
International Atomic Energy Agency 

Eighteen th r e g u l a r s e s s i o n 

ADVANCES IN THE APPLICATION OF NUCLEAR ENERGY FOR 
PEACEFUL PURPOSES 

Informat ion t r a n s m i t t e d by New Zealand 

Note by t h e D i r e c t o r General 

On 4 September t h e D i r e c t o r General r ece ived from New Zealand m a t e r i a l on t h e 

advances made i n t h e yea r 1973-74 i n apply ing n u c l e a r energy fo r peaceful pu rposes . 

The m a t e r i a l i n ques t ion i s reproduced below for t h e informat ion of t h e General 

Conference. 

NEW ZEALAND 

NEW ZEALAND ATOMIC ENERGY COMMITTEE 

1. The New Zealand Atomic Energy Commi tee (NZAEC) is d i r ec t ly responsible t o the 

Minister of Science and has been entrusted by the Gabinet with the respons ib i l i ty t o 

advise on any aspects of research, development or appl icat ion of nuclear science in 

New Zealand, I t i s also the l i a i son committee for co-ordination between organi­

zations concerned with the introduction of nuclear power in New Zealand,, I t has 

the respons ib i l i ty t o advise the Minister on internat ional aspects of nuclear 

science affecting Hew Zealand bearing in mind the r e spons ib i l i t i e s of the Minister 

of Foreign Affairs , 

2. Contact i s maintained with overseas nuclear au thor i t i es and internat ional 

bodies and the sec re ta r i a t acts as the technical and administrative l i a i son body 

for most nuclear mat ters . 
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3. Standing sub—committees have "been established to study and report on reactor 

s i t i n g and safety c r i t e r i a , l icensing requirements and procedures, nuclear lav/, nuclear 

shipping, research reactor u t i l i z a t i o n , manpower, t ra in ing and s imilar requirements for 

a national programme„ 

Consti tution and_ terms of reference 

4 . In 1966 MZAEC was reconst i tuted as an advisory committee to the Minister of 

Science,, The membership is made up as follows: 

(a) Two independent persons appointed by the Minister - one of whom 

is appointed Chairman; 

(b) Two persons from the Hew Zealand univers i t ies appointed by 

the Ministerj and 

(c) The Heads of the Few Zealand E lec t r i c i ty Department, Ministry of Works 

and Development, Foreign Affairs, Department of Sc ien t i f i c and Indust r ia l 

Research, and Health Department„ 

I f an ex officio member is \uaable to attend any meeting of the Committee he may authorize 

any other officer of his Department, having the s ta tus of a deputy or an ass is tant 

Permanent Head, t o attend the meeting in his stead, 

5, HZAEC is empowered to co-opt spec ia l i s t s as required or t o appoint sub-committees„ 

6„ The terms of reference are as follows; 

(a) To advise the Minister of Science on any aspects of research, development 

or applicat ion of nuclear science in Few Zealand? 

(b) To act as a l i a i son committee between organizations and departments 

concerned in planning for the introduction of nuclear power in Hew Zealand; 

(c) To advise the Minister on internat ional aspects of nuclear science 

affecting New Zealand, bearing in mind the responsib i l i ty of the Minister 

of Foreign Affairs for the administration of external and foreign a f fa i r s 

of Hew Zealand; 

(d) To advise the Minister on any other matters concerning nuclear science 

which the Minister may refer t o i t j and 

(e) To report annually to the Minister on i t s a c t i v i t i e s . 
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Internat ional re la t ions 

7o HZAEC has no formal agreements with national bodies overseas, but has the benefit 

of many informal arrangements with national bodies and other organizations which are 

most valuable o 

8. I t is ant icipated that Hew Zealand's par t ic ipa t ion in the a c t i v i t i e s of the Agency 

wi l l be extended through the recent establishment of a Hew Zealand Embassy in Vienna,, 

Previously i t had not been possible because of i t s geographical posi t ion t o be as 

active as countries ?jith local representat ion, 

9o Co-operation in Agency projects in the region wil l continue t o the extent possible , 

pa r t i cu la r ly where the applications do not exist within the framework of such bodies 

as the Colombo Plan Organisation. 

10. Membership of the Organisation for Economic Co-operation and Development(OECD) begar 

during the period under review but no direct action has yet been taken on membership 

of the Huclear Energy Agency (HEA) of OECD. Discussions have taken place in Paris and 

Wellington and i t has been agreed that the Executive Secretary of HZAEC should be the 

correspondent with HEA on legal and other matters of mutual i n t e r e s t , 

11„ HZAEC maintains a continuing survey on developments overseas in major nuclear 

policy f ie lds and in recent months on changes in the l icensing and regulation of nuclear 

energy and associat ied f ields of ac t iv i ty in various countr ies . Exchange and overseas 

t r a in ing of personnel from the Hew Zealand national l abora tor ies , Government Departments 

and un ivers i t i es continue and v i s i t o r s from abroad are becoming more frequent. 

S2AEC standing sub-committees^^working groups and l i a i son a c t i v i t i e s 

12a The Secretar ia t of HZ ABC re l i e s t o a considerable extent on sub-committees whose 

spec ia l i s t members are drawn from Government Departments, un ivers i t i e s and the pr ivate 

sec tor . Assistance is drawn from the same sources t o service sub-committees and t o 

prepare documents and reports on progress. 

Sub-committees 

S i t ing and safety c r i t e r i a 

13. During the period covered bjr t h i s review considerable effort has been expended in 

assessing seismic effects on various s i t e s , More f ie ld investigations have been under­

taken but a considerable amount of work yet remains to be done. 
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Nuclear law 

14. Host recent studies can "be divided into the following three major areas : 

(a) The general i n s t i tu t iona l and organizational framework governing nuclear 

a c t i v i t i e s . nuclear ins ta l l a t ions and associate areas; 

(b) Nuclear insurance and l i a b i l i t y ; and 

(c) Internat ional obligations and procedures,, 

Nuclear shipping 

15. Apart from keeping informed of the world trends in t h i s f ie ld , no further work 

ca l l ing for recommendations has been undertaken during t h i s period. 

Research reactor 

16, Three proposals have been studied, two re la t ing t o un ivers i t i es and one t o 

the I n s t i t u t e of Nuclear Sciences„ 

Manpower 

17o Only one report has been placed before the Government during the l a s t two years ; 

some of the recommendations for t ra in ing are now being implemented and the remainder 

are under consideration,, I t is l ike ly that a further report wi l l be required within 

s i x months. 

Liaison- a c t i v i t i e s 

1 8 . The a c t i v i t i e s of t h e sub-committees and t h e composition of t h e i r membership has 

reduced t h e need for formal l i a i s o n in a number of a r e a s , but where s p e c i a l l i a i s o n i s 

r e q u i r e d , e„g . wi th t h e Commissioner of Energy Resources, Commission fo r t h e Environment, 

Hew Zealand Committee for Energy and Development and s i m i l a r b o d i e s , t h i s i s undertaken 

by t h e NZAEC S e c r e t a r i a t , 

NEW ZEALAND ELECTRICITY DEPARTMENT 

Nuclear power 

19. The Government's policy is t o defer the introduction of nuclear power whilst 

indigenous fuel sources can s t i l l be al located t o e l e c t r i c i t y power production in 

suff icient quant i t ies and in a reasonably economic and usabie form. 
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20. In t h e l i g h t of t h e sources of fue ls for . e l e c t r i c i t y power p roduc t ion now known t o 

•be a v a i l a b l e , t h e Power Planning Committee has programmed t h e f i r s t n u c l e a r power 

s t a t i o n f o r commissioning in 1983, I f f u r t h e r l a r g e sources of indigenous fuel a re 

d i scovered i t may he f u r t h e r delayed; hut in view of t h e t ime needed t o e s t a b l i s h 

p r e l im ina ry p rocedures , and t h e long l ead t ime of n u c l e a r power s t a t i o n s ? i t i s 

e s s e n t i a l t h a t t h e departments concerned make t h e necessa ry p r e p a r a t i o n s t o in t roduce 

n u c l e a r power, 

DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH, INSTITUTE OF FJCLEAR SCIENCES 

2 1 . In p o l l u t i o n s t u d i e s iodine-131 cont inues t o he t h e most s u i t a b l e t r a c e r for 

" i n s i t u " measurement of l a r g e - s c a l e water movements under Hew Zealand c o n d i t i o n s . 

S tud ie s of e f f l uen t d i s p e r s a l and sewage p o l l u t i o n have been made in c o l l a b o r a t i o n wi th 

r eg iona l a u t h o r i t i e s and c o u n c i l s . Krypton—G5 gas has been used in t e s t i n g hea t 

exchangers a t Marsden P o i n t , The I n s t i t u t e has r ece ived many e n q u i r i e s concerning t h e 

e l i m i n a t i o n of s t a t i c e l e c t r i c a l charges in va r ious s t a g e s of t h e manufacture of 

p l a s t i c goods. The work on de termining r ad ionuc l ides r e s u l t i n g from weapons t e s t i n g 

c o n t i n u e s . The r a d i a t i o n chemist ry s e c t i o n i s con t inu ing work on r a d i a t i o n - i n d u c e d 

ox ida t ion ' r eac t ions in s o l u t i o n s con ta in ing oxygen. S tud ies on wood—plastic m a t e r i a l s 

u s ing Hew Zealand woods a re be ing cont inued. The p r i n c i p a l f i e l d s of r e sea rch in 

n u c l e a r physics ( a c c e l e r a t o r group) are? p ro ton capture s t u d i e s in medium weight 

(A = 46—56) n u c l e i ; t h e use of pro ton- induced and X-ray-induced f luorescence fo r 

e lemental ana lys i s? t r a c e element d e t e c t i o n u s i n g n u c l e a r t echn iques and p roduc t ion of 

s h o r t - l i v e d r a d i o i s o t o p e s , 

NATIONAL RADIATION LABORATORY 

22 . This Laboratory i s t h e D iv i s ion of t h e Department of Hea l th which admin i s t e r s t h e 

r a d i a t i o n s a f e t y l e g i s l a t i o n in r e spec t of a l l sources of i o n i z i n g r a d i a t i o n and r a d i o ­

a c t i v e m a t e r i a l s and i s t h e i s s u i n g and supe rv i so ry body f o r l i c e n c e s i n t h i s f i e l d . 

Advisory T sery ices 

23 . The Laboratory provides advice and a s s i s t a n c e in r a d i a t i o n p r o t e c t i o n f o r a l l user£ 

of i o n i z i n g r a d i a t i o n in New Zealand and codes of s a f e p r a c t i c e have 'been pub l i shed , 

Radia t ion monitoring^ s e r v i c e 

24. This has been provided s i n c e 1951 a n d t h e Laboratory a l s o provides a thermolumi-

nescence dosimetry s e rv i ce^ measurement of ve ry low dose l e v e l s i s be ing developed by 

t h e r m a l l y s t i m u l a t e d exoe lec t ron emiss ion . . 
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Ilonit or ing of environmental r ad i^ac i ; i v i t y 

25o The Department of Heal th i s r e spons ib l e for monitoring' environmental r a d i o a c t i v e 

contaminat ion in Few Zealand and a s s o c i a t e d P a c i f i c areas„ 

ITuclea^r r eac t or s a f e t y 

26. The L a b o r a t o r y ^ r o l e i s becoming i n c r e a s i n g ^ important as t h e energy c r i s i s has 

has tened t h e need fo r a d e f i n i t e assessment of t h e fu tu re of nuclee-r power in Hew 

Zealand, The s p e c i a l i z e d knowledge wi th in t h e Laboratory i s u t i l i z e d by t h e sub ­

committees of HZAEC, p a r t i c u l a r l y in r e l a t i o n t o procedures and s a f e t y c r i t e r i a . 

Tramming 

27. Groups of p ro fe s s iona l and t e c h n i c a l workers a re ab le t o a t t e n d s p e c i a l courses„ 

S tudents includ.e overseas v i s i t o r s who subsequently*- s e t up r a d i a t i o n p r o t e c t i o n 

s e r v i c e s in t h e i r own c o u n t r i e s ; t he work i s thus a l l i e d t o World Heal th Organiza t ion 

agreements . 

URATOM PROSPECTING 

2o„ Some t e n months ago an e-pproach was made by a European mining o rgan iza t ion t o 

under take p rospec t ing i n a reas of i n t e r e s t w i th in New Zealand . As ye t no o f f i c i a l 

d e c i s i o n has been made r e l a t i n g t o t h i s approach, 

FORESTRY RESEARCH 

29. The s t u d i e s a t t h e Fores t Research I n s t i t u t e , involv ing the use of r a d i o a c t i v e 

m a t e r i a l s as t r a c e r s e tc , , , a re concerned with t r e e physiology, h e r b i c i d e b iochemis t ry , 

wood formation and s t r u c t u r e , t r e e n u t r i t i o n and pa thology . Technic ians are being-

t r a i n e d in r a d i o b i o l o g i c a l i n s t rumen ta t ion and methodology, 

AGRICULTURAL RESEARCH 

M i n i s t r y of Agr i cu l tu re and. F i s h e r i e s 

30. At the Ministry1s Research Centres the use of radioisotopes is becoming increasingly 

important in animal and so i l studies„ 

31 . I t the Ruakura Animal Research Stat ion research programmes on facial eczema, 

ruminant nu t r i t i on and metabolism continue together with studies on reproductive 

biology and physiology,, 
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32. At the Ruakura Soil Research Sta t ion studies of phosphate f ixat ion in s o i l , 

measurements of so i l moisture and density and studies of methods of cadmium analysis 

are progressing. 

33. At the Wallaceville Animal Research Centre animal nu t r i t i on invest igations re la t ing 

t o selenium/protein binding continue and research is being conducted into the metabolism 

of magnesium-dafieien± and normal ruminantsj insect ic ide residues, reproductive biology 

and immunology, 

34. Invermay Agricultural Research Centre is carrying cut invest igations re la t ing to 

sulphate-ion movement into the s o i l , using S-labelled superphosphate, and so i l sulphur 

chemistry. The Fisheries Research Division is studying algal a c t i v i t y in Uew Zealand 

lakes . 

Department of Sc ien t i f ic and Indust r ia l Research 

35. In much of the agr icul tura l research the f a c i l i t i e s of the I n s t i t u t e of l uc l ea r 

Sciences are used, and programmes are conducted in co-operation with univers i ty 

departments and research associa t ions . 

Plant Diseases Division 

36. Radioisotopes are used in investigations of problems of plant nu t r i t i on and 

metabolism. A signif icant part of the work involves developing methods of studying 

plant metabolites by chromatography and e lect rophores is . Studies on phosphorus 

n u t r i t i o n and carbohydrate metabolism are proceeding. 

Entomology Division 

37. Codling moth larvae external ly tagged with J Co were used in estimating over­

wintering capacity as part of a, l i f e table study of the moth on apples and also in 

studies of competition for cocooning s i t e s and invertebrate predators . 

Grasslands Division 

33. Studies of irradiation-induced mutations are part of genetic invest igations in 

Mootiana and work is proceeding on root morphology and phosphorus uptake. 

Soil Bureau 

39. Soil moisture measurements are.being continued and algal growth investigations in 

lake waters are providing information on ' C incorporation. 
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Applied Biochemist ry Div i s ion (Lincoln S t a t i o n ) 

4 0 . Emphasis i s be ing p laced on i n c r e a s i n g crop p r o d u c t i v i t y "by s tudy ing problems such 

as mois ture s t r e s s and photosyn thes i s in some leguminous c rops . 

P lan t Physiology Div i s ion 

4 1 . I so topes are used almost e x c l u s i v e l y in metabol ic process s t u d i e s in p l an t t i s s u e s , 

C "being widely used in biochemical work and enzyme assays 6 

Applied Biochemis t ry Div i s ion 

4 2 . Carbon-14 i s used in s t u d i e s of biochemical pathways, pho to syn thes i s , enzymic 

r e a c t i o n s and p r o t e i n synthes is , , Sulphur-35 i s used in determining microbia l p r o t e i n , 

in sheep rumen and in p r o t e i n s y n t h e s i s . Arsenic-74 provides a method of de termining 

a r s e n i c uptake i n seedl ings , , 

UNIVERSITIES 

Lincoln College 

43* Sen io r degree s t uden t s a re us ing l a b e l l e d n u t r i e n t s t o s tudy mineral and sugar 

pathways in p l a n t s and work has been done on t h y r o i d metabolism in sheep and fa t 

metabolism in adipose t i s s u e , A jo in t p ro j ec t on s o i l d a t i n g and C inco rpo ra t i on i s 

be ing conducted with t h e I n s t i t u t e of Nuclear Sciences* 

VjLotjaria U n i v e r s i t y 

4 4 . P lan t physiology s tuden t s use rC00 i n demonstra t ing t h e path of carbon in pho to­

s y n t h e s i s and t r a n s l o c a t i o n . Work i s a l s o conducted on n u t r i e n t uptake and thymid i 

i s used in fol lowing t h e m i t o t i c cycle in c e l l d iv is ion , . Research i n t o t h e b i o s y n t h e s i s 

of p r o t e i n s and n u c l e i c ac ids involves t h e use of autoradiography and s c i n t i l l a t i o n 

spec t romet ry , and p r o j e c t s on aspec t s of p lan t metabolism are conducted. 

U n i v e r s i t y of Otago 

45° ^ae Department of Zoology i s c u r r e n t l y working on t h e a s s i m i l a t i o n of carbon hy 

f resh-wate r a lgae and s t u d i e s of feeding and a s s i m i l a t i o n in f r esh-wate r i n v e r t e b r a t e s . 

4 6 . The Department of Biochemis t ly has a c t i v e programmes in which i s o t o p i c a l l y - l a b e l l e d 

subs tances a re ex t ens ive ly used . S tud ies of t h e mechanism of t r a n s c r i p t i o n and 

r e p l i c a t i o n of desoxy r i b o n u c l e i c ac id in micro-organisms and in b a c t e r i o p h a g e s , metabol ic 

pathways and carbohydrate and amino ac id metabolism are conducted. 
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47o All "the u n i v e r s i t i e s conduct courses t o t r a i n t h e i r s t u d e n t s i n t h e safe handl ing 

of r a d i o a c t i v e m a t e r i a l s and a l s o in measurement and in s t rumen ta t i on t e c h n i q u e s , 

UNIVERSITY RESEARCH 

Chemistry 
-• - r—n.—1 r r . l l . * • • * • 

48. At Victor ia University a special course on radiochoraistry is offered which includes 

radiochemical methods of analys is , Several aspects of the appl icat ion of the Mo'sshauer 

effect in chemistry have "been developed. All th i rd-year chemistry students at the 

University of Otago attend a course on radioisotopes designed t o demonstrate t h e i r uses 

In dealing with subjects such as chemical r eac t iv i ty and s t ruc tu re . University of 

Canterbury teaching s ta f f are invest igat ing the chemistry of the complexes of 

technetium ( i l ) in addition t o biosynthet ic studies of diterpenes in native t rees* 

49. The Urey Radiochemical Laboratory i s part of the Chemistry Department of Auckland 

University and has extensive f a c i l i t i e s for undergraduate ins t ruct ion in radiochemistry. 

Current programmes include t r i t ium labe l l ing t k ine t ic isotope effects and radiot racer 

studies of gaseous pollutants„ 

Veterinary pathology and vete_r_inary_ science 

50„ At Massey University lymphocyte transformation is being studied and iodine-125 is 

used in the l abe l l ing of antibodies,, Lincoln College has been invest igat ing the 

production, d i s t r ibu t ion and degradation of thyroxine and tr i - iodothyronine in sheep,, 

.'In ovine lu te in iz ing hormone assay has been developed and is being used by the Ministry 

'of Agriculture and Fisheries for f e r t i l i t y production experiments in sheep, 

Agricultural engineering 

51<> Lincoln College has used a neutron moisture probe in determining evapotranspiration 

ra tes from lucerne under irr igat ion, , 

Ph^sics_ 

52, Victor ia University i s working in the f ields of deuterium implantation, nuclear 

l i fet imes using the "associated pa r t i c l e " technique, and is a lso invest igat ing 

environmental r ad ioac t iv i ty . At the University of Canterbury, IKSssbauer spectroscopy 

is used t o invest igate nuclear spin relaxation in conjunction with the accelera tor 

belonging t o the Christchurch Hospital Board, 
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53. The Department of Physics at the University of Otago is studying ciliary action in 

Paramecium caudatum; cosmic ray studies are in progress. In addition, & 150-kV heavy-

ion accelerator is being built for beam foil spectroscopy, 

54. The Unclear Physics Group at the Universitjr of Auckland has rebuilt its polarized 

ion source as a positive ion machine, and preparation for an extensive experimental 

programme, based on available polarized neutrons, is well advanced. 

55. Victoria University is involved in studying the chemistry of the larvae of the 

Taupo Volcanic Zone, using X-ray fluorescence* Spectrometry developments have been 

made in fission-track dating which bridges the gap between ''C and krypton/argon 

techniques, A research contract with the Department of Scientific and Industrial 

Research is in progress. 

Nutrition 

56. At the School of Home Science, Department of Nutrition, Otago University the 

importance of selenium in nutrition is being studied in collaboration with the 

Department of Medicine* 

Iledical 

57. The Department of Pathology at Otago University is conducting a research project 

on tumour immunology supported by the lledical Research Council of Ilet-r Zealand, At 

Otago University's Department of Surgery uork is being conducted on the distribution 
51 of cells labelled with Cr, lymphocyte homing capacity and the effects of antibodies 

on these. 

Civil ,§|igi£Lee:rin£ 

50, The gamma-ray transmission technique is used at the University of Auckland to 

measure density*" and moisture distribution in porous media, such as compacted aggregate 

samples, 

MEDICAL RESEARCH 

59° The major hospitals now have separate departments of nuclear medicine* There has 

been marked growth over the last few years as nuclear medicine plays an increasingly 

important role in diagnosis. 
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Wellington Hospital 

60 „ Organ imaging involving the use of labelled compounds is now accepted as an 

important routine investigation in many clinical conditions. Placental scanning 

has contributed to better knowledge of the patient's condition before deliver, in that 

it identifies placenta praevia. In vitro radioimmunoassay tests continue to play an 

important and increasing part in diagnosis providing information otherwise unobtainable. 

Auckland Hospital 

61. The Nuclear Iiedicine Department has expanded over the two years covered in this 

report. In vitro investigations have maintained steady growth, and a more rapid increase 

has taken place in scanning. A very important part of radioassay work continues to be 

thyroid function tests. 

[WaJjca^o^qsjgatajL 

62. The hospital has a joint department of radiotherapy and nuclear medicine. An 

increasing number of patients is being treated with intermittent multiple chemothera— 

peutic agents either alone or with radiation therapy* 

KBtf ZEALAND CANCER SOCIETY 

63. The Radiation Biology Section of the cancer research unit is no longer operating* 

INDUSTRY 

64* The Tasman Vaccine Laboratory continues to be an essential part of the Hew Zealand 

_.Hospital System. The .Laboratory built the first irradiator in the world for customer 

service and has sterilized a very large proportion of surgical packs and laboratory 

articles. A further addition to the source in July 1974 gives a source of strength 

of 2G0 000 curies. The publication - Code of Good Manufacturing Process - by the 

Pharmaceutical Manufacturers Association includes a section on radiation sterilization 

and provides a local standard on which the unit may operate. 

65* I'J.R. Grace (N.Z.) Ltd. continues its work in producing crosslinked polyolefin 

packaging films. 

66, The uranium prospecting work mentioned in the previous report-^ has not made 

significant progress, 

67. Alex Harvey Engineering Compaq- has recently completed the engineering part of a 

nucleonic scanning system for the control of zinc coating for an Australian firm. 

l/ See document GC(XIV)/niF/l24/Add.2f statement by New Zealand, para. 6. 
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DEPARTMENT OF SCIENTIFIC M B INDUSTRIAL RESEARCH, PHYSICS 
AND ENGINEERING LABORATORY 

60. The principal research, field in radiation physics is the study of paramagnetic 

centres by electron spin resonance spectroscopy and txltrasonic modulation electron 

resonance of radiation damage in inorganic salts. Radiation biology studies include 

elucidation of the nature of the colour centres produced in fibrous proteins by high-

energy radiation ( Co-rays) and ~b-y ultra-violet light. The Laboratory has also been 

working on carbon isotope fractionation and carbon translocation. 

DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH, CHRISTCHURCH 
INDUSTRIAL DEVELOPIENT DI7ISI0II 

69. The Division is continuing work on plastic impregnated \rood with a view to using 

it in the manufacture of various products. The material is exposed to a radioactive 

source at the Institute of Nuclear Sciences which hardens the plastic and reduces its 

moisture-absorption ability. 
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