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ROLE OF AEC LABORATORIES 

1. AEC bas ic  object ives* 

b. Pres:Ldential Assignments : 
7 

The ]Division of Biology and Medicine i d e n t i f i e s  the 
following P res iden t i a l  %irective" type of assignments: 

(1) Establishment of long-range study of the e f f e c t  of 
the atomic bomb on man through NAS-NRC. 
November 18, 1948, attached. 

Copy of Document, dated 

(2) Pres iden t i a l  approval f o r  the construct ion and con- 
t r a c t  operation of the  Argonne Cancer Research Hospital. 
of document, dated December 9, 1948, at tached.  

Copy 

( 3 )  Annual National Secur i ty  Council Report. Uqdpr 
conditions s e t  f o r t h  i n  this c l a s s i f i e d  memorandum, an annual 
repor t  i s  required on the  s t a t u s  of c e r t a i n  programs f o r  the 
information of the President  and the  National Secur i ty  Council. 
The memorandum ind ica t e s  tha t  "the President  has directed" that 
such repor t s  be prepared. The Division of Biology and Medicine 
furnishes  information on biomedical research, c i v i l  defense 
a c t i v i t i e s ,  and manpower for the  consolidated r epor t .  

* This information i s  supplementary t o  data t o  be provided 
elsewhere. 



DEPAR!IMEXJ! OF TAE NAVY 
OFFICE OF THE SECRETARY 

WASHINGTON 

18 NOV 1948 

s 

The President  
The WhTte House 

Dear M r .  President:  

A t  the  e a r l i e s t  p rac t icable  date  following the  capi tu la t ion  
of Japan, s c i e n t i f i c  groups e f f ec t ed  a survey of damage produced by 
the  atomic. bombs on Hiroshima and Nagasaki. 
s tud ied  the e f f e c t  on personnel. These observations were conducted 
under the  auspices 
Manhattan D i s t r i c t  and the  Naval Technical Wssfon  i n  Japan. 

hkdical  s c i e n t i s t s  

of the  Army and N a v y  through the  agencies of the  

Preliminary surveys involve about 14,000 Japanese who were 
exposed t o  the  r ad ia t ion  of atomic f i s s i o n .  
the  group and o thers  ye t  t o  be i d e n t i f i e d  o f f e r  a unique opportunity 
f o r  the  study of' the  medical and b io log ica l  e f f e c t s  of r ad ia t ion  
which i s  of u t m c s t  importance t o  the United S ta tes .  
should continue f o r  a span of time as ye t  undeterminable. However, 
the  study i s  beyond the  scope of m i l i t a r y  and naval affairs, in-  
volving as it does humanity i n  general, not only i n  w a r  but  i n  anti- 
c ipated problems of peaceful indus t ry  and ag r i cu l tu re .  In  addition, 
demobilization rind consequent loss of m i l i t a r y  s c i e n t i f i c  personnel 
engaged i n  this  study prevent i t s  continuation. 

It is considered t h a t  

Such a study 

I n  order that the s tud ie s  might be followed t o  t h e i r  l o g i c a l  
conclusion, a conference group of the Division of Medical Sciences, 
National Research Council, convened t o  discuss  the  problem. The 
group recommended t h a t  appropriate ac t ion  be taken toward the  evolu- 
t i o n  of a Presiltiential Directive t o  e f f e c t  the  study. 
a t i o n  with whic'h the  Surgeon General of the  Navy,  the  Vice Chief of 
Naval Operations, and the  Chief .of Naval Research concur i s  as follows: 

The recommend- 

"That the P res iden t i a l  Direct ive i n s t r u c t  the National 
Academy of Sciences - National Research Council - t o  
undertake a long range, continuing study of the bio- 
l o g i c a l  and medical e f f e c t s  of t he  atomic bomb on m a n .  
That i n  t h i s  d i r ec t ive  the  council  be authorized t o  
enlist the  a i d  of governmental agencies and personnel, 
and such c i v i l i a n  agencies and personnel as may be 
needkd. Further, t h a t  those governmental agencies 
whose a i d  i s  requested by the  Council be authorized 
and requested t o  provide t h e  needed cooperation. " 
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In  vlew of the above, it i s  r e s p e c t f u l l y  recommended t h a t  
t he  National Academy of Sciences - National Research Council - be so  
d i rec ted .  

S incere ly  yours, 

/S/ James F o r r e s t a l  

Approved 

/S/ H a r r y  S .  Truman 

November 26, 1946 



EXECUTIVE OFFICE OF TBE PRESIDENT 
BURENJ OF THE BUDGET 
WASHINGTON 25, D. C. 

MRMORANDUM FOR THE P[RESIDENT December 9, 1948 

Subject:  Proposed Construction of a Cancer Research Hospi ta l  at the  
University of Chicago by the  Atomic Energy Commission 

The Atomic Energy Commission has requested au thor iza t ion  t o  construct  a 
bu i ld ing  at  t h e  Universi ty  of Chicago, i n  Chicago, I l l i n o i s ,  t o  be known as 
the  Argonne Cancer Research Hospital. Althougb t echn ica l ly  a h o s p i t a l  with 
a capaci ty  of 4.0 bedls for  se lec ted  c l i n i c a l  cases, t h i s  w i l l  a c t u a l l y  be a 
cancer research labora tory  where a spec ia l  program will be conducted using 
rad ioac t ive  materials. 
Atomic Energy C o d s s i o n  at  a nominal r e n t a l  f o r  99 years from t h e  University 
of Chicago. It w i l l . .  therefore  remain the  property of t h e  Federal  Government 
although it will be connected t o  and c lose ly  in t eg ra t ed  with the  h o s p i t a l  of 
the Universi ty  of Chicago and the  Nathan Goldblatt  Memorial Hospi ta l  and w i l l  
form a p a r t  of a cancer research center .  The Commission does not propose t o  
operate the  h o s p i t a l  and r e l a t e d  researrch a c t i v i t i e s  but  w i l l  contract  with 
the Universi ty  of Chicago f o r  such operation. 

The bui ld ing  i s  t? be erec ted  on land leased  by the  

I n  i t s  b a s i c  l eg i s l a t ion ,  the  Atomic Energy Commission i s  authorized t o  

"he Congress has made it c l e a r  t h a t  
engage i n  medical, b io log ica l  and hea l th  research involving the  u t i l i z a t i o n  
of f i s s ionab le  and rad ioac t ive  material. 
it wishes the  Commission t o  engage i n  cancer research as evidenced by spec i f i c  
language i n  t h e  appropriat ion a c t  f o r  f i s c a l  year 1948, making ava i lab le  
$5,000,000 f a r  t h a t  purpose. 
the  Atomic Energy Commission t h a t  t he  construct ion of the  Argonne Cancer 
Research Hospital  irs a proper p a r t  of such a program. 
the  Public Health Service has s tudied the  p ro jec t  and r epor t s  t h a t  he and 
members of t h e  staf:f of the National Cancer I n s t i t u t e  consider it j u s t i f i e d .  

It i s  the opinion of the  medical consul tants  of 

The Surgeon General of 

The cos t  of the  Argonne Hospital  i s  estimated at  not more than $3,500,000 
of which $1,750,000 i s  ava i lab le  from funds appropriated f o r  f i s c a l  year 1948 
while t he  remainder w i l l  be included i n  appropriat ion es t imates  of t he  Atomic 
Energy Commission flor f i s c a l  year 1950. 

It i s  recommen'aed t h a t  the  Atomic Energy Commission be authorized t o  con- 
s t r u c t  a permanent 40-bed research h o s p i t a l  and r e l a t e d  labora tory  f a c i l i t i e s  
t o  be known as the  Argonne Cancer Research Hospital, a t  t h e  University of 
Chicago, Chicago, I l l i n o i s  a t  a cost  not t o  exceed $3,500,000. 

/S/ James E. Webb 

Director  
A P P R 0 V E D: 

/S/ Harry S. Trurnran 
The President  of t he  United S ta t e s  

December 9, 1948 
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ROLE - OF ATOMIC ENERGY COMMISSION LABORATORIES 

2, 
t i o n s ,  and I 
sh ip  of  indus t ry  

Respective Roles of AJ3C Laboratories,  Industry,  Research Founda- 2, Respective Roles of AJ3C Laboratories,  Industry,  Research Founda- 
t i o n s ,  and Universities. For the biomedical research program the re l a t ion -  
sh ip  of  indus t ry  and research foundations i s  not  complex and can be readi ly  
t r ea t ed  as follows: 

Indus t ry  
Biology and Medic 
ment program, t o  

-- It has always been the policy of the Division of 
. ine,  as exemplified i n  the Radiation Instruments develop- 
s top  shor t  of ge t t i ng  i n t o  production i n  the development 

ac t iv i t ies  w i t h  respec t  t o  spec i f i c  components. 
have used i n d u s t r i a l  l abora tor ies  as a very important p a r t  of t h i s  
program. 
i n d u s t r i a l  laborintories a t  present i s  a reasonable one i n  view of the 
g r e a t  re luctance on the p a r t  of industry t o  inves t  t h e i r  own money i n t o  
improved components and i n t o  new instruments which do not  have an immediate 
market i n  the tens ,  hundreds of thousands, and mil l ions.  
should be sc ru t in i zed  ca re fu l ly  from t i m e  t o  t i m e .  

On the o ther  hand, we  

The balance of what should be done i n  AEC labora tor ies  and 

The balance here 

Industry represents  a very small but important f r a c t i o n  of the 
t o t a l  research support ,  and i s  u t i l i z e d  so le ly  fo r  appl ied e s s e n t i a l  
a c t i v i t i e s  t h a t  can be performed bes t  o r  only by industry.  Examples are: 

(1) Development of special ized r ad ia t ion  de tec t ion  i n s  trumenta- 
t i o n  or  componen.ts (e.g., photomultiplier tubes);  o r  

(2) Mass quan t i t i e s  of spec ia l ized  materials and s tud ie s ,  such 
as can be provided bes t  by pharmaceutical companies. 

There i s  no reasonable bas i s  for  t r ans fe r r ing  the r e spons ib i l i t y  
fo r  r ad ia t ion  biology, rad ia t ion  protect ion programs o r  the  treatment of 
r ad ia t ion  in ju ry  and the l i k e  to  industry a t  any foreseeable  t i m e .  

Research Foundations -- Research foundations seldom of f e r  a 
s c i e n t i f i c  competency comparable to  and not  otherwise ava i l ab le  i n  either 
the  AEC-supported labora tor ies  or  t o  the un ive r s i t i e s ,  
p ro jec ts  i s  minimal and l imited t o  research pro jec ts  of a spec ia l ized  nature .  

Extent of support of 

Univers i t ies  -- S t r i c t l y  speaking, un ive r s i t i e s  have no b u i l t -  
i n  mission requi r ing  them t o  provide inves t iga tors ,  equipment, or  bra ins  
f o r  any group, na t iona l  or otherwise. Their c l a s s i c a l  purpose i s  t o  pro- 
vide an atmosphere where our young people can, i n  a comparatively sho r t  
period, acquire a grasp of the accumulated wisdom of our race. Car ly l e ' s  
reference t o  a co l l ec t ion  of books being the t rue  univers i ty  would stand 
i f  a man stayed young long enough t o  c o l l a t e  and understand what the words 
meant. Al te rna t ive ly ,  we  have c e r t a i n  men t o  s e l e c t  ou t  the m e a t  of the  
bar ious branches of knowledge, organize i t  and present i t  t o  our young i n  
such a way tha t  i t  can be assimilated quickly fo r  subsequent productive use. 

DOE ARCHIVES 
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It i s  granted t h a t  research  i s  an i n t r i n s i c  p a r t  of a un ive r s i ty ' s  
ex is tence ,  one then may ask whether research i s  a l l  of one co lo r ,  o r  i s  
there  a spectrum of research  activities. The answer seems t o  be t h a t  
t he re  i s  not  one, bu t  s eve ra l  spec t r a ,  the number being r e l a t e d  t o  the  
f i e l d  of study. 
have t h e o r e t i c a l  dhathemeticians as w e l l  as s t a t i s t i c i a n s  capable of deal- 
i ng  with actuarial1 problems on the  latest IBM; s imi l a r ly ,  i n  the  depart-  
ment of mechanical1 engineering there  may be a man working on a theory of 
modular stress ana lys i s  s i d e  by s i d e  with a man t e s t i n g  the  B r i n e l l  
hardness of a l loys .  It su re ly  cannot be claimed t h a t  the department of 
mathematics carries on research  and t h a t  engineering does not;  nor t h a t  
the man considering theo r i e s  i n  a l i b r a r y  i s  a researcher while the  man 
using equipment l a rge r  than paper and penci l  does not ,  

To take an example, a good mathematics department w i l l  

Thus, one i s  forced t o  a more inc lus ive  de f in i t i on :  research i s  an 
a c t i v i t y  which adds t o  man's s t o r e  of knowledge, and one would say t h a t  
t he  man t e s t i n g  a l l o y s  i s  no less a researcher than the man who knows 
the i n t r i c a c i e s  of an IBM. But the re  s t i l l  remains the  question: 
when and where does research  become something else? The answer seems t o  
be purely an expression of opinion among individuals and a matter of 
expediency and/or theory of education among u n i v e r s i t i e s  as i n s t i t u t i o n s .  

One can imagine a un ive r s i ty  i n  which i t  i s  held t h a t  teaching i s  
the  important business of the school, but a d e f i n i t e  t i m e  w i l l  be set  
a s ide  f o r  personal research  which may o r  may not have t o  have outs ide  
f i n a n c i a l  a s s i s t ance ;  every man w i l l  c a r ry  h i s  share of the teaching 
load,and the laboratory space and graduate students w i l l  be divided up 
as evenly a s  possible.  I n  another un ivers i ty  the d e l i b e r a t e  policy i s  
t o  grow as la rge  4as poss ib le  with funds from any source, h i r e  as many 
people as needed ,and p r i n t  t h e i r  names on the f acu l ty  l i s t s ,  organize 
the  un ive r s i ty  as a profit-making business organization and dominate. 
In  t h i s  type of un ive r s i ty  the  student and the f acu l ty  member becomes 
an unimportant, even expendable, cog i n  the machine, and o f t en  the 
f acu l ty  member respons ib le  fo r  a t t r a c t i n g  the funds f inds  he i s  unable 
t o  cope with an adminis t ra t ion  which o r b i t s  around the un ive r s i ty  
business o f f i c e .  

I n  the former case, one would say, i n  general ,  t h a t  the inves t iga to r  
i s  doing research fo r  the  purpose of enlarging knowledge - i f  i t  w i l l  be 
agreed t h a t  t h i s  "for the purpose of" i s  admissible. I n  the  la t ter  case, 
the  inves t iga to r  i s  a l s o  doing research  for  the  purpose of enlarging 
knowledge, but he is  c o l l e c t i n g  da ta  for  someone else, da ta  which he i s  
no t  i n t r i n s i c a l l y  i n t e r e s t e d  i n .  To put i t  another way, the inves t iga to r  
i n  the latter case has become a h i r ed  bra in  motivated la rge ly  by a sense 
of professional performance. 

AEC 
T h e h a t i o n a l  l abora to r i e s  are espec ia l ly  important with respec t  t o  

post-doctoral t r a i n i n g  s ince  present-day research is  so sophis t ica ted  
t h a t  few u n i v e r s i t i e s  can r e a l l y  t r a i n  a graduate student i n  a l l  of the  
d i sc ip l ines  required f o r  him t o  immediately become a productive 
researcher,  Post-doctoral  t r a i n i n g  becomes increas ingly  important as 
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research complexity increases ,  and only those un ive r s i t i e s  i n  which the 
f ede ra l  government i s ,  i n  essence,  supporting a national-laboratory-type 
i n s t a l l a t i o n  ( for  example, Berkeley) can adequately supply t h i s  post- 
doc tora l  t r a in ing .  
i n s t a l l a t i o n s  a t  spec i f i c  u n i v e r s i t i e s  renders them r e l a t i v e l y  inaccessible  
t o  the univers i ty  community-at-large, whereas t h e  e x i s t i n g  na t iona l  
labora tor ies  which are located i n  d i f f e r e n t  regions of the country are 
ava i lab le  t o  a l l  un ive r s i t i e s .  
use of the na t iona l  laboratory f a c i l i f i e s  t o  augment t h e i r  graduate t r a iq -  
i ng  programs i n  t lhe  fu ture .  

The loca t ion  of such large federally-supported 

Undoubtedly more un ive r s i t i e s  w i l l  make 

The Commission's programs i n  Biology and Medicine complement most 
univers i ty  research a c t i v i t y  as they do the a c t i v i t y  of other  federa l  
agencies. Consequently, the t r ans fe r  of any portion or  port ions of t h i s  
program t o  u n i v e r s i t i e s  could no t  e f f ec t ive ly  be accomplished without 
providing the r ec ip i en t  i n s t i t u t i o n s  with the necessary physical p lan t  
and equipment t o  ca r ry  out  the  work, 
a l s o  cause a d i s s ipa t ion  of guidance of research a c t i v i t y  per t inent  t o  
the Commission's opera t iona l  problems. 

Fract ionat ion of the program would 

It should be fu r the r  understood t h a t ,  with few exceptions,  the 
AEC labora tor ies  were conceived by and continue t o  be an i n t e g r a l  p a r t  of 
many of the btation's major educat ional  i n s t i t u t i o n s .  They have become 
physically separated from the  main body of the parent i n s t i t u t i o n s  i n  order 
t o  f a c i l i t a t e  and concentrate  the  research and development a c t i v i t i e s  
required by the Commission. They have not ,  however, become academically 
or  i n t e l l e c t u a l l y  i so l a t ed  but  continue t o  enjoy c lose  l ia i son .  This 
i n t e r r e l a t ionsh ip  would su f fe r  by any subdivision of the program t h a t  
would lend t o  the c rea t ion  of a r t i f i c i a l  b a r r i e r s  between AEC and 
univers i ty  1abora.tories. 

The o r i g i n a l  concept of the  na t iona l  laboratory had a t  i t s  very 
fouzdat im the s t imulat ion of more sophis t ica ted  research i n  a l l  f i e l d s ,  
b io logica l  as wel.1 as physical ,  i n  the un ive r s i t i e s .  This mission has 
been most successfu l ly  pursued by the Oak Ridge National Laboratory where 
a very vigorous program has been c a r r i e d  out  and where the somewhat lower 
l eve l  of s c i e n t i f i c  soph i s t i ca t ion  i n  the regional  un ive r s i t i e s  made the 
s i t u a t i o n  pa r t i cu la r ly  s u i t a b l e  f o r  such s t imulat ion.  As i s  w e l l  known, 
t h i s  i s  a many-faceted program which has done a grea t  deal  t o  strengthen 
the research a c t n v i t i e s  of the southern un ive r s i t i e s .  However, even 
though eminently successful ,  t he re  are almost no un ive r s i t i e s  i n  t h a t  
pa r t i cu la r  a rea  of the United S t a t e s  which could successful ly  take over 
large so-called "basic" research programs of the Oak Ridge National 
Laboratory., This i s  e s s e n t i a l l y  t r u e  for  a l l  sect ions of the United S t a t e s ,  
the only exception being those few un ive r s i t i e s  where f ede ra l  agencies 
have, i n  essence,  a l ready e s t ab l i shed  "national-type" labora tor ies  on the 
campus. To emasculate the na t iona l  laborator ies  of t h e i r  competent s t a f f s  
which would be t l n e  i nev i t ab le  r e s u l t  of too s t r i c t  a policy of program- 
matic applied research fo r  the labora tor ies  would make them t o t a l l y  
unable t o  m e e t  t l h e i r  r e s p o n s i b i l i t y  of s t imulat ing and encouraging the 
research development of the  u n i v e r s i t i e s .  Furthermore, t o  burden the 
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un ive r s i t i e s  by the t r ans fe r  of such la rge  research programs would mea? 
t h a t  e i t h e r  the research programs w e r e  less e f f i c i e n t l y  pursued o r  else 
the  t r ad ia t iona l  concept of the un ive r s i ty  as a co l l ec t ion  of independent 
professors  working on individual  programs would have to  be ser ious ly  
modified. Already there  i s  evidence i n  the opinion of some t h a t  the 
emphasis upon research and the acceptance of large pro jec ts  by univers i -  
t ies  has r e su l t ed  i n  a de t e r io ra t ion  of t h e i r  primary function of good 
teaching a t  the undergraduate level. 

The respect ive roles of AEC labora tor ies  and un ive r s i t i e s  i s  
complex and, of necessi ty ,  an understanding of  the problem involves the 
acceptance of c e r t a i n  bas ic  premises, some of which are: 

(1) That the Commission has a r e spons ib i l i t y  t o  conduct i t s  
operations i n  a manner which w i l l  safeguard and pro tec t  the hea l th  and 
s a f e t y  of i t s  employees and the  publ ic .  

(2) That the fu l f i l lmen t  of t h i s  r e spons ib i l i t y  requi res ,  
' among other  things,  the conduct of biomedical research and development 

a c t i v i t i e s  for  "the protect ion of hea l th  and the promotion of s a fe ty  
during research and production ac t iv i t ies . "  (AEC Act, Sec. 31 5 (5)) 

(3) Thalt there  i s  a continuing r e spons ib i l i t y  t o  ltassist i n  
the acquis i t ion  of an ever-expanding fund of t heo re t i ca l  and p rac t i ca l  
knowledge i n  such f i e l d s  . (AEC A c t ,  Sec . 31 - a) 

( 4 )  That the needs f o r  education and t r a in ing  i n  the nuclear 
energy f i e l d  continue unabated, 

On these bases there  have been es tab l i shed  wholly AEC-supported 
laborator ies  e i t h e r  physical ly  located within AEC s i tes ,  or  complete 
pro jec ts  on univers i ty  campuses, e 

An important, and expanding, adjunct  to  t h i s  method of opera- 
t i on  is  the "off-s i te"  un ive r s i ty  research cont rac t  program. This 
program cons is t s  of separate  con t r ac t s  fo r  support of research projects  
on an annually renewable bas i s .  It  enables the performance of research 
i n  a l l  f ace t s  of rad ia t ion  e f f e c t s  wi th in  a f a r  broader spectrum of 
s c i e n t i f i c  d i sc ip l ines  and competencies than are o rd ina r i ly  ava i lab le  t o  
the s ing le  organization, o r  to  few. This  program, for  example, includes 
more than 500 separate  research p ro jec t s  conducted i n  approximately 
150 d i f f e r e n t  i n s t i t u t i o n s .  
a compelling argument fo r  university-conducted research ( a l b e i t  AEC- 
supported) bu t  the f a c t  i s  t h a t  the two programs ( i . e . ,  AEC-supported 
laborator ies  and o f f - s i t e  research cont rac ts )  are not mutually 
exclusive.  Each f u l f i l l s  d e f i n i t e l y  prescribed r e spons ib i l i t i e s  and 
each has i t s  unique advantages. 

It might be concluded t h a t  t h i s  represents  

Further discussion of the l lo f f - s i te l l  program i s  thus indicated,  
bu t  the content of the present document w i l l  be confined t o  "AEC- 
supported laborator ies  . I 1  
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It i s  s i g n i f i c a n t  t o  note t h a t  through the  years s ince  the inception 
of the  Commission the  performance and progress of biomedical research i n  
t h e  AEC-supported. l abora tor ies  have neQer been s e r i o u s l y  l imited by lack 
of  funds. 
impressive, bu t  reasonable. There have been lean years bu t ,  i n  general, 
i t  can t r u t h f u l l y  be s t a t e d  that an abundance of  a d d i t i o n a l  funds would 
n o t  have r e su l t ed  i n  anything approaching a proportionate measure of 
increased s c i e n t i f i c  product iv i ty  or an equivalent acce lera t ion  i n  reach- 
i n g  the  reso lu t ion  of s c i e n t i f i c  problems. 
ab le  f a c t  t h a t  there  i s  a l imited number of  t ra ined  s c i e n t i s t s  0- g e n e t i c i s t s ,  
biochemists, eco log i s t s ,  medical doc tors ,  etc. -- and fewer s t i l l  of those 
who are i n t e r e s t e d  and engaged i n  the nuclear energy sciences. 
there  are d e f i n i t e  l imi t a t ions  as t o  t h e  amount of i n t e l l i gence  and 
brain-power avai Lable t o  s t a f f  the AGC-suppor ted  biomedical laboratories.  
I n  addi t ion ,  s ince  the  appl ica t ion  of science t o  the nuclear process i s  
a r e l a t i v e l y  new innovation, it has been necessary that the  reservoi r  
of  individuals c*apable, s c i e n t i f i c a l l y  t r a ined ,  and in t e re s t ed  i n  these 
f i e l d s  be expanded through the  educa t iona l  and research processes. 

The  growth of  s c i e n t i f i c  f a c i l i t i e s  and s t a f f s  has been 

This s t e m s  from the  unavoid- 

Thus 

Another recognized advantage and b e n e f i t  of the research, as 
supported i n  our AEC l abora to r i e s ,  i s  t h a t  of  t he  "team" approach, with 
p a r t i c u l a r  recognition of the value of  the "cross f e r t i l i z a t i o n "  process 
which makes ava i l ab le  t o  the l i k e  s c i e n t i s t  the  unique advantages of 
discussing h i s  problems with the chemists, phys i c i s t s ,  engineers, 
me ta l lu rg i s t s ,  e t c . ,  who a r e  a l s o  concerned with the problems of nuclear 

mind i s  t h a t  the research-team approach must not be, and i s  not ,  
ca r r i ed  out  t o  the exclusion of the  ind iv idua l  s c i e n t i s t s '  e f f o r t s .  
As has been true through the ages, many of our most remarkable 
s c i e n t i f i c  disccweries have stemmed from the  ideas  and productivity of 
an ind iv idua l ,  The operation of our AEC-supported labora tor ies  should 
be so es tab l i shed  t h a t  the  imaginative ind iv idua l  w i l l  not be s t i f l e d  
by h i s  surroundings, and indeed should b e n e f i t  by v i r t u e  of being a 
member of a laboratory,  the  very ex is tence  of which is  predicated on the 
need to  delve deeper i n t o  the unknowns of the atom. 

. -<< energy a t  the same i n s t a l l a t i o n .  But the  important thing t o  keep i n  
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a ,  Basic anid Applied Research i n  the Li fe  Sciences. 

I n  this context the t i t l e  appl ies  t o  biomedical research i n  the 
more fundamental radiobiological  processes (necessary to  the  b e t t e r  
understanding of e f f e c t s ) ,  cancer research which i s  both basic  and 
appl ied,  and other  research a c t i v i t i e s  r e l a t i n g  t o  bene f i c i a l  applica- 
t i o n s ,  such as a g r i c u l t u r a l  research p ro jec t s  on crop improvement, etc. 

The un ive r s i t i e s  can, and i n  f a c t  do, perform research i n  
these f i e l d s .  They should be encouraged t o  do more. However, there  
should be no diminution of these activit ies as supported i n  the AEC 
l abora tor ies .  This i s  because these labora tor ies  can provide the 
necessary research too ls  o rd ina r i ly  too expensive fo r  the average 
un ive r s i ty  ( reac tors ,  acce le ra tors ,  etc .) , have ava i l ab le  short- l ived 
radioisotopes,  arid more importantly, the s c i e n t i f i c  organization of the 
types required for  such e f f o r t .  These i n s t a l l a t i o n s  are i n  posi t ion t o  
perform p i l o t  s tud ies  and provide r ad ia t ion  f a c i l i t i e s  and radio- 
b io log ica l  back-up for  the col lege and un ive r s i ty  s c i e n t i s t s .  

An addi t iona l  in tangib le ,  bu t  most important consideration, 
is i n  the f a c t  t l h a t  the  AEC must not  permit i t s e l f  t o  be iden t i f i ed  
s o l e l y  with the production of the too l s  of des t ruc t ion ,  and one 
important contr ibut ion i s  through research d i r ec t ed  toward the 
bene f i c i a l  uses (of atomic energy for  the good of humanity. 

b. Health and Safety. 

For s impl ic i ty ,  a l l  biomedical research a c t i v i t i e s  having a 
d i r e c t  bearing on rad ia t ion  hea l th  protect ion matters and the develop- 
ment of standards are included herein.  These include i r r a d i a t i o n  
e f f e c t s  s tud ie s ,  genet ics ,  envir0nmenta.l research,  toxicological  
s tud ie s ,  dosimetry and instrumentation, as w e l l  as a c t i v i t i e s  r e l a t ed  
t o  c i v i l  e f f e c t s  and combating r ad ia t ion  detr imental  e f f e c t s .  

The research programs i n  t h f s  group cons t i t u t e  approximately 
80% of the t o t a l  annual operat ing budget fo r  biomedical a c t i v i t i e s ,  
and the need can be c l a s s i f i e d  la rge ly  a s  "programmatic" i n  fu l f i l lment  
of operating requirements and i n  discharge of r e s p o n s i b i l i t i e s  set 
f o r t h  i n  the Atolmic Energy Act. Much of the e f f o r t  i s  more e f f ec t ive ly  
and log ica l ly  pexformed i n  AEC-supported labora tor ies ,  and t h i s  
determination i s  made when one or  more of the  following c r i t e r i a  apply: 

(1) The operating problems of any AEC i n s t a l l a t i o n  require  
(Examples the exis tence of a biomedical research group a t  the s i te .  

are: Biology and Health Physics Divisions,  Argonne National Laboratory; 
Health Physics Division, Oak Ridge; Health and Safety Division, IDS 
Alamos ) 

(2)  The special ized nature  of the problems requi res  the 
establishment of i n s t a l l a t i o n s  s c i e n t i f i c a l l y  s t a f f e d  and or iented t o  
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treat  c e r t a i n  aspects  of the matter on a continuing basis .  
are: University of  Rochester - toxicological  problems, Health and 
Safety Laboratory, WOO - r ad ia t ion  monitoring and analyses.)  

(Examples 

(3) Ava i l ab i l i t y  of unique and cos t ly  research too ls  ( r eac to r s ,  
cyclotrons,  acce le ra to r s ,  etc.) a t  AEC i n s t a l l a t i o n s  may necess i t a t e  
the performance of the research a t  these sites to the  exclusion of a 
univers i ty  operat ion,  simply i n  the i n t e r e s t s  of economy. 

3 .  Review of  Each Program t o  Determine: 

F ie lds  i n  which AEC support can be reduced or terminated i n  a.  - 
next  ten  years  b:r: 

(1) Completion of  Work. 

It i s  unl ike ly  t h a t  i n  the l i t e ra l  sense of the word 
any major f i e l d  of research supported cur ren t ly  by the Division of Biology 
and Medicine wouId be completed i n  the  next ten years.  On the  other  hand, 
f o r  example, should a r e a l l y  e f f e c t i v e  treatment fo r  whole body in ju ry  be 
forthcoming one would c e r t a i n l y  c u r t a i l  the degree of e f f o r t  i n  t h i s  
d i r ec t ion  t o  e s s e n t i a l l y  one of developing refinements i n  therapy. 
respec t  t o  the long-term e f f e c t s  of t o t a l  body rad ia t ion  exposure and 
genetic e f f e c t s ,  it is  q u i t e  possible  t h a t  the current ly  underway and 
present ly  planned large-scale  animal researches when completed i n  the 
next 10-20 years w i l l  have served the purpose for  which they w e r e  intended 
and could be c u r t a i l e d  a f t e r  completion provided of course t h a t  the 
information develloped i n  these experiments (and t h i s  i s  not  a t  a l l  
unl ikely)  does not raise a hos t  of  new questions which must be answered 
e i t h e r  i n  new long-term experiments or  by the more fundamental approach 
i n  the study of mechanisms, 

With 

As t o  the peaceful uses of nuclear energy, it i s  tq be 
hopedthat the Commission w i l l  always have a sense of r e spons ib i l i t y  to  
spearhead the exp lo i t a t ion  of nuclear energy, i t s  too ls  and by-products 
i n  the furtherance of the b io logica l ,  medical and a g r i c u l t u r a l  sciences.  
The degree of e f f o r t  i n  any given decade would be d i f f i c u l t  t o  pred ic t  a t  
t h i s  point.  

A s  t o  the  biomedical problems proper, they w i l l  be with 
u s ,  I suspect ,  sc)  long as atomic energy i s  us 
problems w i l l  change, of course,  with t i m e . /  
of e f f o r t  needed i n  t h i s  general  area w i l l  decrease during the next 10 years 
On the other  hand, c e r t a i n  aspects  of f a l l o u t  from nuclear weapons tests 
cannot be pursued i n d e f i n i t e l y  i n  the absence of contaminating weapons 
tests for  an i n d e f i n i t e  period. The same goes for  activit ies budgeted 
under c i v i l  f ects  a i n  there  i s  much we  can do i n  the absence of 
tests,  and/ &&h@&&y&k w i l l  see us with a complete body of 
knowledge exhausting the p o s s i b i l i t i e s .  

DOE ARCHIVES 
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(2) Transfer of Responsibi l i ty  t o  Industry o r  Universi t ies  
fo r  Pr iva te  Support: - 

The Commission, i n  one sense,  has t ransfer red  
r e spons ib i l i t y  f o r  the a c t u a l  car ry ing  out  of biomedical research i n  
s izeable  pro jec ts  t o  u n i v e r s i t i e s  o r  groups of un ive r s i t i e s ,  with the 
exception of the ORNL program and the  Hanford Atomic Products Laboratory 
program. To fur ther  t r ans fe r  the  in t e rp re t a t ion  of the Commission's and 
the country's  needs i n  these f i e l d s  to  the un ive r s i t i e s  would r e s u l t  i n  
decent ra l iza t ion ,  gross dupl ica t ion  of e f f o r t ,  and i n  general  a d iss ipa-  
t i o n  r a the r  than a consol idat ion of the program. Pbney-wise, it i s  
inconceivable t b a t  p r iva te  o r  even wealthy state un ive r s i t i e s  could pick 
up the f inanc ia l  r e spons ib i l i t y  t h a t  goes along with producing an 
e f f e c t i v e  program of the s o r t  needed. 

( 3 )  Transfer of Respons ib i l i ty  t o  Another Federal Agency:: 

The AEC's unhappy experience with i t s  very superior  
graduate fellowship program when i t  w a s  t ransfer red  t o  the NSF i s  l i k e l y  
t o  be repeated i f  t h i s  t o t a l  AEC DBM research r e spons ib i l i t y  were t rans-  
fe r red  and s p l i t  between the N I H  and the Dspartment of Agricul ture ,  which 
i s  one way t o / d x s  it. 
ing  and ac tua l ly  c rea t ing  the problems which can develop a preoccupation 
with solving the problem which i s  a prerequis i te  for  carrying out  an 
e f f e c t i v e  progralm. 
i n t e r e s t  i n  the r ad ia t ion  h e a l t h  problem u n t i l  the  pas t  year or  two, 
having had e s s e n t i a l l y  a negat ive a t t i t u d e  toward rad ia t ion  hea l th  
problems whatever the source - the  prac t ice  of medicine, i n d u s t r i a l  
radiography , e t c :  . 

It i s  only the  Agency which is  working and develop- 

A c l a s s i c  example i s  the USPHS's almost t o t a l  lack of 

b. - As t o  the major research  programs of the Division of Biology 
and Medicine, the following comments are applicable:  

(1) Padiobiology . 
I r r a d i a t i o n  Effec ts  - Molecular and Cel lu la r .  

The primary aim of the biomedical e f f o r t s  of the 
AEC must be an understanding of the e f f e c t s  of rad ia t ion  on man. 
Correspondingly, a g rea t  dea l  of our research e f f o r t  has involved 
quant i ta t ive  determinations of the  b io logica l  changes produced by radia-  
t i on  i n  laboratory animals. Because of the large numbers of animals 
necessary t o  meet the s ta t is t ical  requirements of t h i s  type of 
experimentation most of this  work has been and must be ca r r i ed  out  i n  the 
na t iona l  i n s t a l l a t i o n s .  The b io log ica l  changes (such a s  mutations, tumor 
formation, cataract formation, death,  e t c . )  with which we must be con- 
cerned appear hours, days, weeks, months, o r  even years later. To under- 
stand these "late-appearing" events  i t  i s  absolutely e s s e n t i a l  t h a t  there  
i s  a pr ior  understanding of the  biophysical  and biochemical ( i o e . ,  the 
molecular and c e l l u l a r )  events  which precede and lead t o  the observed 
changes i n  the organism. Much of  the research i n  t h i s  area can be car r ied  
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o u t  i n  p ro jec t s  of a s i z e  which can conveniently be performed i n  
u n i v e r s i t i e s .  
t h i s  area i s  now placed i n  the  u n i v e r s i t i e s .  However, many essential 
research  top ics  i n  t h i s  area r equ i r e  the  spec ia l ized  equipment (e.g., 
l a rge  acce le ra to r s )  found only a t  the  na t iona l  i n s t a l l a  t ions .  
i t  i s  necessary t h a t  t he  large-scale s t u d i e s  of b io log ica l  e f f e c t s  a t  the 
organism l e v e l  be c a r r i e d  out  i n . c l o s e  conjunctlon with supporting 
s tud ie s  a t  the  molecular and c e l l u l a r  l eve l s  so t h a t  e f f e c t i v e  day-to-day 
co l labora t ion  I s  possible.  
by r ad ia t ion  i n  i so l a t ed  biochemicals i s  e i t h e r  being c u r t a i l e d  or  
reor ien ted .  Ins tead ,  the  emphasis i s  now being placed on (1) biophysical 
s tud ie s  t o  determine the  a c t u a l  mechanisms which lead t o  the inac t iva t ion  
of c r i t i c a l  c e l l u l a r  components, and (2) biochemical s tud ie s  of the 
r ad ia t ion  e f f e c t s  on the  l a rge ,  organized s t r u c t u r e s  found i n  cells  
(such as mitochondria, microsomes, ch lo rop la s t s ,  e t c . ) .  
w i l l  be expanded both i n  the National Laboratories and i n  our univers i ty  
o f f - s i t e  research. 

Consistent with t h i s ,  a la rge  f r a c t i o n  of our support i n  

Further,  

Much of t he  work on the  a l t e r a t i o n s  produced 

These programs 

(b) I r r a d i a t i o n  Ef fec t s  on Organ Systems. 

A continuing and expanding program of research 
i n  b io log ica l  response i s  unquestionably j u s t i f i e d  through our growing 
awareness of p o t e n t i a l  hazards r e s u l t i n g  from detonation of atomic 
devices,  from reac tor  opera t ions ,  and from the  b e n e f i c i a l  appl ica t ions  
of atomic energy. 
on organs and organ systems r e s u l t i n g  from continuous and in t e rmi t t en t  
low-level in take  of f i s s i o n  products and r eac to r  e f f l u e n t  radioisotopes.  
F a c i l i t i e s ,  personnel and experience present i n  the na t iona l  laboratores 
are not duplicated elsewhere; i t  would, t he re fo re ,  appear, economically 
unsound t o  a t tempt  t o  t r ans fe r  these  programs t o  u n i v e r s i t i e s  and 
industry.  

There i s  increas ing  need fo r  da ta  concerning e f f e c t s  

(c) I r r a d i a t i o n  Ef fec t s  - Whole Body. 

The program on whole body i r r a d i a t i o n  e f f e c t s  has 
been a continuing program t h a t  progress ive ly  changes emphasis t o  meet 
demands for  new information pe r t inen t  t o  Commission operations and 
problems. 
t i o n  of long-term or  chronic r a d i a t i o n  hazards and an expansion of 
program i s  underway t o  study the  e f f e c t s  of very low doses. The Com- 
mission has extensive f a c i l i t i e s  f o r  t h i s  program and has always pro- 
vided the p r inc ipa l  s c i e n t i f i c  knowledge requi red  for  the s e t t i n g  of 
r ad ia t ion  healt'h standards. Since i r r a d i a t i o n  e f f e c t  decreases with 
decreasing dose, the e x i s t i n g  ex tens ive  f a c i l i t i e s  must be fu r the r  
expanded t o  permit s tud ie s  on t h e  scale required.  
inherent ly  equipped with physical f a c i l i t i e s  or  s t a f f  t o  cope with the 
magnitude of the s tud ies  present ly  underway and proposed. 
i n t e r e s t s  of the AEC would be served by expanding t h i s  research area and 
a l s o  fos t e r ing  fu r the r  development and t e s t i n g  of the theo re t i ca l  concepts 
t h a t  have a r i sen .  

The emphasis has i n  pas t  years  s h i f t e d  more toward the evalua- 

No un ive r s i ty  is 

The b e s t  
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(d) Radiobiology - General. 

By study of the  prompt responses of cells and 
t i s s u e s  to  acute i r r a d i a t i o n ,  much has been learned about damage and 
r e p a i r  mechanisms i n  l i v ing  systems (cel l  k i l l i n g ,  loss of c e l l u l a r i t y ,  
neurotoxins,  t i s s u e  replacements, ixmunity, regenerat ion,  and r e s t i t u -  
t i o n ) ,  including information about the  interdependence of d i f f e r e n t  
organ systems i n  maintaining the condi t ions required fo r  survival .  

Study of the  damage and r e p a i r  process has led 
log ica l ly  t o  consideration of t i s s u e  , organ system and organism (whole 
body) capab i l i t i e s  a t  d i f f e r e n t  t i m e s  a f t e r  the prompt cycle  of in jury  
and r e p a i r ,  which i n  mammalian forms i s  complete i n  one t o  two months 
as a general  ru l e .  Basical ly ,  the question i s  one of r e s idua l  damage 
a p a r t  from ce l l  loss  - the  inf luence of sub le tha l  i r r a d i a t i o n  e f f e c t s  
i n  c e l l s  apart  from the t r ans i to ry  biochemical imbalance or  delay i n  
mitosis  

Preliminary evidence ind ica tes  t h a t  recovered 
i r r a d i a t e d  tissues age prematurely. Expressed i n  another way, the 
evidence ind ica tes  t h a t  the  degenerative changes occurring normally 
with t i m e  a r e  accelerated.  Findings suggest t h a t  the la te  changes 
induced by rad ia t ion  a r e  s i m i l a r  t o ,  i f  no t  i d e n t i c a l  with,  na tu ra l  
aging. 

To the ex ten t  t h a t  late i r r a d i a t i o n  e f f e c t s  and 
na tu ra l  aging a r e  i d e n t i c a l ,  a means i s  ava i lab le  f o r  acce lera t ing  the 
process of senescence not only i n  whole organisms, but  a l s o  i n  organs 
and organ systems indiv idua l ly ,  depending on i r r a d i a t i o n  techniques. 
There i s ,  thus,  the s t rong  p o s s i b i l i t y  t h a t  a means i s  becoming 
ava i lab le  fo r  analyzing the whole gamut of degernative diseases - 
those such as a r t e r i o s c l e r o s i s ,  c i r r h o s i s ,  nephrosis ,  anemia, 
a r t h r i t i s  , diabetes ,  s t e r i l i t y ,  cataract , and loss of mental 
acu i ty  -- those: t h a t  involve decrease i n  func t iona l  a b i l i t y  of t i s sues ,  
organs and orgain systems. 

Study of the func t iona l  c a p a b i l i t i e s  of t i s sue  
components necess i ta tes  considerat ion not only of the  disorganizat ional  
forces of the environment, of which r ad ia t ion  is one, but  a l s o  of the 
organizat ional  forces inherent i n  the l i f e  mechanism which a c t  i n  
the opposite d:trection and thus counteract  de t e r io ra t ion .  By dealing 
with the in t ens i ty  of these forces  i n  some quan t i t a t ive  terms, 
impressions a r e  gained of the r e s i d u a l  p o t e n t i a l  fo r  l i f e  or  simply 
the funct ional  capab i l i t y  a t  any t i m e  - impressions t h a t  have meaning 
with respect  t o  t i s s u e s ,  organs and organ systems as wel l  as 
organisms. 

By taking i n t o  account the divergence i n  c e l l  
types caused by mutations, such as induced by r ad ia t ion ,  and the 
emergence of d i f f e r i n g  t i s s u e  types caused by se l ec t ion  processes 
the  problems and poten t ia l s  of induced anaplas ia ,  metaplasia, and 
even neoplasia come i n  for  considerat ion and a t t en t ion .  
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Radiation, it i s  clear, i s  both a pos i t ive  and 
negat ive force involved i n  the l i f e  process and i t  i s  almost a unique 
t o o l  f o r  inves t iga t ing  component p a r t s  of this  process. 
a l s o  t h a t  the surface has scarcely been scratched so f a r  as oppor- 
t un i ty  and po ten t i a l  fo r  understanding i n  t h i s  f i e l d  are concerned. 

It is clear 

While some progress can be made by fos te r ing  
small pro jec t  research, the single-purpose r e sea rch -ac t iv i ty  of 
academic i n t e r e s t  so natura l  i n  the un ive r s i ty  environment, i t  is  
ev ident  t h a t  coordinated e f f o r t  of some magnitude i s  required i f  
accomplishments of s ignif icance are t o  be achieved. 

As  expanding amounts of information and da ta  
become ava i l ab le ,  and as the complexity of biomedical problems i s  
appreciated increasingly,  there i s  apparent need fo r  more "operations" 
type research - mult iple-discipl ine a t t acks  i n  s t r eng th  on cen t r a l  
mechanisms. Already the AEC-supported na t iona l  labora tor ies  are per- 
forming s ign i f i can t  service i n  t h i s  respect .  
i n t e r e s t i n g  cause and e f f e c t  r e l a t ionsh ips ,  systematic invest igat ions 
are being ca r r i ed  out  t o  analyze processes and reso lve  problems. 
Moreover, indicat ions are t h a t  the na t iona l  labora tor ies  have been 
more successful  i n  t h i s  respect than o ther  kinds of groups, due i t  
would appear t o  a b i l i t y  t o  apply the magnitude of e f f o r t  required t o  
d e a l  e f f ec t ive ly  with problems. Such e f f o r t  sometimes i s  brought t o  
bear i n  univers i ty  s i t u a t i o n s  (e .g . ,  Rochester, Cal i forn ia ,  Harvard, 
MIT, Chicago), but  when t h i s  happens the p ro jec t  organizat ions,  i n  
e f f e c t ,  become na t iona l  labora tor ies ,  s ince  support  i s  primarily from 
t h e  Federal Government 

Ins tead  of describing 

Actually,  there  appears t o  be l i t t l e  difference 
i n  research e f fec t iveness  between na t iona l  laboratory and univers i ty  
research f a c i l i t i e s  when s i z e s  are comparable and source of support 
a r e  the same. The important fea ture  i s  having ava i l ab le ,  a t  d i f f e ren t  
loca t ions ,  groups with competence t h a t  are responsive t o  indicated 
research needs and opportuni t ies .  

Central  i n  newer developments i s  the research 
promotion r o l e  of federa l  agencies, 
Congress t o  encourage and f o s t e r  s tud ies  relative t o  hea l th ,  atomic 
energy, and space explorat ion,  no t  t o  mention commerce, industry,  
and defense, agency groups i d e n t i f y  research needs and opportuni t ies  
and br ing  them t o  the a t t e n t i o n  of i n t e r e s t e d  groups - very of ten  i n  
ways t h a t  represent  i n t e l l e c t u a l  challenges r a t h e r  than d i r ec t ives  
o r  f inanc ia l  opportuni t ies .  

With funds provided by the 

Because of the complexity of  present-day 
research, espec ia l ly  t h a t  of long-range charac te r  involving large 
research teams, the encouraging and coordinat ing function performed 
i n  connection with a l loca t ion  of funds is  a s t rong  and i n f l u e n t i a l  
one. Thus, i n  the present system i t  i s  important t h a t  two elements - 
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the research administration groups a t  the f ede ra l  level and the 
research groups of the na t iona l  laboratory type - remain sens i t i ve  
t o  na t iona l  needs and to  the research requirements fo r  general  
human advancement. 

Radiological hea l th  and the u t i l i z a t i o n  of 
r ad ian t  energy fo r  biomedical purposes are matters of  pa r t i cu la r  
publ ic  concern a t  the present time. Accordingly, i t  appears des i rab le  
t h a t  every e f f o r t  should be made t o  preserve the bene f i t s  now coming 
from the  leadership and research competence e x i s t e n t  i n  the Atomic 
Energy Commission and i t s  na t iona l  laborator ies .  

(2) Genetics. 

The AEC genet ics  program i s  the only federa l ly  
supported genet ics  research program s p e c i f i c a l l y  d i r ec t ed  toward the 
ana lys i s  and in t e rp re t a t ion  of the genet ic  hazards of r ad ia t ion  
exposure. While much of the program i s  a t  a s t a b l e  level, t h a t  
por t ion  concerned with the d i r e c t  estimation of  mutation r a t e s  i n  
animals needs t o  be expanded t o  exp lo i t  recent  f indings on the dose- 
rate dependence of mutation induction. Studies of r a d i a t i o n  genet ic  
e f f e c t s  and mechanisms must be continued s ince  u l t imate ly  i t  may 
emerge that damage t o  the genetic apparatus of somatic c e l l s  is the 
bas ic  r ad ia t ion  damage responsible f o r  many somatic e f f e c t s .  New 
programs are an t ic ipa ted  on the biochemical genet ics  of man, a type 
of inves t iga t ion  su i t ed  t o  the Commission's i n s t a l l a t i o n s  where a 
v a r i e t y  of s c i e n t i f i c  d i sc ip l ines  are c lose ly  in tegra ted .  The 
research programs supported by AEC i n  the u n i v e r s i t i e s  w i l l  a l s o  be 
expanded with emphasis i n  population and biometr ical  genet ics .  The 
major s tud ies  i n  the  genetics program continue t o  serve as sources 
of da ta  for  the whole s c i e n t i f i c  community. 

(3) Environmental Radiation. 

This program is one i n  which the AEC Laboratories 
should play an expanding r o l e  i n  the future .  

Reports of world-wide rad ioac t ive  contamination 
from nuclear wecapons tests have c rea ted  a s t rong  i n t e r e s t  throughout 
t he  world i n  more de t a i l ed  information on the  d i s t r i b u t i o n  and 
va r i a t ion  of na tu ra l  and a r t i f i c i a l  r ad ioac t iv i ty  i n  the environment, 
on the ac tua l  r,ange of rad ia t ion  doses received by man from these 
sources ,  and on the e f f e c t s  of these doses on the human population as 
a whole and i n  spec i f i c  l o c a l i t i e s .  As a r e s u l t  of the  lack of c l ea r  
evidence regarding the e f f e c t s  of low doses on the hea l th  of large 
populations,  ancd a l so  as a r e s u l t  of recent  changes i n  recommended 
occupational exposure l i m i t s ,  the  d i s t r i b u t i o n  and e f f e c t s  of 
environmental r ,adiation a t  levels  which were formerly thought 
i n s ign i f i can t  h,ave become mandatory subjects  of ca re fu l  study 
connection with a l l  atomic energy a c t i v i t i e s .  

t o  be 
i n  
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A minor pa r t  of the r e s p o n s i b i l i t y  f o r  food and milk 
monitoring now c,arried on by the Health and Safety Laboratory and the 
Los A l m s  S c i e n t i f i c  Laboratory may u l t imate ly  be t r ans fe r r ed  t o  the 
Department of Health, Education and Welfare. On t he  o the r  hand, both 
t h e  s t rong  AEC i n t e r e s t  i n  understanding the u l t imate  f a t e  and con- 
sequences of environmental contamination r e s u l t i n g  from AEC a c t i v i t i e s  
and the  unique s u i t a b i l i t y  of the AEC Laboratories should be encouraged 
t o  develop stronger s c i e n t i f i c  research programs i n  t h i s  area over 
the  next few ~ y e a r s .  

Both for  the AEC program and i n  cooperation with 
o the r  agencies which w i l l  gradually be bui ld ing  up t h e i r  own 
a n a l y t i c a l  f a c i l i t i e s ,  i t  w i l l  be important t h a t  the  unique t a l e n t  
and var ied  a n a l y t i c a l  f a c i l i t i e s  e x i s t i n g  a t  the AEC Laboratories be 
more f u l l y  explo i ted .  During an in te r im period support should be 
expanded even fo r  such rout ine  a c t i v i t i e s  as food monitoring i n  order 
t o  speed up the  development of an adequate na t iona l  capac i ty  f o r  
i nves t iga t ing  l o c a l  anomalies and the e f f e c t s  of reg iona l  climatic and 
d i e t a r y  c h a r a c t e r i s t i c s .  Thus, bo th  the  physical and b io log ica l  
t r anspor t  processes a f f e c t i n g  the  d i s t r i b u t i o n  of contaminants dispersed 
on a world-wide scale by high-energy sources, such as bombs o r  rocket 
propulsion systems, w i l l  r equi re  more in tens ive  study. 
along these  l i n e s  should be i n i t i a t e d  i n  some of the AEC Laboratories. 

New p ro jec t s  

On the  o ther  hand, the  p a r t  of the  program dealing 
wi th  the atmospheric t ranspor t  of contaminants from low-alt i tude,  
low-energy sources such a s  land-based power p lan ts  and chemical 
processing f a c i l i t i e s  can continue a t  about the present  level. How- 
eve r ,  during the  next decade, a t t e n t i o n  must be s h i f t e d  more toward 
the  i n t e r a c t i o n s  of airborne contaminants with the  e a r t h ' s  sur face  and 
i t s  vegeta t ive  cover and t o  mechanisms by which d i f f e r e n t  nuclides 
e n t e r  the  food chain. 

The terrestrial ecology, marine biology, and 
oceanography programs are s t i l l  undergoing development, being of 
r ecen t  o r i g i n  compared with o ther  b io log ica l  researches supported by 
the  Commission. 
these d i s c i p l i n e s  i s  an t i c ipa t ed  t o  requi re  6-8 years before continuing, 
long-time programs can be i n  e f f e c t i v e  productivity.  

Continued development of the environmental aspec ts  of 

A l l  of the AEC on-s i te  ecology programs are of recent  
o r i g i n  or  non-existent,  with the  exception of t h a t  a t  Oak Ridge and 
those operated a t  Savannah River by cont rac tors  from the  University of 
Georgia and the University of South Carolina. 

The Oak Ridge program should continue expansion for  a 
year or  two. The programs a t  Idaho and Hanford w i l l  r equ i r e  almost 
10 years t o  complete development, bu t  perhaps w i l l  no t  reach the  do l l a r  
l e v e l  of Oak Ridge. 

I 1 5 2 1 2 3  
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No programs exis t  a t  Brookhaven o r  Argonne but  some 
f i e l d  e f f o r t  should be es tab l i shed  a t  both on a r a the r  modest scale. 
An accident  a t  one of these si tes,  with no bas i s  fo r  evaluat ion of 
b io log ica l  damage, w i l l  leave the AEC defenseless 

(4) Radiation Protect ion,  

(a) Combating Radiation Injury.  

Studies  on the means of combating r ad ia t ion  
in ju ry  have been a t  a f a i r l y  steady leve l  for  several years .  
expansions a r e  an t ic ipa ted .  
acu te  e f f e c t s  reach completion, an increased e f f o r t  should be placed 
on combating lalng-term in ju ry  and ameliorating genet ic  damage. 
e f f o r t s  i n  t h i s  d i r ec t ion  w i l l  require’ cooperative a c t i v i t y  with the  
AEC Laboratory programs i n  genetics and rad ia t ion  tox ic i ty .  

No major 
As present s tud ies  on protectfon aga ins t  

Any 

The development of prophylactio and therapeut ic  
procedures t o  c:ombat the de le te r ious  e f f e c t s  of r ad ia t ion  has been 
recognized as at r e spons ib i l i t y  of the Division of Biology and Medicine 
f o r  many years .  

Although the number of workers acc identa l ly  
exposed t o  l e t h a l  doses of ionizing rad ia t ion  has been small, the  need 
f o r  r a t i o n a l  procedures of evaluation and therapy is , nevertheless ,  
important 

The blood-forming c e l l s  of the bone marrow are 
p a r t i c u l a r l y  suscept ib le  t o  damage by penetrat ing r ad ia t ion ,  and 
des t ruc t ion  of these c e l l s  i s  the underlying cause of death following 
both acute  and chronic over-exposure. 

Commission-supported labora tor ies  have 
inves t iga ted  many therapeut ic  schemes during the p a s t  decade. 
of these continue t o  hold promise and w i l l  receive continued support 
as long as the Commission r e t a i n s  the r e spons ib i l i t y  of insur ing  the 
hea l th  and s a f e t y  of i t s  workers. 

Some 

A number of drugs and na tu ra l  products have been 
evaluated i n  Commission labora tor ies ,  fo r  example, a n t i b i o t i c s ,  
f lavonoids,  properdin and various blood f rac t ions .  
t i ons  have been, i n  general ,  unproductive and the present  l eve l  of 
e f f o r t  i s  no t  lhigh. 
coming. 

These invest iga-  

No increase i s  planned unless  new ideas  a r e  for th-  

A second method of t r e a t i n g  actue r ad ia t ion  
sickness may be the t ransplan ta t ion  of new marrow i n  the  p a t i e n t  t o  
replace t h a t  destroyed by rad ia t ion .  

This method w a s  f i r s t  suggested by workers a t  
the University of Rochester. However, successful  t ransplan ts  of bone 
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marrow were not. achieved u n t i l  severa l  years later when a group a t  ORNL 
successfu l ly  t r ea t ed  mice by t h i s  technique. ORNL has continued bas ic  
experimentation i n  the f i e l d  of bone marrow t ransplan ta t ion  i n  small 
laboratory animals. 

The appl ica t ion  of bone marrow treatment t o  
la rger  animals and t o  man has been ca r r i ed  out  p r inc ipa l ly  by o f f - s i t e  
cont rac tors ,  because the technique seems t o  work b e s t  i n  the hands of 
surgeons. It :Ls an t i c ipa t ed  t h a t  the c l i n i c a l  evaluat ion of the bone 
marrow treatment w i l l  receive increased support i n  those Commission- 
supported labora tor ies  a f f i l i a t e d  with univers i ty  medical schools,  
p r inc ipa l ly  ' the University of Rochester and ACRH, and the Medical Divi- 
s ion  of ORINS. 

P i l o t  s tud ies  of the preservat ion,  v i a b i l i t y  
and appl ica t ion  of frozen bone narrow are underway i n  severa l  
medical schools. I f  progress suggests t h a t  a bone marrow bank could 
be a suefu l  source f o r  use i n  emergencies involving la rger  numbers of 
people, the bank should be set  up and evaluated on a long-term bas i s  
a t  a Commission f a c i l i t y .  

Another phase of an t i - rad ia t ion  research i s  
the development of agents  t h a t  w i l l  protect  l i v i n g  organisms from the 
l e t h a l  o r  otherwise damaging e f f e c t s  of rad ia t ion .  Perhaps the  b e s t  
known of these compounds i s  AET, developed a t  ORNL. This  drug i s ,  i n  
c e r t a i n  dose ranges,  extremely e f f i c i e n t  i n  promoting the surv iva l  of 
mice exposed t o  l e t h a l  leve ls  of rad ia t ion .  However, as i n  the case 
of bone marrow, appl ica t ion  of t h i s  technique i n  la rger  animals 
(dogs and monkeys) and i n  man has not  m e t  with immediate success. 
Because the na t iona l  labora tor ies  have l i t t l e  competence i n  pharma- 
co logica l  research,  t h i s  aspec t  of the problem can b e s t  be c a r r i e d  out  
on an of f -s i te .  bas i s .  

I n  addi t ion  t o  in jury  by ex te rna l  sources of 
penetrat ing ratdiation, the p o s s i b i l i t y  e x i s t s  within many Commission 
f a c i l i t i e s  of accidents  r e s u l t i n g  i n  the inhalat ion o r  ingest ion of 
dangerous amounts of radionucl ides .  Many of these nuclides have long 
ha l f - l i ves  and can be re ta ined  by the human body, p a r t i c u l a r l y  i n  the 
skeleton,  f o r  considerable periods of time. ANL has supported a 
study of compounds capable of decreasing the r e t en t ion  o r  increasing 
the excret ion of many of  the more hazardous radionuclides.  Some 
progress has been made, bu t  only slowly. 
program i n  the na t iona l  labora tor ies  i s  contemplated. Increased 
pa r t i c ipa t ion  by un ive r s i ty  and i n d u s t r i a l  l abora tor ies  might provide 
new ideas and compounds t h a t  could become the bas i s  fo r  e f f e c t i v e  
treatment . 

No expansion of t h i s  

I n  general ,  the  na t iona l  labora tor ies  have 
taken the i n i t i a t i v e  i n  much of the preliminary work. The perfect ion 
of a use fu l  c l i n i c a l  technique w i l l  continue t o  requi re  the c lose  
supervision and advice of the bes t  c l i n i c a l  medical he lp  t h a t  we can 
obtain 
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With the  increased a t t e n t i o n  given t o  long- 
t e r m  e f f e c t s  of chronic r a d i a t i o n  i n  the Commission's biomedical 
program, the appl ica t ion  of the an t i - i r r ad ia t ion  drugs and other  
pro tec t ive  procedures i n  chronic  r ad ia t ion  experiments w i l l  receive 
increased emphasis, These s t u d i e s  can probably b e s t  be ca r r i ed  out  
by d i r e c t  Commission support  i n  Commission-owned f a c i l i t i e s ,  i n  con- 
junction with wel l -es tabl ished programs d i rec ted  toward the study of 
l i f e  expectancy and o ther  long-term e f f e c t s  

, 

Burns and Blast. 

With pa r t i cu la r  reference t o  burns and b l a s t  
as a program category, i t  appears t h a t  t h i s  subjec t  has more d i r e c t  
r e l a t ionsh ip  t o  the traumatic medical e f f e c t s  on man associated 
with ac tua l  warfare. Accordingly, s tud ies  on burns and b l a s t  are 
being phased out  o r  w i l l  be t r ans fe r r ed  t o  the appropriate  group 
within the Department of Defense 

(c) Radiat ion Detection and Measurement. 

For reasons of p rac t i ca l  necessi ty ,  much pas t  
e f f o r t  has been concerned with t w o  very c r i t i c a l  probleIps i n  radio- 
biology: (1) improving the  physical  measurements of the dose 
absorbed from both ex te rna l  r ad ia t ion  sources and in t e rna l ly  deposited 
radioisotopes;  and (2 )  quan t i t a t ive ly  determining the b io logica l  
changes (such as mutations,  tumor formation, c a t a r a c t  formation, 
death,  etc.)  which appear hours ,  days, weeks, months, o r  even years 
later. However, the accumulating knowledge from these s tud ies  has 
demonstrated t h a t  even i n  cases where there  a r e  good measurements of 
the dose ne i ther  the ex ten t  of the r e s u l t i n g  b io logica l  change nor 
the exact time of i t s  onset  can be prec ise ly  predicted.  This is ,  
of course,  not  su rp r i s ing  because individual  b io logica l  changes are 
undoubtedly i n i t i a t e d  by d i f f e r e n t  biochemical events.  Many of our 
de tec t ion  and measurement procedures are rap id ly  nearing the point  
where they a r e  e n t i r e l y  adequate fo r  our hea l th  physics needs. 
w e  need t o  r eo r i en t  much of our e f f o r t  toward u t i l i z i n g  the physical 
measurements more e f f i c i e n t l y  i n  pred ic t ing  the radiobiological  
damage which w i l l  r e s u l t  from a given exposure. To do t h i s  requi res  
the incorporation of many physical  and b io logica l  fac tors  i n t o  
complex mathematical equations.  
equations w i l l  r equi re  the coordinated t a l e n t s  of men competent i n  
a t  l e a s t  s i x  d i sc ip l ines .  
l og ica l ly  be c a r r i e d  out  a t  a na t iona l  i n s t a l l a t i o n  and i s  planned 
fo r  the immediate future .  

Thus, 

The development of such predict ion 

Expansion of  these e f f o r t s  can only 

Radiat ion de tec t ion  instrumentation i s  keyed 
d i r e c t l y  t o  both the  biomedical research and the r ad ia t ion  sa fe ty  
cont ro l  programs. 
i n  f a c t ,  may be considered a p re requ i s i t e  t o  successful  quant i ta t ive  
research and t o  accurate  c o n t r o l  of r ad ia t ion  hazards. 

It i s  an i n t e g r a l  p a r t  of these programs and, 

These e f f o r t s  are d i rec ted  i n  two major 
channels: (1) bas ic  instrumentation - the  development of new I 1 c j y i 2 b  
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detec tors  and components aimed toward the improvement of s e n s i t i v i t y ,  
accuracy, speed and r e l i a b i l i t y  of measurement; and (2) instrumentation 
systems - t o  provide complete equipment for  both the experimentalist  
and the hea l th  phys ic i s t .  

The b a s i c  instrumentation program i s  primarily 
d i r ec t ed  toward the development of dosimetry of the in t e rac t ions  of 
r ad ia t ions  on t i s s u e ,  using as the  measured parameter: (1) the  energy 
absorption per u n i t  mass ( rad) ,  and (2) the  l i nea r  energy t r ans fe r  
(LET) i n  term of the energy absorbed per u n i t  path length of the  
i r r a d i a t i n g  particle. 
i s  cu r ren t ly  emphasizing accuracy and r e l i a b i l i t y ,  and da ta  processing. 
The latter e f f o r t  i s  of p a r t i c u l a r  i n t e r e s t  i n  order t o  automatically 
reduce large q u a n t i t i e s  of da ta  t o  a s i g n i f i c a n t  and usable form. 

The instrumentation systems development program 

I n  our na t iona l  labora tor ies  i t  i s  important 
t o  maintain ai c lo se  working r e l a t i o n s h i p  between the instrument 
development e f f o r t s  and the  us ing  experimentalists and r ad ia t ion  
s a f e t y  personnel. 
only because i t  expedites t he  development of the equipment, bu t  i s  of 
even more impatance i n  promoting the  interchange of ideas  between the 
ins t rumenta l i s t  and the user t o  assure  the  proper design of the  needed 
equipment . 

This c lose  working r e l a t ionsh ip  i s  important not 

Cer ta in  s p e c i f i c  areas of instrumentation w i l l  
be reduced or terminated by the  n a t u r a l  completton of t he  e f f o r t .  Of 
i n t e r e s t  t o  note here i s  t h a t  t he  production engineering and fabrica- 
t i o n  of developed instrumentation has already been turned over t o  
indus t ry  for  tteir own support. The only exceptions t o  t h i s  are found 
where urgency o r  expediency r e q u i r e  the f ab r i ca t ion  of a small number 
of instruments for  the l abora to r i e s '  immediate use. 

The propar t iona l  level of support of r ad ia t ion  
instrumentation a s  r e l a t e d  to t h e  biomedical research and r ad ia t ion  
con t ro l  programs is considered t o  be adequate. 
areas of reslearch, such as bio-energetics o r  low-level e f f e c t s  of 
r a d i a t i o n ,  will requi re  i n t e n s i f i e d  supporting instrumentation, but 
i t  is  not an t i c ipa t ed  t h a t  the  proportionate cos t  should exceed the 
cu r ren t  r a t i o .  

The opening of  new 

Because of the  highly developed f a c i l i t i e s  and 
experienced personnel a t  the  AEC l abora to r i e s ,  i t  is  recommended t h a t  
from t i m e  t o  t i m e  consideration be given t o  undertaking instrumenta- 
t i o n  research programs f o r  t he  Office of Civi l  and Defense Mobiliza- 
t i o n  and for the National Aeronautics and Space Administration. 

(d) C i v i l  E f fec t s .  

We be l i eve  t h a t  the  study of the AEC 
laboratoried' r o l e  should conta in  a statement on the r o l e  of the  AEC 
labora tor ies  conducting research  and development i n  e f f e c t s  of nuclear 
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explosions on man and h i s  environment i n  support of non-military 
defense planning. 
program has had profound e f f e c t  on c iv i l  defense planning. 
t i o n a l l y ,  AEC has been one of the  p r i n c i p a l  supp l i e r s  of information 
on e f f e c t s  of nuclear explosions t o  the  Congress and t o  those agencies 
responsible fo r  na t iona l  c i v i l  and defense mobilization planning. 

Our dynamic and successfu l  weapons development 
Tradi- 

We are now faced wi th  the  probabi l i ty  of having 
t o  discontinue c r i t i c a l l y  needed f i e l d  experiments on e f f e c t s  of nuclear 
explosions because of l imi t a t ions  on weapons tests. 
on laboratory s tud ie s  represents  the  only way we can see t o  supply the 
needed da ta .  
knowledge of e f f e c t s  and i t  has been recognized t h a t  spec ia l  e f f e c t s  
tests were required t o  up-date our information and knowledge. 
suspension has stopped most of t he  planning fo r  such test series. 

Increased e f f o r t  

Weapons developments have a l ready  f a r  out-paced our 

The test  

Despite the  moratorium on tests, the weapons 
development program w i l l  probably continue t o  be vigorously pursued. 
Unless an equally vigorous e f f o r t  i s  placed on e f f e c t s  s tud ie s ,  within 
t en  years we w f l l  f i nd  t h a t  the  gap between weapons e f f e c t s  informa- 
t i o n  and weapons capab i l i t y  w i l l  be so g r e a t  t h a t  we w i l l  not have the  
b a s i c  information needed for surv iva l .  This information is  needed for 
AEC's own se l f -pro tec t ion  as w e l l  as f o r  o v e r a l l  na t iona l  c i v i l  defense 
planning . 

It i s  an t i c ipa t ed  t h a t  the r o l e  of the labora- 
t o r i e s ,  pa r t i cu la r ly  LASL, Sandia, and LRL, w i l l  include increased 
a t t e n t i o n  and expansion of t h e o r e t i c a l  and laboratory s tud ie s  of 
weapons e f f e c t s ,  phenomenology of b l a s t ,  thermal, prompt r ad ia t ion  
and f a l l o u t .  

AEC cannot d i sa s soc ia t e  i t s e l f  from the  
r e spons ib i l i t y  of seeing t h a t  the  e f f e c t s  of nuclear reac t ions  which 
w i l l  influence! na t iona l  su rv iva l  are understood and promptly communicated 
t o  the agency responsible for non-military defense planning. 

(5) Toxicological Research. 

Inherently,  atomic energy- operations are not only 
faced with hazards from ex te rna l  r a d i a t i o n  sources but with numerous 
o ther  po ten t i a l ly  hazardous agents which may be deposited within the 
body and must be regarded as e i t h e r  chemically tox ic ,  radio-toxic,  o r  
both. b n y  of these hazards are assoc ia ted  with the mining, mi l l ing  
and concentrating operati- i n  the  procurement of r a w  materials and 
ores  and i n  t h e  pu r i f i ca t ion ,  f a b r i c a t i o n  and reprocessing operations 
found i n  the  manufacture of nuclear weapons and fue l s .  Much research 
e f f o r t  has been spent i n  the p a s t  and must necessar i ly  be expended i n  
the  fu tu re  t o  evaluate these hazards,  t o  s e t  tolerance l i m i t s ,  and t o  
develop pro tec t ive  and/or co r rec t ive  methods t o  cnnt ro l  or neu t r a l i ze  
these hazards. 

. 
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Because of the expanded e f f o r t s  i n  reac tor  develop- 
ment, a concurrent e f f o r t  must be expended relat ive t o  the po ten t i a l  
hazards from f i s s ion  product contamination r e s u l t i n g  from reac tor  
operat ions and possible  excursions. Not only are s tudies  necessary on 
the  hazards of radio-toxic elements assac ia ted  with reac tor  operations 
b u t  such s tudies  are likewise necessary t o  determine the tox ic i ty  of 
many non-radioactive elements now coming i n t o  prominence as components 
of r eac to r  development and construct ion.  
d a t a  must p a r a l l e l  the development program. 

The acqu i s i t i on  of t ox ic i ty  

Because of the expanded e f f o r t s  which are now being 
contemplated i n  the above areas, i t  is  f e l t  that ore  toxicological  
research  e f f o r t s  must necessar i ly  expand accordingly.  

Approximately ha l f  of t h i s  tox ico logica l  research 
i s  being ca r r i ed  out i n  un ive r s i t i e s  under AEC cont rac t  while the 
balance i s  being performed i n  our na t iona l  labora tor ies  or  through 
prime contriactors. There i s  l i t t l e  r e a m  60 doubt t h a t  a l l  such * 

toxicologicin1 s tudies  could be executed i n  qua l i f i ed  un ive r s i t i e s  as 
long as the Commission i s  wi l l i ng  to  wholly support the undertaking 
of t h i s  research. 

( 6 )  Basic and Applied Research i n  the Life  Sciences. 

(a) Cancer Research. 

The major a c t i v i t i e s  of the cancer research 
program are centered i n  the Argonne Cancer Research Hospital  and the 
Brookhaven National Laboratory. In  each of these i n s t a l l a t i o n s  the 
research programs for  the most par t  a r e  centered around high energy 
p a r t i c l e  acce lera tors  which have been e spec ia l ly  adapted fo r  use i n  
p a t i e n t  treatment. In  addi t ion t o  the 2 MeV Van de Graaff and 2800- 
c u r i e  cobal t  source for  te le therapy,  the ACRH group recent ly  completed 
a l i nea r  accelerator  espec ia l ly  adapted fo r  p a t i e n t  treatment and 
which has a var iab le  energy range from 5 t o  50 MeV. A fur ther  re f ine-  
ment has been the adaptation of a magnetic de f l ec t ing  and scanning 
u n i t  which provides v a r i a b i l i t y  i n  beam d i r ec t ion  and treatment area 
required in prac t i ca l  rad ia t ion  therapy. 

Pa t ien t  treatment with the l i nea r  accelerator  
has been under way for  a r e l a t i v e l y  sho r t  period of t i m e ,  and it w i l l  
be  severa l  more months before adequate experience is gained with 
t h i s  device t o  accurately assess i t s  e f fec t iveness  i n  the treatment of 
c e r t a i n  mallignancies. 

A t  the Medical School i n  San Francisco 
p a t i e n t  treatment has been under way f o r  some t i m e  u t i l i z i n g  the 
x-rays from the 70 MeV synchrotron. Pa t i en t  s tud ie s  are expected 
t o  continue fo r  a t  l e a s t  another two years before an evaluation can 
be made with respect  t o  the e f fec t iveness  of t h i s  high energy device 
i n  the treatment of malignancies. In  addi t ion  t o  the above-mentioned 
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the rapeu t i c  devices covering the energy range from 2 t o  70 Mev, we 
' have two tlZletherapy u n i t s  a t  ORINS, one a k i l o c u r i e  source of 

cobalt-60 and the other a k i l o c u r i e  source of cesium-137. On the 
lat ter two a subs t an t i a l  amount of c a l i b r a t i o n  and treatment 
techniques have been resolved with l imited p a t i e n t  treatment involved. 

A t  the Lawrence Radiation Laboratory the  
proton beam of the 184" cyclotron has been used very e f f e c t i v e l y  i n  
i r r a d i a t i n g  the p i t u i t a r y  gland of b r e a s t  tumor p a t i e n t s .  
app l i ca t ion  of t h i s  technique has c e r t a i n  l i m i t a t i o n s ,  r e s u l t s  t o  da t e  
have been s u f f i c i e n t l y  encouraging t o  continue research  e f f o r t s  i n  t h i s  
area. 

Though the 

I n  so- cases, the  r e s u l t s  have been s h o r t  of miraculous. 

With the completion of the  medical r eac to r  4 t  
Brookhaven, we expect a marked increase i n  research  involving the 
neutron beam, espec ia l ly  i n  the therapy of c e r t a i n  b ra in  tumors and 
hemangiomas. With the c a l i b r a t i o n  s tud ie s  nea r ly  completed, pa t i en t  
treatment should begin very soon, and within t h e  next twelve t o  s ix teen  
months thehi -pa t ien t  load should reach a maximum and level o f f .  
hoped t h a t  considerable improvement might be made i n  the  preparation of 
organo-boron compounds, and with continued improvement i n  techniques 
f o r  administering these neutron-capturing materials the  Bledical reac tor  
w i l l  be u t i l i z e d  more extensively i n  cancer therapy. 

It is  

I n t e r e s t  continues i n  the  use of various 
brachytherapy devices, e spec ia l ly  i n  view of t he  l imi ted  success 
obtained a t  ACRH with the use of palladium-103 i n  c e r t a i n  advanced 
tumors. The use of yttrium-90 t o  destroy the p i t u i t a r y  gland i n  
p a t i e n t s  with metas ta t ic  carinoma of the b r e a s t  has been very encourag- 
ing ,  f o r  i t  doles have a c e r t a i n  amount of advantages over su rg ica l  
techniques fo r  hypophysectomy. In  add i t ion ,  the  use of iodine-131 
encased i n  poI.yethylene implanted i n  p a t i e n t s  with inoperable carcinomas 
has been recei.ving some a t t e n t i o n .  
explore the  development of other brachytherapy devices ,  as w e l l  as the 
improvement of ex i s t ing  ones. 

The group a t  ORINS w i l l  continue to  

Although cur ren t  e f f o r t s  t o  i s o l a t e  and 
cha rac t e r i ze  e ry thropoie t in  have not paid o f f  as y e t ,  the  research i s  
s u f f i c i e n t l y  encouraging t o  continue the biochemical f r ac t iona t ion  with 
the  hope of carrying out  c l i n i c a l  t r ials i n  the  near fu tu re .  

Studies w i l l  continue on the  e f fec t iveness  of 

The use of tr i iodothyronine i n  conjunction with r ad ia t ion  
t r i iodothyronine  i n  po ten t i a t ing  the b io log ica l  a c t i o n  of ion iz ing  
r ad ia t ion .  
i n  the  con t ro l  and ab la t ion  of various tumors has been found t o  be 
e f f ecs ive  both i n  c l i n i c a l  pa t i en t s  and i n  experimental animals, 
although some t o x i c i t y  has been noted i n  p a t i e n t s  subjected t o  long 
treatment. Refinement of t h i s  technique w i l l  coptinue. 

A t  the University of Rochester w e  have been 
supporting a l imited amount of immunological work d i r ec t ed  toward a n t i -  
body labe l ing .  D r .  Bale's group has been attempting through 
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immunological means us ing  iodine-131 t o  i r r a d i a t e  tumor masses, 
espec ia l ly  those thh t  are me tas t a t i c ,  i n  animals. H i s  r e s u l t s  t o  
date  have been qu i t e  encouraging, although a grea t  dea l  more must 
be done i n  increasing the e f f i c i ency  of t h i s  technique. 

Immunologic s tud ies  w i l l  receive continued 
emphasis. 
cancer of the thyroid by an immunologic a t t ack  on the antigen i n  
thyroglobulin w i l l  be made. I n  addi t ion ,  fundamental s tud ies  d i rec ted  
toward determining the earliest l i nk  i n  the chain of events leading 
t o  immunologic r e j e c t i o n  of g r a f t s  of foreign t i s s u e  w i l l  be pursued 
with added vigor.  

Extension of the r ecen t ly  i n i t i a t e d  attempt to  treat 

Rather extensive metabolic s tud ies  continue 
i n  both normal and cancer p a t i e n t s ,  as w e l l  as i n  animals, following 
the administration of metabol ical ly  important substances labeled with 
carbon-14. 
t h a t  occur i n  cancerous condi t ions ,  a s  w e l l  as following whole body 
rad ia t ion  in jury .  

The excret ion pa t t e rns  are being followed t o  de t ec t  changes 

A l imited amount of research i s  being pursued 
i n  the area of  both r ad ia t ion  and chemical carcinogenesis a t  the 
Argonne Natio’nal Laboratory. 
animal l eve l  and has not  revealed any new o r  s ign i f i can t  information. 

This  work has been ca r r i ed  out  a t  the 

It i s  not  the in ten t ion  t o  expand the 
cancer research program beyond i t s  present leve l ,  and i n  a l l  
probabi l i ty  i t  w i l l  r equi re  another 3 t o  5 years before we w i l l  have 
accumulated enough information t o  accurately determine the e f f ec t ive -  
ness of the various rad io therapeut ic  devices cur ren t ly  i n  use i n  the 
program. Some f l e x i b i l i t y  i s  maintained i n  t h i s  program, espec ia l ly  
as i t  relater; t o  the s tud ie s  on pa t i en t s  a t  the Argonne Cancer Research 
Hospital .  
and explore any promising techniques or  isotopes which o f fe r  p a l l i a t i v e  
o r  therapeutic e f f e c t s  i n  r e l a t i o n  t o  various malignancies. 

This group i s  cons tan t ly  on the a l e r t  t o  follow through 

(b) P lan t  Sciences.  

The Commission should maintain i t s  present 
leve l  of a c t i v i t y  i n  f o s t e r i n g  the  appl icat ion of rad ia t ion  techniques 
fo r  the improvement of economic crops. This ,  a t  present ,  i s  largely 
a cooperative program involving many S t a t e  Agricul tural  Experiment 
Stat ions.  The AEC i n s t a l l a t i o n s  perform p i l o t  s tud ies  and provide 
rad ia t ion  f a c i l i t i e s  and rad iobio logica l  back-up for  the col lege and 
univers i ty  s c i e n t i s t s .  The bas i c  p lan t  science program as r e l a t ed  t O  
rad ia t ion  e f f e c t s  w i l l  be expanded, espec ia l ly  a t  the organism leve l ,  
as recomnended by an ad hoc committee of bo tan ica l  s c i e n t i s t s ,  
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Although the Argonne National Laboratory dates i t s  o f f i c i a l  l i f e  
from Ju ly  1, 1946, the Argonne program had i t s  inception i n  1942 a s  pa r t  
o f  the Metallurgical Laboratory a t  the University of Chicago under the  
auspices of the .Manhattan Engineering Distr ic t .  Early i n  1942, when 
phys ic i s t s  became convinced t h a t  the nuclear chain reac t ion  would be 
successfu l ,  concern arose about t he  r ad ioac t ive  hazards which would be 
involved. 
determine the  biollogical e f f e c t s  of r a d i a t i o n  with the  dual purposes of 
providing a bas i s  f o r  e s t ab l i sh ing  permissible exposures to  a l l  forms of 
r a d i a t i o n  and rad ioac t ive  isotopes and the  understanding of r ad ia t ion  
sickness so as t o  devise preventive and therapeut ic  procedures. 
continuing philosophy of the b io log ica l  and medical research program a t  
the  Argonne Laboratory has been t o  study the hea l th  hazards of acute and 
chronic exposure t o  ex terna l  r a d i a t i o n  and t o  i n t e r n a l l y  deposited 
radioisotopes.  

Consequently, a broad research  program w a s  i n i t i a t e d  t o  

The 

As our kn6wle:dge of the  acute e f f e c t s  of r a d i a t i o n  has increased, 
grea te r  emphasis has been placed on the chronic e f f e c t s  of low-level 
exposure t o  r ad ia t ions ,  i n  an t i c ipa t ion  of t he  increasingly important 
problem which w i l l 1  r e s u l t  from widespread use of nuclear reac t ions  for  
power production. 
b io log ica l  e f f e c t s  of low-dose r a d i a t i o n  i s  underway. 
low doses and dose r a t e s  involved, such s t u d i e s  reqdire a considerable 
expansion of expeicimental animal f a c i l i t i e s .  
the e f f e c t s  of f i s s i o n  neutrons, high-energy gamma rad ia t ion ,  and 
strontium-90 deposit ion,  the  program w i l l  undertake t o  evaluate the 
e f f e c t s  of a va r i e ty  of mixed f i s s i o n  products, both shor t  and long 
l ived. 

Consequently, a major program expansion on long-term 
Because of the 

I n  addi t ion  t o  studying 

Emphasis w i l l  be on the l i f e  shortening and carcinogenic e f f e c t s .  

The growing need for  information concerning the chronic e f f e c t s  of 
low-level r ad ia t ion  exposures has a l ready  been mentioned. I n  addition 
t o  the large-scale laboratory animal s tud ie s  with dogs and mice, a 
d e t a i l e d  epidemiological study on human populations i s  rap id ly  gaining 
impetus. 
drinking w e l l  water that contains above-average levels of radium: some 
waters contain leve ls  near the maximum permissible content. Body radium 
burdens w i l l  be measured and co r re l a t ed  with estimates of the incidence 
of bone pathology and bone tumor mortality., 
w i th  the continuing follow-up of radium d i a l  pa in t e r s  and other persons 
known to  be carrying s i g n i f i c a n t  body burdens of radium. 
chemical and c e l l  s t ruc tu re  research programs could be s h i f t e d  t o  
u n i v e r s i t i e s  o r  reduced i n  scope as the above programs expand. 
on human biochemical genetics w i l l  increase.  Certain pro jec ts  i n  the  
p l an t  sciences concerned with radioisotope labe l ing  of compounds involved 

Between 500,000 and 700,000 persons i n  I l l i n o i s  are rout ine ly  

These s tud ie s  a re  in tegra ted  

B a s i c  bio- 

Studies 
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I 

i n  biosynthesis w i l l  be brought t o  completion. 
chemical f ac to r s  which account fo r  d i f fe rences  i n  the  r a d i o s e n s i t i v i t i e s  
of ind iv idua l  cells within a population w i l l  be expanded a s  they are 
requi red  by the long-range neutron and gamma r a y  t o x i c i t y  project.  
comprehensive prog,ram of the b io log ica l  e f f e c t s  of f i s s i o n  neutrons a t  
dose rates varying; from about .0001 t o  10,000 rad  per hour w i l l  be 
i n i t i a t e d  upon the. completion of a s p e c i a l  b io log ica l  research reac tor  
f a c i l i t y  in 1960. 

Studies of the bio- 

A 

Based upon the above statement of research  objec t ives  a t  Argonne 
National Laboratory, the  l e v e l  of support f o r  the  programs i n  the l i f e  
sciences could be expected t o  undergo a s u b s t a n t i a l  increase  i n  ten years 
over the FY 1960 operating level of $4,100,000, with an estimated 
115 s c i e n t i f i c  man years of e f f o r t .  
economic f ac to r s  i n  the na t ion  w i l l  remain r e l a t i v e l y  constant,  an increase 
i n  the  order of 40% in operating c o s t s  i s  ind ica t ed  by N 1970 t o  provide 
f o r  the  expansion i n  the s tud ie s  of chronic e f f e c t s  of low-level r ad ia t ion ,  
neutron t o x i c i t y ,  and human biochemical genetics.  
made i n  t h i s  estimate for the  completion of c e r t a i n  p ro jec t s  as  s t a t e d  
above e 

On the  assumption that the general 

An allowance has been 
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A t  the end of World War 11, large  government l abora to r i e s  fo r  nuclear 
research  were i n  operation i n  a l l  sec t ions  of t he  country, except i n  the 
Northeastern United S t a t e s  where many of t he  country’s most a c t i v e  and 
d is t inguished  S c i e n t i s t s  are located. Recognizing t h e  need f o r  a nuclear 
r e sea rch  center  i n  t h i s  region, exploratory d iscuss ions  between representa- 
tives of eas t e rn  .un:tversities and the  Manhattan Engineering Distr ic t  led 
t o  the incorporation i n  1946 of Associated Universities, Inc. ,  a non- 
p r o f i t  educa t iona l  corporation. 
Engineering Distr ic t ,  and l a t e r  with the  Atomic Energy Commission, t o  
e s t a b l i s h  and operate the  Brookhaven National Laboratory. 

A U I  contracted wi th  t h e  Manhattan 

Because of i t s  c lose  assoc ia t ion  from the  beginning with the 
un ive r s i ty  community, the Brookhaven National Laboratory has emphasized 
bas i c  approaches t o  research problems of Atomic Energy Commission i n t e r e s t  
and the  education and t r a i n i n g  of research ,  s tudent ,  and technica l  
personnel. The t r a i n i n g  a c t i v i t y  has been e s p e c i a l l y  important a t  the 
pos t -doc tora l  level, ,  where a la rge  number of young s c i e n t i s t s  have served 
as temporary research assoc ia tes  fo r  periods of  from one t o  f i v e  years 
before tak ing  permanent pos i t ions  i n  the  u n i v e r s i t i e s .  In  addi t ion ,  a 
la rge  proportion of the t o t a l  research  i n  the laboratory i s  done by 
v i s i t i n g  s c i e n t i s t s , ,  most of whom come from the reg iona l  u n i v e r s i t i e s ,  
b u t  many from other  sec t ions  of the  na t ion  as w e l l  as from abroad. 
Thus, i n  the  Biology Department which c o n s t i t u t e s  about 40% of the t o t a l  
research  e f f o r t  i n  the l i f e  sciences a t  Brookhaven, t he re  are a t  
present about 20 s t a f f  s c i e n t i s t s ,  10 research a s s o c i a t e s ,  and an 
average of 15 v i s i t i n g  s c i e n t i s t s  engaged i n  the  research  program. 
i s  cu r ren t ly  an t i c ipa t ed  t h a t  t h e  research  program w i l l  continue t o  
expand u n t i l  an equilibrium l eve l  of 30-35 s t a f f  s c i e n t i s t s ,  25 research 
a s s o c i a t e s ,  and an average of 30 v i s i t o r s  i s  a t t a ined .  

I t  

The biology research program emphasizes research  i n  gene t ics ,  
r a d i a t i o n  biology, niolecular biology, mammalian physiology, and 
ce 1 lu  lar physio logy. 

This Laboratory provides our p r inc ipa l  f a c i l i t y  fo’r the  cooperative 
programs i n  the  appl.ication of r ad ia t ion  for  crop improvement. No 
f u r t h e r  expansion i n  t h i s  e f f o r t  i s  an t i c ipa t ed .  The rebearch program 
i n  p l an t  radiobiology w i l l  be expanded following the  r e c h e n d a t i o n  of 
an ad hoc committee of bo tan ica l  s c i e n t i s t s  who r ecen t ly  ekamined 
c r i t i c a l l y  the e n t i r e  p lan t  science research program of the Commission. 
Since the  e x i s t i n g  program a t  Brookhaven i s  a l ready  s t rong  i n  molecular 
l e v e l  s t u d i e s ,  the expansion w i l l  emphasize e f f e c t s  on t i s s u e s ,  whole 
p l a n t s ,  and p lan t  communities. 

It i s  an t i c ipa t ed  t h a t  the general  program i n  gene t ics  w i l l  remain 
a t  about i t s  present level of t o x i c i t y .  
t o  the e f f e c t s  of radioisotopes incorporated i n t o  the  gene t ic  materials. 

Pa r t i cu la r  emphasis w i l l  be given 
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Strontium-90 may present a spec ia l  problem i n  t h i s  regard s ince  i t  can 
p a r t i a l l y  rep lace  calcium i n  the molecular s t ruc tu re  of chromosomes. 

The r a d i a t i o n  biology program has emphasized mammalian s tudies .  
Although the numbers of animals employed i n  r ad ia t ion  tox ic i ty  s tud ies  
w i l l  no t  be grea t ly  increased, there w i l l  be an expansion of the  bas ic  
s tud le s  a t  the molecular and c e l l u l a r  leve ls  necessary f o r  understanding 
whole body rad iobio logica l  e f f ec t s .  
turnover times are important i n  pred ic t ing  r ad ia t ion  e f f e c t s  on spec i f i c  
t i s s u e s  of importance i n  maintaining the physiological levels of 
a c t i v i t y  consistent.  with survival .  
be considerably expanded t o  a i d  i n  the predict ion of rad iobio logica l  
damage 

E s t i m a t y s  of ce l l  renewal and 

E f f o r t s  i n  theo re t i ca l  biology w i l l  

The molecular biology program w i l l  be strengthened by expansion of 
s tud ie s  i n  f r e e  r ad ica l  chemistry, of pro te in  and nuc le ic  a c i d  bio- 
synthes is  and t h e i r  i n t e r r e l a t ionsh ips ,  of p ro te in  s t r u c t u r e ,  and of 
the mechanism of enzyme act ion.  

A program of nuclear medicine i s  promoted by the Medical Depart- 
ment. 
diagnosis  of disease and i n  the e luc ida t ion  of aundamental b io log ica l  
processes. During 1959 a medical r eac to r  ( the  f i r s t  designed f o r  medical 
use only) w a s  brought i n t o  operation. Rapidly, the research and service 
a c t i v i t i e s  are being or iented around t h i s  spec ia l  f a c i l i t y .  

It  includes appl ica t ion  of atomic eomponents i n  the  treatment and 

By u t i l i z i n g  r ad ia t ion  sources designed f o r  o ther  than medical 
purposes, preliminary s tudies  have been ca r r i ed  ou t  on newly developed 
i r r a d i a t i o n  methods. Central  among the newer procedures has been the 
employment of sharply local ized short-range and shor t  h a l f - l i f e  p a r t i c l e  
r ad ia t ion  made pos.sible by neutron bombardment of loca l ized  isotopes with 
pa r t i cu la r  c h a r a c t e r i s t i c s .  Researches inherent  i n  t h i s  f i e l d  of 
a c t i v i t y  necessar i ly  involve inves t iga t ions  of prec ise  i so tope  loca l iza-  
t i on ,  k i n e t i c s  of d i s t r ibu t ion  and r ed i s t r ibu t ion ,  metabolism of organic 
compounds, functions of inorganic compounds, and the e f f e c t  of exci ted 
atoms on the s t a b i l i t y  of large molecular complexes. Advantage i s  
sought of s p e c i a l  s i t ua t ions  appl icable  t o  medical p rac t i ce ,  such as 
neutron-capture therapy of glioblastoma multiforma. For such purposes, 
advantage i s  taken of anatomical and physiological condi t ions such as 
the  blood-brain b a r r i e r  s i t ua t ion ,  as w e l l  as of p a r t i c l e  range and rate 
of rad ioac t ive  decay. 

Associated with the neutron-capture therapy developments are 
s tud ie s  of treatment procedures employing pure neutron and pure gamma 
rad ia t ions  - a l s o  se lec ted  mixtures of these.  Such re f ined  RBE s tudies  
enable meaningful analyses of the mechanism of rad io therapeut ic  ac t ion .  
Other assoc ia ted  aictivity areas made spec ia l  by a v a i l a b i l i t y  of the  
medical r eac to r  are ac t iva t ion  (induced r ad ioac t iv i ty )  analyses and t race  
element (manganese, copper, and o ther )  inves t iga t ions .  

Tri t ium-label ing s tudies  ( l a rge ly  i n i t i a t e d  a t  Brookhaven) have 
yielded bas i c  information about DNA synthes is ,  chromosome rep l i ca t ion ,  
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t i s s u e  regenerat ion,  du rab i l i t y  of spec ia l ized  ce l l  types,  and secre tory  
function. The techniques (including use of carbon-14) have such remark- 
ab le  p o s s i b i l i t i e s  t h a t  many other  developments and discoveries  are to  be 
expected 

Because of i n t e r e s t ,  technical  competence, and pa r t i cu la r  oppor- 
t u n i t i e s  as w e l l  as, spec ia l  f a c i l i t i e s ,  preliminary a t t e n t i o n  has been 
given t o  very high i n t e n s i t y  (pulse-type) and very low i n t e n s i t y  
(environmental-type) i r r ad ia t ion .  Within the scope of t he  f i r s t  are 
unique treatment opportuni t ies  for  deal ing with cancer and o the r  late 
e f f e c t s ,  and within t h a t  of the la t ter  (radioepidemiology) are oppor- 
t u n i t i e s  t o  determine the inf  h e n c e  of low-level i r r a d i a t i o n  exposure 
increments t o  popullation groups r e s u l t i n g  from general  atomic energy 
developments. Inherent  are p o t e n t i a l i t i e s  for  a n a l y t i c a l  considerat ion 
and inves t iga t ion  of the nature  of degenerative diseases  of many types 
( a r t e r i o s c l e r o s i s ,  nephrosis,  c i r r h o s i s ,  neoplasia ,  s t e r i l i t y ,  anemia, 
and o thers ) .  

Bearing i n  mind the unique f a c i l i t i e s ,  the spec ia l  competence, and 
the  unusual assoc ia t ions  ava i lab le  a t  the Brookhaven Laboratory, it 
appears necessary to take cognizance of the following: 

1. That every e f f o r t  w i l l  be made to  discover,  u t i l i z e ,  and 
test  therapeut ic  advantages provided by a medical reactor. 

2. That impressions about therapeut ic  advantages, based on 
c l i n i c a l  experience, w i l l  become advanced within the coming 
ten-year ,period 

3.  That,  desp i t e  the necessary remoteness, opportuni t ies  and 
advantages a r e  provided a t  Brookhaven t h a t  cannot be 
dupl icated a t  more than a few locat ions,  even i f  unlimited 

. funds were ava i lab le .  

Research i n  the l i f e  sciences a t  the Brookhaven National Laboratory 
i s  supported a t  an operat ing l eve l  of $4,715,000 i n  FY 1960; an estimated 
103 s c i e n t i f i c  man years i s  devoted t o  pro jec ts  i n  medicine, biology, 
environmental sciences and hea l th  physics. 
radiobiology and i n  bas i c  s tud ies  i n  molecular and c e l l u l a r  biology, 
along with a modest increase i n  a number of areas  of nuclear medicine 
point  t o  an o v e r a l l  increase approximating 30% during the next ten  years.  

Planned expansion i n  p lan t  

i 1 5 2 I 3 b  
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LABORATORY PROGRAM FORECAST 

- OAK RIDGE NATIONAL LABORATORY 

The w a r t i m e  Cl inton Laboratory, which u l t imate ly  gave rise t o  the 
Oak Ridge National Laboratory, w a s  b u i l t  i n  1943 with two major ob jec t ives  
c lose ly  r e l a t e d  to  the nuclear weapons e f f o r t .  F i r s t  w a s  the construct ion 
and operation of a production sca l e  p lan t  fo r  the electromagnetic separa- 
t i o n  of uranium-235 from hormal uranium. 
development on a p i l o t  p lan t  scale of methods for  the production of 
plutonium-239 t o  be employed i n  the plutonium production p lan t  under 
construct ion a t  Hanford. This involved construct ion of the Clinton p i l e  
and the development of methods and equipment fo r  the chemical separat ion 
and pu r i f i ca t ion  of plutonium-230 from the f i s s i o n  products produced by 
neutron bombardment of uranium-238. 

The second objec t ive  was the 

Following the war, the b io logica l  research e f f o r t ,  which previously 
had been concerned 'Largely with hea l th  physics research t o  insure the 
sa fe ty  of the operat ions,  w a s  expanded by the formation of the Biology 
Division. The undeirlying philosophy of the Biology Division i s  the  study 
of the mechanisms o f  r ad ia t ion  e f f e c t s  i n  b io logica l  systems i n  an e f f o r t  
t o  design means of protect ion aga ins t  rad ia t ion  damage and of counter- 
ac t ing  the damage a f t e r  the rad ia t ion  has been absorbed. 
been largely along ,genetical  and cy to logica l  l i n e s ,  with heavy emphasis 
on biochemistry and biophysics. 
cerned with c e l l u l a r  l eve l  e f f e c t s  s there  i s  increasing emphasis on 
mammalian systems a 

The approach has 

Although much of the work has been con- 

The Oak Ridge National Laboratory, i n  col laborat ion with the Oak 

The program has had many facets ,with heavy 
Ridge I n s t i t u t e  of Nuclear Studies ,  has emphasized education and t r a i n -  
i n g  throughout the years.  
emphasis upon t rave l ing  lectureships  i n  the southern u n i v e r s i t i e s ,  and an 
a c t i v e  research pa r t i c ipa t ion  program whereby univers i ty  s t a f f  members 
can work for  periods from three months t o  severa l  years a t  the Laboratory. 
An ac t ive  program of post-doctoral  t r a in ing  by means of temporary research 
associateships  has been very successful ,  not  only i n  t r a in ing  young 
s c i e n t i s t s  but  also1 i n  r ec ru i t i ng  s c i e n t i f i c  personnel. Since the 
establishment of thle Laboratory, many senior personnel have l e f t  t o  
accept un ivers i ty  pos i t ions .  
s c i e n t i f i c  programs of the reg iona l  un ive r s i t i e s  bu t ,  i n  addi t ion ,  has 
accomplished a t r ans fe r  of c e r t a i n  research programs from the Laboratory 
t o  the un ive r s i t i e s , s ince  i n  most cases these individuals  t ransfer red  not 
only portions of t h e i r  own research programs but  also frequently some of 
t h e i r  associated s c i e n t i f i c  personnel. 

This has not only strengthened the 
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The research program of the Biology Division i s  organized i n t o  the 
following large subldivisions: 

1. Cytolpgy and Genetics. 

This large p ro jec t  encompasses s tud ies  with a gktriety of 
organisms, including bacteriophages,  bac t e r i a ,  maize, Tradescantia,  Vicia, 
Drosophila, and recent ly  mammalian t i s s u e  cu l tu re  c e l l s .  The emphasis i s  
on bas ic  s tud ies  of c e l l u l a r  s t r u c t u r e  and function, and of the  ac t ion  of 
r ad ia t ion  on the ' c e i l l  and e spec ia l ly  on the genet ic  apparatus.  This 
program w i l l  continue a t  the present  high level. 

2. Mammalian Genetics and Development. 

The Oak Ridge National Laboratory i s  the s i t e  of the Commission's 
major program i n  wtmmalian genet ics .  
have been obtained throughout the  years ,  the most exc i t i ng  development i s  
the recent  f inding that the induct ion of gene mutations occurs a t  a lower 
r a t e  when the r ad ia t ion  exposure i s  protracted over a long period a t  a 
low dose rate. 
genetic hazards of f a l l o u t  and occupational exposures. 
of a c t i v i t y  w i l l  continue although new pro jec ts  w i l l  be i n i t i a t e d  as 
ce r t a in  major s tud ies  are completed 

Although many important r e s u l t s  

This i s  extremely s ign i f i can t  t o  consideration of the  
The present level 

3. Microbial Protect ion and Recovery. 

Bacterial and fungal cells  have been employed as model systems 
for  the study of bas ic  mechanisms i n  chemical protect ion and recovery 
from radia t ion .  

4. Mammalian Recovery. 

Laboratory s tud ie s  of protect ion by chemicals and by bone 
marrow t ransplan ta t ion  i n  the m u s e  have been emphasized. The program 
has developed i n t o  a broader one concerned with t i s s u e  t ransplantat ion 
i n  general ,  wi th  emphasis upon r e l a t e d  immunological problems. No 
expansion of e f f o r t  i s  planned. 

5 Pathology=-Physiology. 

These s tud ie s  have been concerned with the pathogenesis of e a r l y  
and delayed somatic r ad ia t ion  e f f e c t s  i n  mammals with emphasis on the 
induction of leukemia and neoplasia.  
encompass the l i f e  shortening and carcinogenic e f f e c t s  i n  mice of chronic 
low-level rad ia t ion .  

This program w i l l  be expanded t o  

6 .  C e  11 Phys io logy. 

The major ob jec t ive  of t h i s  pro jec t  i s  the determination of 
the molecular bas i s  of ce l l  funct ion.  The findings w i l l  provide a back- 
ground t o  f a c i l i t a t e  determination of the e f f e c t s  of rad ia t ion  and other  
i n s u l t s  on cellular function. No major increase i n  t h i s  program i s  
an t ic ipa ted .  
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7 .  Biophysics. 

The biophysics research  i s  concerned with the understanding of 
the bas ic  primary physical and chemical events which under l ie  and govern 
the  ac t ion  of r ad ia t ion  i n  b io log ica l  systems. 
been made by the  appl ica t ion  of e l e c t r o n  sp in  resonance methods t o  
b io log ica l  mater ia l s .  It i s  an t i c ipa t ed  t h a t  these s tud ie s  w i l l  be 
expanded i n  conjunction with an o v e r a l l  increase  i n  the  Comrmission- 
supported e f f o r t  i n  biophysics and bioenergetics.  

S ign i f i can t  advances have 

8 Radiation Immunology. 

These inves t iga t ions  are concerned with the  fundamental 
immunological aspec ts  of bone marrow and o ther  t i s s u e  t ransplan ta t ion ,  
and with fundamental immunological inves t iga t ions .  A modest expansion 
i s  planned,with emphasis on the  immunogenetic aspects of the problem. 

9.  Biochemist=. 

The biochemistry p ro jec t s  a t  the Oak Ridge National Laboratory 
have been Concerned with three  major problems: intermediary metabolism 
in bac te r i a  and p l an t s ,  nuc le ic  a c i d  biochemistry, and pro te in  synthesis.  
Considerable expansion i s  planned with emphasis on the in t e r r e l a t ionsh ips  
and genetic contro'l of nuc le ic  a c i d  and pro te in  biosynthesis,  biochemical 
s tud ie s  of gene ac t ion ,  and s t u d i e s  of cellular d i f f e r e n t i a t i o n  a t  the 
molecular leve 1. 

While the p ro jec t s  i n  p l an t  and mammalian genetics,  which are two 
of the  l a r g e s t  areas of research  a t  Oak Ridge National Laboratory, w i l l  
continue a t  e x i s t i n g  levels of support ,  an expansion of programs i n  
pathology-physiology, b ioenerge t ics ,  r a d i a t i o n  immunology and biochemistry 
ind ica t e  an increase  during the  next  t e n  years  of approximately 20% over 
the  FY 1960 operating level of $5,420,000, with 166 s c i e n t i f i c  man years 
of e f f o r t .  

DOE ARCHIVES 
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LABORATORY PROGRAM FORECAST 

- LMRENCE RADIATION LABORATORY - BEEKELEY 
The Lawrence Radiation Laboratory developed around t h e  cyclotron 

devised by Ernest 0. Lawrence. 
instrument went forward between 1929 and 1936 t o  such a l a r g e  extent  it 
became necessary t o  e s t a b l i s h  the  equivalent  of a research i n s t i t u t e  t o  
c a p i t a l i z e  on the  enormous p o t e n t i a l i t i e s  of these  instruments, f o r  the  
University of Cal i forn ia  and the  group working with Lawrence hadbecome one 
of t h e  th ree  grea t  centers  of t he  now developing f i e l d  of nuclear physics 
and chemistry. The 60" instrument buil t  i n  t h e  then  newly organized 
Crocker Laboratory made ava i lab le  for t h e  first time radioact ive elements 
i n  amounts s u f f i c i e n t  for medical use. 

The b a s i c  designs and development of t he  

Small amounts of P32 had become ava i lab le  i n  1936 from the  small 
cyclotrons and "0%. H. Lawrence a t  Ca l i fo rn ia  and Artom and Hevesy i n  
Europe had used P3r f o r  t r a c e r  purposes i n  1936. 
by v i r t u e  of h i s  source of supply was the  f irst  t o  exp lo i t  t he  use 
of P3* t o  t r e a t  hematological d i seases  and t h i s  group therefore  became 
the nucleus of the  hea l th  physics-biomedical research organization formed 
under the  Manhattan D i s t r i c t  t o  study t h e  b i o l o g i c a l  e f f e c t s  bf radio- 
isotopes which might l i m i t  t he  concurrent developments i n  r eac to r  technology 
and f i s s ionab le  mater ia l  production. 

Lawrence, however, 

The pos i t ion  of such a biomedical group i n  a nuclear energy research 
complex was f i rmly es tab l i shed  during t h e  war years  so t h a t  when the  newly 
formed AEC undertook t o  support f u r t h e r  developments i n  nuclear physics and 
chemistry a t  BerkeIley, a biomedical group was a l s o  organized unbr Dr. John 
Lawrence andJoseph Hamilton t o  continue t h e  exce l len t  research programs 
of the  war years.  The' Donner Founh t ion  cont r ibu ted  t o  t h e  fu r the r  deve lop  
ment of t h i s  p o u p  by providing funds f o r  a modern biomedical research bui lding 
and a s s i s t i n g  i n  s e t t i n g  up a pav i l ion  a t  t h e  Universi ty  Student Infirmary 
where research on pa t i en t s  could be c a r r i e d  on, 
few supporting l abora to r i e s  was b u i l t  wi th AEC funds. 

An animal house with a 

A t  present  about 60% of the  personnel on the  p ro jec t  have t h e i r  
l abo ra to r i e s  i n  th.e Donner Laboratory o r  Donner Pavi l ion,  the  remaining 
being i n  the  l i f e  sciences bui lding,  a t  t he  animal l abora to r i e s ,  o r  working 
i n  connectinn with one o r  another of t he  seve ra l  acce le ra tors .  

In  the  case of the Donner Laboratory, it is  an t i c ipa t ed  t h a t  g rea t e r  
emphasis w i l l  be placed on the  Use of t h e  pa r t i c l e -acce le ra to r s  ava i lab le  
a t  LRL t o  study the  e f f e c t s  of heavy-part ic le  r ad ia t ion  on c e l l s  and c e l l  
components. 
p r a c t i c a l  therapeut ic  appl ica t ions .  
acce le ra tor  s p e c i f i c a l l y  designed for de@p X-ray therapy may be designed 
and b u i l t .  

These s tud ie s  a t  first w i l l  be b a s i c  but,  no doubt, w i l l  have 
There i s  t h e  p o s s i b l i t y  t h a t  a p a r t i c l e  

DOE ARCHIVE 
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Research on the biological e f fec ts  of deuterium w i l l  also be 

expanded, 

The experiments concerned with photosynthesis and basic molecular 
radiation chemistry w i l l  continue t o  provide the major stimulus for  
many of the ideas responsible for the progress i n  understanding the effects 
of radiation on l iving t issue.  
the next 10 years a major breakthrough i n  this f i e l d  on photosynthesis and 
energy accumulation i n  l iving t issues  which would have major effects M the 
whole f i e l d  of biochemistry. 

It would not be improper t o  anticipate within 

The studies on the distribution of radioactive materials i n  the 
mammal w i l l  gradually be terminated as  the animals die off .  
used for  t h i s  program w i l l  be employed t o  develop a colony of pathogen-free 
animals which w i l l  be par t icular ly  useful fo r  analyzing the role of s t ress  
from infectious diseases i n  the acute and chronic radLation syndrome. 
studies which may expand abruptly i f  a breakthrough develops are concerned 
with: m e  erythropoietic principle obtained fmm urinej the pinhole 
camera technique of' scanning; the relat ion of f a t t y  materials and foods t o  
disease of the a r te r ies  and t o  the aging processj and the use of labeled 
hormones and biological compounds t o  study biological processes and diseases. 

The space 

Other 

It i s  recommeikiedthat the role of the Lawrence Radiation Laboratory, 
as  well as that  of LASL and Sanaa,  include increased attention and ex- 
pansion of theoretical  and laboratory studies of weapom effects,  pheno- 
menology of blast ,  thermal, prompt radiation, and fa l lou t .  

The training e f for t  a t  Berkeley i s  gaining greater reputation every 
year but there is 12 l i m i t  t o  the number of persons which can be accepted 
and adequately trained a t  the laboratory; i n  t h i s  case the l i m i t  i s  se t  by 
both space available and the permanent s taff  supported by the budget. 
the whole, therefo:re, the Dormer Research Laboratory should expand i n  a 
gradual well-controlled fashion t o  about 50$ greater than i t s  present size 
and ac t iv i t ies .  Tlais w i l l  necessitate a rearrangement of the present 
f a c i l i t i e s  and quarters, but no predictions are possible u n t i l  the university 
has decided a nmbier of internal problems. 

O n  

The FY 1960 operating level  of support is $2,226,000, with an effort 
of 64 scientif ic  man years. 
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LOS ALAMOS SCIENTIF'lC LABORATORY 

The U s  Alamos Scientific Laboratory was o f f i c i a l l y  established i n  
A p r i l ,  1943 f o r  research and development concerned w i t h  nuclear weapons. 
Although weapons research remains one of the major objectives of the Labora- 
tory today, the personnel and f a c i l i t i e s  make it a center of physics 
research and there are large programs i n  theoretical  and experimental 
physics, chemistry and metallurgy i n  addition. Sinceifrom the outset, it 
w a s  known tha t  IDS Alamos workers would be handling plutonium, a Bio- 
medical Research Division was immediately organized t o  study the unique 
and d i f f i cu l t  prob:Lems attendant thereto. 
biomedical research group of about 25 s taff  members and 30 supporting per- 
sonnel has grown. 
re la ted t o  weapons research development andtes t ing ,  many of the problems 
encountered have necessitated basic research on radiation biology, bio- 
chemistry, biophysics, radiochemistry and instrumentation. The program 
of the Laboratory :has been especially valuable i n  studying the physiology 
and ef fec ts  of a v.ariety of radioactive isotopes and f i s s ion  products, 
and i n  the development and application of s c in t i l l a t i on  counting techniques 
including whole body counting methods. 
been invaluable i n  radiation monitoring a t  weapons t e s t s  and i n  the fal lout  
monitoring and surveillance project. 

From this beginning, the present 

While most of t he i r  ac t iv i t i e s  have been direct ly  

I n  addition, the Laboratory has 

The t o t a l  program w i l l  remain quite stable i n  the coming years. 
Continued emphasis w i l l  be placed on sc in t i l l a t ion  counting techniques 
f o r  monitoring and. whole body counting purposes. Attempts t o  recreate 
under laboratory conditions the exposure rates of a fresh fa l lou t  gamma 
f i e l d  w i l l  expand s l ight ly  along with measures of changes i n  recovery 
mechanisms and resistance t o  stress. Smaller studies i n  c e l l  injury and 
metabolism w i l l  provide data pertinent t o  the whole body effects  of 
radiation under investigation, 
of tritium and t r i t i a t e d  compounds i s  anticipated though t h i s  w i l l  be 
of fse t  by the completion of other studies of f i s s ion  product metabolism 
and effects .  
body and wole body i r radiat ion w i l l  continue. 
program are  anticipated. 
Laboratory program t o  the programmatic needs of the Commission w i l l  
continue. 

Some expandion i n  studies on the toxicity 

The U s  Alms program on the long term ef fec ts  of pa r t i a l  
No major expansions of 

The close adherence of the Los Alamos Scientific 

Support of biomedical research may be expected to  increase in  the 
order of 15% from i t s  FY 1960 operating level of $1,008,000, and 
25 sc ient i f ic  man years of effort .  
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HANFORD ATOMIC PRODUCTS PLANT 

The completion of the  plutonium production f a c i l i t i e s  I n  1944-45 neces- 
s i t a t e d  a program of b io logica l  research t o  insure  am adequate rad ia t ion  
p ro tec t ion  program, 
e spec ia l ly  plutonium metabolism and e f f ec t s .  I n  addi t ion,  s ince  water 
was used t o  cool the reactors ,  inves t iga t ion  of poss ib le  e f f e c t s  on 
aquat ic  l i f e  i n  the  Columbia River w a s  i n i t i a t e d ,  The c lose  assoc ia t ion  
of the  Hanford b io log ica l  research program t o  a production f a c i l i t y  has 
pointed the way towards many problems of importance t o  the Atomic Energy 
Cormnission. I n  recent  years, the character  of the  research program has 
gradual ly  changed towards a more bas ic  approach t o  the problems being 
s tudied,  In addition, a c loser  l i a i s o n  between the  northwestern uni- 
v e r s i t i e s  and Hanfsord i s  developing which promises t o  be b e n e f i c i a l  both 
t o  the  un ive r s i ty  community and t o  the Commission. 

This involved s tud ie s  of f i s s i o n  product and 

Research endeavol's concerning the hazard evaluat ion of i n t e r n a l l y  de- 
posi ted radioisotopes on organs and organ systems i n  s m a l l  and l a rge  
animals w i l l  be maintained and expanded where necessary, s ince  l i t t l e  
v a l i d  information is cur ren t ly  ava i lab le  t o  de l inea te  dose-effect  r e l a -  
t ionships  and t o  permit acceptable extrapolat ion of e f f e c t s  and hazards 
t o  man. Chronic feeding experiments employing var ious f i s s i o n  products 
and r eac to r  e f f l u e n t  radioisotopes have been emphasized. Pa r t i cu la r  at- 
t en t ion  i s  d i r ec t ed  toward r ad ia t ion  e f f e c t s  on nuc le ic  ac id  metabolism 
of the g a s t r o i n t e s t i n a l  t r a c t .  Projected s tudies  over t he  next t e n  years 
wT11be expanded t o  lnclude comprehensive metabolic and b io logic  response 
s tud ie s  concerning Pu-239, S r - 9 ,  Ca-45, REI-226, ~n-65,  P-32 and RU-106. 

Development of the use of miniature swine as  an experimental animal will 
be emphasized. 
topes, such as plutonium, should be expanded. The add i t ion  of s tud ies  
on the f a c t o r s  a f f ec t ing  the permeabili ty and absorpt ive p rope r t i e s  of 
c e l l s  toward radionuclides i s  urgent ly  needed. 

Studies  concerning removal of i n t e r n a l l y  deposited iso-  

Biological  and environmental sciences research a t  the  Hanford Plant  i s  
being supported in FY 1960 a t  a l eve l  of  $2,298,000, with 6 3  s c i e n t i f i c  
man years of e f f o r t .  On the  assumption t h a t  na t iona l  economic f ac to r s  
remain constant  and tha t  organizat ional  re la t ionships  of the  program a re  
no t  a l t e r e d ,  the cur ren t  l eve l  of support could be expected t o  increase 
approximately 15%. 

DCX ARCHIVES 



- 13- 
, 

9 3 
LABORATORY PROGRAM FORECAST 

ARGONNE CANCER RESEARCH HOSPITAL 
-.’.4.”- 39 f 
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The Argonne Cancer Research Bos t a l ,  operated by the University of 

Chicago, was completed i n  ea r ly  1952 and made an i n t e g r a l  pa r t  of the 
B i l l i ngs  Hospi ta l ,  both of which are c lose ly  in tegra ted  with the Medical 
School. The establishment of this cancer hosp i t a l  w a s  authorized by 
the President -for the  primary purpose of exploring the therapeut ic  and 
diagnost ic  uses of radioisotopes i n  p a t i e n t s  su f fe r ing  from cancer. 
This f a c i l i t y  provides an opportunity f o r  competent medical s c i e n t i s t s  
t o  conduct comprehensive s tud ie s  i n  p a t i e n t s  hospi ta l ized  with various 
types of malignancies. 
assess the therapeut ic  value of var ious te le therapy devices,  including 
the cobalt-60 uni t : ,  the 2 MeV Van de Graaff ,  and the 50 MeV l inear  
acce lera tor .  

In  p a r t i c u l a r ,  it also af fords  an opportunity t o  

Thbugh the program i s  or ien ted  pr imari ly  toward metabolic s tudies  
~ and the therapeut ic  use of high energy p a r t i c l e  acce lera tors ,  the 
group has been encouraged t o  pursue any promising leads,  though 
per ipheral ,  t o  the cancer problem. The encouragement of such research 
tends t o  a t t r a c t  b e t t e r  s c i e n t i s t s  i n t o  the program. 

With the recent ly  completed 50 Mev l inea r  acce lera tor  now i n  
operation and bein,g used i n  the treatment of pa t i en t s ,  t h i s  cancer 
research f a c i l i t y  ‘has reached a s t a b l e  operat ional  l eve l  which should 
not  increase t o  any grea t  ex ten t  i n  the foreseeable fu ture .  The main 
mission of the H o s p i t a l  w i l l  continue t o  be t h a t  of conducting 
extensive s tudies  on hospi ta l ized  p a t i e n t s  using radioisotopes 
therapeut ica l ly ,  d iagnos t ica l ly ,  and as t r a c e r s  i n  metabolic e x p e r i k n t s .  

There should be l i t t l e  o r  no change i n  the tempo of s tud ies  directed 
toward de tec t ing  metabolic defec ts  i n  both cancer and i r r ad ia t ed  
pa t ien ts .  With the ava i lab le  personnel i n t e re s t ed  i n  t h i s  phase of 
the  research program, i t  i s  envisaged t h a t  there  w i l l  be a continued 
i n t e r e s t  i n  improvising new instrumentation, as w e l l  as the u t i l i z a t i o n  
of various isotopes and labeled compounds i n  studying metabolic defec ts ,  

The follow-up s tudies  which have b ca r r i ed  out  i n  the radium 
d i a l  painters  i n  cooperation with X X Z 3 / s  qt u ld  continue for  several  
years, and i n  a l l  probabi l i ty  the whole body counter a t  AeRH w i l l  prove 
usefu l  i n  studying these pa t ien ts  and/or any other  pa t ien ts  with 
s i m i  lar conditione; . 

Both the immunological research and the  research associated with 
recovery from radia t ion  in jury  w i l l  
tempo for  the ensuing three years ,  Also, the  program directed toward 
an e luc ida t ion  of fac tors  which inf luence surv iva l  of transplanted 
t i s s u e s  w i l l  be a continuing e f f o r t  fo r  a t  least a three-year period. 

continue a t  the same 
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That portion of t h i s  program which requi res  some comment i s  the 
It i s  the expectat ion t h a t  i n  the matter of erythropoiet in  s tud ies .  

very near fu ture  t:his substance w i l l  be i s o l a t e d  and character ized t o  
such an ex ten t  t h a t  c l i n i c a l  t r ia ls  w i l l  be f eas ib l e .  I f  t h i s  becomes 
a r e a l i t y  within the next year ,  much of the cur ren t  work i n  t h i s  area 
w i l l  terminate. Whether o r  not  the  c o s t s  involved with the c l i n i c a l  
t r i a l s  w i l l  be borne by the AEC i s  a matter which has not  been re- 
solved; i f  s o ,  thjts would approximate $200,000. 

It i s  w e l l  recognized t h a t  the decis ion t o  bui ld  and operate a 
cancer  research hospi ta l  c lose ly  in tegra ted  with a f i r s t - c l a s s  medical 
school has c e r t a i n  in tangib le  bene f i t s .  
no t  possible  f inanc ia l ly  by a p r iva t e  i n s t i t u t i o n ,  and i n  t h i s  case it  has 
enabled a group of outstanding medical s c i e n t i s t s  t o  have ava i lab le  the 
f a c i l i t i e s  of the AEC t o  cope with most i n t r i c a t e  and complicated 
problems. Though one might argue t h a t  such a f a c i l i t y  might eas i ly  be 
supported by pr iva te  en te rp r i se ,  i n  r e a l i t y  i t s  ef fec t iveness  would be 
g rea t ly  reduced under such an arrangement. The operation of t h i s  
f a c i l i t y  i s  cos t ly  on one hand, bu t  it does permit ca re fu l  and thorough 
study of cancer pa t ien ts  who otherwise would f ind  it impossible to  
remain hospi ta l ized  for  long periods of t i m e .  A considerable amount of 
knowledge i s  being accumulated i n  t h i s  Hospi ta l ,  and i t  i s  important 
t o  note t h a t  a thorough study of s e l ec t ed  pa t i en t s  y i e lds  considerable 
information to  the research workers i n  con t r a s t  t o  the r a the r  short-  
term type of stud:y one would be forced t o  conduct i n  a pr iva te  hospi ta l  
where d a i l y  expenses ar4 a concern. t o  the pa t i en t .  

An undertaking of t h i s  sort w a s  

It i s  d i f f i c u l t  t o  pred ic t  r e s u l t s  of t h i s  s tudy  during the 
next ten-year period, but i n  t h i s  p a r t i c u l a r  instance i t  i s  con- 
s idered t h a t  the operat ional  l eve l  should be f a i r l y  w e l l  s t ab i l i zed ;  
and, bar r ing  any unforeseen problerns, should no t  exceed the 
$2,500,000 f igure,  a s  compared t o  the FY 1960 l eve l  of $2,100,000, with 
an e f f o r t  of 46 s c i e n t i f i c  man years. 

The p o s s i b i l i t y  of t r ans fe r r ing  funding and r e spons ib i l i t y  of 
t h i s  Hospital  t o  another agency of Government w a s  r a i sed  some t i m e  ago, 
and the j u s t i f i c a t i o n  for  not doing SO s t i l l  holds.  

I n  i t s  basic  l eg i s l a t ion  the AEC i s  authorized t o  engage i n  
medical, b io logica l ,  and hea l th  research involving the u t i l i z a t i o n  of 
f i ss ionable  and radioact ive mater ia l s .  
t h a t  i t  wishes the Commission t o  engage i n  cancer research,as evidenced 
by spec i f i c  language i n  the Appropriation A c t  f o r  FY 1948 when $5,000,000 
was made ava i lab le  for  t h a t  purpose. The medical consul tants  t o  the 
Cormhission a t  t ha t  t i m e  considered the Argonne Cancer Research Hospital  
u n i t  a proper pa r t  of the AEC cancer program. 
the Public Health Service ca re fu l ly  reviewed this  pro jec t  and reported 
t h a t  he and members of the s t a f f  of the National Cancer I n s t i t u t e  COR- 

sidezed i t  ju s t i f i ed .  

The Congress has ?de i t  c l ea r  

The Surgeon General of 
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With time there  has evolved some change i n  d i r e c t i o n  and emphasis i n  
support  of cancer research. In  pa r t i cu la r ,  the r ap id ly  expanding uses of 
r a d i a n t  energy, the increasing numbers of workers po ten t i a l ly  exposed to 
r ad ia t ion ,  the world-wide increase i n  r ad ia t ion  background secondary t o  
atomic weapons t e s t ing ,  and the fu ture  problems y e t  t o  be solved i n  waste 
d isposa l  from power and i n d u s t r i a l  uses a l l  prompt the Commission t o  main- 
t a i n  an ac t ive  supporting i n t e r e s t  i n  cancer research  and a l s o  i n  the 
r e l a t ionsh ip  between rad ia t ion  exposure and cancer induction. 

The t o t a l  budget for  cancer research within the Division of Biology 
and Medicine is  approximately e igh t  per cent  of the  t o t a l  budget, an 
amount which i s  considered minimal by our Advisory Committee for  Biology 
and Medicine. The ACBM repor t  of i t s  January 1959 meeting recommends 
t h a t  the ACRH not be divorced from Commission r e spons ib i l i t y .  
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The University of Rochester Atomic Energy Project had i t s  begin- 
ning i n  1943 under the Manhattan Engineering District. 
was t o  devklop eqlerimental data that would enable the establishment 
of safe levels  of exposure t o  various chemicals and radioactive sub- 
stances w e d  i n  the development of the A-Bomb. 

Its mission 

After the establishment of the Atomic Energy Commission, the 
biological and medical programat the University of Rochester was 
placed on a more permanent basis, and more closely associated with the 
University. 
Medical School hats contributed t o  the closest association and inte- 
gration with the :parent university of any of the Commission-sponsored 
laboratories. 
Biology, Vhich has fu l l  departmental s ta tus  in  the Medical School, 
Nine members of the Project staff hold the rank of f u l l  professor, and 
there a re  many more i n  the other faculty grades. The t o t a l  scient i f ic  
s ta f f  numbers about f i f ty .  

The jphysical proximity of the AEC f a c i l i t i e s  t o  the 

Thle Project is administered by the Department of Radiation 

A n  jimportant educational and training program i s  operated by the 
Project. In  addition t o  Coxmission-supported courses i n  Radiological 
Physics and Industrial. Medicine, which supply many of the health physicists 
fo r  Commission and contractor f ac i l i t i e s ,  more than half of the graduate 
students enrolled. i n  the l i f e  sciences i n  the Unfversity Graduate School 
are  under the Department of Radiation Biology. These students may major 
i n  biophysics, radiation biology, pharmacology, o r  biochemistry. 
graduates of theeve courses have f i l l e d  many responsible positions il the 
Commission installations,  both i n  research and i n  operations. 

The 

Program Forecast 

Although the Rochester Project now has strong teaching and basic 
research programs, the Conrmlssion continues t o  rely on t h i s  laboratory 
f o r  much of its toxicological data. The Division of Pharmacology alzd 
Toxicology has aLways cupperated i n  studying the toxicity,  retention, 
excretion, and movement within the body of materials i n  the atomic 
energy i d u s t r y  suspected of chemical or  radiological toxici ty  or  other 
detrimental effects.  Uranium, thorium, radium, radon, beryllium, 
polonium, t ha l l i um,  M u g ,  and mercury are examples. The alpha-inhalation 
laboratory is we:ll equipped t o  study the relat ion of various par t ic le  
sizes t o  the inhalation, retention and distribution of aerosols. The 
studies a re  expectedto continue fo r  many years and w i l l  be increasedby 
the addition of strong programs i n  aerosol physics, pulmonary physiology, 
and instrmmntation. Other programs i n  this divis5on are  devoted t o  bone 
metabolism and the study of the transport of ions across cel lular  membranes. 
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The Radiology and Biophysics Division i s  oriented p r h a r i l y  toward 
the study of biological processes by physical techniques and of certain 
aspects of chronic radiation damage and recovery. 
expected t o  continue for a number of years a t  the present leve l  of 
e f for t .  
could be transferred t o  other University departments, 

These programs are 

A re la t ive ly  small  program concernedwith amino acid metabolism 

The Medical Division carr ies  out metabolic studies i n  i r radiated 
animals, and devises and t e s t s  various c l in ica l  procedures for promoting 
recovery from acute radiation damage. 
crease i n  ac t iv i ty  unless radically new anti-radiation drugs are developed. 
It is  ant ic ipatet l that  the Medical Division w i l l  decrease the leve l  of i t s  
experimental program with animals and pay increased at tent ion t o  long-term 
effects  as they may be observed i n  human populations occupationally ex- 
posed t o  radiation and radioactive materials. 

This program is expected t o  de- 

A small but significant program, both basic and applied, on the 
production of bwrns by short, intense flashes of thermal radiation has 
supplied the Comnission with most of i t s  knowledge of the processes in- 
volvea and possible methods fo r  protection from burns caused by nuclear 
weapons. 
the next t w o  years. 
bably be transferred t o  the Ins t i tu te  of Optics. 

This work is  essentially complete and w i l l  be phased out during 
The basic program i n  physical measurements w i l l  pro- 

During the past few years the s ta f f  of the Project has paid increasing 
attention t o  the programs dealing with long-term, low-level effects  of 
radiation i n  several species of laboratory animals. 
pected t o  continue for  a number of years and may be flrrther increased t o  
meet specific needs of the Commission, However, no significant increase 
in  the number of scient i f ic  personnel is  planned, and it i s  expected that 
the leve l  of operations w i l l  remain essentially constant during the next 
ten years. 

These studies are ex- 

The FY 1960 operating budget a t  the University of  Rochester is  
$1,746,000. 

D O E  ARCHIVES 
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OAK RIDGE INSTITUTE OF N U C W  STUDIES 

MEDICAL mvrsrol\r 

The Oak Ridge I n s t i t u t e  of Nuclear Studies  is a non-profit cor- 
porat ion of 37 Southern universities and col leges  which have t h e  
r e spons ib i l i t y  over the four Divisions of the  I n s t i t u t e :  
Training, Universi ty  Relations,  Museum and Medical. 

Special 

The Medlcal Divis ion was formdly  organized i n  January 1949 as a 
research u n i t ,  t he  broad i n t e r e s t s  of which are d i r e c t e d t a r a r d t h e  
preliminary inves t iga t ion  of promising p o s s i b i l i t i e s  i n  t h e  applica- 
t i o n  of rad ioac t ive  substances t o  the  study of cancer and r e l a t e d  disease,  
It was loca ted  i n  Oak Ridge with t h e  q r e s s e d  i n t e n t  of developing a 
medical cen ter  pecu l i a r ly  appropriate t o  the Oak Ridge loca t ion  which would 
explo i t  f o r  t h e  bene f i t  of medicine as a whole the  spec ia l  opportuni t ies  
of an A. E. C. i n s t a l l a t i o n .  The presence and personal i n t e r e s t  of a 
l a r g e  s t a f f  of ou.tstanding e lec t ronic ,  nuclear instrumentation and isotope 
production s p e c i a l i s t s  of the  Oak Ridge National Laboratory has contr ibuted 
g rea t ly  t o  the  successful  pioneer work i n  radioisotope therapy, tele- 
therapy design arid p a t i e n t  treatment. 

A primary reason f o r  e s t a b l i s h h g  a c l i n c i a l  research program a t  Oak 
Ridge was t h e  a v a i l a b i l i t y  of shor t - l ived  isotopes from the  reac tors .  
The extensive c l i n i c a l  evaluation of gallium-72 wi th  a h a l f - l i f e  of four- 
teen  hours i s  an example of a study ca r r i ed  out a t  ORINS t h a t  wouldhave 
been impossible t o  u n d e ~ a k e  a t  a more d i s t a n t  l oca t ion  from an isotope 
producing reac tor .  Currently t h e  e f f o r t s  i n  the  c l i n i c a l  program are 
d i r e c t e d t o w a r d  the  i n t e r n a l  use of new isotopes p lus  s tud ies  involving 
ex terna l  irradia1;ion followed by bone marrow t ransplan ta t ion .  
bas i c  and p r e - c l i n i c a l  s tud ies  a re  being pursued i n  an e f f o r t  t o  l e a r n  more 
about the  d i s t r i l m t i o n  and metabolism of man i n  t h e  diseased s t a t e .  'Thus ' 

far 1,002 p a t i e n t s  have been admitted f o r  treatment.  
s ix ty-s ix  a r t i c l e s  have been published i n  medical and s c i e n t i f i c  journals .  

Ektensive 

One hundred and 

A coro l la ry  f e a t u r e  of t h e  ORINS' Medical Division i s  the  close working 
r e l a t ionsh ip  which has been developed between c l i n i c a l  and instrumentatto3 
services .  I n  many i n s t i t u t i o n s  t h e  p a t i e n t  program i s  adminis t ra t ively 
qui te  separated from t h e  physics and e l ec t ron ic  areas ,  and the  close co- 
operation and int imate  working re la t ionships  ORINS now enjoys na tu ra l ly  
are not o f t en  possible .  I n  the  case  of ORINS t h e  c l i n i c a l  program con- 
t i n u a l l y  c a l l s  a t t e n t i o n  t o  problems requir ing new instrumentation; t he  
instruments a r e  developed on the  spot with c l i n i c a l  and e l ec t ron ic  specfal is t .s  
working together throughout; and when developed the  instruments a r e  t r i e d  
out on p a t i e n t s  by t h e  same team of s p e c i a l i s t s .  

An accompariiment of t h i s  program i s  the  t r a i n i n g  of physicians and 
s c i e n t i s t s  from t h e  United S t a t e s  and foreign countr ies .  
forty-four American physicians and twenty-seven f o r e i m  ones have spent 
from three  months t o  t w o  years i n  the  Medical D i v i s i o i .  
by ' th i r ty-s ix  sczLentists in the  l i f e  sciences.  

One hundred and 

!J%is was augmen%ed 

I -._ - , ... - ... ." 
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It i s  contenplated tha t  the Medical Division w i l l  continue t o  operate 
a t  o r  near i t s  present leye l  of support for a t  l ea s t  another ten years. 
The completion of' the Whole-Body Irradiation f a c i l i t y  w i l l  undoubtedly 
lead t o  an expanded fundamental study on the effects  of whole body ir- 
radiation with perhaps less emphasis on the use of new isotopes. 
f a c i l f t i e s  w i l l  permit radiation t o  be directed a t  patients from several 
directions with a result ing more uniform dose distribution. 
be continuedto develop biological t e s t s  .that w i l l  help i n  determining doses 
so that persons exposed t o  known or unlanown amounts of radiation can be 
properly evaluated and treated.  
marrow transplantration w i l l  separate into two paths of investigation: 
w i l l  be the evaluation of the treatment of acute leukemia by wholebody 
i r radiat ion without the addition of bone marrow; the second w i l l  be 
further e f for t s  to transplant bone marrow. 
radiation with bone-marrow transplantation may prove t o  be an effective 
form of treatment, for  certain cases of acute leukemia, and whole-body 
i r radiat ion without bone-marrow transplantation may be used t o  good effect  
i n  other types of' leukemia or widespread neoplasm without abnormality of 
hematopoiesis. 
bution and metabolism of isotopes. 
continued training of physicians and scient is ts  i n  the medical use of 
radioisotopes and teletherapy methods. 

The new 

Efforts w i l l  

It is  expected that the leukemia and bone- 
One 

It is hoped whole-body ir- 

Ckeater emphasis w i l l  be given t o  questions of distri- 
Of secondary in te res t s  w i l l  be the 

While, as stated above, no major expansion i s  anticipated, studies 
in  whole body irradiation and bone marrow transplantation could result 
i n  a modest increase of 10% above the FY 1960 operating level of 
$1,150,000, with 40 sc ient i f ic  man years of effort.  
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UNIVERSITY OF CALIFORNIA - IDS ANGELES 

The Atomic Energy Pro jec t  a t  the University of Cal i forn ia  a t  Los 
Angeles w a s  es tabl ished i n  1947 i n  conjunction with the appointment of 
D r .  Stafford Warren as Dean of the  newly created School of Medicine on 
the Westwood Campus. D r .  Warren who had been one of the founders of 
the Medical Department of the Manhattan District w a s  thus ab le  t o  
car ry  on h i s  ideas of the  pos i t ion  of nuclear medicine i n  the general  
f i e l d  of medical research and teaching. 
concepts t o  have been remarkably accurate.  

Experience has proved h i s  

With the ass i s tance  of the then recent ly  formed Atomic Energy 
Commission, a few surplus  wooden barrack bui ldings were converted i n t o  
labora tor ies ,  oiEfices and animal quar te rs ,  and by mid-1948 the laboratory 
w a s  i n  operation. Many of the e a r l y  s t a f f  members have subsequently 
become facul ty  members of the School of Medicine, while others  have 
gone i n t o  numerous f i e l d s  of practical  medicine. 

Program-wise, the UP-UCIA has been concerned with three main 
l i n e s  of research: environmental contamination; e f f e c t s  of rad ia t ion  
on the mammal ;  i3nd instrumentation for  biologic  research. The program 
typ ica l ly  has d e a l t  with a broad examination of the various face ts  of 
each of the above categories  r a the r  than a de ta i led  penetration of  an 
academic f i e l d  in i t s  r e l a t i o n  t o  rad ia t ion .  I n  addi t ion ,  the program 
has had a d i s t i n c t l y  programmatic outlook and has cons is ten t ly  resu l ted  
i n  data ,  techniques and equipment of spec ia l  value t o  many aspects of 
the AEC as a whole. 

This proje,ct i s  cur ren t ly  i n  the process of a major reorganization 
under new leadership. 
reorganization and r eo r i en ta t ion  of i t s  program, with spec ia l  reference 
t o  s tud ies  i n  mammalian radiobiology with a more d e f i n i t e  programmatic 
tone. 
the programmatic needs of the  Commission and the t a l e n t s  of the s t a f f .  

The next  few years  should see a gradual 

The exact l i nes  of development w i l l  be defined according t o  

The FY 1960 operat ing l eve l  i s  $1,600,000. A subs t an t i a l  
portion of the an t ic ipa ted  increase i n  support i s  represented by the 
ind i r ec t  cos t s  r e l a t ed  t o  the occupancy of the new building. 
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LABORATORY PROGRAM FORECAST 

‘UNIVERSITY OF TEXNESSEE-AEX PROJECT 

The exposure of a number of c a t t l e  t o  r a d i a t i o n  from prompt radioact ive 
f a l l o u t  from the h i s t o r i c  Alamogordo nuclear detonation focused a t ten-  
t i o n  on the need t o  evaluate  the e f f e c t s  of both ex terna l  and i n t e r n a l  
rad ia t ions  on animals of economic value. Accordingly, the University 
of Tennessee-P;EC Pro jec t  w a s  e s t ab l i shed  i n  May, 1948 t o  inves t iga te  
these problems and others  a f f e c t i n g  agr icu l ture .  
the e f f o r t  has been d i rec ted  towards research on ag r i cu l tu ra l ly  benef- 
i c i a l  appl icat ions of r ad ia t ion  and rad ioac t ive  isotopes.  

A large proportion of 

Current research concerns n u t r i t i o n  and metabolism of f i s s i o n  products, 
methods of removal o r  minimizing radiocontamination i n  famu animals and 
animal products, and e f f e c t s  of ex te rna l  rad ia t ions ,  both acute and 
chronic, with spec ia l  emphasis on e f f e c t s  on physiology of reproduction, 
The need f o r  more data concerning f i s s i o n  product metabolism and removal 
of isotopes such a s  strontium-90 from m i l k  and perhaps other  foods i s  
paramount. There a r e  great voids i n  present  information on r ad ia t ion  
e f f e c t s  on f e r t i l i t y  and s t e r i l i t y .  
be expanded a t  both na t iona l  l abora to r i e s  and un ive r s i t i e s .  
expansion i n  p l an t  science rad iobio logica l  research i s  planned, along 
with coordinated expansions i n  p l a n t  science research i n  the Biology and 
Health -sics Il ivisions at the  O a k  Ridge National Laboratory. This 
Laboratory serves as a center  f o r  a l l  Southeastern Agricul tural  Experi-  
ment S ta t ions  i n  our program on e n e f i  i a l  appl icat ions of radiations 
t o  economic crop breeding. A / % k & v f h e l  of t h i s  a c t i v i t y  i s  planned. 
Perhaps a 15% increase above the FY 1960 level of $560,000 could be 
anticipated. 

It i s  e s s e n t i a l  tha t  these programs 
A major 
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LABORATORY PROGRAM EORECAST 
- AEC HEALTH AID SAFETY LABORATORY - NEW YORJS 

The Health and Safety Laboratory was  organized i n  1947 t o  advise the Com- 
mission on matte:rs r e l a t i n g  t o  the  iden t i f i ca t ion ,  evaluat ion and cont ro l  
of hazards a r i s i n g  from the  p r o F s s i n g  and f a b r i c a t i o n  of nuclear and o ther  
t ox ic  mater ia ls  in  atomic energy'operations.  Of p a r t i c u l a r  s ignif icance 
during the  first years of operat ion of t he  Laboratory were i n d u s t r i a l  hygiene 
and hea l th  physics s tud ies  of the  use of beryllium, uranium and thorium i n  
feed mater ia ls  p l an t s  which l e d  to standards of cont ro l  fo r  these hazardous 
elements. The L,s;boratory staff served as consul tants  i n  the  establishment 
of the hea l th  ph,ysics programs at Fernald, Mallinkrodt, and elsewhere, 

Following the f a l l o u t  of ' ' radioactive snow" over port ions of New York 
S t a t e  r e s u l t i n g  from t e s t  operat ions i n  Nevada i n  the  winter of 1952, t he  
Laboratory w a s  rlequested t o  monitor the  area f o r  r ad ioac t iv i ty  on an 
emergency bas is .  This l e d  t o  the  estab4ishment of a network of f a l l o u t  
monitoring s t a t i o n s  which was first extended throughout the  United States, 
and then throughout the world i n  cooperation with o ther  agencies of the  
United S ta t e s  government and Wpth members of the  United Nations S c i e n t i f i c  
Committee on the Effects  of Atomic Radiation. The Laboratory continues t o  
perform a key ro l e  i n  the  Commission's program t o  estimate the amount and 
d i s t r i b u t i o n  of f a l l o u t  from weapons t e s t s .  

The expanded program of construct ion and operat ion of high energy p a r t i c l e  
acce lera tors  a l s o  presented problems of h e a l t h  and safety,  and the  Labor* 
t o r y  has engaged i n  research, developmnt and f i e l d  inves t iga t ions  of radia-  
t i o n  hazards and t h e i r  cont ro l  i n  the  v i c f n i t y  of these v i t a l  research 
i n s t a l l a t i o n s .  

In more recent  years the Health and Safety Laboratory has added t o  i t s  
competencies a research program i n  the  measurement of extremely l o w  l e v e l s  
of r ad ia t ion  i n  the n a t u r a l  background and i n  deposi ts  of radioact ive mate- 
rials i n  the biosphere. 
two Commission labora tor ies  operated d i r e c t l y  by i t s  own employees. From 
an i n i t i a l  staff numbering approximately 15, the  Health and Safety Labor- 
t o r y  has developed t o  a staff of 85 employees at the end of FY 1959, of 
whom about one-half a r e  profess iona l  personnel and the  l a r g e r  port ion of 
the  remainder a re  technicians.  

The Health and Safety Laboratory remains one of 

The Health and Safety Laboratory program embraces: 

(1) Studies t o  i d e n t i f y  and evaluate  e x i s t i n g  and p o t e n t i a l  hazards 
found i n  AEC and Contractor i n s t a l l a t i o n s ,  involving: (a) mining and 
subsequent production processing of nuclear mater ia ls ,  (b) storage and 
handling of nuclear materials,  ( c )  f a b r i c a t i o n  of components containing 
nuclear mater ia ls .  

( 2 )  Research and development on the  h e a l t h  and safe ty  aspects of 
acce lera tor  design and operation. 
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(3 )  Development and appl ica t ion  of methods t o  estimate the  amount 
and & s t r i b a t i o n  of d e h s i t e d  deb r i s  from weapaas t e s t s :  

(4) Developent  and appl ica t ion  of naethods f o r  the measurement of 
r a d i a t i o n  at  l o w  dose ra tes ,  such as from natural. background, i n  order 
t o  implement, (a) epidemiological studies of large populations, (b)  ac- 
cumulation of data as a basis f o r  evaluat ing degree of envfronmental 
contamination i n  the neighborhood of r eac to r s  and other i n s t a l l a t i o n s  
fnvolving the use of atomic energy. 

The above program i s  pursued under t h e  guidance of t he  Director,  Division 
of Biology and Medfcine for the  primary purpose of cont r ibu t ing  t o  the 
maintenance of adequately safe condftions i n  l abora to r i e s  and indus t r ia l .  
p l a n t s  owned by the AEC, as wel l  as i n  p r i v a t e l y  owned i n s t a l l a t i o n s  
operated under contract  t o  the  AEX, 
a r e  provided with heal th  physics or s a f e t y  d iv i s ions  which contribute 
e f f e c t i v e l y  t o  the immediate cont ro l  of r a d i a t i o n  and general  sa fe ty  i n  
the  s p e c i f i c  locat ions.  The r o l e  of the  Health and Safety Laboratory 
does not encroach upon the a c t i v i t i e s  of l o c a l  s a f e t y  groups operated 
by and f o r  the ind iv idua l  cont rac torso  Instead, the  Health and Safety 
Laboratory, whtch i s  the  only labora tory  of i t s  type operated d i r e c t l y  
by the  AEC, exe r t s  i t s  e f f o r t s  toward developing guide l i n e s  and tech- 
niques f o r  maintenance of h e a l t h  and s a f e t y  i n  the  atomic energy enter-  
p r i s e s  so t h a t  the pr inc ip les  and techniques developed can be u t i l i z e d  
not only by the la rge  and small establishments e x i s t i n g  at  present  but  
a l so  by the numerous i n d u s t r i a l  establishments which are expected t o  come 
i n t o  exis tence within the r e l a t i v e l y  near future .  

. 

A number of t h e  l w g e  establishments 

The only por t ion  o f  the  program described above which probably sho-dd be 
emphasized l e s s  in tense ly  within the  next t e n  years  i s  that deal ing with 
the  f a l l o u t  problem (weapons t e s t  deb r i s ) .  
f o r t h  no Nation engages i n  the  t e s t i n g  of nuc lew weapons under conditions 
which will contaminate the  atmosphere, there  will be a diminishing need 
t o  conduct rout ine sampling and ana lys t s  of f a l l o u t  samples f o r  the purpose 
of defining the  status of f i s s i o n  product deposi t ion.  
t o  es t imate  just when t h i s  e f f o r t  could be reduced v i r t u a l l y  t o  the disap- 
pearance point,  it may be estimated that an impressive reduction i n  e f f o r t  
would be appropriate a t  the end of another --kt f i v e  years. I n  t h i s  
connection it should be emphasized t h a t  the techniques of co l lec t ion  and 
ana lys i s  of samples of f a l l o u t  are appl icable  t o  those s i t ua t ions  which 
would develop i n  the case of a severe r eac to r  accident  which r e su l t ed  i n  
the  dissemination of f i s s i o n  products over a considerable por t ion  of tkie 
landscape. 
nent pos i t i on  i n  the construct ion and operat ion of r eac to r s  it would a p p e e  
that it will be the  AEC's r e spons ib i l i t y  t o  mafntain competence f o r  evdu-  
a t i n g  the seve r i ty  of reac tor  accidents.  

On the  assumption t h a t  hence- 

While it i s  d i f f f c d t  

As long as the Atomic Energy Commission maintains i t s  preemi- 
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A t  some t i m e  i n  the  fu ture  other  port ions of the above program may become 
of more i n t e r e s t  t o  pr iva te  indus t ry  than t o  the Atomic Energy Commission, 
J u s t  when this t r a n s i t i o n  may occur i s  problematical ,  bu t  probably 
industry’s obl iga t ion  and concern w i l l  not become preponderant with respect  
t o  t h a t  of the  AEC within the next t en  y e e s .  

If the assumptions stated above concerning the status of  the fallout 
problem are correct, and a modest expansion for other HASL projects i s  
sustained, the FY 1960 operating budget of $1,894,000 w i l l  not change 
materially. 
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