

;~·pose of 

extracting uranium orese'.ilt ~od ""•--• d;:;,~on ac~ivit~~~ 
It should be noted that the ~ines were frequently surrounded by villages. 

Prof. :·IAlf''EBACK said that 

Belgian Congo were sent e tfie 

the uranium ores mined in Katinga in the 
I "·"'·.tu .i; \, ~ ,, 

relt:~ a'ba~e to .AntwerIL• He could not, 

therefore, give rauch information on radiation hazards. 

Dr. CIPRIANI said that there was some evidence - though not definite -

that miners in Czechoslovakia had been stricken by carcinoma as a result of 

ingestion of alpha particles, J.ust and radon which tended to be present in 

high quantities if the mines were not properly ventilated. 

In Canada there was no problem at the moment because the uranium mines 

were situated in the r,n;hn;JI r:I·"• 1l..rctic Circle and :niners had no 
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inducement to 5tay !.'or long in auch remote area& lacking community 

facilities. 
- 1 1 

~-!!~lt/ :~ 
--'~nger from radon and dust ... ereatly dim:lniahed with proper 

ventilation oa.nd drill.in,_ methoda,,- /.~d i1. C<! (ii~V.-P /!---r.>.a.4-U.A~:f -~i~,,>..k 
, \ 

\ \' t:..t;/-~,~·>.- ~-{.·f 
1.' 

The CHAlEMAN, in answer to a queation b7 Prot. Manneback1 said that 

it was difficult to draw any definite concluicne hoa the statistic• 

of carcinoma in mines of '..ir.ixony where nickel and cobalt lf8re present u 

well a.s radon and dust. 

Fro!. !1ANNEBACK said that it -.. clearly' eaaential to recommend that 

/.)~~'~',I . f,'{ g_.h;..J 1 f (.r 
rnines~:r'8-Vided with good ventilation and that a close watch 

kept on the amount of radcn present. 

The CHAIP .. HA.1~ observed that such aatft.;y measures were costly' and were 

bey::-nti the range of small mine-owners auch u thoH operating ;Unea in 

Colorado. 

:Jr. ..· ... R, .-lssistant Director-General (Ceatral Technical Services) 

confirnted that the .Jouth ;.frican gold-dning industry' had invested large 

sum!; in special ventilating and drilling SJ"Bteu aa well aB/ ~ed.ical 
...... 

services and inspecticn. 

""he ~1eetin;:; rose at 12.20 p.m. 


