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0;RNL Programs-Contd. 

a. The chemistry of  nuclear  reactors.  
b . 
C .  
d. 

General separations technology associated with radioact ive materials . 
Chemical methods f o r  t h e  separation of isotopes. 
Chemistry of uqanium raw materials.  

. e. Instrumentation and h o t  laboratory research. 

One of t he  current  programs under category b y  f o r  example, i s  Thorex - I 
chemical development program f o r  the separation of U-233, Pa-233, and the  
recovery of thorium from i r r ad ia t ed  thorium metal. 
i n i t i a t ed  a t  ORNL during F'Y 1952 and w i l l  probably be taken through the  
p i l o t  plant demonstration phase during FY 1955. 
importance f o r  the f iss ionable  U-233 which it separates, of course, but w i l l  
also be of  importance i n  connection with converters and breeder type reactors  
which may be developed with thorium as the breeding material. 

This process s tudy was 

The Thorex process is of 

Pro ram 6000 
B i olo&ine 

O a k  Ridge National Laboratory cooperates closely with (a) Argonne National 
Laboratory on research with chemical compounds of promise as  mater ia ls  pro- 
viding rad ia t ion  protection t o  l i v ing  organisms, (b) project  "Greenhouse" i n  
establishing t h e  danger from atomic bomb explosion; (c )  other AEC Laboratories 
on the use of  isotopes i n  metabolism studies and i n  ion-exchange methods f o r  
preparation of spec ia l  products; (d) the Brit ish Atomic Energy Pro jec t  i n  the 
study of mouse genetics and r e l a t e d  f i e l d s ;  (e)  t he  Armed Forces I n s t i t u t e  of 
Pathology; ( f )  National I n s t i t u t e s  of Health; (g) the  pathology and physiology 
group of the U. S. Navy; (h) t h e  Isotope Division of AEC by supplying labeled 
sugars f o r  sale; ( i )  Southern Universi t ies ;  (1) Oak E d g e  Ins t i tu te  of Nuclear 
Studies; and (k) with the Division of Biology and Medicine i n  a program of 
biological experiments at the Nevada Proving Ground. 

Mouse Genetics 

Mice of h o w n  hereditary cha rac t e r i s t i c s  a re  being used t o  inves t iga te  the 
long-term effects of exposure t o  radiat ions.  Three di f fe ren t  dose l eve l s  of 
x-irradiation a r e  currently used f o r  the  evaluation of herediatry e f f ec t s  in 
mice f o r  comparison with what is present ly  born i n  less-complicated animal 
species. With knowledge gained by these experiments, it is expected t h a t  a 
b e t t e r  predict ion of t he  e f f e c t s  of human exposure t o  radiat ion can be made. 
To t h i s  program i s i d d e d  an inves t iga t ion  of danage t o  the mouse embryo by 
x-irradiation applied t o  the pregnant mother. 
radiation effects upon various s t ages  of the mouse embryo during development 
can be i n  p a r t  correlated with recent  reports of damage t o  the human embryo 
shown through studies of survivingbinfants i n  Hiroshima. 
being extended, t o  incorporate an evaluation of neutron effects .  

These studies a t  ORNL of 

i .  

This program is  
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ORNL Programs-Contd . 
Cytogenetics 

Among the  more notable effects  of radiat ion upon l iving material  a r e  the 
chromosome breaks and aberrations and other changes within the nucleus of 
t he  l i v ing  ce l l .  
division, f a i l u r e  of t issue growth and function, or changes i n  the hereditary 
const i tut ion of surviving ce l l s .  
the  nucleus a l so  serves as a clue t o  the dosage f o r  many forms of radiation. 
These e f fec t s  are under investigation i n  several plant  and animal species, 
am studies  a r e  i n  progress t o  determine the  extent t o  which diffusing oxygen 
and changes i n  humidity a l t e r  t h i s  c e l l  damage. This f i e l d  of study also in- 
volves the examination of changes i n  r a t e s  of c e l l  division, survival, re- 
production and death i n  t h e  protozoan, Paramecium, i n  the  fruit-fly,  
Drosophila, i n  t h e  Tradescantia plant  and i n  grasshopper neuroblasts as 
a r e s u l t  of i r radiat ion,  using*these several  organism as ver sa t i l e  tools. 

These may cause damage i n  c r i t i c a l  organs, block of cell 

The degree t o  which such changes occur in 

Radiation Protection 

A survey i s  being made of chemical compounds which promise to be useful i n  
causing adegreea f  protection against  radiation damage i n  l iving material. 
These have been tes ted  on microorganisms, pr incipal ly  bacteria,  and prelimin- 
ary experiments show that some of them may be used f o r  radiation protection 
i n  the mammal. 

Biochemistry 

Through the use of ion-exchange methods, the chemical nature of nucleic acids 
is being determined i n  preparation fo i ran  extensive study of the  mode of  
nucleic acid disruption as a r e s u l t  of irradiation. 
components of nucleo-proteins which a r e  themselves the substances which make 
up the  nuclear s t ruc ture  of c e l l s  and the genetic material which controls 
heredity i n  a l l  l i v i n g  organisms. Studies a re  also i n  progress t o  determine 
thg synthetic pathways i n  plant and animal c e l l s  for t h e  building of compounds 
useful  i n  c e l l  s t ruc ture  or f o r  the gain o f  energy by the  organism. From 
t h i s  work, a port ion of which i s  accomplished through use of tagged atoms, 
new concepts are emerging as t o  t h e  nucleic acid s t ruc tu re  of proteins and 
the pathways by which t h e  l iving c e l l  makes use of 2- and 4-carbon organic 

The nucleic acids a r e  

. acids f o r  producing source of po ten t ia l  energy. . 

Pathology and Physiology 

Long-term effects due t o  exposure t o  a31 kinds of ionizing radiations, such 
as cancer-indiction, cataract development, and other radiation-induced 
diseases, a re  under study i n  the pathology and physiology section of ORNL. 

organ systems is under investigation i n  the  laboratory mammal. 

blood-vascular system, the lymphatic system, and i n  the production of diseases 
such as leukemia as a r e s u l t  of exposure t o  radiations. . 

L 

. I n  addition t o  this, t h e  immediate action of high-level radiation upon whole 
This includes 

, the  determination of changes i n  endocrine function, the premeability of t he  
I 
i 
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ORNL Programs-Contd . - 

Reactor Development - Supplement 

School of Reactor Technology 

The School of Reactor Technology was  established for the purpose of t ra in ing  
engineers and s c i e n t i s t s  i n  the f i e l d  of reactor theory and technology, i n  
preparation for t h e i r  engaging d i r e c t l y  i n  reactor research and/or develop. 
ment. 
t h e i r  contractors,  and pr iva te  i n d u s t r i a l  organizations t o  par t ic ipate  ac t ive ly  
i n  t h i s  new and important f i e l d  of i n d u s t r i a l  development and t o  stimulate 
more ef fec t ive  par t ic ipa t ion  i n  those organizations already actively engaged 
i n  the f i e l d .  
col lege engineering graduates f o r  supplementary t ra in ing  spec ihca l ly  i n  
reac tor  development work and thus provides a new source of young trained 
personnel f o r  the AEC reactor  development program. 

This represents  an e f f o r t  t o  enable appropriate governmental agencies, 

O f  equal importance, the School accepts selected recent 

The first formal  c l a s s  of ORSORT, 26 representatives from industry and 2 0  
graduate students, completed the 1950-51 session i n  August 1951. 
class, 30 representat ives  from industry and 38 graduate students completed t h e  
1951-52 session i n  August 199. The 1952-53 c lass  included 31 graduate student 
and 50 representatives o f  industry and government agencies. The class of 1953- 
5L includes 32 graduate students and L8 representatives of industry and govern- 
ment agencies. It i s  expected that the School enrollment w i l l  be maintained at 
a l e v e l  of 80 during the  19SL-55 session. 

The second 
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Tho Hoalth Rr7rlca program a t  OlBl t  dcnr not graatly a h r y e  I- 
vu to par In fimldn of developant rupportinq routine prokatlea 
to laboratory parsonxwl o r  in the goneral area protection y&mt  
radiation h a m a .  H o m e r ,  in hea l th  ph;yslca ducation, la the 
d a r o l o p n t  of new instnrmentrtion, axi in  application t o  i m t a  
roseor.& prob las ,  the program do- chpngo t o  sme degree a8 now 
procedures and needs ariae. 

Health Phyaic8 a t  ORNL has starbed, organlred, and distributed Mor- 
mation that aids i n  the establistsent of madmm level8 fo r  radiat ion 
exposure and radioact ive contadnat ion  i n  plant and laboratory. 
instruments and techniques have been developed for rad ia t ion  meamre- 
mento especially i n  the f i e l d  of neutron dosinetry, a d  i n  the  Pnelyair 
of radioactive cons t i tuents  present in inorganic and organic material 
of importance t o  health. Survey, laboratory, a d  pilot-plant  6tudie8 
a re  i n  progrtsa on dispersion, loca l iza t ion  and behavior of radio- 
ac t ive  wastes I n  water supply s y s t w  and in lakes ond atreama. A 
p i l o t  plant invest igat ion is being aade on adrptation of mutixw 
sani tary engine& a&-water-treatment processee t o  the concentration 
and removal of m d i o a c t i ~ n u t e f i a l a  from water supplies. 
with studiea being completed by TVA, , the conditionsz.of t he  ,limplogg, bo+,any 
the  f i e h  population, and the  food organisme of Whiteoak Lake and the  
CUnch River are under inves t iga t ion  with x w p c t  t o  detect ion of q 
possible effect  of radioact ive contamination. To date no gross changes 
have been ident i f ied  as a r e s u l t  of chemical n s t e  entering Whiteoak 
Creek from the OREa area. 

The Health ?kysicr Division hae developed method8 for a s s e x  uraniln 
a d  plutonium in air and water and I n  biological f l u i d s ,  and under- 
taking a program on s tudiea of p a r t i c l e  siae a d  p a r t i c l e  d i s t r ibu t ion  
i n  air. The purpose of this la t ter  program is t o  determine more ao- 
curately t h e  nature of radioactive materials which escape in to  the 
atmosphere from various operations, t h e i r  control, and evaluation of 
the means for r m o v z l  use of f i l t e r s  and precipltatora. A program 
of rervlcsa t o  a l l  laboratory group8 is  always fi operation t o  advlra 
and consult on such problcars a8 the coordination of health physic8 
rsquirauents wlth t h e  construction of new f ac i l i t i e s ,  t h e  fmproveopent 
of instrumentation for constant rir-monitoring equiplent, evaluation 
of r rd ia t ion  hasard in opera t iom and experiments,fihe estimation of 
shielding requirarmmte for  experimental f ac i l i t i e s ,  improvements in 
decontamination procedures, design of reactor aafety features ,  and 
in the lxprovemsnt of radiation protection educatfon. 

IJm 

I n  conjunction 
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i '  OBNL Programs-Contd, 

The Health Physics Division of ORNL ac t ive ly  cooperates with a11 
agencies and in s t a l l a t ions  in te res ted  i n  radiat ion protection, 
including t h e  other nat ional  laborator ies ,  the United States  
Public Health Service, the U. S. Geological Survey, The Tennessee 
Valley Authority, t he  U. So Army Corps of Engineers, the  Oak 
Ridge I n s t i t u t e  of Nuclear Studies, and the U. S. A i r  Force. 

Radioactive wastes have been confined and controlled, surface 
and airborne contamination i s  detected, controlled, and evalu- 
ated a t  a high standard of radiat ion dosimetry. The excellent 
r ad ia t ion  safety record of the laboratory is largely a t t r ibu t -  
ab le  t o  the  at tent ion,  study, and education of t h i s  divisiono 

Source: ,OR.NL Research and Development Program for FY 1954 
(supporting 
estimates contained i n  W-132 dated Yarch 27, 1952), 
Oak Ridge National  Laboratorg, May 27, 1952, OBO. 
Research and Medicine Division, 

program irlformation f o r  ORNL budget 

. .  - .  . 

8021 . . 



QAK RXDGE INSTITUTE OF WCLEAB'STUDIES 

Contract 

The Oak Rldge I n s t i t u t e  of h c l e a r  Studies is a non-profit educatioaal 
corporation, ccm~prised of t h i r t y  southern univers i t ies ,  organized to  
conduct a nonclassif ied program of research and t ra ining i n  the nuclear 
sciences and the  I E C  fellowship program at Oak Ridgee 
under a coat-plusao-fee contract which mna to 1957 with the A t d a  
h r g y  C d s e i o n .  The Ins t i t u t e  maintains informal agreements with 
other Oak Ridge Operations contractors which permit the use of Oak 
Ridge research and t ra in ing  f a c i l i t i e s  In programs of i n t e re s t  t o  
univers i t ies .  

- 
It operater 

I 

SpOnaO+8 

The ORRJS sponsoring in s t i t u t ions  arer Agriculture and Mechanical 
College of Texas, Alabama Polytechnic Ins t i t u t e ,  Catholic University 
of America, Cleplson University, Duke University, Emory Univemity, 
Florida State University, Oeorgia I n s t i t u t e  of Technology, baisiana 
Sta te  University, Mississippi State  College, North CaroUna State 
College, Rice I n s t i t u t e ,  University of Alabama, University of Arkansas, 
University of Florida, University of Georgia, University o f  Louisville, 
University of North Carolina, University of Oklahoma, University of 
Puerto Rico, University of South Carolina, University of Tennessee, 
University of Texas, University o f  Virginia, Tulane University of 
Louisiana, Vanderbilt University, and Virginia Polytechnic Ins t i tu te .  

a e r a t i o n s  

The I n s t i t u t e  operates the following f a c i l i t i e s  i n  Oak Ridge8 a 
t ra ining building which houses laboratories and classrooms for the 
Ftadioiaotope Training Program and the Resident Graduate Program; a 
medical building which houses research laboratories and c l i n i c a l  
f a c i l i t i e s  for  research and treatment of malignant diseases, primar- 
i l y  cancer3 a technical  l i b r a r p i  and the Bmerican Museum of Atomic 
hew. 

maairation 

The I n s t i t u t e  consis ts  of a Council composed of one representative 
of each of its t h i r t y  sponsoring ins t i tu t ions ,  a Board of Directors 
elected by the Council t o  administer the I n s t i t u t e  program, and a 
resident Executive Director of the Ins t i tu te .  Under the Executive 
M R c t o r  is a staff of approximately 100 persons i n  the administrative 
and program divisions. The program divisions are: University Re- 
la t ions,  Medical, Spe c i a 1  Training, and Museum. 

8 101 



Ac'dvities 

Through the research Fart ic ipat ion Frogram, umversi ty  s c i e n t i s t s  par- 
t i c i p a t e  i n  the Oak Ridge research Frogran f o r  periods of three months 
o r  longer. 

Yore than one thousand s c i e n t i s t s  have been t ra ined i n  the sa fe  and 
e f f i c i e n t  use of radioisotopes through the  radioisotope t ra ining pro- 
gram of the I n s t i t u t e .  

Cancer Res ea rch 

The Institute i n  cooperation w i t h  the s w t h e r n  medical schools conducts 
a long-range study of t he  effects  of atomic energy materials on cancer, 
u t i l i z i n g  a 30-bed hospi ta l  and laboratory unit. Patients are admitted 
f o r  treatment only through a,medical school. 

The Medical Division is one of three major medical programs supported 

Hational Iaboratorg and Argonne National Laboratory, 
the Atomic Energy Commission. The other two are a t  Brookhaven 

The Division has  carr ied out a ComFrehensive investigation of t he  use 
of GalUmT2 i n  cancer therapy. This isotope which is  a t t rac ted  by . 
bony tissue,  was or ig ina l ly  thought t o  be o f  value i n  bone tumors, 
although t h i s  
gating Cal11umk4, another isotope which has considerably d i f fe ren t  
re la t ion character is t ics  Bd is  ava i las le  i n  much higher puri ty  than 
was possible with Gallium . 

s not proved to  be the case. The Division is invest i -  

(See sect ion on radioisotopes f o r  addi- 
t i o n a l  data.) 

Along with 
studies w i t h  radioactive gold i n  t r ea t ing  in t e rna l  cancers which re- 
su l t  i n  f l u i d  formation. T h i s  formation o f  f l u i d  i s  frequently one 
of the most disabling symptoms o f  the disease, and good r e su l t s  a re  
being produced, although the course of the cancer i t s e l f  is  not re- 
versed ana the treatmznt is  p a l l i a t i v e  only. 

other hospitals,  t he  I n s t i t u t e  is doing extensive 

The Medical Division is one of the leaders i n  the rapidly-developing 
f i e l d  of teletherapy units which u t i l i z e  various radioisotopes as 
powerful sources f o r  external i r rad ia t ion  of  cancer. The f irst  such 
source, a USO-Curie cobalt  units, i s  the .hottestw piece of metal 
ever Imam. It has been loaded i n  a teletherapy u n i t  a t  the divi- 
sion f o r  t e s t ing  and eventual t r ans fe r  t o  the Y. D. Anderson Hemor- 
id Hospital f o r  Cancer Research i n  Houston, Texas. 
Division w i l l  play the cent ra l  ro l e  i n  a full-scale tes t ing program 
of  a teletherapy unit u t i l l s i n g  e i t h e r  cobalt, cesium, o r  europium. 
This unit is s t i l l  i n  the planning stage. 

The Medical 
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Museum 

The American Museum of Atomic Knergy is operated by the  I n s t i t u t e  as a 
public service i n  the f i e l d  of education. The Museum contains exhioits 
and other nonclassified materials concerning t h e  atomic energy program. 
As of June 30, 1952, more than 200,000 visi tors  had toured the Museum. 
The Institute provides t ravel ing exhibi ts  from the Museum for s c i e n t i f i c  
meetings and similar a c t i v i t i e s .  

Graduate Program 

The Oak Ridge graduate program is available for selected graduate stu- 
dent8 f r o m  any university i n  the countrg t o  carq out research for the 
doctoral  degree i n  the  nuclear sciences a t  the Oak Ridge research 
laboratories. 

The I n s t i t u t e  administers the  AEX fellowship program for sponsored 
predoctoral and postdoctoral  research i n  the physical, biological, and 
medical sciences i n  the univers i t ies  of the  students' choice. 

Through the traveling l ec tu re  program, Oak Ridge s c i e n t i s t s  lecture,  
conduct seminars, and take p a r t  i n  other educational a c t i v i t i e s  on 
univers i ty  campuses. 
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Li . t  of Board Member8 

m c I L  

t 

Chairma.? - Se0rge.H. 3oyd 

Vice C h a i k n  - W. W. Grigorieff  

Secretary (ex-officio) - W i l l i a m  G. Pollard 

16. T. Harrington 

Fred Allison 
Karl F. Herzfeld 
H. L. Hunter 
W. 11. Nielsen 
J. Gordon St ipe  
Milton W. Carothers 
R. L. Sweigert 
Richard C. Keen 
Y. P. Etheredge 
Clifford K. Beck 
T. 1. Bonner 
Wayne hdmose 
iiooert T, Nieset 
W. R. Brown 
Marten t e n  Hoor 
U. W. Grigorieff  
R. B. Euts le r  
George H. Buyd 
Lyle Daason 
B. C. Ernat 
Ronald Bamford 
Peter Kyle McCarter 
C.  D. Van Cleave 
L. H .  Snyder 
Facundo Bueso 
Harry W. Davir 
E. A. Naters 
C. P. Boner 
John H. Yoe 
Y. D. Peterson 
L. A. Pardue 

# 

I 

Agricul tural  and Mechanical College of 
Texp8 
Alabama Polytechnic I n s t i t u t e  
Catholic University of America 
Clanson Agricultural  College 
Duke University 
Emory University 
Florida S ta t e  University 
Georgia I n s t i t u t e  of Technology 
Louisiana S ta t e  University 
Mississippi S ta te  College 
North Carolina S ta te  College 
Rice I n s t i t u t e  
Southern Hethodist University 
Tulane University of Lduis iana 
Tuakegee Normal and Indus t r ia l  I n s t i t u t e  
University of Alabama 
University of Arkansaa 
UniversLty of Plorido 
University of Georgia 
University of Kentucky 
Univerri ty of Louisville 
University of  Maryland 
University of Missiusippi 
University of  North Carolina 
University of Oklahoma 
University of Puerto Rico 
University of South Carolina 
Univeqsi ty of Tennessee 
University of Texas 
University of Virginia 
Vanderbilt University 
Virginia Polytechnic Ins t i t u t e  
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Table 9b 

Tota l  Operating Expenses 1 $97U,8?e 1 $1,752,5l-4 
Oak Ridge Graduate Program 3b, u62 
Research Par t ic ipa t ion  Prog. 43,517 
AEC Fellowship-Life Sciences i } k s ,  8u 

Radiological physics Fellows J 96,876 AEC Fellowship-Fhy. Sc i .  I 

I 
Medical Division I 

Cancer Researcn Program I $LL79422 

Special  Training Divislon 
Special  Training Program 
Other Training Act iv i t ies  

Exhibits Division 
American Museum of 

American Museum of 

American Museum of  

Atomic Snergy - Gross 
Atomic Energy - Revenue 

Atomic Energy - Net 

$176 OEl 129,53h 
46, L117 

$106,706 

- 1S,hf3 

$ 93,2&6 

Source: Researcn and Medicine Division, 
1 

9; 506 
45,531 

2&9,001 
559,569 
103,944 

$ir53,3@ 

$182 OlL 

58,518 
-T&m 

$150, boo 

-Ill, lis5 

$1@, 935 

$1,568,329 - 
$ 734 373 

26,749 
51,208 

3s 7, .!A15 

-3m 

170,172 

125,635 

$177,164 

4 9 ,  2 90 

$127,874 
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AMERICAN MUSEUM OF ATOMIC W Y  

The American Museum of Atomic Energy program a t  Oak Ridge, administered 
for the Atomic Energy Commission by the  Oak Ridgo Ins t i t u t e  of Nuclear 
Studies, comprise8 a basic unit  *em, in addi t ion t o  exhibit8 fo r  the 
education of the general  public, f a c i l i t i e s  a m  provided f o r  tha fabri -  
cation and maintenance of exhibi t  materials f o r  all phase8 of the program. 
Mobile exhibi ts ,  prapared a t  oak Ridge, reach a hrge segment of the popu- 
l a t ion  in response t o  requests fran educational fn8titution6, induatry, 
s t a t e  fairs, and expositions. 
in Museum-operated t r ac to r - t r a i l e r  VUIB, or am3 supplied in poster or 
package form with layout instructdona. 

Such exhib i t s  are sen t  out fm Oak Rldge 

a. Location of Museum: 

The Museum was established in 1949 a t  the time the  City of Oak Udge was 
opened to the  public.  Oak Ridge and atomlc energy being synonymous i n  
the  public mind, the  community ras felt t o  be the  natural  locotion for 8 
muaeum which would serve t o  educate the Urge numbera of peraon8 whose 
primary in6erest  is in learning about 8 tmlc  energy and rho would come t o  
Oak Ridge a s  the  logical source of i n f o m a t i o n  on the subject. An economic 
consideration was and is  the a v d h b i l i t y  of a Government-owned f ae i l i t y  a t  
Oak Ridge f eas ib l e  f o r  conversion and use to house an adequate museum. The 
proximity t o  the large reae-arch laborator ies  a t  Oak Ridge is a major fac tor  
i n  keeping the  exhibits abreast of current  dovelopments i n  the f i e l d  of 
Atomic Energy. The s ignif icant  increase in v i s i t o r  regis t ra t ion is  a meas- 
ure of the success of the  Museum in its present  location. 
almost doubled from &2,077 i n  F'X 1950, the first rull year of operation, t o  
79,017 i n  Fp 1953. 

Attendance haa 

b. Visi tors  and Sourceso 

Visitors during FX 1953 registered from every s t a t e  i n  the Union and many 
foreign countries. 
educational program. 

Numerous schools included a tour of the Museum i n  t h e i r  
Visitor d i s t r ibu t ion  by source was as follows: 

:labma 
Arizona 
Arkansas 
California 
Colondo 
Connecticut 
Delaware 
Florida 
Georgh 
Idaho 

6,171 
6,287 
638 
573 

3,721 
949 
387 
623 
554 

Yinnes otr 321 
Misslssippl 1,033 
M i  I sou ri 1,503 
Montana u9 
Iebrarka 197 
Nev8d8 193 
New Hampshire 209 
New Jomey 657 
Nm Mexico 172 
New York 2 , u  
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35 North Camlina 2,898 mob Irlud 170 Vennont 
Nerth Dakota 200 8011th C a r d l m  1,702 Virginia 1,672 
Ohio lh,797 South Dakota 1,133 V a d h g t o n  76 
QlClQhOUM 1,012 Tosaorrea 6,612 West Virginia 1,115 
Oregon 191 Toxu 1,738 ~ i r c o n a l n  1,265 
Ponnsylrmia 1,913 lJt.h b8 npomine 95 

Washington, D.C. I197 
9 
6 

Ahrka 
~ a ~ a i i  

The ranulning 339 r i a l t o r s  originated outaid0 tho U n l t a d  States, and m g i r t e m d  
a t  the  Yusotm during tho PI 1953, u follarrc 0 

166 school groups, M i n u  Of Junior and senior School age a b 0  V i s i t &  the  

b g  B M k S :  

Museum, averaging fFom 30 to bo pupils per group, and coming f r o m  the follor- 

Alabama 2 
Coorrectlcrrt 1 
nor ib .  2 
Georgia 2 
Illlaolr 5 
IndiWh8 2 
Ile.tucky 9 
U880h 1 
North Carollap L 

New Jersey 1 
1s.r Tor& L 
Of0 7 
Okhhoau 3 
PIllarrylvllni8 3 
Tennorsee 112 
Texaa 2 
V b g u 8  5 
l i s  coni in 1 

C. C 0 8 t  BFeakdorn 

The estlmata of #l4l,O00 ( l e t )  included in the initial budgot rubmiosion f o r  
FY 1954 provided for t h e  operation of the Musermn a t  Oak Ridge, the f i r a t  f u l l  
year of operation of two circulating oxhlbitr  of the  t roc to r - t r a i l e r  type, 
and the o u t f i t t i n g  of  8 third unit f o r  offerer  8howingr. ?he e8th€ttOd net 
cos t  was reduced t o  $~o,OOO In  8Ub80qUOnt ~ ~ 8 8 ~ o n  budget revIow8, a d  a8 
a mmlt p l p ~  for t h e  th i rd  c i rcu la t ing  exhibit were given up and other 
qporatlng econaPies a r e  bolng effected.  A moderato increase in PI 1954 es t i -  
mated grorr cost, over FY 1953, duo t o  the f i n t  fill p a r  of operation of the 
two c i rcu la t ing  exhibi ta ,  i r  mom than of fse t  by the addi t iona l  income esti- 
mated t o  be nal i sed  from thir S O U ~ C O  and fmm increased attendance a t  the 

81G7 
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Museum. 
of the current 

A dotailed breakdam of the wt-1 PP 1953 cost q e r i o n c e  and 
19% estimate f o r  tho  hrrrum program folloW8: 

Personal Services 
Tnvo l  
Tr~nsportatlon and Canmclnlcation 
Materiala and Supplies 

Shap Work and Xainte~nco  
Insurance, Advertising and 

Institute Distributed Expmmo 

Utilities 

Otbr Service8 

Incame fmm Museum 
Income from Circulating Exhibits 

Net Operating Expanse 

Actual 
FY 1953 

5,259 

$177,166 

s 25,994 
23,298 

d. Attendance a t  Traveling m i b i t s ,  Celendar Year 1953 

National Unlvamity Ext.a8ion Aasoclation 

buiriana 
Toxna 
New Hampshire 
Maine 
New Pork 
Maryland 

Total 

Fair and Exposition Shorlnga 

Riverview An~usoment Park, Chicago 
I l l ino i s  S t a t e  Fair, Springfield 
Portmouth and Chillicotho, Ohio 
Oklahcma State Fair, Oklahoma C i t y  

Arkansas !dvestock Ekpositioa, &iftth b C k  
Kingsport Induatrial Fair, Eingsport, Tmn. 
Monroe (Michigan) County Fair, Yonroo 

Total 
Grand total  for C, T, 1953 

Sourcot Re8earch aql  &&cho D l v f r i a .  

Ohio S a t 0  Fair, COlU&US 
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U-T AGRICULTURAL RESEARCH PROGRAM 

Objectives 

Study and evaluation of  hazards which may result t o  humans from 
exDosure t o  radioactive materials including possible agents of 
radiological warfare. 

Study of deposition of  radioactive materials in bones, (This is 
important since one of the main radiation hazards is the a b i l i t y  
of t he  material  t o  deposit within the  bone and continuously radiate  
the b l o d - f  oxming t issues .  ) 

Determine the e f f ec t  on humans o f  eating animals which have been 
exposed t o  radioact ivi ty  or  ingested radioactive mbstances. 

Deternine e f fec t  of radiation on plant  growth. 

Specif ic  Research Projects 

Study of dis t r ibu t ion  and re tent ion i n  -1s of radioactive materials 
which have been ingested. 
radioactive material  i n  the animal t i s sues  is related t o  i t a  haoard in 
consumption, 

The length of time and the location of 

Study of ske le ta l  metabolism and mineral nu t r i t ion  in large a e l s ,  
espec ia l ly  the ro le  of calcium. These studies  serve as  a basis fo r  
understanding the factors  effecting the deposition and removal from 
the  skeleton of the bone-seeking radioactive materials . 
Effects  of radiation on reproduction and sterility. 

Evaluation of the effectlvenesu of varioua possible sources of radio- 
logicah warfare through studying the responses of large aninals during 
and following exposure to ertemal radiation, 

Study of some of the mechanisms of milk secretion with special  reference 
t o  the method by which calcium and phosphorow are  transferred fnm 
blood t o  milk. 

Findings t o  Date 

1, Quantitative patterns have been established f o r  the deposition and 
removal from body t i ssues  of cer ta in  hazardous f i s s i o n  prodacts and 
bone-seeking radioisotopes. 

2, Indications a re  available as  t o  the amount of exposure t o  certain 
radioactive elements which are  required to  poduce bone disorders a f t e r  
a one t o  two year period, 

. 
8201 
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Findings t o  Date - Contd. 

3. 

&. 

5. 

6. 

7. 

8. 

9. 

Detailed data  a re  avai lable  on the e f f ec t s  of age on calcium 
me tab0 li sm . 
Blood volumes have been determined f o r  a number of large maPPnals, 

Some e f f e c t s  of  f luor ine  on bone metabolism have been c l a r i f i ed ,  

The amount of rad ia t ion  exposure of a male r abb i t  which rill pmduce 
f e t a l  mor ta l i ty  in i t 8  offspring has been established. 

Some information has been gathered on the f ac to r s  which e f f e c t  the 
transfer of calcium and phosphorous from blood t o  milk. 

Information is a t  hand on the amounts of ganrma-irradiation effect ive 
over d i f f e r e n t  time periods i n  producing rad ia t ion  sickness or death 
in the l a rge  mammal. 

Infonuation has been accumulated on the pathology af acute radiation 
sickness in the  doaestic animal. 

820 2 
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December 1953 

Isotop.8 Distributilon Rogrrr 

production and d i s t r i h t i o n  of redloact ive botoper ,  by-products of 
nuclear reactor operation, l a  a Mjor a c c o q l i s h w n t  Ag: e f f o r t s  to 
develop peacetime uses of atomic energy. ?rogN began i n  19L6. 

1. AdminitStr8tbn O f  b g F U  

I80tope8 Division assigned conduct of AEC-dde pmgFp1. Dual responsi- 
b i l i t y  includes control and promotion of d i s t r ibu t i an  a8 f o l l o r s :  

Control 
m i s t o r  l i c m s i n g ,  inspect uuer f a c i l i t i e s ,  promilgate regulations _. 

Promotion 
Coordinate production, encourage indus t r ia l  par t ic ipa t ion ,  information 

2. Ororth of Program 

applications received in s p i h  of continuous e f f o r t  to reduce appl icat ion 
procedures (general authoriaations,  exempt quant i t ies ,  e tc . ) .  

Demand f o r  isotopic  raterials continuing. Increase shown by number of 

Application 8 Received 
rue Total FOrelgn’ - 

FY 199 3 9 3  776 201 h908 
Fp 1952 4722 774 2 76 5772 
Fp 1953 57L3 SlrO 375 6958 

3.- R.dioisotope Production 

Radioac t i ve  

Present 
AEZ production centered at  ORNL. Limited assislace by BWL and i n  

future by AHL and YFR. Prices 
s e t  to meet out-of-pocket costs  (not  including amortisation of faci l i t / les) .  
Note: &O% increase in shipments in 2 years without Increase i n  production 
costs. 

E 199 6896 $1 , 061 007 ’ S , W , 4 6  $ 35,601 ( los s )  
Fp 1952 8809 1,004,657 1,2 66,178 281,321 (gain) 

a. Stanford Research Institute recomends ia picine policy s m e y  

ORIU production program budgeted a t  sera. 

Net - Shipments - cost Revenue 

Fp 1953 9879 1,012,089 1,U7,56k 105,475 (*in) 
Futum 

that prices continue t o  be based on oub-of-pocket c o s t s  which rill include 
research and development cos t s  and amortization of new f a c i l i t i e s .  pr ices  
t o  include amortisation of ex i s t ing  f a c i l i t i e s  and sunken costa do not 
appear jus t i f ied .  

b. R e w  research reactor (RR) a t  ORNL, FT 1955 bubget, would be 
valuable to over-all isotopes production program. Bow urn ex t ra  neutrons 
at  BNL and ANI, f o r  loca l  d i s t r ibu t ion  of short-lived isotopes and YTR fo r  
production of long-lived i s O b p e 8 .  
specif ic  a c t i v i t i e s  rout inely available. Higher flux (1-5 x lO%/cd/wc) 
woald make RR conrpetitive with Chalk River reactor. 
f a c i l i t i e s  and trained perMHvrel a t  OBtlL could u t i l i s e  new reactor  to 
greatest  possible advantage. 

8301 

Heed RE in Oak Bidgo t o  mke higher 

Btiating processing 



, ll 

capsule S n r y  (con%. ) 

c. Fission @et  p i l o t  plant iLuo kreluded in K 1955 budget. Plant 
W i t h  C a p C i t r  for ptPcS88- 200,000 Curies C S  1 3  POr ye- -odd Cost 
#l,%Xl,OOO; estimated annual operatiaq coats,  ~ 0 0 , o o O ~  
meet i n i t i a l  needs outlined in Stanford reportp " I d a s t r i a l  User of Radio- 
act ive Fission Productsn, ( 2 )  develop da ta  for design and operation of  
la rger  indus t r ia l  plant for processing megacurie quant i t ies ,  and (3) 
meet i m e d h t e  AEC and military demands- OBNL estimates f i r s t  year market 
of 20,000 curies  of Cs 137 f o r  industry and mi l i ta ryp  Reasonable pr ice  of 
$lo per curie  would recover operating cos t s ,  
proposed AEC policy of eventually turning over t h i s  type of a c t i v i t y  to 
private  enterprim 

Plant would (1) 

Plant in w way conflicts with 

4. Commercial part ic ipat ion 
Present 
--te industry I s  par t ic ipa t ion  ir; dis t r ibu t ion  phases of program 

Areas of a c t i v i t y  include: 
a - Processing and secondary d is t r ibu t ion  of special  r ad iomte r i a l s ,  

Yearly busmess expected t o  exceed $&O,OOO in 

b. Manufacture and sale of instrunrentation and equipment. Over 9 

c o  Industr ia l  control devices and consultation Services. Small now 

continually expanding, 

c o ~ p p o u d ~ ,  and sources, 
1953, $l~OoO,W within 3 years. 

firm Fn business, Annual sales t o  isotope customers estimated over 
$5, OOo, OOo 0 

( $25Oi000  per year) but g r o w  rapidly,  
mtum 
--has publicly s ta ted  its i n t e r e s t s  in turning over t o  private 

indus t ry  an increasmg portion of the isotopes dist r ibut ion program com- 
mensurate with public health and national interests. Areas of future  
coranercial participation may be d i f fe ren t ia ted  a s  follows: 

be stable iaotops i r rad ia ted  t o  radioactive forma, target m t e r i a l 8  
supplied by the applicant, or uranium fue l  slugs,  Recent report8 by 
Tracerlab, Bendix Aviationi and Stanford Research Ins t i t u t e  indicate tha t  
it is not m u  feasible nor rill it be during the next f ive years for  
privata industry t o  finance and operate a high flux reactor f o r  radio- 
is0 tope production only 

materials or  uranium slugs (separated fission products) e 

control of reactor not necessary, 
For immediate future OLZNL should process bulk sales items of C 4, P 32, 
and I la- 

c .  Extraction of large amounts of waste f i s s ion  products fran 
plutonium production reactors .  
wastee m u l d  have t o  be a t  reactor s i t e  or close by. 
separated as simple mixtures  or as individual radioisotopes. Materials 
could be shipped t o  user or t o  commercial firm f o r  further processing and 
refinemento 
p i lo t  plant noted above. 

a. Ownership and use of reactors  t o  i r r ad ia t e  nvrterials, These would 

b. Preparation of chemically processed radioisotopes from t a rge t  
Ownership or 

Processing a t  s i t e  removed from reactor.  

Preliminary separation or concentration of 
l a s t e s  could be 

Commercial f e a s i b i l i t y  can be determined from AEC operation of 

5. International Distribution 
Export of AEC-pmduced radioisotopes has remained nearly constant 

during past 3 years (increase i n  FT 1953 largely due to breakdown of Chalk 
River reactor). 
Britain, France, and Norway, AW: should (1) modify reporting requirements 
and (2)  include stable isotopes in l ist  of available materials. 

To make program comparable w i t h  those of Canada, Great 
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6. Radioisotope Ut ilisatlcm 
Oeographica: rr8tribation - - 

Radroiaoto~xis kava b-7 paad in all  h8 r h t e s  D, C e  L territories, 
.nd 37 iomign sountrler 

Nunbet and TE 
Inat i tu+ioa? B U- S- much bad receiwd authorisatioru ?a use 

supplied radio~sc;opes thru October 31a 1953 include. 
M u s t r i a l  firma 759 
hospitals and private phy81cfanS 613 

198 coll ?gea and univers i t ies  
197 federal and s t a t e  laborator ies  

h l  foundatidns and i n s t i t u t e s  
0th- 13 
total 1821 

‘%$ioisotcpesl sometimas used as sources of radiat ion but more often 

a. Basic r c i e n t i f i c  research - hundreds of research team working obl 
aa tracer atopls, have found application in:  

problas ranging from t h e  8 t 1 ~ C t ~ 8  of nuclei  to t h e  mechanism of photo- 
eynthesis, Over 2809 papers published t o  d a t e ,  

t m i d  disorders ,  over 5,OOO w i t h  other irotopes for cancer, polgcytheda, 
leukemia, l e s i o n s  of the eye and skin-  etc. 

other tests and c l l n l c a l  prccedures - 

other type of b v e s t i g a t i o n -  

s t a t i o n s  on f e r t i l i s e r  8tudiesc 
other  s tud ies  on plant physiology and a n u a l  husbandry- 

250 firms using radioac*ive thickness gages. 
detergency gasoline produc+Aon, e t c  

b e  M s d i C i n O  
(1) Therapy - over 7,500 p a t i e n t s  t rea ted  w i t h  radioiodim for 

( 2 )  Diagnosis = over 2Q OOO thyroid pat ients ,  ovw 5,000 fo r  

(3) Research - more g~oups working on c l i n i c a l  research than any 
Over 1500 papers published t o  date,. 

c ,  Agriculture 

d. I n d u s t q  - approximately 300 firms doing radiographic t e s t ing  Some 

USDA cooperating wi th  about 30 state experiqent 
Some Icx) other i n s t i t u t i o n s  conducting 

200 published papers 

Others studying wear. 

7. Future Scope and Plannmg 
AEC should confxuii IC 
a -  Coordinate isotope production and dis t r ibut ion fmm a l l  AEC reactors 

t o  Insure uniform policy and con5rol. to  provide assurance that a l l  needs 
for radioisotopes w l l l  be met, and t.c establish prices to me+, out-of- 
pocket costs  

areas of the isotope f i e l d  outside reactor  operation. 

maintenance of a w e l l  organized b u t  snail inspection semice .  

gradually turning them over to established educational i n s t i t u t i o n s  and 
infowation media. 

incorporate all AEC l i c snsmg  functions hto one central  off ice ,  

b .  Work w i t h  private ei;t.erpr;se Ir, e x w d i c g  conpe+,itive services i n  

c ,  Provide objective contrcls by publication of regulations and by 

d ,  Conduct promotimal and educational a c t l v i t i e s  with a view toward 

e,  Wbrk tcuard a centpalized l icensing organization which rill 
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C. pbysics 

Studies a re  being conducted on nuclear decay scnemes 
and properties,  new nuclear reactions and on radio- 
isotopes as a standard of lengtho 

Ir. Industry 

As i n  medicine, the i n d u s t r i a l  applications of radioisotopes 
are of two types -- as tracers and as a source of radiation. 

Isotopes a r e  used as a fixed source t o  measure changes i n  
rad ia t ion  intensi ty .  
thickness gage and radiography process a re  outgrowths of 
measurements of transmitted o r  ref lected radiation. 

The l i qu id  level gage, density meter, 

Radiomaterials can a l so  be used t o  locate o r  follou a marked 
object, as l i qu id  flowing through a pipeline; t o  measure 
physical t ransfers  o r  chemical t ransfers  and t o  t race reactions 
i n  other  chemical processes, a s  i n  tlz ca ta ly t i c  reduction of 
petroleum. 

Source: Growth I n  Peacetime Uses of Atomic Energy, By P. C. Aebersold. 
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