
BIOLOGY AND MEDICINE 
PROGRAMBUDGET 

ogy and Medicine P r o g r a m  - 

ANL 63100 through 67400 Summary  (BIM, CHM, RPY, EL) 

RELATED WORK ( W i t h  Same Contractor or Others) 
Numerous other studies  a t  univers i t ies  and work sponsored by var ious 
governmental agencies .  ,- 

. MANPOWER AND cosr DATA ESTIMATED FOR FISCAL YEARS 

FY 1973 FY 1973* 
PRESIDENT'S INCREMENTAL 

FY 1972 BUDGET REQUIREMENTS FY 1974 

60. DIRECT MANPOWER ( M a n  Years) (A) (B) 
SCIENTIFIC 

R ECULA R 
TEMPORARY PAID BY ANL 

64.4 81.2 1 .o - 
5.7 7.1 - 1 .o 

95.2 
13.0 

3.3 0.4 - - 0.. 4 
73.4 88.7 1.0 1.0 108.6 

- -  TEMPORARY PAID BY OTHERS 

- -  TOTAL SCIENTIFIC 

OTHER TECHNICAL 
7.4 5.1 - - 7.2  
0.4 - - - 0.4 
4.9 3.5 - 3.5 

12,7 8.6 - - 11.1 

86.1 97.3 1.0 1.0 119.7 

REGULAR 

TEMPORARY PAID 9 Y  ANL 

TEMPORARY PAID BY OTHERS 

TOTAL OTHER TECHNICAL 

- -  
- -  

TOTAL MAN YEARS 

6b. OPERATING COSTS (In Thousands) 

EF FORT-RELATED COSTS 

MATERIALS AND SERVICES 

MAJOR PROCUREMENTS 

$2,272 $2,979 $ 28 $ 9 $3,664 
953 827 3 65 10  1,392 
39 1 268 - 67 - - 355 

TOTAL COST $3,616 $4,074 $460 $19 $5,411 

6c. Cost (Recap of Subactivities) (In Thousands) 

See next page 

(over 
16 See F Y  1973 Incremental  Requirements explanation on page 8. 



IContInuotion) 

6c. Cost (Recap of Subactivities) (In Thousands) (Contd.) 

F Y  1973 F Y  1973 
P r e s .  InC . 

06-02 
-01 Exposure to External  and 

h t e r n a l  Radiation 
- 02 Combating Detr imental  

Effects of Radiation 
-04 Land and F r e s h  Water 

Environmental  Sciences 
-06 Atmospheric Sciences 
-08 Radiological and Health 

Physics  and 
Instrumentation 

Total  06-02 
,- 

F Y  1972 Bud,. Req. F Y  1974 
(A) (BJ 

$2,141 $2,382 $367 $19 $3,232 

253 257 - - 2 84 

436 525 80 - 826 
417 485 - - 546 

425 13 - 523 

$3,616 $4,074 $460 $19 $5,411 
- -  3 69 

- -  
6d. Major P rccu remen t s  (In Thousands) 

06-02 
-01 Expos=1re to Externa l  and 

-04 Land and F r e s h  Water 

- 08 Radiological and Health 

h- ternai  Radiation $ 331 $ 260 - - $ 275 

Environmentai  Sciences 60 - $ 60 - 60 

Physics  and 
In st rumentation - 8 7 -  20 

Total  06-02 $ 391 $ 268 $ 67 - $ 355 
- -  
- -  

See lndividval 189's for detail .  

6e. Equipment Obligations (In Thousands) 

06-02 
-01 Exposure to  Externa l  and 

h t e r c a l  Radiation $ 86 
-02 Combating Detr imental  

Effects of Radiation - 
-04 Land and F r e s h  Water 

Environmental  Sciences 33 
-06 Atmospheric  Sciences 13 
- 08 Radiological and Health 

Phys ics  and 
instrumentation 50 

Total  06-02 $ 182 

- - $ 180 $ 64 

2 2 - - 

64 - - 145 
30 - - 69 

See kd iv idua l  1 8 9 ' s  for  detail .  
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BIOLOGY AND MEDICINE 
PROGRAMBUDGET 

TITLE 
Assessmen t ,  Evaluation and Control of Radiation Exposure 
to  Man and His Environment - 
Exposure to  Externa l  and Internal Radiation 

AEC 06-02-01 Summary  
ANL 

_- - 

BU DGE T ACTlVl TY N 0. 

63100 through 63300 Summary  (BIM, RPY) 

M a y  1972 

C O N T R A C T  W-31-109-EN G-38 
S U P P L E M E N T  NO. 16 

_I 

U of C-AUA- USAEC 
I 

SCIENTIST RESPONSIBLE 14. WORK STARTED 

W. K. Sinclair  and R.  E. Rowland FY Continuing ' 

RELATED WORK (With Same Contractor or Others) 

Other 06-02-01 programs .  

/' 
, MANPOWER AND COST DATA - - -- ESTIMATED FOR FISCAL YEARS 

6a. DIRECT MANPOWER (Man Years) 

SCIENTIFIC 

REGULAR 

TEMPORARY PAID BY ANL 

TEMPORARY PAID BY OTHERS 

TOTAL SCIENTIFIC 

__ ~ FY 1973 FY 1973 * 
-PRESIDENT'S INCREMENTAL 

FY 1972 BUDGET REQUIREMENTS FY 1974 

(A) (B) 

36.1 44.8 1 .o - 52.8 
1.7 2.6 - 1.0 6.0 
i .4 0.2 - - 0.2 

39.2 47.6 1.0 - 1.0 59.0 
- -  

OTHER TECHNICAL 
4.5 4.0 - - 6.0 

- - 0.2 
2-1 1.0 - - 1 .o 
6.6 5.0 - - 7.2 

TOTAL MAN YEARS 45.8 52.6 1.0 1.0 66.2 

- - REGULAR 

TEMPORARY PAID BY ANL 

TEMPORARY PAID BY OTHERS 

TOTAL OTHER TECHNICAL 

- -  
- -  

6b. OPERATING COSTS (In Thousands) 
EFFORT-RELATED COSTS $1,261 $1,646 $ 28 $ 9 $2,048 

549 476 339 10 909 
275 

TOTAL COST $2,141 $2,382 $367 $19 $3,232 

MATERIALS AND SERVICES 

MAJOR PROCUREMENTS 33 1 260 L 2 

6c. Cost (Recap of Subactivit ies) (In Thousands) 

63100 Metabolism and Toxicity 
of F iss ion  Products  in 
Dogs $ 536 $ 562 $ i7 $19 $ 707 

63200 Radioactive and T r a c e  

63300 Radium Studies 1,415 1,600 330 - 2,270 

$2,382 $367 $19 $3,232 

Element  Met  ab ol i s m 190 220 - - 255 

- -  
- -  Total 06-02-01 $2,141 

(over) 
See FY 1973 Incremental  Requirements  explanation on page 8.  165 



Conttnuotion) 

6d. Major  Procurements  (In Thousands) 
F Y  1973 

63300 Radium Studies 

See individual 189's for  detail.  

P r e s .  
F Y  1972 Bud. F Y  1974 

$33 1 $260 $275 

6e. Equipment Obligations (In Thousands) 

63100 Metabolism and Toxicity of 

63200 Radioactive and T r a c e  
F i s s ion  Products  in Dogs $ 6  $ 23 $ 60 

Element  Me tab ol i s m  3 6 10 
63300 Radium Studies 77 35 110 

Total 06-02-01 -'- $ 86 $ 64 $1 80 

See individual 189's for  detail.  

166 

7. Description 

Metabolism and Toxicity of F i s s ion  Products  in Dogs. The original goals of r e -  
s e a r c h  in this a r e a  w e r e  to  es tabl ish the effects of raw fission product mixtures  
in biological systems which can b e  related to man. Dogs have been injected with 

However, internally de-  
posited radionuclides a r e  nonuniformly deposited and it is difficult to  determine 

lec 13'7 e ,  Cs, and '"I9 and effects a r e  being observed. 

meaningful radiation doses  and the  relationship of specific biological changes to  
the doses .  With external  radiation, however, the dosimetry is m o r e  p r e c i s e  and 
the doses  responsible' f o r  t iological  changes,  such as tumor induction, can be 
m o r e  rea! ist ically determined. Therefore ,  continuous exposure of dogs to 6oCo 
y r ays  was t egun  four y e a r s  ago so that the response of the beagle to protracted,  
uniform, whole-kody l r r sd ia t ion  at var ious exposure ra tes  and total doses  could 
be determined.  
whole-body i r radiat ion to  the effects of internally deposited radionuclides will 
al?ow an  interpretat ion of the relat ive effects of total dose and dose r a t e .  

The comparison of biological effects of protracted,  uniform, 

Fur the rmore ,  the extern31 exposure of dogs to daily doses of " C o  y radiation has 
assumed a nsw importance,  always envisaged but fully appreciated only recently. 
Low level la te  effects s tudies  with ionizing radiation that can be related to  man  
still re ly  pr imar i ly  on the mouse as the experimental  animal. The importance of 
interspecies  comparison before  any program of understanding o r  predicting ef-  
fects in m a n  could he considered complete is  obvious. The beagle dog, with a 
l l fespan intermediate  between mouse and m a n  (and in about the s a m e  relat ive 
rat io) ,  and a growing h is tory  of knowledge as a n  experimental  animal,  is emerg -  
ing as a vi ta i  intermediary.  Already some interesting data have been obtained in 
the first four  y e a r s  of the p rogram and important resul ts  a r e  beginning to be pub- 
l ished. F u r t h e r m o r e  the added value of such a program operating s ide by s ide 
with an  extensive mouse program ( s e e  e a r l i e r ,  "Neutron and Gamma-Ray Toxicit 
Studies, ' )  in the late effects of low level  neutron and gamma irradiat ion is un- 
questioned and the interaction between the two is extensive and developing fur ther  
Now, with this  toxicity p rogram reoriented to emphasize the external  exposure 
s e r i e s  specifically,  it is necessa ry  to c a r r y  the program to lower daily dose  
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BIOLOGY AND MEDICINE 
PROGRAM BUDGET 

. TITLE 
Assessment ,  Evaluation and Control of Radiation Exposure 
to  Man and His Environment - 
Exposure to  Externa l  and Internal  Radiation 

AEC 06-02-01 Summary  
ANL 

. BUDGET ACTIVITY NO. 

63100 through 63300 Summary  (BIM, RPY) 

May 1972 

C O N T R A C T  W - 3 1 -  109- EN G-38 
SUPPLEMENT NO. 16 

U af C-AUA- U W C  

7. Description (Contd.) 

levels and to  expand the range of studies associated with the radiation protocols,  
including new efforts in the a r e a  of fetal irradiation. The total effort  should now 
be  expanded slowly in o r d e r  t o  achieve these important goals. 

Radioactive and T r a c e  Element  Metabolism. 
Physics  Division will continue in the genera l  f ield of radioactive and t r a c e  ele-  
ment  metabol ism,  but with increased  emphasis  on the development of concepts 
and models  for  use in evaluating the toxicity of internal emi t t e r s  in man. The 
work is  now concentrated into only two items. 
retention and distribution of internal  emi t t e r s .  
sues  exposed to  internal  emi t t e r s :  
and proper t ies  which may  elucidate mechanisms of radiation damage. Almost 
without exception, personnel  in this  activity devote t ime to the Radium Studies. 
This is natural ,  fo r  in many r e spec t s  it is difficult to separa te  the effort  applied 
to the programmat ic  aspec ts  of the Radium Studies f rom related efforts to gen- 
e ra l ize  on the  problems of localization, identification, and evaluation of the toxic- 
ity of internal  emi t t e r s ’  in man. 

/’ 

This activity in the Radiological 

The f i r s t  deals  pr imar i ly  with the 

propert ies  affecting detailed es t imate  of dose 
The other  i tem deals  with the tis- 

Radium Studies.  
organized as the Center  for  Human Radiobiology to  study the long- te rm effects o f  
radium and o the r  internal  e m i t t e r s  in man. It includes specific responsibil i ty for 
locating humans with significant body burdens of radium, evaluating radiation 
doses ,  and accumulating pertinent medical  data  during their  en t i re  l ifespans.  
Responsibility fo r  rddium c a s e s  located and studied by the Radiation Center  of 
MIT, and ANL-Argonne Cancer  Resea rch  Hospital project  and the New J e r s e y  
Radium Resea rch  P r o j e c t  have been t r ans fe r r ed  to this Center.  

This  p rogram in the Radiological Physics  Division has  been 

The p rogram s e t  up around these  radium cases  includes clinical, biological and 
physical s tudies  on the living cases ,  a s e a r c h  fo r  new c a s e s ,  acquisition and study 
of autopsy ma te r i a l  and willed bodies,  exhumations and epidemiology. It is  hoped 
that these s tudies  will eventually include many other  bone-seeking isotopes in 
man. During F Y  1972, a comprehensive new computer sys t em fo r  s tor ing and 
processing data  on radium c a s e s  was designed; the present  sys t em will be phased 
out as the new s y s t e m  becomes  operational. 

A field office in Orange,  New J e r s e y ,  maintains contact with radium c a s e s  and 
sea rches  f o r  new cases  along the eas t  coast  of the United States .  

(over) 
167 
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Continuatton) 

7. Description (Contd.) 

A satel l i te  labora tory  is  operated in Cambridge, Mass . ,  under a subcontract  with 
MIT. This  labora tory  is equipped to  make  whole-body radium measurements  and 
radon breath measu remen t s  on the patients in this a r ea .  Personnel  a l s o  contrib- 
ute vigorously to  locating rad ium patients and obtaining willed and exhumed 
bodies. Medical examinations,  including X-rays ,  a r e  made on the patients under 
study by cooperating physicians in the a rea .  During F Y  1972, 100 patients were  
examined at this laboratory.  At the start of F Y  1973, adminis t ra t ion and opera-  
tion of this  satel l i te  labora tory  will  be t r ans fe r r ed  f rom the Physics  Department 
to  the Medical Department  of MIT. 

The case  r eco rds  f r o m  the f o r m e r  New J e r s e y  Radium Resea rch  P ro jec t ,  the 
MIT Radiation Laboratory,  and (with only a few exceptions) the ANL-ACRH 
Radium Studies have been copied and a r e  in the possession of the Center  f o r  
Human Radiobiology. During F Y  1972, the en t i re  collection of original f i l es ,  
X-rays ,  spec imens ,  and microscopic  s l ides  of the New J e r s e y  Radium Resea rch  
P ro jec t  was  acquired.  

We now have the names  of 2800 persons who have had industrial  o r  medica l  expo- 
s u r e  to  radium. Of these ,  2000 persons have been positively identified andlocatec 
and 800 of these  a r e  now known to be dead. 
alive o r  a f te r  death, have been  made  on 1200 of the 2000 persons.  
150 new c a s e s  discovered during the pas t  yea r ,  we now have 1100 living radium 
persons under active study and are trying to  obtain information on the 800 "name 
only" cases  and to  de te rmine  the present  s ta tus  of 100 persons  who had once been 
located. 

Es t imates  of body burdens ,  while 
Including 

An urgent need for  a m-edical staff within the Center fo r  Human Radiobiology has  
now been met. The Health Division of the Argonne National Laboratory,  under tht 
direction of Dr .  F r a n c i s  W. S t reh l ,  performs the necessary  physical examinations 
on the.patients who come to the Argonne Site. Reading of X- rays  is done by ra- 
diologists in  pr ivate  prac t ice  and consulting contracts  have been made  with a 
pathologist and other  physicians. All medical work of the Center  is under the 
direction of Dr .  Austin M. Brues ,  who joined the Center  in F Y  1972. Establ ish-  
ment  of cooperative a r r angemen t s  with a major  medical center is  expected in 
F Y  1973. 

168 



BIOLOGY AND MEDICINE 
PROGRAMBUDGET 

I I 
i 

SUPPLEMENT NO. 16 

TITLE 
Assessment ,  Evaluation and Control of Radiation Exposure 
t o  Man and His Environment - 
Atmospheric S cie nce s 

AEC 06-02-06 Summary  
ANL 

BUDGET ACTIVITY NO. 

66100 through 66300 Summary  (CHM, R P Y )  

SCIENTIST RESPONSIBLE 

P. F. F ie lds  and R. E. Rowland 
4. WORK STARTED 

FY Continuing 

_, agencies.  . 
I 
I 

. MANPOWER AND COST DATA ESTIMATED FOR FISCAL YEARS 

i 

FY 1974 

FY 1973 FY 1973 
PRESIDENT'S INCREMENTAL 

FY 1972 BUDGET REQUIREMENTS 

60. DIRECT MANPOWER ( M a n  Years) 

SCIENTIFIC 

REGULAR 

TEMPORARY PAID BY ANL 

TEMPORARY PAID BY OTHERS 

TOTAL SCIENTIFIC 

OTHER TECHNICAL 

REGULAR 

TEMPORARY PAID BY ANL 

TEMPORARY PAID BY OTHERS 

TOTAL OTHER TECHNICAL 

TOTAL MAN YEARS 

U Of C-AUA- USAEC 

7.1 9.8 - 
0.7 2.0 
0.6 - - 
8.4 11.8 - 

2.2 1 .o - 
0.4 - - 
0.9 0.4 - 
3.5 1.4 - 

11.9 13.2 - 

10.5 
2 .5  
- 

~ 

_- 13.0 

1 .o 

0.4 
1.4  

14.4 

6b. OPERATING COSTS (In Thousands) 

E F FORT-RELATED COSTS 

MATERIALS AND SERVICES 

MAJOR PROCUREMENTS 

$2 80 $388 $429 
137 97 - 117 

TOTAL COST $417 $48 5 - $546 

6c. Cost (Recap of Subactivit ies) (In Thousands) 
66100 Meteorological Studies $385 $444 - $49 5 
66300 P rope r t i e s  of Molecu- 

lar Sieves 32 41 - 51 

Tota l  06-02-06 $417 $48 5 - $54c 
_- . 

6d. Major Procurements  (In Thousands) 

No ne 

(ove t' 



be. Equipment Obligations (In Thousands) 
.- 

66100 Meteorological Studies 
66300 P r o p e r t i e s  of Molecular Sieves 

Total  06-02-06 

See  individual 189's for  detail.  

Pres. 

$3 0 $6 9 

F Y  1972 Bud. - - - FY 1974 
$1 3 - 

, 

L 


