
The A W d c  Bamb UWalty  cOSd.8Uforr i 8  8 f i e l d  installation Of the 
#rtioaal Aca&uny of Sciencao operated under contract with the Atomic 
Energy C o d s s f o n ,  authorfeed by Reridsatial Directive &tsd 
Z$ove&er 18, 1966. 
Magaraki, -pan and it. facllitber include a clinic and supporting 
laboratories and servicas (dhgaortic ward, clinical, patbologicrl, 
radiological, and isotope laboratorlea, IBW machinerr, Printing, 
photographic and electrical rhopt, m d  8 motor pool). 

The project i r  carried out a t  Hiroshima arid 

8CiaZltifiC rasults of thr R0f-t 8re di8ucrPiruted U report8 
through the Atomic En.rgy C d r r i o a  in the U. 6. and, i n  Japan, 
through the National Snrt i tua  of Ikalth of Japan. 
r u l ~  are oleo pufpBQb4 i n  ths reLentifie literature of  tha U. 8 .  
urd Japan. 

Hmy of the re- 

t i c  and th.rtsp.utic radbtion rrporure of the two popubtfollr. 

C b r a g . 8  
scope ued magnitude of effort in th. AWC program are expected 

UBQ ia the rate of obtaining dak  in the leukemia uurvay md 
iag studies w i l l  rrobalfee at abuut the FY 1960 level. 

ni-1 and will continua a t  approxlmatety present level6 of ef- 
or the indefinite futuro. 

The miarion of the AtoPric l k d  C.rmlty C d r r i o n  continuer to be a 
r t d y  of the late m d  &kyed eftectr of nuclear r8diation irn tha 
populatioar exposed a t  WrorhLrPr a d  Magaulzi in 1945 and in the 
chfldren born of thfo pcrrentage. The prog~rm has been reoriented 8 O  
to u ieat i f ic ,  procedural, urd adainfrtrative direction during N 1939 
and Fy 1960. 
survlueru in cooperation with ?&a Ik$nufrl A-Bolpb Survivor8 re$irtrp, a 
rtudy of zmrbidity In cooperatlm with reveral large ladwtrlal con- 
cern~ employing A-bumb aurviyolc8, en inveatimtiou of cardiovarcu3nr 

Hew prolguiar inch& Rpp)t xegistry, a 6Edy of LI.gu8.ki 

a c t s ,  the occurrence of carvlcal cancer in 8urvivors, m d  a r t d y  of 
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LABORATORY PROGRAM FORECAST 

BROOKRAVEN NATIONAL LABORATORY 

A t  the end of World War 11, large government l abora to r i e s  fo r  nuclear 
research were i n  operat ion i n  a l l  sec t ions  of the  country,  except i n  the 
Northeastern United S t a t e s  where many of the  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. 
research  center  i n  t h i s  region,  exploratory discussions between representa-  
t i v e s  of ea s t e rn  u n i v e r s i t i e s  and the Manhattan Engineering D i s t r i c t  l ed  
t o  the incorporat ion i n  1946 of Associated Univers i t ies ,  Inc. ,  a non- 
p r o f i t  educat ional  corporat ion.  
Engineering District ,  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. 

Recognizing t h e  need f o r  a nuclear 

AUI contracted with the  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 t echn ica l  
personnel. The t r a i n i n g  a c t i v i t y  has been e spec ia l ly  important a t  the 
post-doctoral  level, where a large number of young s c i e n t i s t s  have served 
as temporary research  assoc ia tes  f o r  periods of from one t o  f i v e  years  
before  tak ing  permanent pos i t ions  i n  the un ive r s i t i e s .  I n  add i 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 ,  
bu t  many from o the r  s ec t ions  of the nat ion as w e l l  as from abroad. 
Thus, i n  the Biology Department which cons t i t u t e s  about 409, 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, there  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 soc ia 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  the  research  program w i l l  continue t o  
expand u n t i l  an equi l ibr ium level of 30-35 s t a f f  s c i e n t i s t s ,  25 research 
a s soc ia t e s ,  and an average of 30 v i s i t o r s  i s  a t t a i n e d ,  

It 

The biology*research program emphasizes research i n  gene t ics ,  
r a d i a t i o n  biology,  molecular biology, mammalian physiology, and 
ce 1 l u l a r  physiology. 

This Laboratory provides our p r inc ipa l  f a c i l i t y  for  t he  cooperative 
No programs i n  the  appl ica t ion  of r ad ia t ion  fo r  crop improvement. 

fu r the r  expansion i n  t h i s  e f f o r t  i s  an t ic ipa ted .  The rebearch program 
i n  p lan 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 l an 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 eve l  s tud ie 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 an t s ,  and p l an t  communities. 

I t  i s  an t i c ipa t ed  t h a t  the general  program i n  genet ics  w i l l  remain 
a t  about i t s  present  level of t ox ic i ty .  
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 s p e c i a l  problem i n  t h i s  regard s ince  i t  can 
p a r t i a l l y  r ep lace  calcium i n  the  molecular s t r u c t u r e  of chromosomes. 

The r a d i a t i o n  biology program has emphasized mammalian s tud ie s .  
Although the  numbers of animals employed i n  r ad ia t ion  t o x i c i t y  s t u d i e s  
w i l l  not  be g r e a t l y  increased,  there  w i l l  be an expansion of the  b a s i c  
stud’ies a t  the  molecular and c e l l u l a r  l eve l s  necessary f e r  understanding 
whole body r ad iob io log ica l  e f f e c t s .  
turnover t i m e s  a r e  important i n  predictdng r ad ia t ion  e f f e c t s  on s p e c i f i c  
t i s s u e s  of importance i n  maintaining the  physiological  l eve l s  of 
a c t i v i t y  cons i s t en t  wi th  surv iva l .  
be considerably expanded t o  a i d  i n  the pred ic t ion  of r ad iob io log ica l  
damage. 

E s t i m a t e s  of c e l l  renewal and 

Ef fo r t s  i n  t h e o r e t i c a l  biology w i l l  

The molecular biology program w i l l  be strengthened by expansion of 
s t u d i e s  i n  f r e e  r a d i c a l  chemistry,  of pro te in  and nuc le i c  a c i d  bio-  
synthes is  and t h e i r  i n t e r r e l a t i o n s h i p s ,  of  pro te in  s t r u c t u r e ,  and of 
the  mechanism of enzyme ac t ion .  

A program of nuclear  medicine i s  promoted by the  Medical Depart-  
ment. 
diagnosis  of d isease  and i n  the  e luc ida t ion  of  dundamental b i o l o g i c a l  
processes.  
use  only) w a s  brought i n t o  operat ion.  
a c t i v i t i e s  are being o r i en ted  around t h i s  special f a c i l i t y .  

It includes app l i ca t ion  of atomic eomponents i n  the  t reatment  and 

During 1959 a medical reac tor  ( t h e  f i r s t  designed f o r  medical 
Rapidly, the  research  and service 

By u t i l i z i n g  r a d i a t i o n  sources designed f o r  o ther  than medical 
purposes, preliminary s t u d i e s  have been c a r r i e d  ou t  on newly developed 
i r r a d i a t i o n  methods. 
employment of sharp ly  loca l ized  short-range and shor t  h a l f - l i f e  p a r t i c l e  
r a d i a t i o n  made poss ib le  by neutron bombardment of loca l ized  i so topes  w i t h  
p a r t i c u l a r  c h a r a c t e r i s t i c s .  
a c t i v i t y  necessa r i ly  involve inves t iga t ions  of  prec ise  i so tope  loca l iza-  
t i o n ,  k i n e t i c s  of d i s t r i b u t i o n  and r e d i s t r i b u t i o n ,  metabolism of organic  
compounds, funct ions of inorganic  compounds, and the  e f f e c t  of  exc i t ed  
atoms on the  s t a b i l i t y  of la rge  molecular complexes. 
sought of s p e c i a l  s i t u a t i o n s  appl icable  t o  medical p r a c t i c e ,  such as 
neutron-capture therapy of glioblastonra multiforma. 
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 u a t i o n ,  as w e l l  as of  p a r t i c l e  range and rate 
of rad ioac t ive  decay. 

Cent ra l  among the newer procedures has been the 

Researches inherent  i n  t h i s  f i e l d  of 

Advantage is  

For such purposes, 

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

Tri t ium-label ing s t u d i e s  ( 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 r e p l i c a t i o n ,  
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t i s s u e  regenerat ion,  d u r a b i l i t y  of spec ia l ized  c e l l  types,  and sec re to ry  
funct ion.  The techniques ( inc luding  use of carbon-14) have such remark- 
a b l e  p o s s i b i l i t i e s  t h a t  many o the r  developments and d iscover ies  a r e  t o  be 
expected a 

Because of i n t e r e s t ,  t echnica l  competence, and p a r t i c u l a r  oppor- 
t u n i t i e s  as w e l l  as s p e c i a 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 l o w  i n t e n s i t y  
(environmental-type) i r r a d i a t i o n ,  
unique treatment oppor tuni t ies  fo r  dea l ing  with cancer and o the r  la te  
e f f e c t s ,  and wi th in  t h a t  of the latter (radioepidemiology) are oppor- 
t u n i t i e s  t o  determine the i n f  h e n c e  of low-level i r r a d i a t i o n  exposure 
increments t o  population groups r e s u l t i n g  from general  atomic energy 
developments. 
and inves t iga t ion  of the  na tu re  of degenerative d iseases  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 the r s ) .  

Within the  scope of the  f i r s t  are 

Inherent  are p o t e n t i a l i t i e s  fo r  a n a l y t i c a l  considerat ion 

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

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

2. That impressions about therapeut ic  advantages, based on 
c l i n i c a l  experience,  w i l l  become advanced wi th in  the  coming 
ten-year per iod.  

3.  That ,  d e s p i t e  the  necessary remoteness, oppor tuni t ies  and 
advantages are provided a t  Brookhaven t h a t  cannot be 
dupl icated a t  more than a few loca t ions ,  even i f  unl imited 
funds were ava i l ab le .  

Research i n  the  life sc iences  a t  the  Brookhaven National Laboratory 
is  supported a t  an opera t ing  level of  $4,715,000 i n  FY 1960; an estimated 
103 s c i e n t i f i c  man years  is  devoted to  p ro jec t s  i n  medicine, biology, 
environmental sciences and h e a l t h  physics. 
radiobiology and i n  b a s i c  s t u d i e s  in molecular and c e l l u l a r  biology, 
along wi th  a modest increase  i n  a number of areas of nuclear  medicine 
poin t  t o  an o v e r a l l  i nc rease  approximating 30% during the  next  ten  years.  

Planned expansion i n  p l a n t  
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LABORATORY PROGRAM FORECAST 

OAK RIDGE NATIONAL LABORATORY 

The wartime Clinton 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 l o s e l y  r e l a t e d  t o  the  nuclear  weapons e f f o r t .  F i r s t  w a s  the  cons t ruc t ion  
and operat ion of a production scale p lan t  fo r  the electromagnetic separa- 
t i o n  of uranium-235 from normal uranium. The second ob jec t ive  w a s  the  
development on a p i l o t  p l an t  scale of methods for  the  production of 
plutonium-239 t o  be employed i n  the  plutonium production p l an t  under 
cons t ruc t ion  a t  Hanford. This involved cons t ruc t ion  of the  Clinton p i l e  
and the  development of methods and equipment for  the chemical separa t ion  
and p u r i f i c a t i o n  of plutonium-239 from the  f i s s i o n  products produced by 
neutron bombardment of uranium-238. 

Following the  w a r ,  the  b i o l o g i c a l  research  e f f o r t ,  which previously 
had been concerned la rge ly  wi th  h e a l t h  physics research t o  in su re  the  
s a f e t y  of the  operat ions,  w a s  expanded by the  formation of the Biology 
Division. The underlying philosophy of the Biology Division i s  the  study 
of the  mechanisms of r a d i a t i o n  e f f e c t s  i n  b io log ica l  systems i n  an e f f o r t  
t o  design means of pro tec t ion  a g a i n s t  r ad ia t ion  damage and of  counter- 
ac t ing  the  damage a f t e r ,  the  r a d i a t i o n  has been absorbed. 
been l a rge ly  along gene t i ca l  and cy to log ica l  l ines ,  w i t h  heavy emphasis 
on biochemistry and biophysics.  
cerned with c e l l u l a r  level e f f e c t s  s t he re  i s  increas ing  emphasis on 
mammalian systems 

The approach has 

Although much of the  work has been con- 

The Oak Ridge National Laboratory, i n  co l labora t ion  with the  Oak 

The program has had many facets ,with heavy 
Ridge I n s t i t u t e  of Nuclear S tud ie s ,  has emphasized education and t r a i n -  
i n g  throughout the  years ,  
emphasis upon t r ave l ing  l ec tu re sh ips  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  p a r t i c i p a t i o n  program wkreby  un ive r s i ty  s t a f f  members 
can work for  periods from th ree  months to  several years  a t  the  Laboratory. 
An a c t i v e  program of post-doctoral  t r a i n i n g  by means of temporary research  
a66OCiateShipS has been very successfu l ,  no t  only i n  t r a i n i n g  young 
s c i e n t i s t s  bu t  also i n  r e c r u i t i n g  s c i e n t i f i c  personnel. Since the  
establishment of the  Laboratory, many senior  personnel have l e f t  t o  
accept  un ive r s i ty  pos i t ions .  
s c i e n t i f i c  programs of  the  r eg iona l  u n i v e r s i t i e s  bu t ,  i n  add i t ion ,  has 
accomplished a t r a n s f e r  of c e r t a i n  research  programs from the  Laboratory 
t o  the  u n i v e r s i t i e s , s i n c e  in most cases these ind iv idua ls  t r ans fe r r ed  no t  
only port ions of t h e i r  own research  programs but  a l s o  frequent ly  some of 
t h e i r  assoc ia ted  s c i e n t i f i c  personnel.  

This  has n o t  only strengthened the  
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The research  program of  the Biology Divis ion i s  organized i n t o  the  
following la rge  subdivis ions:  

1. Cytology and Genetics.  

This la rge  p ro jec t  encompasses s tud ie s  with a I h r i e t y  of 
organisms, including bacteriophages,  b a c t e r i a ,  maize, Tradescant ia ,  Vicia ,  
Drosophila, and r ecen t ly  mammalian t i s s u e  c u l t u r e  c e l l s .  The emphasis i s  
on bas ic  s tud ie s  of c e l l u l a r  s t r u c t u r e  and funct ion,  and of the  a c t i o n  of 
r ad ia t ion  on the  ce l l  and e spec ia l ly  on the  gene t ic  apparatus .  This  
program w i l l  continue a t  the  present  high l eve l .  

2. Mammalian Genetics and Development. 

The Oak Ridge National Laboratory i s  the  s i te  of the  Commission's 
major program i n  mamnalian genet ics .  
have been obtained throughout the  years ,  the  most e x c i t i n g  development is  
the  recent  f ind ing  t h a t  the  induct ion of  gene mutations occurs a t  a lower 
rate when the r ad ia t ion  exposure i s  p ro t r ac t ed  over a long per iod a t  a 
low dose r a t e .  
gene t ic  hazards o f  f a l l o u t  and occupat ional  exposures. 
of  a c t i v i t y  w i l l  continue although new pro jec t s  w i l l  be i n i t i a t e d  as 
c e r t a i n  major s tud ie s  are completed. 

Although many important r e s u l t s  

This is extremely s i g n i f i c a n t  t o  cons idera t ion  of the  
The present  l e v e l  

3. Microbial Pro tec t ion  and Recovery. 

Bacterial and fungal cells  have been employed as mode1 systems 
f o r  the study of bas ic  mechanisms i n  chemical pro tec t ion  and recovery 
from rad ia t ion .  

4 .  Mammalian Recovery 

Laboratory s tud ie s  of p ro tec t ion  by chemicals and by bone 
marrow t r ansp lan ta t ion  i n  the  mouse have been emphasized, The program 
has developed i n t o  a broader one concerned with t i s s u e  t r ansp lan ta t 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  
induct ion of leukemia and neoplasia .  
encompass the  l i f e  shortening and carcinogenic  e f f e c t s  i n  m i c e  of chronic  
low- leve 1 rad ia t ion .  

This  program w i l l  be expanded t o  

c3 

F 

- 
6. C e l l  Physiology. 

The major ob jec t ive  of t h i s  p r o j e c t  is the  determination of 
43 
4= 
d t he  molecular b a s i s  of c e l l  funct ion.  The f indings 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 r a d i a t i o n  and o the r  
i n s u l t s  on c e l l u l a r  funct ion.  No major increase  i n  t h i s  program i s  
an t i c ipa t ed .  



7. Biophysics. 

The biophysics research is concerned with the understanding of 
the basic primary physical and chemical events which underlie and govern 
the action of radiation in biological systems. 
been made by the application of electron spin resonance-methods to 
biologicalmaterials. It is anticipated that these studies will be 
expanded in conjunction with an overall increase in the Commission- 
supported effort in biophysics and bioenergetics. 

Significant advances have 

8 ~ Radiation Immunology. 

These investigations are concerned with the fundamental 
immunological aspects of bone marrow and other tissue transplantation, 
and with fundamental immunological investigations. A modest expansion 
is planned,with emphasis on the immunogenetic aspects of the problem. 

9 .  Biochemistry. 

The biochemistry projects at the Oak Ridge National Laboratory 
have been concerned with three major problems: intermediary metabolism 
in bacteria and plants, nucleic acid biochemistry, and protein synthesis. 
Considerable expansion is planned with emphasis on the interrelationships 
and genetic control of nucleic acid and protein biosynthesis, biochemical 
studies of gene action, and studies of cellular differentiation at the 
mo lecu lar leve 1. 
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ZABORATORY PROGRAM FORECAST 

IAWENCE RADIATION TABORATORY - BERKELEY _1 

The Lawrence Radiation Laboratory developed around the cyclotron 
devised by Ernest 0. Lawrence. 
instrument went forward between 1929 and 1936 t o  such a large extent it 
became necessary t o  establish the equivalent of a research inst i tute  t o  
capitalize on the enormous potent ia l i t ies  of these instruments, f o r  the 
University of California and the group working with Lawrence had become one 
of the three great centers of the now developing f i e l d  of nuclear physics 
and chemistry. The 60" instrument bu i l t  i n  the then newly organized 
Crocker Laboratory made available for  the first time radioactive elements 
i n  amounts sufficient for  medical use. 

The basic designs and development of the 

Small amounts of P z  had become available i n  1936 from the small 
cyclotrons and John H, Lawrence a t  California and Artom and Hevesy i n  
Europe had used P32 for  tracer ptzrposes i n  1936, 
by virtue of his  source of supply was the f irst  t o  exploit the use 
of P32 t o  t r ea t  hematological diseases and t h i s  group therefore became 
the nucleus of the health physics-biomedical research organization formed 
under the Manhattan Distr ic t  t o  study the biological effects Clf radio- 
isotopes which might l i m i t  the concurrent developments i n  reactor technology 
and fissionable material production. 

Lawrence, however, 

The position of such a biomedical group i n  a nuclear energy research 
complex was firmly established during the war years so that when the newly 
formed AEC undertook t o  support further developments i n  nuclear physics and 
chemistry a t  Berkeley, a biomedical group was also organized under Dr. John 
Lawrence andJoseph Hamilton t o  continue the excellent research programs 
of the war years. 
ment of t h i s  gnoup by proeding funds for  a modern biomedical research building 
and assist ing i n  sett ing up a pavilion a t  the University Student Infirmary 
where research on patients couldbe carried on. 
few supporting laboratories was built with AEX funds. 

The'-Donner Foundation contributed t o  the further develop 

An animal house with a 

A t  present about 6C$ of the personnel on the project have their  
laboratories i n  the Donner Laboratory o r  Donner Pavilion, the remaining 
being i n  the l i f e  sciences building, a t  the animal laboratories, or working 
i n  connectinn w i t h  one o r  another of the several accelerators. 

In  the case of the Donner Laboratory, it is  ant ic ipatedthat  greater 
emphasis'will be placed on the Use of the particle-accelerators available 
a t  LRL t o  study the effects of heavy-particle radiation on ce l l s  and ce l l  
components. 
practical  therapeutic applications. 
accelerator specifically designed for deap X-ray therapy may be designed 
and bu i l t .  

These studies a t  first w i l l  be basic but, no doubt, w i l l  have 
There i s  the possiblity that a particle 
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Research on the biological effects 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 $or the progress i n  understanding the effects 
of radiation on l iving tissue. 
the next 10 years a major breakthrough i n  this f i e l d  on photosynthesis and 
energy accumulation i n  l iving tissues which would have major effects an 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 employedto develop a colony of pathogen-free 
animals which w i l l  be particularly useful for  analyzing the role of s t ress  
from infectious diseases i n  the acute and chronic radiation syndrome. 
studies which may expand abruptly i f  a breakthrough develops are concerned 
with: m e  erythropoietic principle obtained from urine; the pinhole 
camera technique of scanning; the relation of f a t t y  materials and foods to  
disease of the ar ter ies  and t o  the aging process; and the use of labeled 
hormones andbiological compounds t o  study biological processes and diseases. 

The space 

Other 

It is recomedded that the role of the Lawrence Radiation Laboratory, 
as well as that  of LASL and Sandia, include increased attention and ex- 
pansion of theoretical and laboratory studies of weapons effects, pheno- 
menology of blast ,  thermal, prompt radiation, and fallout.  

The training effor t  a t  Berkeley i s  gaining greater reputation every 
year but there i s  a 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 staff  supported by the budget. 
the whole, therefore, the Donner Research Laboratory should elcpand i n  a 
gradual well-controlled fashion t o  about 50$ greater than its present size 
and act ivi t ies .  
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 number of internal problems. 

On 

This w i l l  necessitate a rearrangement of the present 

- 
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LABORATORY PROGRAM FORECAST 

Los ALAMOS SCIENTIFIC LABORATORY 

The Los Alamos Scientific Laboratory was of f ic ia l ly  established i n  
April, 1943 for  research and development concerned with nuclear weapons. 
Although weapons research remains one of the major objectives of the Labora- 
tory today, the personnel and f ac 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 
was known that  Los Alamos workers would be handling plutonium, a Bio- 
medical Research Division was immediately organized t o  study the unique 
and d i f f icu l t  problems attendant thereto. From this beginning, the present 
biomedical research group of about 25 staff  members and 30 supporting per- 
sonnel has grown. 
related to  weapons research development andtesting, 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 effects of a variety of radioactive isotopes and f iss ion products, 
and i n  the development and application of scint i l la t ion 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 fallout 
monitoring and surveillance project. 

While most of their  ac t iv i t ies  have been directly 

In  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 scint i l la t ion counting techniques 
for  monitoring and whole body counting purposes. Attempts t o  recreate 
under laboratory conditions the e m s u r e  rates of a fresh fal lout  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.  
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 is  anticipated though t h i s  w i l l  be 
offset  by the completion of other studies of f iss ion product metabolism 
and effects.  
body and wole body irradiation w i l l  continue. 
program are anticipated. 
Laboratory program t o  the programmatic needs of the Commission w i l l  
continue. 

Smaller studies i n  c e l l  in jury  and 

Some expandion i n  studies on the toxicity 

The Los Alms program on the long term effects  of par t ia l  
No  mador expansions of 

The close adherence of the Los Alamos Scientific 

I 
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LABORATORY PROGRAM FORECAST 

HANFORD ATOMIC PRODUCTS PLANT 

The completion of the plutonium production f ac i l i t i e s  i n  1944-45 neces- 
s i ta ted a program of biological research t o  insure an adequate radiation 
protection program. 
especially plutonium metabolism and effects. In  addition, since w a t e r  
w a s  used t o  cool the reactors, investigation of possible effects on 
aquatic l i f e  i n  the Columbia River was init iated.  The close association 
of the Hanford biological research program t o  a production f ac i l i t y  has 
pointed the way towards many problems of importance t o  the Atomic Energy 
Commission. In  recent years, the character of the research program has 
gradually changed towards a more basic approach t o  the problems being 
studied, In addition, a closer liaison between the northwestern mi- 
versitfes and Hanford is developing which promises t o  be beneficial both 
t o  the university community and t o  the Commission, 

This involved studies of fission product and 

Research endeavois concerning the hazard evaluation of internally de- 
posited radioisotopes on organs and organ systems i n  s m a l l  and large 
animals w i l l  be maintained and expanded where necessary, since l i t t l e  
valid information i s  currently available t o  delineate dose-effect rela- 
tionships and t o  permit acceptable extrapolation of effects and hazards 
t o  man. Chronic feeding experiments employing various f iss ion products 
and reactor effluent radioisotopes have been emphasized. 
tention i s  directed toward radiation effects on nucleic acid metabolism 
of the gastrointestinal t ract .  Projected studies over the next ten years 
will be expanded t o  include comprehensive metabolic and biologic response 
studies concerning Pu-239, Sr-90, Ca-45, Ra-226, zn-65, P-32 and RU-106. 

Particular at- 

Development of the use of miniature swine as an experimental animal will 
be emphasized. Studies concerning removal of internally deposited iso- 
topes, such as plutonium, should be expanded. The addition of studies 
on the factors affecting the permeability and absorptive properties of 
cel ls  toward radionuclides i s  urgently needed. 
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LABORATORY PROGRAM FORECAST 

ARGONNE CANCER RESEARCH HOSPITAL 

The Argonne Cancer Research h o s p i t a l ,  operated by the  Universi ty  of 
Chicago, was completed i n  e a r l y  1952 and made an i n t e g r a l  p a r t  of the  
B i l l i n g s  Hospi ta l ,  both of which are c lose ly  in tegra ted  wi th  the  Medical 
School. The establ ishment  of this cancer hosp i t a l  w a s  authorized by 
the  President  fo r  the  primary purpose of explor ing the  therapeut ic  and 
d iagnos t ic  uses of rad io iso topes  i n  pa t i en t s  s u f f e r i n g  from cancer.  
This f a c i l i t y  provides an opportuni ty  f o r  competent medical s c i e n t i s t s  
t o  conduct comprehensive s t u d i e s  i n  pa t i en t s  hosp i t a l i zed  wi th  var ious 
types of malignancies. 
assess the  therapeut ic  va lue  of var ious te le therapy  devices ,  including 
the  c o b a l t 4 0  u n i t ,  the  2 MeV Van de Graaff ,  and the  50 MeV l i n e a r  
acce le ra to r .  

I n  p a r t i c u l a r ?  it a l s o  a f fo rds  an opportuni ty  t o  

Thbugh the  program i s  o r i en ted  pr imari ly  toward metabolic s tud ie s  
and the therapeut ic  use of  high energy particle acce le ra to r s  
group has been encouraged t o  pursue any promising leads,  though 
per iphera l ,  t o  the  cancer problem. 
tends t o  a t t ract  b e t t e r  s c i e n t i s t s  i n t o  the program. 

the  

The encouragement of such research  

With the  r ecen t ly  completed 50 MeV l i nea r  acce le ra to r  now i n  
operat ion and being used i n  the  treatment of p a t i e n t s ,  th is  cancer 
research f a c i l i t y  has reached a s t a b l e  opera t iona l  l eve l  which should 
not  increase  t o  any great ex ten t  i n  the foreseeable  fu ture .  The main 
mission of the  Hospi ta l  w i l l  continue t o  be t h a t  of conducting 
extensive s t u d i e s  on hosp i t a l i zed  pa t i en t s  using rad io iso topes  
the rapeu t i ca l ly ,  d i agnos t i ca l ly ,  and a s  tracers i n  metabolic experifments . 

There should be l i t t l e  o r  no change i n  the tempo of s t u d i e s  d i r ec t ed  

With the  a v a i l a b l e  personnel i n t e r e s t e d  i n  t h i s  phase of 
toward de tec t ing  metabolic de fec t s  i n  both cancer and i r r a d i a t e d  
pa t i en t s .  
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 instrumentat ion,  as w e l l  as the  u t i l i z a t i o n  
of var ious isotopes and labeled compounds i n  studying metabolic defec ts .  

The follow-up s tud ie s  which have n c a r r i e d  out  i n  the  radium 
d i a l  pa in t e r s  i n  cooperation with/- % s ould continue f o r  s eve ra l  
years ,  and i n  a l l  p robab i l i t y  the  whole body counter a t  ACRH w i l l  prove 
u s e f u l  i n  s tudying these p a t i e n t s  and/or any o ther  p a t i e n t s  with 
s imi l a r  condi t ions.  

Both the  immunological research  and the  research assoc ia ted  wi th  
recovery from rad ia t ion  i n j u r y  w i l l  uzukuukhrJeCl* continue a t  the  same 
tempo f o r  the ensuing th ree  years .  A l s o ,  the  program d i r e c t e d  toward 
an e luc ida t ion  of f a c t o r s  which inf luence su rv iva l  of t ransplan ted  
t i s s u e s  w i l l  be a cont inuing e f f o r t  for  a t  least a three-year period. 
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That port ion of this  program which requi res  some comment i s  the  
It is  the  expectat ion t h a t  i n  the  matter of e ry thropoie t in  s tud ie s .  

very near fu tu re  t h i s  substance w i l l  be i s o l a t e d  and charac te r ized  t o  
such an ex ten t  t h a t  c l i n i c a l  t r i a l s  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  wi th in  the  next yea r ,  much of  the cur ren t  work i n  t h i s  a r ea  
w i l l  terminate.  Whether o r  no t  the  c o s t s  involved with the  c l i n i c a l  
t r ia l s  w i l l  be borne by the  AEC i s  a matter which has not  been re- 
solved; i f  so, t h i s  would approximate $200,000. 

It i s  w e l l  recognized t h a t  the  dec is ion  t o  bui ld  and operate  a 
cancer  research  h o s p i t a l  c l o s e l y  in t eg ra t ed  with a f i r s t - c l a s s  medical 
school has c e r t a i n  in t ang ib le  b e n e f i t s .  
no t  poss ib le  f i n a n c i a l l y  by a p r i v a t e  i n s t i t u t i o n ,  and i n  t h i s  case i t  has 
enabled a group of outs tanding medical s c i e n t i s t s  t o  have ava i l ab le  the  
f a c i l i t i e s  of the  AEC t o  cope wi th  most i n t r i c a t e  and complicated 
problems. Though one might argue that such a f a c i l i t y  might e a s i l y  be 
supported by p r iva t e  e n t e r p r i s e ,  i n  r e a l i t y  i t s  e f f ec t iveness  would be 
g rea t ly  reduced under such an arrangement. 
f a c i l i t y  is  c o s t l y  on one hand, bu t  i t  does permit c a r e f u l  and thorough 
study of cancer pa t i en t s  who otherwise would f ind  it impossible t o  
remain hosp i t a l i zed  f o r  long per iods of time. A considerable  amount of 
knowledge i s  being accumulated i n  th i s  Hospi ta l ,  and i t  i s  important 
t o  note  t h a t  a thorough s tudy of se l ec t ed  pa t i en t s  y i e lds  considerable  
information t o  the  research  workers i n  con t r a s t  t o  the  r a t h e r  shor t -  
t e r m  type of  study one would be forced t o  conduct i n  a p r i v a t e  h o s p i t a l  
where d a i l y  expenses arc a concern . to  the  pa t i en t .  

An undertaking of t h i s  sort w a s  

The operat ion of t h i s  

It i s  d i f f i c u l t  t o  p red ic t  r e s u l t s  o f  t h i s  s t u d y  during the  
next  ten-year period, but  i n  t h i s  p a r t i c u l a r  ins tance  it i s  con- 
s idered  t h a t  the opera t iona l  level should be f a i r l y  w e l l  s t a b i l i z e d ;  
and, ba r r ing  any unforeseen prohlerns, should not  exceed the 
$2,500,000 f igure ,  as compared t o  the  N 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 a n s f e r r i n g  funding and r e s p o n s i b i l i t y  of 
t h i s  Hospi ta l  t o  another agency of Government w a s  r a i s e d  some t i m e  ago, 
and the j u s t i f i c a t i o n  fo r  no t  doing so s t i l l  holds.  

In  i t s  bas ic  l e g i s l a t i o n  the  AEC i s  authorized t o  engage i n  
medical, b io log ica l ,  and h e a l t h  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  materials. 
t h a t  it wishes the  Commission to  engage i n  cancer research,as  evidenced 
by s p e c i f i c  language i n  the  Appropriation A c t  for. FY 1948 when $5,000,000 
was made ava i l ab le  f o r  t h a t  purpose. 
Commission a t  t h a t  t i m e  considered the  Argonne Cancer Research Hospi ta l  
u n i t  a proper p a r t  of the  AEC cancer program. 
the  Public Health Service c a r e f u l l y  reviewed t h i s  p ro 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  con- 
s idered  i t  j u s t i f i e d .  

The Congress has *de i t  c l e a r  

The medical consul tan ts  t o  the  
' 

The Surgeon General of 
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With t i m e  there  has evolved some change i n  d i r ec t ion  and emphasis i n  
I n  p a r t i c u l a r ,  the r ap id ly  expanding uses of support  of cancer research.  

r a d i a n t  energy, the  increas ing  numbers of workers p o t e n t i a l l y  exposed t o  
r a d i a t i o n ,  the world-wide increase  i n  r a d i a t i o n  background secondary t o  
atomic weapons t e s t i n g ,  and the  f u t u r e  problems y e t  t o - b e  solved i n  waste 
d i sposa 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 i o n s h i p  between r a d i a t i o n  exposure and cancer induction. 

The t o t a l  budget fo r  cancer research  wi th in  the  Division of Biology 
and Medicine is  approximately e i g h t  per cent  of , t h e  t o t a l  budget, an 
amount which is  considered minimal by our Advisory Committee fo r  Biology 
and Medicine. 
t h a t  the ACRH not be divorced from Commission r e s p o n s i b i l i t y .  

The ACBM r e p o r t  of i t s  January 1959 meeting recommends 
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LABORATORY PROGRAM FOmCAST 

UNIVERSITY OF ROCEESTE3 ATOMIC EXEl?GY PROJECT 

The University of Rochester Atomic Energy Project had i t s  begin- 
ning i n  1943 under the Manhattan Engineering Distr ic t .  
was t o  devklop eqerimental data that would enable the establishment 
of safe levels of exposure t o  various chemicals and radioactive sub- 
stances used i n  the development of the A-Bomb. 

Its mission 

After the establishment of the Atomic Energy Conrmission, the 
biological and medical programat the University of Rodiester was 
placed on a more permanent 'basis, and more closely associated w i t h  the 
University. 
Medical School has contributedto the closest association and inte- 
gration with the parent university of any of the Commission-sponsored 
laboratories. 
Biology, Vhich has f u l l  departmental status i n  the Medical School.. 
Nine members of the Project staff  hold the rank of full professor, and 
there are many more i n  the other faculty grades. The t o t a l  scientific 
staff  numbers about f i f t y .  

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

The Project i s  administered by the Department of Radiation 

A n  important educational and training program i s  operated by the 
Project. I n  addltion t o  Commission-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 Urdversity Graduate School 
are under the Department of Radiation Biology. These students may major 
i n  biophysics, radiation biology, pharmacology, or biochemistry. 
graduates of these courses have f i l l ed  many responsible positions i n  the 
Commission installations,  both i n  research and i n  operations. 

The 

Program Forecast 

Although the Rochester Project now has strong teaching andbasic 
research programs, the Commslssion continues t o  rely on this laboratory 
for much of i t s  toxicological data. The Division of Pharmacology and 
Toxicology has always cqpperated i n  studying the toxicity, retention, 
excretion, and movement within the body of materials i n  the atomic 
energy industry suspected of chemical or radiological toxicity o r  other 
detrimental effects. Uranium, thorium, radium, radon, beryllium, 
polonium, thallium, indiuy, and mercury are  examples. 
laboratory is  well equipped t o  study the relation of various particle 
sizes t o  the inhalation, retention and distribution of aerosols. The 
studies are expected t o  continue f o r  maw years and w i l l  be increased by 
the addition of strong programs i n  aerosol physics, pulmonary physiology, 
and instrunmntation. Other programs i n  t h i s  division are devoted t o  bone 
metabolism and the study of the transport of ions across cellular membranes. 

The alpha-inhalation 
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The Radiology and Biophysics Division is oriented primarily toward 
the study of biological processes by physical techniques and of certain 
aspects of chronic radiation damage and recovery. 
expected t o  continue f o r  a number of years a t  the present level of 
effor t .  
could be transferred t o  other University departments. 

* 

These programs are 

A relatively small program concerned with &no acid metabolism 

The Medical Division carries out metabolic studies i n  irradiated 
animals, and devises and t e s t s  various cl inical  procedures for promoting 
recovery from acute radiation damage. 
crease i n  activity unless radically new anti-radiation drugs are dmeloped. 
It is  anticipated that  the Medical Division w i l l  decrease the level  of its 
experimental program with animals and pay increased attention t o  long-term 
effects  as they may be observed i n  human populations occupationally ex- 
posed t o  radiation and radioactive materials. 

This prowam i s  expected t o  de- 

A small  but significant program, both basic and applied, on the 
production of burns by short, intense flashes of thermal radiation has 
supplied the Commission with most of its knowledge of the processes in- 
volved and possible methods for  protection from burns caused by nuclear 
weapons. 
the next t w o  years. 
bably be transferred t o  the Inst i tute  of Optics. 

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

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

These studies are ex- 
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LABoRAlylRy PROGRAM FORECAST 

OAK RID33 INSTITUTE OF NUCLfi2k.R STUDm 

The Oak Ridge Inst i tute  of Nuclear Studies is a non-profit cor- 
poration of 37 Southern universities and colleges which have the 
responsibility over the four Divisions of the Insti tute:  
Training, University Relations, Museum and Medical. 

Special 

The Medical Division was formally organized i n  January 1949 as a 
research unit, the broad interests of which are d i r ec t ed ta ra rd the  
preliminary investigation of promising possibi l i t ies  i n  the applica- 
t ion  of radioactive substances t o  the study of cancer and related disease. 
It was located i n  Oak Ridge with the expressed intent of developing a 
medical center peculiarly appropriate t o  the Oak Ridge location which would 
exploit for  the benefit of medicine as a whole the special opportunities 
of an A. E. C. installation. The presence and personal interest  of a 
large s taff  of outstanding electronic, nuclear instrumentation and isotope 
production specialists of the Oak Ridge National Laboratory has contributed 
greatly t o  the successful pioneer work i n  radioisotope therapy, tele- 
therapy design and patient treatment. 

A primary reason for  establishing a c l incial  research program a t  Oak 
Ridge was the availabil i ty of short-lived isotopes from the reactors. 
The extensive cl inical  evaluation of gallium-72 with a half- l i fe  of four- 
teen hours i s  an example of a study carried out a t  ORINS %hat would have 
been impossible t o  underkake a t  a more distant location f'rom an isotope 
producing reactor. 
directed toward the internal use of new isotopes plus studies involving 
external irradiation followed by bone marrow transplantation. 
basic and pre-clinical studies are being pursued i n  an effort  t o  learn more 
about the distribution and metabolism of man i n  the diseased state. 
fa r  1,002 patients have been admitted for treatment. 
sixty-six a r t ic les  have been published i n  medical and scient i f ic  journals. 

Currently the effor ts  i n  the cl inical  program are 

Ektensive 

Thus 
One hundred and 

A corollary feature of the ORINS' Medical Division i s  the close working 
relationship which has been developed between c l in ica l  and instrumentation 
services. In  many insti tutions the patient program i s  administratively 
quite separated from the ghysics and electronic areas, and the close co- 
operation and intimate working relationships ORINS now enjoys natural ly  
are not often possible. In the case of ORINS the cl inical  program con- 
t inually ca l l s  attention t o  problems requiring new instrumentation; the 
instruments are developed on the spot with cl inical  and electronic specialists 
working together throughout; and when developed the instruments are t r i ed  
out on patients by the same team of specialists. d = 

4= 
00 
u*l 
00 

- 
An accompaniment of t h i s  program i s  the training of physicians a ? ?  

scient is ts  from the United States and foreign countries. 
forty-four American physicians and twenty-seven foreign ones 3ave spent 
from three months t o  two years i n  the Medical Division. 
by %hirty-six scientists i n  the l i f e  sciences. 

O n e  hundred and 

This was augmented 

Y 
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It i s  contemplatedthat the Medical Division w i l l  continue t o  operate 
a t  or near i t s  present level of support for a t  l eas t  another ten years. 
The completion of the Whole-Body Irradiation f a c i l i t y  w i l l  undmbtedly 
lead t o  an expanded fundamental study on the effects of whole body ir- 
radiation w i t h  perhaps less emphasis on the use of new isotopes. 
f a c i l i t i e s  w i l l  permit radiation t o  be directed a t  patients from several 
directions w i t h  a resulting more uniform dose distribution. 
be continued t o  develop biological tests .that w i l l  help i n  determining doses 
so that persons exposed to  known or  unknown amounts of radiation can be 
properly evaluated and treated. 
marrow transplantation w i l l  separate into two paths of investigation: 
w i l l  be the evaluation of the treatment of acute leukemia by whole-body 
irradiation without the addition of bone W r O W j  the second w i l l  be 
further efforts t o  transplant bone marrow. 
radiation with bone-marrow transplantation may prove t o  be an effective 
form of treatment fo r  certain cases of acute leukemia, andwhole-body 
irradiation without bone-marraw 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 scientists i n  the medlcal U s e  of 
radioisotopes and teletherapy methods. 

The new 

Efforts w i l l  

It is expected that  the leukemia andbone- 
One 

It is hoped whole-body ir- 

Greater emphasis w i l l  be given t o  questions of distri- 
O f  secondary in te res t s  w i l l  be the 

0014854 
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LABORATORY PROGRAM FORECAST 

UNIVERSITY OF TENNESSEE-AEC PROJECT 

The exposure of a number of ca t t l e  t o  radiation from prompt radioactive 
fallout from the his tor ic  Alamogordo nuclear detonation focused atten- 
t ion on the need t o  evaluate the effects of both external and internal 
radiations on animals of economic value. Accordingly, the University 
of Tennessee-AEC Project was  established i n  May, 1948 t o  investigate 
these problems and others affecting agriculture. 
the effor t  has been directed towards research on agriculturally benef- 
i c i a l  applications of radiation and radioactive isotopes. 

Current research concerns nutri t ion and metabolism of f iss ion products, 
methods of removal or minimizing radiocontamination i n  farm animals and 
animal products, and effects  of external radiations, both acute and 
chronic, with special emphasis on effects on physiology of reproduction, 
The need f o r  more data concerning fission product metabolism and removal 
of isotopes such as strontium-90 from milk and perhaps other foods i s  
paramounto There are great voids i n  present Information on radiation 
effects on f e r t i l i t y  and s t e r i l i t y .  
be expanded at  both national laboratories and universities. 
expansion i n  plant science radiobiological research is  planned, along 
with coordinated expansions Sn plant science research i n  the Biology and 
Health Physics Divisions at the Oak Ridge National Laboratory. This 
Laboratory serves as a center for all Southeastern Agricultur'al Experi- 
ment Stations i n  our program al applications of radiations 
t o  economic crop breeding. Ai%Eip% l e  e l  of this act ivl ty  i s  planned. 

Alarge proportion of 

It i s  essential  that  these programs 
A major 
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W O W O R Y  PROGRAM FORECAST 
AEC HEALTH AND SAFETY LABORATORY - NEW YORK 

The Health and Safety Laboratory w a s  organized i n  1947 t o  advise the Com- 
mission on matters relating t o  the identification, evaluation and control 
of hazards arising from the proFssing and fabrication of nuclear and other 
toxic materials i n  atomic energy operations. 
during the f i rs t  years of operation of the Laboratory were industrial  hygiene 
and health physics studies of the use of beryllium, uranium and thorium in 
feed materials plants which led t o  standards of control for these hazardous 
elements. The Laboratory staff served as consultants i n  the establishment 
of the health physics programs at Fernald, Mallinkrodt, and elsewhere, 

O f  particular significance 

Following the fallout of "radioactive snow" over portions of New York 
State resulting from t e s t  operations i n  Nevada i n  the winter of 1952, the 
Laboratory w a s  requested t o  monitor the area for radioactivity on an 
emergency basis. This led t o  the establ,ishment of a network of fa l lout  
monitoring stations which was  f irst  extended throughout the United States, 
and then throughout the world i n  cooperation with other agencies of the 
United States government and with members of the United Nations Scientific 
Committee on the Effects of Atomic Badfation. The Laboratory continues t o  
perform a key role i n  the Commission's program t o  estimate the amount and 
distribution of fallout from weapons tes ts .  

The expanded program of construction and operation of hi& energy par t ic le  
accelerators also presented problems of health and safety, and the Labore 
tory has engaged i n  research, development and f i e ld  investigations of radia- 
t ion hazards and the i r  control i n  the vicinity of these v i t a l  research 
installations.  I '  

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 low levels 
of radiation i n  the natural background and i n  deposits of radioactive mate- 
rials i n  the biosphere. 
two Commission laboratories operated directly by i t s  own employees. From 
an i n i t i a l  staff  numbering approximately 15, the Health and Safety Labor* 
toryhas  developed t o  a staff of 85 employees at the end of FY 1959, of 
whom about one-half are professional personnel and the larger portion of 
the remainder are technicians. 

The Health and Safety Laboratory remains one of 

The Health and Safety Laboratory program embraces: 

(1) Studies t o  identify and evaluate existing and potential  hazards 
found i n  AEC and Contractor installations, involving: (a) mining and 
subsequent production processing of nuclear materials, (b) storage and 
handling of nuclear materials, (c)  fabrication of componeqts containing 
nuclear materials. 

(2) Research and development on the health and safety aspects of 
accelerator design and operation. 
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(3) Development and application of methods io estimate the amount 
and d;lstrbbtltion of dehsbted debris from wea$Qm tes%s,. 

(4) Developmnt and application of methods for the measurement of 
radiation a t  low dose rates, 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 for  evaluating degree of envfromnta l  
contamination i n  the neighborhood of reactors and other installations 
involving the use of atomic energy. 

The above program i s  pursued under the guidance of the Director, Division 
of Biology and Medicine for  the primary purpose of contributfng t o  the 
maintenance of adequately safe conditions i n  laboratories and industrial. 
plants owned by the AEC, as well as i n  privately owned installations 
operated under contract t o  the AECo 
are provided with health physics or  safety divisions which contribute 
effectively t o  the immediate control of radiation and general safety i n  
the specific locations. The role of the Health and Safety Laboratory 
does not encroach upon the act ivi t ies  of local  safety groups operated 
by and for  the individual contractors. Instead, the Health and Safety 
Laboratory, wMch i s  the only laboratory of i t s  type operated directly 
by the AEC, exerts i t s  efforts toward developing guide l ines and tech- 
niques for  maintenance of health and safety i n  the atomic energy enter- 
prises so that the principles and techniques developed can be ut i l ized 
not only by the large and small establishments existing at present but 
also by the numerous industrial establishrnents which are expected t o  come 
into existence within the relatively near future. 

?"ne only portion of the program described above which probably should be 
emphasized less  intensely within the next ten years i s  that dealing with 
the fallout problem (weapons t e s t  debris). 
forth no Nation engages i n  the testing of nuclear weapons under conditions 
which w i l l  contaminate the atmosphere, there w i l l  be a diminishing need 
t o  conduct routine sampling and analysfs of fallout samples for the purpose 
of defining the status of fission product deposition. 
t o  estimate just  when th is  effor t  could be reduced virtually t o  the disap- 
pearance point, it may be estimated that an impressive reduction i n  effort  
would be appropriate a t  the end of another -fiye years. In  th i s  
connection it should be emphasized that  the techniques of collection and 
analysis of samples of fallout are applicable t o  those situations which 
would develop i n  the case of a severe reactor accident which resulted i n  
the dissemination of f ission products over a considerable portion of the 
landscape. 
nent position i n  the construction and operation of reactors it would appear 
that it w i l l  be the AEC's responsibility t o  maintain competence for  evalu- 
ating the severity of reactor accidents. 

A number of the large establishments 

On the assumption that hence- 

While it i s  diff icul t  

As long as the Atomic Energy Commission maintains i t s  preemi- 
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A t  some time i n  the fiture other portions of the above program may become 
of more interest  t o  private industry than t o  the Atomic Energy Commission, 
Just when this transition may occur i s  problematical, but probably 
industry's obligation and concern will not become preponderant with respect 
t o  that of the AEC within the next ten yea;t's. 
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