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I N T R O D U C T I O N

A t the beginning of 1960 the Raw M aterials Direction of the National 
Atomic Energy Commission considered the advisability of convening an 
international Symposium for the purpose of discussing the world’s uranium  
resources and possibilities, in order to: a)  complete partial data published 
or subm itted (on uranium  production, reserves and dem and) by different 
producer or consumer countries; b)  check the amounts stated in  some offi- 
cial an d /o r unofficial reports, which sometimes did not agree; c)  compare 
the methods adopted for evaluating deposits and estimating reserves; d)  co- 
rrelate the systems and standards used to express them.

In  view of the international im portance and the high level of the above 
mentioned meeting, it was considered that it could be included among the 
several scientific sessions to be held in Argentina commemorating the Ses- 
quicentenary of the M ay Revolution. The National Executive Committee 
of the M ay Revolution Sesquicentennial, on being asked to support this 
motion, readily agreed, thus m aking is economically feasible.

Personal visits and letters sent to the pertinent organization of the m ain 
uranium  concentrates producers or potential producers an d /o r consumer 
countries were favorably received and approved, thus insuring the atten- 
dance of outstanding representatives from every country.

The Scientific Sessions were held at the H eadquarters of the National 
Atomic Energy Commission, at Buenos Aires, on November 28, 29, and 30, 
1960. Subsequently, from  December 2 to 11, the Delegates made a trip  to 
the interior of the country, which included visits to study centers, uranium  
deposits and uran ium  milis. After completion of the trip, further visits were 
made to the CNEA facilities (m etallic uranium  mili, laboratories, reactor, etc.).

A t the opening plenary session, held on the m orning of November 28, 
the officers of the Scientific Sessions were elected, two Sub-committees were 
established, and their respective Chairm en were appointed.

The same afternoon each Sub-committee began its discussions, which 
continued on November 29, and both produced their respective reports.

At the closing P lenary  Session the reports were submitted. read and 
put to consideration of the Delegates by the General Rapporteur, Mr. Pedro 
Stipanicic. The Chairm an of the Session, M r. Jesse Johnson, then read his 
closing speech.

The conclusions arrived at by the two Sub-committees jointly constituted 
the general report of the Conference.

A prelim inary  issue of the report was delivered to each Delegate during 
the trip  to the interior of the country; some of them  made additions or 
corrections and some Delegates considered it convenient to check, in  their
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respective countries, their own figures or opinions, previous to the official 
publication of the report.

Once the complete data, additions, corrections, etc., were received in 
Buenos Aires, the present final report, w hich is to be publicly distributed 
(in both Spanish and English), was drafted.

In  view of the length of the tape-recorded versión of the detailed dis- 
cussions, it will be published a posteriori but not publicly distributed. Dis- 
tribution will be restricted to the Delegates and the countries or organizations 
which they represent.

In  view of the fact that five different languages (Spanish, Portuguese, 
English, French, and Italian) were used at the meetings, and because of 
technical difficulties, there m ay be some inaccuracies or omissions in the 
detailed versión.

T he undersigned wishes to extend, on his own behalf and th a t of the 
National Atomic Energy Commission, his sincere gratitude to every one of 
the foreign institutions w hich have contributed to the success of the Sessions 
by sending as their representatives such outstanding and worldwide known 
scientists. He also wishes to express his thanks to all his overseas colleagues, 
whose presence and valuable cooperation insured the success of this Con- 
ference.

P e d r o  N. S t i p a n i c i c  
Manager, Raw M aterials Direction
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O F F I C I A L S 

NATIONAL ATOMIC ENERGY COMMISSION

D i r e c t o r a t e
President:

Rear Adm iral (retired) Engineer O sca r  A. Q u ih il l a l t

Directors:
Doctor E il ir  E v a n s  M o r g a n

Brigadier General (retired) J u l io  C esa r  M e r e d iz  
Engineer M a r io  E. G. B a n c o r a  
Engineer R o d o l fo  B a y ol

M a n a g e m e n t s
Managers:

Raw M aterials: Doctor P ed ro  N. S t i p a n ic ic  
Technology: Profesor J o r g e  Sa ba to  
Energy: Engineer Cel s o  P a p a d o p u l o s

Adm inistration: Captain (retired) Accountant J o a q u ín  U r r e t a b iz k a y a

Delegate of the Investigation Center:
Engineer E n r iq u e  S il b e r m a n

Chief of Com plementary Services:
Commander (retired) S a lva dor  D i  M a r zio

HONORARY COMMITTEE OF THE SESSIONS

Doctor A r t u r o  F r o n d iz i
His Excellency the President of the Argentine Republic

Doctor A l f r e d o  R. V it o l o
M inister of the Interior, President of the National Executive Commission 
of the Sesquicentenary of the M ay Revolution

Doctor J u s t o  P. V il l a r

M inister of National Defense
Doctor C a r lo s  A. J u n i

Secretary of State for Commerce. and Acting Secretary of Industry 
and M ining

Brigadier General R o s e n d o  M. F raga 
Secretary of State for W ar

Brigadier General (retired) R a m ó n  A. A b r a h in  
Secretary of State for Aeronautics

Rear A dm iral (retired) G a s t ó n  C . C l e m e n t  
Secretary of State for N avy

Doctor B e r n a r d o  A . H ou ssa y

President of the National Council of Scientific and Technical Inves- 
tigations
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O R G A N IZ IN G  COMM1TTEE OF THE SESSIONS

Presiden t:
Dr. E i l i r  E v a n s  M o r g a n , M em ber of the Directorate of the CNEA 

Vice-President:
Eng. V ic t o r io  A n g e l e l l t , Advisor to the Presidency of the CNEA 

Secretaiy:
Dr. P ed ro  N. St i p a n i c i c , M anager o f Raw M aterials o f the CNEA 

Treasurer:
Captain J o r g e  D i l l o n . Sub-Chief. Adm inistration D epartm ent of the 
CNEA

Members:
M r. J o s é  L u is  A l e g r ía , Chief of the Technical División of Raw M ate­

rials Direction of the CNEA 
Dr. E n r iq u e  Z a l d iv a r , Legal Advisor of the CNEA 
Eng. C a l ic r a t e s  J . O j e d a , Chief of the Inform ation D epartm ent of CNEA

EXECUTIVE GROUP OF THE SESSIONS

Director:
D r. P ed ro  N. S t i p a n ic ic

Secretary:
M r . J o s é  L. A l e g r ía

Assistants:
Mr. O svaldo  A. J o r g e n s e n

M r. J o r g e  C. P oz.zo

Mrs. G la dy s C. de P a l l o t t i

Miss M a r t h a  D o m a n iu k

Miss D e l ia  M. A l v a r e z

Mrs. J o r g e l in a  A. C. B. de V il l a l o b o s

Mrs. E l e n a  G raves

Miss S h e il a  M u l l ig a m

Mrs. C y n t h ia  F. d e  G i m e n e z

Miss A d r ia n a  I z u r ie t a

Miss S u s a n a  M a r t o r a n i

ELECTED OFFICERS OF THE SESSIONS

President:
Eng. J e ss e  J o h n s o n  (USA)

Vice-President:
Eng. R o g e r io  A. C avaca  (Portugal)

General Rapporteur
Dr. P ed ro  N. S t i p a n i c i c  (A rgentina)

Secretary:
Mr. J o sé  L u is  A l e g r í a  (A rgentina)
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SUB - COMMITTEES

S u b - C o m m i t t e e  I

President:
Eng. A n t o i n e  G a n g l o f f  (France)

Rapporteur:
Eng. V ic t o r io  A n g e l e l l i  (A rgentina)

Members:
Eng. V ic t o r io  A n g e l e l l i  (A rgentina)
Eng. M. G. A t m o r e  (Union of South Africa)
Eng. R ic h a r d  E. B a r r e t t  ( C a ñ a d a )
Dr. C. B. C a m p b e l l  (G reat Britain)
Eng. J u a n  M. D elg a d o  T a m a y o  (Spain)
Eng. F r a n c is c o  A. E c h a g a k a y  (México)
Prof. R e s k  F r a h y a  (Brazil)
Eng. A n t o i n e  G a n g l o f f  (France)
Eng. T h o m a s  J. M c C a r v il l  (USA)
Eng. F a b io  P a n t a n e t t i  ( I t a ly )
Dr. H a n n f r i t  P u t z e r  (Federal Germ án Republic) 
Dr. K o s a b u r o  T a k a h a s h i  (Japan)
Eng. J o h n  W e b b  (IAEA and A ustralia)

S u b - C o m m i t t e e  I I

President:
M r. R o l a n d  T u r k  (Euratom )

Rapporteur:
Dr. E il ir  E v a n s  M o r g a n  (A rgentina)

Members:
Eng. M . G. A t m o r e  (Union of South Africa) 
Eng. R ic h a r d  E. B a r r e t t  (Cañada)
Eng. R o g e r io  A. C avaca  (Portugal)
Dr. E i l ir  E v a n s  M o r g a n  (A rgentina)
Dr. E l i a h u  F oa (Israel)
Eng. J e ss e  J o h n s o n  (USA)
Eng. J a c q u e s  So r n e i n  (France)
Dr. P ed r o  N. St i p a n i c i c  (A rgentina)
Dr. K o s a b u r o  T a k a h a s h i  (Japan)
M r. R o l a n d  T u r k  (Euratom )
Eng. J o h n  W e b b  (IAEA and A ustralia)



A G E N D A

S u b - C o m m i i t e e  I

N u c l e a r  o r e  r e s o u r c e s  i n  p r o d u c in g  c o u n t r ie s

A) Present Reserves

1) W ith  present commercial economic valué

2) W ith eventual possible interest

3) W ith  present non-economic exploitation

B) W ith  possible fu ture potential

C) M ethods adopted for estimating and evaluating resources

D) Correlation of system s and standards used to express resources

S u b - C o m m i t t e e  I I

P r e s e n t  a n d  f u t u r e  r e q u ir e m e n t s  
R a w  M a t e r ia l s  P o l ic y

A) Present requirements of the consuming countries

B) Estímale of fu ture requirements in the same and in other countries 
w ith  nuclear programs

C) Estímate of ore and concéntrales déficit and/or superávit during
1960-197 5

D) Economic outlook for production and marketing of nuclear ores 
and their concentrales

1) Present concéntrate ( yellow  cake)  price in  different countries

2) Governm ent and prívate economy in the production of nuclear 
ores and concentrates
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LI S T A N D  A D D R E S S E S  O F  T H E

O F F 1 C I A L  D E L E G A T E S

A r g e n t i n a

1. Dr. E il ir  E v a n s  M o r g a n  

M iembro del Directorio
Comisión Nacional de Energía Atómica
Avda. Lib. Gral. San M artín  8250. Buenos Aires

2. Dr. P ed r o  N. S t i p a n ic ic  

Gerente de M aterias Prim as 
Comisión Nacional de Energía Atómica
Avda. Lib. Gral. San M artín  8250, Buenos Aires

3. Ing. V ic t o r io  A n g e l e l l i  

Asesor de la Presidencia
Comisión Nacional de Energía Atómica
Avda. Lib. Gral. San M artín  8250, Buenos Aires

A u s t r a l i a

4. Eng. J o h n  W e b b

Australian Atomic Energy Commission 
Beach 54, Coogee. N. S. W .. Australia

B r  a z i ]

5. Prof. R e s k  F r a h y a  

Comisión de Energía Nuclear 
350, Avenida M arechal Camara 
R ío  de Janeiro. Brazil

C a ñ a d a

6. Eng. R ic h a r d  E. B a r r e t t  

Director of Ore Procurem ent
El Dorado M ining and Refining Limited 
Box 379. Ottawa (O ntario). Cañada

E n  g l a n d .

7. Dr. C. B. C a m p b e l l

United Kingdom Atomic Energy A uthority 
Metals Branch
Charles II Street, London SW 1, England

E u r  a t o m

8. M r . R o l a n d  T u r k

D irecteur Adjoint, Problemes d’Approvisionement 
Euratom
51-53. Rué Belliard, Bruxelles, Belgique



F r a n e e

9. In g . J a c q u e s  So r n e in

Chef du Service de Developpement des Programmes Géneraux 
Direction des Recherches et Exploitations M iniéres 
Commissariat á l ’Energie Atomique 
B. P. n- 6, Fonteney-Aux-Roses (Seine), France

10. Ing. A n t o i n e  G a n g l o f f

Chef Adjoint du Service des Recherches 
Direction des Recherches et Exploitations Miniéres 
Commissariat á l’Energie Atomique 
B. P. n" 6. Fonteney-Aux-Roses (Seine), France

G e r m  a n y

11. Dr. H a n n f r i t  P u t z e r  
Bundenanstalt fü r Bodenforschung 
W iessen Strasse 1, Hannover, A lemania

International A tom ic Energy A gency

4. Eng. J o h n  W e b b

Director, División of Technical Supplies 
International Atomic Energy Agency 
11 K aratnerring, Vienna, Austria

I s r a e l

12. Dr. E l i a h u  F oa

Israel Atomic Energy Commission 
B. P. 7056, H akirya, Tel Aviv, Israel

/  t a l y

13. Prof. Ing. F a b io  P a n t a n e t t i  
Direttore, Divizione Geomineraria 
Comitato Nazionale per la Energia Nucleari 
Via Belisario, 15, Roma

J a p a n

14. Dr. K o sa b u r o  T a k a h a s h i

President, Japan Atomic Fuel Corporation 
2-7, Hirakawa-cho, Chiyoda-ku 
Tokyo, Japan

M é x i c o

15. Ing. F r a n c is c o  A. E c h a g a r a y  
Director de Exploraciones
Comisión Nacional de Energía Nuclear 
Apartado Postal 30190, Suc. 27 
México 18. D. F. (México)
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P o r t u g a l

16. In g . R o g e r io  A. C avaca

Director-Gral. dos Servidos de Prospecgao M ineira 
Junta de Energía Nuclear
Rúa de San Pedro de A lcántara 79, Lisboa, Portugal

S p a i n

17. Ing. J u a n  M a r t ín  D elg a d o  T a m a y o  

Jefe del Sector A ndújar
División de Investigaciones y  Explotaciones M ineras 
Junta de Energía Nuclear 
Serrano 121, M adrid. España

Union of South Africa

18. Dr. M. G. A t m o r e

Chief Extraction M etallurgist 
Atomic Energy Board of South Africa 
Prívate Bag 256, Pretoria, Sud Africa

United States of America

19. Eng. J ess e  J o h n s o n

Director, División of Raw M aterials 
United States Atomic Energy Commission 
W ashington 25. D. C. (USA)

2 0  Eng. T h o m a s  M c C a r v il l

Deputy Assistant Director, Geology and Resource Appraisal
División of Raw M aterials
United States Atomic Energy Commission
W ashington 25. D. C. (USA)
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Dr. H a n n f b i t  P u t z e h  Dr. E i l i r  E v a n s  M o r g a n
Federal Germán Republir Argentina

Dr. PiiDr.o N. S t i p a n i c i c  
A rgentina

Eng. V i c t o  r i o  A n g e l f . i . i . i  
Argentina
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Eng. J o h n  W e b b  
Australia and OIEA

Prof. R e s k  F r a h y a  
Brazil

Eng. R i c h a r d  B a r r e t t  
Cañada

Eng. J u a n  M a r t i n  D e l g a d o  T a m a y o  
Spain
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Eng. J e s s e  J o h n s o n  
USA

Eng. T i i o m a s  M c C a r v i i . i .  
USA

M r. R oland T u r k  
Euratom

D r . C . B. C a m p b e l l  
England
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Eng. J a o q u e s  S o h n e i n  
France

Eng. A n t o i n e  G a n o u o f f  
France

Prof. Eng. F a b io  P a n t a n e t t i  
Italy

Dr. E l i a h u  F o a  
Israel
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Dr. K o s a b u r o  T a k a h a s h i  
Japan

Eng. F r a n c i s c o  A. E c h a g a r a y  
México

Eng. R o g e r i o  A .  C a v a c a  Dr. M. G. A t m o r e
Portugal Union of South Africa
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S C H E D U L E  C O M P L E T E D

Novem ber 28 (Monday)

9.30 a.m. to 10.30 a.m.

11.00 a.m. to 12.00 a.m.

12.15 p.m. to 1.15 p.m. 

3.45 p.m. to 6.30 p.m.

9.00 p.m.

Novem ber 29 (Tuesday)

9.30 a.m. to 12.00 a.m.

3.30 p.m. to 6.30 p.m. 

Novem ber 30 (W ednesday)

8.00 a.xn. to 11.00 a.m.
11.00 a.m. to 11.45 a.m.

11.45 a.m. to 12.15 p.m.

12.30 p.m. to 1.30 p.m.
1.30 p.m. to 3.30 p.m
3.30 p.m. to 4.30 p.m,

4.30 p.m. to 5.15 p.m.
5.15 p.m. to 6.15 p.m.

Opening session, Conference H all of the CNEA.
a) Speech of welcome to the Delegates by 

C hairm an of the Organizing Committee, 
M r. E il ir  E v a n s  M o r g a n .

b) Opening speech by the President of the 
National Atomic Energy Commission, Rear 
A dm iral Engineer O scar  A. Q u i h i l l a l t .

Plenary  Session.
a) Election of the Officers for the Scientific 

Sessions (President, Vice President), Gene­
ral Rapporteur and Secretary).

b) Election of the two Sub-Committee and 
election of their respective Officers (Chair- 
men and R apporteurs).

c) Speech by the elected President. M r. J e sse  
J o h n s o n .

Cocktail party  in honor of the Delegates by 
CNEA.
M eeting of the Sub-Committees. 
Sub-Committee I: C o n fe ren ce  H all of the 

CNEA.
Sub-Committee II: L ibrary  of ihe CNEA. 
D inner offered by the President of the CNEA 
to the foreign Delegates, and diplomatic re- 
presentatives of their countries, at the Club 
House of the Palerm o Golf Course.

M eetings of the Sub-Committees. 
Sub-Committee I: C o n fe ren ce  H all of the 

CNEA.
Sub-Committee II: L ibrary of the CNEA. 
Joint assembly: resolutions on subject sub- 
m itted by the Sub-Committees.

D rafting of the Final Report of the Conference.
a) Reading of the F inal Report of the Ses­

sions, by the General Rapporteur M r. P e ­
d r o  N. S t i p a n i c i c .

b) Discussion and approval of the Final Re­
port.

Closing speech by the President of the Ses­
sions, M r. J e ss e  J o h n s o n .
T rip  from CNEA Headquarters to Ezeiza. 
Criollo lunch at CNEA’s p lant at Ezeiza. 
Visit to CNEA’s p lant for preparation of me- 
tallic uran ium  at Ezeiza.
T rip  from  Ezeiza p lant to Constituyentes. 
Visit to CNEA’s facilities at Constituyentes 
(Reactor, M etallurgy & H ydrom etallurgy La­
boratories) .
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December 1 (T hursday)

9.30 a.m. to 10.00 a.m.
10.00 a.m. to 12.00 a.m.

Afternoon 

December 2 (Friday)

3.30 p.m. to 5.30 p.m.

9.00 p.m.

December 3 (Saturday)

9.00 a.m. to 12.00 a.m.
12.30 p.m. to 3.00 p.m.

Afternoon:

December 4 (Sunday)

Free

December 5 (M onday)

8.00 a.m. to 12.00 a.m.
12.00 a.m. to 2.00 p.m.
3.00 p.m. to 7.00 p.m.

7.30 p.m. to 8.30 p.m.

9.00 p.m. 
9.30 p.m.

December 6 (T uesday)

7.30 a.m. to 8.30 a.m.

8.30 a.m. to 11.00 a.m.
11.00 a.m. to 12.00 a.m.
12.30 p.m. to 2.30 p.m.
3.00 p.m. to 4.30 p.m.

4.30 p.m. to 5.00 p.m.
5.00 p.m. to 7.00 p.m.

M eeting w ith CNEA’s authorities.
Visit to facilities at CNEA headquarters (Raw 
materials, physics and chem istry laboratories, 
cyclotron. etc.).
Free.

Flight from International A irport a t Ezeiza 
to Bariloche (Rio Negro) by Comet IV  of 
Aerolíneas Argentinas. Lodging at Tunquelen 
Hotel.
D inner attended by the Delegates, guests and 
authorities of the Bariloche Atomic Center.

Visit to Bariloche Atomic Center.
Lunch at the B.A.C.
Free (Sightseeing at B a r ilo c h e ’s e n v iro n s  
“Small circuit” ).

Boat excursión at N ahuel Huapi Lake. Lunch 
at Isla Victoria.

Visit to Cerro Otto.
Lunch at Bariloche.
Flight from  Bariloche (Rio Negro) to Ma- 
largüe (M endoza), A rgentine A ir Forcé DC-3 
plañe.
Visit to M alargüe Pilot P lan t for processing 
of u ran ium  ore.
Lodging at Turism o Hotel, M alargüe.
D inner w ith authorities and technical experts 
of Cuyo Branch and M alargüe Plant.

T rip  from  M alargüe to the H uem ul and Agua 
Botada mines.
Visit to Huem ul and Agua Botada Mines. 
Trip from  the mines to M alargüe.
Lunch at Hotel de Turism o, M alargüe.
Flight M alargüe-M endoza, by  Argentine A ir 
Forcé DC-3 plañe.
Loading fuel for plañe a t Mendoza.
F light from  M endoza to Cordoba, Argentine 
A ir Forcé DC-3 plañe.
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7.00 p.m. to 8.15 p.m.

8.15 p.m.:
9.00 p.m.:

December 7 (W ednesday)

8.30 a.m. to 9.00 a.m.

9.00 a.m. to 9.45 a.m.
9.45 a.m. to 10.15 a.m.

10.45 a.m. to 12.00 a.m.
12.30 p.m. to 3.00 p.m.
3.00 p.m. to 4.30 p.m.
4.30 p.m. to 7.00 p.m.

8.00 p.m.
9.30 p.m.

December 8 (T hursday)

9.15 a.m. to 12.55 p.m.

10.30 a.m. to 1.30 p.m.

1.30 p.m.
1.30 p.m. 

Afternoon:

December 9 (Friday)

6.30 a.m. to 11.00 a.m.:

11.00 a.m. to 1.00 p.m.
1.00 p.m. to 2.00 p.m.

2.00 p.m. 
Afternoon:

4.00 p.m. to 9.30 p.m. 

December 10 (Saturday)

Morning:
Afternoon:

Evening:

December 11 (Sunday)

1.40 p.m. to 7.00 p.m.

December 12 (M onday)

T rip  from Pajas Blancas A irport (Cordoba) 
to Carlos Paz.
Lodging at Hotel Castell (Carlos Paz).
D inner w ith  authorities and technical experts 
of Seccional Centro and ore treatm ent plant 
(Fabrica Cordoba).

T rip  from Carlos Paz to the “Cerro Blanco” 
deposit.
Visit to the “El Criollo” pegmatite deposit. 
T rip  from Cerro Blanco to Cosquín.
Visit to the “Rodolfo” uraniferous deposit. 
Lunch at the Costanera Hotel (Cosquin). 
T rip  from  Cosquin to Cordoba.
Visit to CNEA’s Cordoba p lant (uranium  ore 
trea tm en t).
Lodging a t the Crillon Hotel (Cordoba). 
D inner at “La Revoltosa” restaurant.

P a rt of the Delegates made the trip  from 
Cordoba to Salta, on board a Transcontinental 
Super Com muter plañe.
The rem aining Delegates made the trip  in an 
Aerolíneas Argentinas DC-4 plañe.
Lodging at the Hotel de Turism o (Salta). 
Lunch at the Hotel de Turismo.
Free.

Car drive to the Valle del Tonco, through 
Quebrada de Escoipe and Cuesta del Obispo. 
Visit to “Don Otto” deposit.
Return to the camp.
Lunch at the camp.
It rained so hard  tha t the scheduled visit to 
the “M artin  M. de Güemes” deposit was can- 
celed.
Return trip  to Salta.

Free.
Visit to the offices of Seccional Norte. 
Folklore entertainm ent at the “Gauchos de 
Güemes” Club.

Flight Salta - Buenos Aires, by Transcontinen­
tal Super Commuter plañe.

M orning: Individual visits to CNEA’s President.
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WELCOMING SPEECH TO THE FOREIGN DELEGATES BY 

DR. EILIR EVANS M ORGAN

Representative of His Excellency the Secretary of N avy;

Representative of H is Excellency the Secretary of W ar;

National Director of Geology and M ining;

Diplomatic Representatives and Foreign Delegates:

The Argentine Republic celebrates the 150th anniversary of the M ay 
Revolution. I t is m y understanding that w ith  the series of cultural, artistic. 
scientific, and technological meetings held in  our country, we not only wish 
to express our patriotic rejoicing b u t also to present before our own and 
foreign eyes a balance of our accomplishments, and thus be able to judge 
to w hat extent we have fulfilled the historie m andate of the founders of our 
national destiny.

As C hairm an of the Organizing Committee of the Scientific Sessions on 
“U ranium  Resources and Possibilities” , it is m y pleasure to acknowledge the 
decided and generous aid given by the Executive Committee of the Sesqui- 
centenial of the M ay  Revolution and, in  particular, of the Sub-Committee 
on Scientific and Technological M atters, which has enabled the National 
Atomic Energy Commission to m aterialize a longstanding desire. W e are 
sure that due to this being the first international m eeting on nuclear raw  
m aterials, the transcendency of the subjeets to be discussed, and the prestige 
of the participating Delegates, success will accompany us and that these 
Sessions will always be remem bered in  conjunction w ith the Sesquicentennial 
we now celebrate.

W e extend our most heartfelt welcome to the Delegates. T hey  come 
from countries w hich profess to the same cult of liberty and fratern ity  as 
our people so we know that, notw ithstanding their short stay, they will not 
feel as strangers am ong us.

I now invite the President of the National Atomic Energy Commission, 
Rear-Adm iral O sc a r  A. Q t j ih il l a l t , to inaugúrate the Sessions on “U ranium  
Resources and Possibilities” .



INAUGURATION SPEECH OF THE 
SCIENTIFIC SESSIONS, BY THE 

PRESIDENT OF THE 
NATIONAL ATOMIC ENERGY COMMISSION 

REAR-ADMIRAL (RETIRED) 
ENGINEER OSCAR A. QUIHILLALT

Diplomatic Representatives of foreign countries;

Foreign and National Delegates;

Ladies and Gentlemen:

As President of the Board of Directors of the National Atoraic Energy 
Commission, an  institution which has originated and organized — w ith  the 
moral and economic support of the Executive Committee of the Sesquicen- 
tennial of the M ay Revolution—  these Sessions on “U ranium  Resources and 
Possibilities” , I wish to express m y gratitude for your presence, in  this case 
a presence which adds prestige and dignity to this simple inaugural cere- 
mony. I am  sure that your gesture will sensibly influence the spirit of all 
the Delegates, as it expresses the A rgentine feeling concerning the impor- 
tance and transcendence we assign to the coming discussions.

W e have w ith us the representatives of two in ternational organizations, 
and 15 countries which are the world leaders in  the investigation and appli- 
cation of nuclear energy for peaceful purposes. T hey  are:

For the In ternational Atomic Energy Agency: Engineer J o h n  W e b b .
For Euratom : Doctor R o l a n d  T u r k .
For the Germ án Federal Republic: Doctor H a n n f r i t  P u t z e r .
For Australia: Engineer J o h n  W e b b .
For Brazil: Profesor R e s k  F r a h y a .
For Cañada: Engineer R ic h a r d  E. B a r r e t t .
For Spain: Engineer J u a n  M. D e lg a d o  T a m a y o .
For the United States of America: Engineers J e s s e  J o h n s o n  and T h o - 

m a s  M c C a r v il l .
For France: Engineers J a c q u e s  S o r n e i n  and A n t o i n e  G a n g l o f f .
For Italy: Engineer F a b io  P a n t a n e t t i .
For G reat Britain: Doctor C. B. C a m p b e l l .
For Japan: Doctor K o sa b u r o  T a ic a h a s h i.
For México: Engineer F r a n c is c o  A. E c h a g a r a y .
For Portugal: Engineer R o g er io  A. C a v a ca .
For South Africa: Doctor M. G. A t m o r e .

A n d  f in a l ly ,  our country w il l  be represented by Doctor E i l i r  E v a n s  
M o r g a n , Doctor P e d r o  N. St i p a n i c i c  a n d  E n g in e e r  V ic t o r io  A n g e l e l l i .

The Delegates of the said countries and organizations, which in  total 
only reach the relatively small num ber of 20 persons, constitute a most select 
group of specialists —most of them  of international renow n—  in  the pro- 
curem ent and supply of nuclear raw  m aterials. W e are highly honored that 
they have assembled for the first time in  our premises.
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W e are convinced that these Sessions will be crowned w ith success not 
only on account of the im portance of the subjects to be discussed and the 
interest in  the results to be obtained, but also on account of the unusual 
background of the participants. T hey belong to that great international 
brotherhood composed of prospectors, geologists, m ining engineers, and some 
public officials who, w ithout possessing the necessary titles, have been able 
to pass an intangible test that permits them  to become part of a fam ily 
from which they cannot be separated.

These men, accustomed to continuous contact w ith N ature in  its friendly 
and hostile expressions, m en who have confronted sim ilar hardships and 
risks in  geological exploration and m ining work, who have had the same 
disillusionments and failures and also, although on a lesser scale, the same 
happiness and success, have had their spirit molded and their character 
tempered by common experiences, resulting in  a strange m ixture of poetic 
lyricism and coid practical materialism .

This is w hy we are sure that the Delegates will reach a rapid understand- 
ing and obtain concrete results, w ithout the differences in nationality, race, 
religión, or language being m ajor obstacles.

The investigations in  search of uran ium  were started during the Second 
W orld W ar, as an  absolute necessity for the so-called M anhattan  Plan.

A relatively small group of specialists that, for obvious reasons, hid 
their identity  and purpose, began the study and exploitation of the few 
uraniferous occurrences m entioned in  the bibliography.

W ith  peace obtained, it was evident tha t the liberation of nuclear energy 
offered hum anity  a field of far-reaching possibilities for peaceful uses, and 
whose fu ture potential is difficult to surmise even today. N early  all of the 
countries of the world, and among the first is ours, w ith full knowledge of 
the influence the intensive em ploym ent of nuclear energy would have 011 
the social, economic, and politic spheres of the countries involved, created 
State organizations that, among other functions, should be actively engaged 
in  the search for, and exploration and exploitation of, nuclear raw  materials, 
particularly  uranium .

This policy of the Governments, jointly w ith the valuable assistance of 
prívate persons, has resulted in  the most surprising results ever registered 
in the history of extractive industries.

In  effect, the known uranium  reserves at the end of the last W orld 
W ar were extrem ely modest, but their valué has increased to such a surpris­
ing am ount that today it can be said it took only 15 years to reach the point 
that other metáis required centuries to attain.

W ith  the increase in  rhy thm  impressed on the activities of prospecting, 
exploration, and exploitation for u ranium  in  the world, there has been a 
parallel isolation of those responsible for these tasks in  different countries.

It is the intention of these Sessions, in  the first place, to obtain full 
knowledge of the existing reserves of u ranium  and the possible fu ture poten­
tial, as w^ell as to standardize methods and systems for estimating and evaluat- 
ing the same. In  spite of the m agnitude of the uran ium  reserves in  the world, 
there are but few countries which have the capacity for economic production.

These Sessions will also attem pt to determ ine the present demand for 
uranium  and th a t anticipated in  the near future, as well as the situation 
that will be faced by  the countries w ith excess production, and those which 
do not have their own reserves.
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The National Commission of Atomic Energy has considered it of funda­
m ental importance to promote a discussion on these questions since, given 
the particular situation of the country as a potential producer of uranium  
on an appreciable scale, it has the responsibility to correctly advise the Exe- 
cutive Power on measures tending to better express our policy in  this m atter, 
and thus to affirm  and develop the actual situation which we consider to 
be a privileged one.

These Sessions are  included in  functions tha t the N ational Government, 
interpreting the feeling of all Argentines, has wished to celebrate in  connec- 
tion w ith the Sesquicentennial of the M ay Revolution. One hundred and 
fifty years ago the peoples of America pinned their hopes on the success 
of marvelous warlike exploits tha t would perm it the enjoym ent of precious 
liberty. W hen attained, the resources of the country were channeled toward 
the full enjoym ent of such liberty by  means of a progressive increase in  the 
spiritual and m aterial level of life for its inhabitants. This has been and 
continúes to be a difficult task.

The National Commission of Atomic Energy, by means of constant 
labor of its scientists and technicians in the development of m últiple peaceful 
applications of nuclear energy. is certain to contribute effectively to the quick 
attainm ent of the grand final objetive.

Distinguished foreign guests:

You will work and collaborate w ith us, contributing w ith your effort 
and knowledge to this marvelous task of progress which science and tech- 
nique have already begun. I t  foresees a m agnificent rew ard to your noble 
labor: to build a m uch better, more beautiful. and happier world.

It rem ains for me only to give you once more a hearty  welcome and 
to wish you success on the task you are about to fulfill.

Ladies, Gentlemen:

I have the high honor to declare officially inaugurated the Scientific 
Sessions on “Uraniferous Resources and Possibilities” .

M any thanks.
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Foreign guests joined in front of N ational Atomic Energy 
Commission’s Headquarters.

Admiral Engineer O s c a r  A. Q u i h i l l a l t ,  President of National Atomic Energy 
Commission pronounces the inaugural speech for the Scientific Sessions.
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Dr. E i l i r  E v a n s  M o r g a n ,  as President of the Organizing Commission of the 
Scientific Sessions delivers the welcome speech to the foreign guests.

The appointed authorities of the Sessions: (left to r ig h t) : Eng. R o g e r i o  A .  C a v a c a ,  
of Portugal (Vice-president); Eng. J e s s e  J o h n s o n ,  of U S A  (President); Dr. P e d r o  
N. S t i p a n i c i c ,  of Argentina (General Rapporteur) and M r. J ó s e  L u i s  A l e g r í a ,  of

A rgentina (Secretary).
Eng. J e s s e  J o h n s o n  leads the plenary Meeting.
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The General Rapporteur, Dr. P e d r o  N. S t i p a n i c i c  reads the Sessions'
Final Report.

Eng. J e s s e  J o h n s o n ^  President of the Sessions, pronounces the Conference’s
concluding speech.
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Eng. A n t o i n e  G a n g l o f f  submits the Report oí Sub-committee I to the consideratiori
of the delegates.

Engineers A n t o i n e  G a n g l o f f  (France), V i c t o r i o  A n g e l e l l i  (A rgentina), 
T h o m a s  M c C a r v i l l  (USA) a n d  J u a n  M a r t i n  D e l g a d o  T a m a y o  (Spain) 

adjust the text of Sub-committee I ’s Report.
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II. 1.
Final Repulís ül the
Sub  - C o m m it t e e s

B y the General Rapporteur 

Mr. P ed ro  St i p a n ic ic  

(A rgentina)





í ^ /h i s  International Conference was convened for the purpose of disscuss- 

ing “Uranium Resources and Possibilities”.

Since two distinct subjects were irivolvecL the Conference was divided 

into two working groups. Sub-Committee I considered “Uranium Resources” 

and Sub-Committee II dealt w ith “Present and fu ture uranium  production 

and requirem ents”.

The reports of. the two Sub-Committee and the closing speech of the 

President, together, constitute the General Report of the Conference.





REPORT OF SUB-COM M ITTEE I

Sub-Committee I decided tha t its purpose would be better served by 
draw ing up a composite tabulation, as complete as possible. of the uranium  
reserves of the countries represented at this Conference.

The need of standardizing, as far as possible, the criteria destined to 
define the various categories of reserves in  each of the countries was at once 
apparent.

From  the technical point of view, the classification of the various cate­
gories of reserves depends upon:

a) The degree of refinem ent involved in the methods of assessing the 
deposits.

b) The standards adopted in applying the quantitative data obtained 
in assessment ivork.

Depending on the reliability of the methods and the validity of the inter- 
pretations made, it is possible to classify the reserves into several classes, 
each characterized by the degree of precisión and its probability of existence. 
In  this respect different terminologies m ay be used; the meanings of those 
which have been mentioned during this session are more or less technically 
comparable.

However, it has been proposed that definitions used by the United States 
Atomic Energy Commission should be adopted for each of the categories, in 
order to arrive at a better standardization. These definitions have already 
been published and were brought to our attention during the Conference. They 
apply equally well to the different classes of deposits, nam ely: “M easured 
Ore” , “ Indicated Ore” and “Inferred Ore” , which categories are included 
in the term  “Reserves”. In  regard to the “Potential” category, evaluations 
have sometimes been based on analogy of geological characteristics between 
countries which are w idely separated. The inherent weakness of such extra- 
polations should be borne in  mind.

These standards have been adopted, and it is strongly recommended that 
they be uniform ly applied, now and in  the future, in order to have a common 
language for discussion of reserves.

The methods by which the data from prospecting operations are obtained, 
w ill serve to define the measured ore and consist either in  the application 
of traditional simple methods commonly used in  the m ining industry  and 
eventually corrected by experience in  a given district, or by using the methods 
of statistical calculations. The latter have the advantage of giving indications 
of the probable existence of a certain tonnage, and of allowing for the exact 
evaluation in advance of the tonnages in ore and metal yielded by a block 
of ground (Cut-off).

However, these technical aspects, insofar as they appear to be generalized. 
cannot be divorced from economic considerations. The la tter m ust also be 
standardized. The most reliable and the quickest w ay to achieve this is to 
refer all the reserves to a standard price for the recoverable concéntrate. The 
standard price w hich has been adopted as a yardstick is that of one pound 
of u ran ium  oxide (UsOg), which is set at present a t U$S 8 to 10.

W e should distinguish clearly one category which includes ore whose 
cost is less than  U$S 8 to 10 — ‘‘reserves”—  and another which includes 
ore of a higher cost. The latter can only be considered in the “potential.” 
category; they would only be classed as “reserves” in  the event of an increase 
in the price of uranium  or through technological improvements.
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Furtherm ore, the above considerations imj)ly th a t the m aterial classed 
as “reserves” should be exploitable, or treatable on an industrial scale, with 
recoveries which conform to norm ally acceptable standards.

In  the light of the foregoing remarks, we tried to establish a table ag 
representative and homogeneous as possible, w ith the help of data supplied 
by each delegate in  respect to his own country.

A few points should be explained regarding this table:

1. W e limited its scope to the countries represented at this Conference; 
the table does not, therefore, present a global picture of world 
resources, particularly  in  regard to the omission of countries like 
Sweden and those states comprising the Soviet Bloc. W e did not 
overlook these additional resources, but in  the absence of authentic 
data, and in order to avoid the inclusión in  the table of indeterm inate 
figures, perhaps too high, we decided to omit them  altogether.

2. N otw ithstanding the effort of all the delegates, there m ay well be 
some heterogeneous features in the table.

It seems necessary to recommend that the countries represented should 
continué to apply in  the future the standards which have been adopted in 
this Conference, which are of an economic as well as a technical nature. Such 
standardization would facilitate all future exchanges of inform ation concern- 
ing ore reserves.

R E S O U R C E S  

División of categories

A) “ R e s e r v e s ” . Included in this category are m inerals from which 
uranium  can be extracted and concentrated at a price not exceeding 
U$S 8 to 10 per pound of UsOs-

This price includes m ine operating costs, transport and treatrnent 
costs, as well as amortization of equipment, m achinery. etc.

The tonnage and grades m ust conform to ihe classes of reserves 
defined in  the classification adopted.

B) “ P o t e n t ia l ” . In  this category, there are two sub-divisions:

1) M aterial considered to contain uran ium  that could be extracted 
and concentrated for an inclusive price not exceeding U$S 8 
to 10 per pound of U :iO,s.

1) T hat for which the total cost would exceed U$S 10 per pound 
of U 3Os.

The quantities included in the “ P o t e n t ia l ” category should be added 
to “ R e s e r v e s” .
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REPORT OF SUB-COMMITTEE II

D e m a n d  a n d  A v a il a b il it y

The points stated on the agenda of Sub-Committee II apply generally 
to the period 1960-1975. In  the course of this work, the Sub-Committee agreed 
unanim ously tha t a comparison between demand and availability could not 
be made for such a long period ahead.

I t is the Sub-Committee’s considered opinion that the various points of 
the agenda can be projected usefully only for the period 1960-1966, as the 
further evolution of the m arket and the importance of nuclear energy develop- 
ments is largely depending on technical improvements, industrial and financial 
possibilities, and on cost compared w ith energy by conventional production 
methods.

The comparison of availability and dem and in accordance w ith points A, 
B, and C is shown on Tables II  and III.

P r e s e n t  P r ic e s

T he recent trend tends towards a price of about U$S 8 a pound of UsOs. 
Several other prices were mentioned up to U$S 10 and more, and also m uch 
iower prices on small sales have been reported, going down to about U$S 5 
a pound.

The general feeling is tha t a price of about U$S 8 and an  assured 
m arket would be required to justify opening new mines of the type generally 
being worked today.

A fter the fulfilm ent of current cont.racts the Sub-Committee agrees that 
suppty will exceed demand until about 1970 or possibty as late as 1975, at 
which time it is expected tha t the demand for nuclear power developments 
will be appreciable. U ntil then some producers m ay be forced to suspend 
operations and in this period excessive competition will forcé prive below 
the level at which m any present producers can economically operate. These 
mines would probably not be reopened until prices advance to about U$S 8 
per pound of U 30 8.

It is the general feeling that, as prospecting has only brought few m ajor 
new discoveries in the last few years, the cost of exploration in the fu ture is 
likely  to be higher,

STATE AND PRIVA TE POLICIES IN  T H E  PRODUCTION 

OF NUCLEAR ORE

In reference to this subject, the practices vary  from one country to 
another according to the particular situation, but it seems that a general 
trend exists to perm it prívate industry  to participate to a growing extent in 
the various Governm ent programs.
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T A B L E  II
ESTIM ATED U 30 s PRODUCTION 

in the period 1960-1966

C o u n t r y Year
Production

U 3Os
(short tons)

Capacity 
(yearly) 

(short tons)
O b s e r v a t i o n s

Argentina

1960
1961
1962
1963
1964
1965
1966

10
5

15
50 (i) 
50 
50 
50

(!) P ro d u c tio n  related to the 
operation of the new M alar- 
güe Mili.

Australia

1960
1961
1962
1963
1964
1965
1966

O2)
1,000
1,000

800
600
600
500
500

(2) These figures are based on 
firm  contracts, some of which 
expire during the period un- 
der review. Production may 
be greater, depending upon 
new contracts or sales, up to 
a total capacity of 1,000 s.t. 
per anum.

Cañada
1960
1962
1964
1966

(3)
12,000

8,370
3,500
1,100

(contracts)
16,000

(3) The f ig u re s  given indicate 
the production necessary to 
satisfy existing commitments 
and do not include any other 
sales which m ay be made.

Israel Small (4) (4) As subproduct, fro m  phos- 
phates.

Japan None

OECE
(W estern
Europa)

1960
to

1966

17,000 (5) 
(total)

France: 2,300 
Others: 250/300

(6) France: 14,500 s.t. 
Others: 2,500 s.t.

Portugal
1960
1961
1962

(")
120
120

60

(6) Contracts.

South Africa

1960
1961
1962
1963
1964
1965
1966

(7)
6,200 
6,200 
6,200 
6,200 

about 5,000 
about 4,000 
about 3,000

7,200

6,000/7,000

(7) The f ig u re s  given indicate 
the production necessary to 
satisfy existing commitments 
and do not include any other 
sales which m ay be made.

Spain

1960
1961
1962
1963
1964
1965
1966

(8)
66
72
72
72
72
72
72

(8) Production related to the ex- 
pected operation of Andujar 
M ili for the period 1960-1966.

USA
(n) 17,000 (9) 22,000 (®) Average a n n u a l  production 

in  the period 1960-1966.
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T A B L E  III 
ESTIM ATED U30 8 CONSUMPTION 

in the period 1960-1965

C o u n t r y Year
Consumption 
(short tons) O b s e r v a t i o n s

Argentina
1960
1963 10

1960 100
Cañada 1965

1970
200 

max. 500

1960
Japan to

1975
total 1,000

í 1960 total 23,000 (l) C1) Of which, 3,000 s.t. as e n ric h e d
OECE |  1966 form.

1967/68 yearly 5,000 (2) (■2) Probable.

South Africa
After

1964/65 10-50

1960 11.0 (3) (8) There is a firm  plan for the instal-
1961 5.5 lation of a semi-industrial reactor
1962 2.2 before 1966 but no consumption fi­

Spain 1963 13.2 gures are given because, as yet, the
1964 4.4 type of the reactor to be installed
1965 4.4 has not been decided upon.
1966 4.4

USA 1960 34,000 (4) (4) Purchased 1960.
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C l o s i n g  S p e e c h
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M r. Jesse Jo h n so n  
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The Conference report deais only w ith near-term  uranium  production 
and m arket potentialities. For this period, from now to the end of 1966, we 
have reasonably firm  data. Beyond that we enter the realm  of forecasts. 
These are so m uch a m atter of individual opinion that it would be difficult 
for this Conference, in  the brief time available, to arrive at forecasts which 
would represent the view of all the Delegates.

However, all the Delegates are looking beyond this present period in 
which atomic power is in  the developmental stage. Therefore, I should like 
to address m y closing rem arks more to the fu ture than  to the present. recogniz- 
ing fully the danger in  m aking predictions.

The problem facing uranium  producers is the uncertain ty  as to when 
there will be an  atomic power m arket commensurate w ith present uranium  
production capabilities. The m ilitary  dem and has leveled off, and the anti- 
cipated requirem ent for atomic power will not m aterialize as soon as was 
expected. The two present principal buyers of uranium , the Unites States 
and the U nited Kingdom, have been endeavoring to reduce near-term  deliveries 
under existing contracts through stretch-out arrangements. Although u ra ­
nium  producers have received a num ber of inquiries from other countries, 
so far no im portant orders have been placed.

As a result of these stretch-out arrangem ents, and the expiration of 
certain contracts, u ran ium  production of the non-Communist countries has 
started to decline. In  1959 and 1960 production reached a high of approxi- 
m ately 41,000 tons of U 30 8 annually. By 1964 production probably will 
have declined to less than  30,000 tons. A  num ber of u ran ium  milis have 
already closed, others will cióse, and m any of the rem aining milis will 
produce at less than  capacity.

For the next five years, and probably for the next ten years, there will 
be keen competition for the gradually developing commercial business. Mills 
operating at less than  capacity under existing long-term  contracts — some 
of which extend to the end of 1966—  can be expected to cut prices in order 
to utilize excess capacity. This additional uran ium  need carry  no charge 
for amortization of capital or for overhead, and should involve a relatively 
small increase in operating costs. Such increm ental u ran ium  production 
m ight be available a t prices as low as U$S 5 a pound of U 3Os. No new 
commercial m ining and m illing operation w ith the grade of ore now mined 
would be profitable on a U$S 5 market.

As pointed out in the report of the Sub-Committee II, it would be a 
mistake to estím ate nuclear fuel costs on the basis of prices for w hich small 
quantities of uranium  m ay be sold during the next five years. A  price of 
U$S 8 a pound of U<¡08 appears to be about the m ín im um  needed to support 
a uranium  industry exploring for and developing new  ore reserves, opening 
new  mines and building new milis. This is the kind of a u ran ium  which 
will be required if atomic power is to play a m ajor role in  m eeting the 
growing energy requirem ents of the world’s expanding population.

Let us look at the present and prospective energy requirem ents of the 
world, and make some assumptions as to w hat portion m ight be supplied 
by nuclear energy. W e then can calcúlate roughly the uran ium  m arket on 
the basis of these assumptions.

Based upon present reactor technology and an 80 % load factor, each 
m egaw att of installed capacity will require the equivalent of about one ton 
of UaOg for inventory and 0.16 ton for annual replacem ent, or burn-up. 
Fuel requirem ents vary w ith different types of reactors bu t these figures 
are considered to be typical. Eventually breeder reactors m ay be developed 
for more efficient use of nuclear fuel. Thorium  then m ay also be used as 
a nuclear fuel and, to the extent used, would share the m arket w ith uranium .
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In  1959 the total electrical energy output of the non-Communist world 
was approxim ately 1,700 billion kilowatt hours. For the past th irty  years 
electrical energy has been doubling about every ten years. This rate of 
growth is expected to continué. In  that case, the electrical energy output 
of the non-Communist countries should be about 3,500 billion kilowatt hours 
in 1970 and by  1980 will have increased to 7,000 billion.

Based upon such a growth of power consumption and assuming, for 
purposes of illustration, tha t 10 % of the 1960-1970 growth, and 25 % of 
the 1970-1980 growth, will be supplied by atomic power, there would be 
nuclear generating capacity of about 25,000 m egawatts by 1970 and 150,000 
by 1980. Approxim ately 50,000 tons of U 3Os would be required during the 
first decade and 300,000 tons for the 20-year period. The annual burn-up 
for 150,000 m egawatts is equivalent to about 24,000 tons of U.jOg. Including 
inventory for new power stations, total 1980 uran ium  requirem ents for power 
alone would then be approxim ately 40,000 tons of U.iOs comparable to 1960 
production of non-Communist countries.

These figures should not be construed as predictions. The}' are given 
to indícate the growth of atomic power needed to provide a m arket by 1980 
equivalent to the present level of production. Such a m arket by 1980 is 
considered by some to be a possibility and by others to be too optimistic. 
In  any event, only the tim ing is considered uncertain.

M any experts look for atomic power eventually to supply about 50 % 
of the w orld’s new generating capacity.

The picture of the next few years, however, is reasonably clear. N early 
all atomic power plants which will come into operation by  the end of 1965 
already have been announced. This is because, after the decisión has been 
made, a m inim um  of from four to five years is required for engineering and 
construction.

The num ber of new power stations which will come into operation 
during the 1965-1970 period will depend upon decisions made between now 
and 1965 or 1966. A ny m ajor expansión will depend upon achieving power 
costs which will be competitive in  reasonably large power consuming areas. 
It is unlikely tha t sufficient operating data and experience will be available 
to cause a rapid expansión in atomic power capacity before 1970 even though 
the 1960-1965 reactors are highly successful.

Thus the period between now and 1970 is essentially a developmental 
period. D uring this period a relatively large num ber of experimental, proto- 
type and commercial power reactors will be constructed and operated, based 
on a variety  of reactor concepts. The inform ation gained from these reactors, 
particularly  cost data, will largely determine the num ber of commercial 
power reactors which will be constructed in  the 1970-1980 decade.

Power costing between seven and eight milis per kilowatt hour would 
be competitive in relatively high-cost power areas; power costing between 
six and seven milis would be competitive in  m any large industrial countries; 
power costing six milis or less should assure rapid expansión in  the use of 
atomic power. These statements assume no change in the present cost of 
producing electricity from fossil fuels.

No reactor has yet produced electricity for less than  ten milis per 
kilowatt hour. E ight m ili power m ay be produced from reactors now being 
constructed, some of which will soon be in  operation. Several responsible 
organizations are estimating seven m ili power and less, on the basis of 
present technology. For example, Cañada expects its 200-megawatt natural 
uranium , heavy w ater reactor to produce power for 6 to 7 milis. This reactor 
is scheduled to come into operation in  1964. If the capacity of this reactor 
is doubled, a power cost of 5 to 6 milis is considered possible.
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It should be emphasized that atomic power is new and rapid advances 
can be expected from the huge research and developmental programs now 
underw ay and planned for the next ten years. The problem of making 
nuclear energy competitive for a large share of the w orld’s power m arket 
is being attacked on a broad front, w ith probably the greatest concentration 
of effort ever brought to bear upon a single technological field.

Let me give you a few figures of the proposed expenditures. These also 
indícate in a broad w ay the tremendous am ount of scientific talent being 
directed toward accomplishing the task. Present forecasts indícate that non- 
Communist countries will spend between U$S 8 and U$S 11 billion on 
atomic power development during the next ten years. N early  half of this 
am ount will be spent for research and development and prototype plants. 
The rem ainder will be spent for construction of large power stations, m any 
of which m ay not be competitive in the areas they will serve, at least during 
the initial period of operation.

The United States — government and industry—  has embarked upon 
a ten-year program  for research and development and commercial power 
plant construction which m ay well cost between 2 and 3 billion dollars.

The British program, even though revised downward. still calis for 
construction of commercial power stations involving an expenditure of nearly  
3 billion dollars during the same period. In  support of this construction 
effort, the British are expected to spend about one billion dollars on the 
nuclear power research and development program  during those years.

Other European countries, including m ember states of Euratom , accord- 
ing to current estimates, should spend from 2 to 3 billions for research and 
development and commercial plant construction by 1970. The atomic power 
projects of Cañada, Brazil, India and Japan, together w ith the research and 
development programs of these and the m any other countries working on 
atomic power, should add another 1 to 2 billion dollars to the expenditures 
during that period.

This tremendous expenditure of m oney and effort is based upon con- 
ñdence in  the ability to produce electricity at competitive costs. Also, there 
is confidence in adequate supplies of nuclear fuel, or there would be no 
justification for proceeding w ith this gigantic power development.

For those concerned with uranium  programs, the im portant point is 
that the longer range outlook is for expanding uran ium  requirem ents. The 
1970-1980 decade holds promise for a m ajor expansión in the use of nuclear 
energy. By the end of that decade, possibly before, the uran ium  industry 
m ay be called upon to in crease production to new high levels.

In order to prepare for this increased demand, we must know more 
about the world’s uran ium  resources, where they are, and the cost of pro­
duction. It w ill be sound policy for nations to undertake during the present 
period of oversupply a systematic appraisal of their uranium  resources and 
potentialities. Also, some countries m ay wish to undertake or m aintain u ra ­
nium  operations to supply their current requirem ents or to provide insurance 
against fu ture requirem ents. Crash programs to meet requirem ents after they  
develop can be costly and uuasteful.

In  closing, I should like to thank the N ational Atomic Energy Commis­
sion for holding this Conference on “U ranium  Resources and Possibilities” . 
This m eeting of the Delegates from m any parts of the world, who are 
concerned w ith nuclear raw  materials, has provided a welcome and useful 
opportunity for review, discussion, and consideration of our common problems 
and fu ture programs. There should be more such international meetings on 
the subject of nuclear fuels.
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