
OSD1.950123.016 

DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING 
WASHINGTON, D. C. 20301 

1 2 MAR t 978 

MEMORANDUM FOR THE SECRETARIES O F  THE MILITARY 

CHAIRMAN, JOINT CHIEFS O F  S T A F F  
DEPARTMENTS 

ASSISTANT SECRETARY O F  DEFENSE ( C O W T R O L L E R )  
ASSISTANT SECRETARY OF DEFENSE (MANPOWER 

ASSISTANT SECRETARY O F  DEFENSE (SYSTEMS 

ASSISTANT TO THE SECRETARY (ATOMIC ENERGY) 
ASSISTANT DIRECTOR (NUCLEAR PROGRAMS) 

AND RESERVE AFFAIRS) 

ANALYSIS) 

SUBJECT: Radiobiology R e s e a r c h  in the DoD 

The radiobiology r e s e a r c h  p r o g r a m  of the DoD have recent ly  been r e -  
viewed by a n  Ad Hoc Commit tee  at my request .  A copy of the r e p o r t  
(less appendices) is attached. 
radiobiology r e s e a r c h  i n  the DoD has r eached  a technical point where 
a change of direction, a consolidation of staff and p r o g r a m  and a r e -  
duction of funding is i n  o rde r .  

The DoD radiobiology r e s e a r c h  p r o g r a m  h a s  been mainly devoted to 
nuclear  weapons effects r e s e a r c h  (NWER) s ince i t s  inception. 
Commit tee  has  concluded that the biological data and predict ive infor-  
mat ion requi red  by weapons s y s t e m s  des igners  and potential weapons 
u s e r s  is ei ther  i n  hand o r  will be i n  the next  two to t h ree  yea r s .  

It now appea r s  that  the effor t  should focus upon the medica l  a spec t s  of 
preventing and t reat ing radiation i l lness .  Wi th  this change in direction 
and with fewer  r e sources  available i n  people and money to support  all 
DoD resea rch ,  I believe that it is appropr ia te  to consider consolidation 
and redirect ion of this p rogram.  The Navy has  no effor t  i n  this a r e a ;  
the A r m y  has cancelled its in-house p r o g r a m  at Walter Reed A r m y  
Insti tute of Research;  the A i r  F o r c e  has  cut  its budget i n  half s ince 
F Y  69. 
end by F Y  72-73. 

The Commit tee  has  concluded that  

The 

* 
The p resen t  DASA p r o g r a m  will  essent ia l ly  r each  a technical 
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The major  DoD r e source  i n  radiobiology r e s e a r c h  is the A r m e d  F o r c e s  
Radiobiology Resea rch  Insti tute (AFRRI) at the National Naval Medical 
Center  in Bethesda. 
faci l i t ies  i n  the country. 
en t i r e  DoD effort. 
be removed f rom the command of the Director ,  DASA, and placed under 
the management control of the Sec re t a ry  of the Navy f o r  fu r the r  manage- 
men t  by the Surgeon Genera l  of the Navy as a t r i -Se rv ice  medical  r e s e a r c h  
laboratory.  The model proposed is that of the A r m e d  F o r c e s  Insti tute of 
Pathology. 

We have a $14. OM inves tment  i n  one of the b e s t  
This  labora tory  is capable of supporting the 

The Committee has  recommended that the AFRRI 

Beginning i n  F Y  72, significant savings could be achieved, so that by 
F Y  76 the p r o g r a m  should cost  $3.2M a y e a r  r a t h e r  than the p re sen t  
$5.3M. In addition, by increas ing  mi l i t a ry  medica l  depar tment  officer 
spaces  at the AFRRl we would r e t a in  a cad re  of uniformed staff who will 
otherwise be lo s t  a s  the Mil i tary Depar tments  r educe  o r  eliminate their  
in-house programs.  

I would l ike your comments  on the recommendat ions of the r e p o r t  that  
s epa ra t e  efforts in  each  depar tment  be phased  out and tha t  funds and 
personnel  spaces  be consolidated at the A r m e d  F o r c e s  Radiobiology 
R e s e a r c h  Institute; that  the Insti tute be placed under  the Sec re t a ry  of the 
Navy as executive agent and under  medica l  control and direction, and that 
the r e s e a r c h  effort  be p r i m a r i l y  focused  upon the medica l  a spec t s  of p r e -  
venting, diagnosing and t rea t ing  i l l nes s  due to  ionizing radiation. A 
capability to  pe r fo rm radiobiological NWER w i l l  be retained. 

Dr.  Donald MacArthur, Deputy Director  (Resea rch  & Technology), is the 
ODDR&E point of contact. 
by 1 Apri l  1970. 

I would l ike to have the benefit of your  comments  

Attachment  

n S .  Fos te r ,  Jr. 
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O F F I C E  OF THE DIRECTOR OF DEFENSE R E S E A R C H  AND ENGINEERLNG 
WASHINGTON, D. C. 10301 

MEMORANDUM FOR: DFPUTY DIRECTOR (RESURCH AND TECKNOLCGY) 

SllBJECT: Transmittal of Report of DDRW Ad Hoc Radiobiology Research 
Review Committee 

I n  response t o  your request, a committee wss formed with representatives 
f r o m  the  Army, Navy, A i r  Force, Defense Atomic Support Agency, and the  
Office of the Assistant Director (Chemical Technology). The committee heard 
presentations from each mil i tary department and DASA, made an on-site v i s i t  
t o  the Armed Forces Radiobiology Research Ins t i tu te ,  and secured Information 
about the radiobiology research programs of the  Atomic Energy Commission, 
the  Department of Health Education and Welfare, the National Aeronautics 
and Space Administration, and the  Office of Civi l  Defense. 

The major conclusions of the committee, a s  presented i n  the  report, 
-3re t h a t  nuclear weapons' e f fec ts  research i s  essent ia l ly  complete f o r  the 
i r e s e n t  time; t h a t  separate radiobiology research programs i n  each mil i tary 

e f for t  should be centralized, and t h a t  the radiobiology research problems 
of  the future  a re  the medical problems of diagnosis, prevention and 
treatment of i l l n e s s  due t o  ionizing radiation. 

., departmeut are  no longer required; t h a t  the  DoD radiobiology research ., 

I 

"he major recommendations a re  t h a t  DoD radiobiology research should 
be central ized a t  the AFRRI; t h a t  the  mRRI should be made a t r i - se rv ice  
laboratory under the executive management of t h e  Secretary of the Navy and 
the Navy Surgeon General; t ha t  the research program a t  the AFRRI should be 
directed a t  the solution of medical problems, and t h a t  the mi l i ta ry  depart- 
ments should phase out  t h e i r  separate e f f o r t s  or t r ans fe r  the work t o  the 
AFl7RI. If these recommendations a re  adopted, we believe t h a t  the present 
cost  of the program of $ 5 . 3  for  FY-71 could be reduced t o  $3.2M by m-76. 

I w i l l  be pleased t o  discuss the findings of the committee with you 
a t  any time. 

.CALL $ S. fp+-"; -  
Chris J. D. Zarafo etis .  M.D. ~ 

Chairman, Ad Hoc Radiobiology 

Professor of Medicine 
University of Michigan 

Research Review Committee 
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COMMIlYPEE RePORT 



SUIQNRY 

The radi3biology research programs i n  DoD, AEC, NASA, m d  HE?$ were 
surveyed to determi~ne i f  the  DoU program was appropriate t o  the needs 
of taday's problems. 

After 25 years o€ nuclear weapons e f fec ts  research, t he  Cmunittee 
concluded tha t  the program emphasis shwld  change from ef fec ts  research 
for preclictivr purpsses t o  medically oriented and directed programs 
aimed at p r x i d i n g  h f o r m a t i m  about diagnosis, prevention and t r e a t -  
ment 3f i m i z i n g  radiat ion i l l n e s s .  

I n  order t3 conserve s t a f f  and funds and most f u l l y  u t i l i z e  f a c i l i t i e s ,  
the Conmiittee recoimnends t h a t  t he  separate radiobi313gy research 
pragrams of the mi l i ta ry  departments be combined a t  t h e  Armed Forces 
bdiobiology Research I n s t i t u t e  (AFRRI), Bethesda, Maryland. 
Comittee fur ther  recommends t h a t  t h e  cmmnd of AFRRI be t ransferred 
from the  Defense Atomic Support Agency t o  t h e  Secretary of the Navy 
as Executive Manager. It i s  b e l i e v d  t h a t  funding can thus be reduced 
f r s m  t he  present $5.M t o  $3.2M by FY 1976. 

The 
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REPORT OP AD HOC DDRm MDIOBIOLOGY IESEARCR REVIEW COMMITTEE 

INTROXJCTION 

This committee was farmed t o  evaluate DaD RDT&E i n  radiobiology and t a  
determine : 

1. What i s  the medical problem a s  re la ted  t o  t h e  m i l i t a r y  missim? 
2. What i s  the  present DoD program and can it solve the  prablem? 
3 .  

4. How shoul~d DgD organize, fund and s t a f f  i ts  radiobidogy 

What are the  AEC, HEW and NASA programs and what aspects a r e  
applicable t o  the  DoD problem? 

research program? 

These questions, t he  Committee findings, and a recommended program are 
addressed belar .  

Ra4iobiology rcsearch i s  divided i n t o  t w 3  general areas: (1) nuclear 
treapms e f f ec t s  research (NbER) and (2) 
t i o n ,  diagnosis and therapy of i l l n e s s  due t o  ionizing radiat ion.  I n  
NWER, investigations a r e  separated i n t o  s tudies  of ionizing radiat ion 
effects ,  b l a s t  effects ,  and thermal e f f ec t s .  In each of these areas, t h e  
prabl.ems studied have re la ted  t o  casualty prediction, dgsimetry, incapa- 
c i ta t ion ,  vulnerabi l i ty  and p h y s i c d  pmtec t ion .  I n  medical a.spects, t h e  
same three k i n d s  3f e f fec t s  have been studied, t he  problem areas  have 
been separated i n t o  prevention, general and spec i f ic  treatment, and bas ic  
research i n  rad.isbiology. 

I medical aspects of t h e  preven- 

L W  

I 1, 
I 
I 

THE PROBLEMS 

I n  general, t he  Committee faund t h a t  D3D radiabiology research has been 
mostly directed at  answering t h e  ques t ims  of weapons systems designers 
and po ten t i a l  users. The primary, lane-term goal f o r  future DaD radia- 
bialogy research i s  t 3  reduce the  e f f e c t s  3f' ionizing rad ia t ian  on 
Service personnel. The secondary goals, i n  order af p r io r i ty ,  a re :  

1. NWER on various gamma/neutrm ra t io s .  The present ly  planned 

2. FirAsh NWISR on flashblindriess protect ive materials.  The 
programs a re  structured t a  be e s sen t i a l ly  c3mplete i n  FY 1973. 

radiobi31ogy research aspects  of t h i s  w x k  w i l l  be finished i n  
Fi 1972. 

TKE PRESFXW PRROGRAIIS 

I. Deferise Atomic Suppart Agency Frsgram 
* 

A. m e  'DASA pragram i s  a NWER program. Farty percent i s  d3ne an 
contract  and s ix ty  percent a t  thpe Armed Farces Redi3bialagy Hesearch 
Jn:d,i~id1~.t:: ( A F R X I ) ,  The PY '(Cl f!~~!i?f?~c is $11. l l ? N ;  the pr?s;rtlm is 
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controlled by the D i r e c t x ,  DASA, and managed by medical s t a f f  assigned 
t s  the DASA Medical D i r e c t x a t e .  AFRRI i s  a hASA 3.aboratory. 

B. The Armed F x c e s  RadiDbi313gy Research I n s t i t u t e  Program 

1. The t o t a l  s t a f f  i s  145 c iv i l ians ,  30 of f icers  and 26 en l i s ted  
men. Two-thirds of t he  staff a re  i n  R&D, one-third i s  i n  
support and administration. 33 members of t he  staff have 
d o c t w a l  degrees, 24 hnve masters degree. 

Total  funding fo r  FY 70 i s  $ 2 . 6 ~ ;  of which basic  overhead 
and s a l a r i e s  cost $1.~. 

The building program begun i n  1960 i s  n3w complete. The 
investment i n  bui lding i s  $7.8M; i n  radiat ion sources it 
is  $6.OM; thus  f o r  t o t a l  f a c i l t i e s  there  i s  an investment 

2. 

3. 

of $13.8~. 
! 
i 11. The program i s  d i rec ted  toward four overal l  areas:  

i Area Percent of Percent of I 

i 
__ 

Funds Staff 
a ) I n  c a p  c it at i on/pe rf ormance de crement 41 45 
b)  Acute l e t h a l  e f f e c t s  31 36 
c )  Biochemistry/Physiology 
d) Biophysics/Physics Support 

18 14 
10 ' 6  i 

I 

5. Except f o r  a shortage of animal quarentine f a c i l i t i e s ,  the 2 1  

the  long-term DoD goals i n  radiobiology research. Present ! 
AFFRI has the  physical plant  and radiat ion sources t o  support 

staff and mmey shortages prohib i t  using the rad ia t ion  sources 
much beyond a 40-hour work week. Radiation source use could 
be extended by double sh i f t i ng  i f  more staff were avai lable .  

i 

C. Incapacitation and Performnce Degradation; NWERlOverall DASA e f fo r t s  ) 

1. Funding i s  $l.OM a year, with 60$ of the work done at  AFRRI 
and t h e  reminder  a t  the  USAF School of Aerospace Medicine. 
This present program is  planned f o r  completion i n  FY 1973, with 
the  exception of a small continuing e f f o r t  i n  mixed gam/neut ron  
r a t i o  studies.  

- 

2. The goal i s  t o  define the acute e f f ec t s  of l e t h a l  and supra- 
l e t h a l  d3ses of ionizing radiat ion and t o  predict  t h e  a b i l i t y  of a 
man t3 c m p l e t e  a mission, even though h e  i s  expected t o  d i e  
fram r a d i a t i m  injury.  These data  a re  needed by mi l i t a ry  
planners and po ten t i a l  weapm users t o  define the  leve ls  of  

on pers3nn.21. 
hardening" 3f systems and t o  predict  the e f f ec t s  of our weapms * I f  
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D. B l . a s t  E f f e c t s ;  NWER 

1. Funding i s  $ l 5 O K ,  ou contract .  T h i s  program w i l l  be ended 
i n  Ill' 1972. 

E. Thermal Effects ;  NI,7XR 

1. Funding i s  $770K, on contract;  t h e  research i s  on sk in  burn 
and flashblindness.  This program w i l l  be ended i n  FY 1972. 

F. Radiation In ju ry  - Fundamental Research 

1. This i s  b a s i c  work on NWER. Funding is $l.75M, with 80$ 
of t h e  work car r ied  out at  AFRRI. 

2. The goal i s  t o  provide bas ic  inform3tion about t h e  responses 
of ce l l s ,  organs and animals t o  ionizing radiat ion,  using t h e  
t3ols 3f spec i f i c  d i sc ip l ines  such as biochemistry, physiology, 
e t c .  I 

~ 

G. Treatment of Radiation In jury  w 
! 

l!  

1. Ibis i s  a medically or iented program. Funding i s  $X)OK, a l l  
at  AFRRI. The e f f a r t  i s  3x1 phys idog ica l  support fo r  t h e  
i r r a d i a t e d  individual .  

11. The D e p r t r e n t  of t h e  Navy Program 

A. There i s  no USN program i n  radiobiology research s ince  t h e  Naval 
Radiological Defense Laboratory closed. 

B. There a r e  now 4 0  mil i ta ry  o f f i ce r  personnel spaces i n  nuclear 
medicine, a l l  assigned t o  operational,  c l i n i c a l  and staff pos i t ions .  

111. The Department of t h e  A i r  Force Program 

A. This is  primarily a W R  program, with some s tudies  on mechanisms 
of act ion of ion iz ing  radiat ion.  
NASA provide another $3OOK of support. 

FY 70 USAF funding is $175K; DASA and 

B. Research Studies 

1. Survivability/vulnerability da ta  on man as a system component i n  
t h e  programming of present and t h e  designing of future  A i r  

* Force wpapans systems. 

2. Effects  of 1ov lcvel ( f a l l m l ; )  d .osay  on pTimate performanri!. 

3. C D r n b i n e r l  e f fects  3f rail intian and the  operat ional  f l i g h t  
environmcnt.s, such as nt.ci:lerztim, vibrat ion,  hyp3xj.a, e t ? .  



pproeram of the School of Aerospace Medicine. 

Coinpletion of research work on flashblindncss parameters. 5. 

6. Program of Biophysics Division, AF Weapons Laboratory, 
Kirtl.and AFB 

a )  Using GODIVA reactor;  radiat ing sheep with various 
neu t ron /gma  mixtures (DASA supported). 

Computer modeling s tudies  t o  predict  crew exposures 
i n  d i f f e ren t  a i r c r a f t  configurations. 

b) 

c )  OV-1 s a t e l l i t e  dosimetry (NASA support). 

a) Sc ien t i f i c  staff: 21 mil i tary;  6 c iv i l i ans  

e )  Technical staff,: 9 mili tary;  7 c i v i l i a n  j 

f )  USAF funds at $50K/year. i 
i DASA funds at  $wK/year. 

NASA funds a t  $60K/year. 
+&# 

C. The c r i t i c a l  and unique USAF problem i s  t h e  su?vivabi l i ty/  
vulnerabi l i ty  analysis  of man as a system cDmponent i n  present and fu tu re  
USAF weapon systems--to include: (1) The external  radiat ion-blast-  

degradation under t h e  multiple s t r e s ses  of t h e  operational f l i g h t  envlron- 
ment . 

1 
thermal environment up t o  100,000 f e e t .  (2) The e v a l u a t i w  of perfwixance k \  

1 
i 
~ 

D. There a re  81 professional and 16 technical  people assigned t o  
the  program. 

E. There w a s  a request (deferred) i n  t h e  FY 71 MCA f o r  $l.lM f o r  a 
Bionuclear Effects Laboratory at Kirtland AFB. 

I V .  The Department of t he  Army 

A. This i s  p r i m r i l y  an an t i - rad ia t ion  prophylactic drug development 
program. 
produced 3 drugs which a re  n m  ready f o r  tolerance t e s t i n g  i n  man. 
may double the  radiat ion dose required t o  produce sympt3ms or  i l l n e s s ,  i .e . ,  
a d x e  reduction f a c t s r  of two. It h a s  a l s o  serendipitously produced a 
drug which may be usefu l  i n  t r e a t i n g  shock. The t a c t i c a l  need f o r  such 
a drug remains as high as it was 10 yea.rs agDl since t a c t i c a l  operation 
i n  a fallciut fj.eld o r  an area cmtaminzted with rad ioac t iv i ty  may be 
possible only t3 fcirces whiqh possess such a drug. The y i e ld  of t he  . program has  been ccimmensurats with i t s  expense. A recommendation was 
made f o r  an &year effcir~t i n  drug  development, t a t a l  cost $160~, i f  
t a c t i c a l  requiremznts supp13rt the expenditure. It was a lso suggested 
t h a t  a major use of such d r u z s  w3uld bc f a r  Civil Defense s tockpi les .  

It has cast  approximtely $15.0M i n  t he  past  10 years and has 
These 

* 
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Prophy- 
l a c t i c  
Drug 

B. The present Army requirements f o r  radiobiohgy research were 
given a s  the develcpment Df methods of diagnosis and therapy of radiat ion 
injury,  usable i n  t h e  f i e l d ,  i .e . ,  simple and r e l a t ive ly  unsophisticated, 
such a s  use of specialized an t ib io t ics ,  p rovis im of s t e r i l e  capsule en- 
vironments f3r pa t ien ts ,  r i e l d  usable methods for  p l a t e l e t  transfusion, 
bone marrow t r ansp lan ta t im ,  e tc .  

C. Tbe Army recent ly  closed i ts  Division of Nuclear Medicine at  
Walter Reed Army I n s t i t u t e  3f Research (cost  $200K a year) and is  
closing down t h e  WHAIR reactor.  
WRAIH, owned by Harry Diamond Labwatory, i s  available f o r  part-time 
medical use. 

D. 

A T R I M  reactor a t  Forest  Glen Section 3f 

There a re  65 professional gf f icer  persmnel  spaces i n  the  Army 
nuclear medicine program, n3w primarily f o r  s t a f f ,  command, and c l in i ca l  

0 

assignments. 

V. Summary of D3D Programs 

USAF 

0.2 

- 
Cost - $ i n  M 

?eople* 93(12) 

Major e f f o r t  Performance 
degredat ion 
NWER 

USN - USA 
I 

I 
DASA 

4.12 

202 (35) 

- 

Incapacita- 
t i o n  NWER 

TOTALS 

5.72 w 
96 

* ( 1 a re  mi l i ta ry  orricer spaces assigned t o  .DASA at  AFRRI. 

OTHER FEDERAL AGENCY P R E W  

I. A t m i c  Energy Commission Program 

A. 

B. The major AEC laborator ies  used are: Argmne, Broakhaven, and 
Oak Ridge with some radiabiologr programs a t  L ~ s  Alamos and Livermore. 

Total  cost, Radiabiology, and Nuclear Medicine - $89.5M i n  FY 70 

C. Program Areas and Funding - FY 1970 figures. 

1. Effec ts  3f radiat ion on l i v ing  organisms: Low sub-lethal  * doses del-ivered t 3  large populations 3f animals and men 
(pa t i en t s ) .  Respmses of organ systems and t i s sues .  $12.4M. 

2. Mdecular and ce l lu l a r  raciiobiology. Biaphysics and photo- 
biglow: s tudies  of how radiet ion is absorbed by l i v ing  
syste:5::. $16.?,i”f. 

3. Radiation genetics: study DE damage a t  t h s  chr3mos3some 
level ;  l a t e r  e f f ec t s  ‘on jmpulatim. 87.5M- 
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4. 

5. 

6 .  

7 f 

a.  

9. 

10. 

11. 

12. 

13 * 

14. 

Exposure t o  ex terna l  and in t e rna l  rad ia t ion  (man and h i s  en- 
vironment); ABCC i n  Japan; radioisotope inha la t ion  studies;  
ingested isotopes, radi3phaririaceuticals. $13.34. 

Combating detrimental  effects  of radiation: treatment 
s tudies;  bone marrow transplants ;  pulmonary lavage. 
$1.8M. 

Marine sciences; nuclear and thermal effects;  waste d ispgsa l  
effects on ecology. $4.OM. 

Land and Fresh Water Environmental Sciences: ecology studies;  
s o i l  and water radioact ivi ty;  f a l b u t  s tudies .  

Atmxpheric sciences: aerosal,  dust ,  f a l lou t  t ransport ;  
atmaspheric pol lut ion;  upper a i r  sampling. $5.OM 

Nuclear Energy Civil. Effects :  weapsns e f f e c t s  on c iv i l ians ;  
countermeasures. $ 1 . 2 ~ .  

Radiological and Health Physics and Instrumentat im:  

$ 9 . ~ .  

$7.3M. 

Cancer and Cl in ica l  Research: t r a c e r  isotopes f o r  diagnosis 
and treatment; organ t r a n s p l a n t a t i m  usage; $7.5M. 

B i d o g i c a l  arid  agricultural Research: Use or radioisotopes 
t o  benefi t  crops and animal husbandry. 

RadiLation Preservation 3f Foods: F o d  chemistry; micro- 
biology; wholesomeness. $0.3M i n  FY 71, (no support i n  

$2.8M. 

FY 70). 

Chemical Toxicity: of radionuclides and nm-radioactive 
cmpounds. $0.6~. 

D. Construction and Capital Equipment: $6.1~. 

11. National Aeronautics and Space Administration Program. 

A. Total  c3st  f o r  Radiobiology Research: $ 6 0 5 ~  i n  FY 1970. 

B. 
ionizing radiat ion,  with primary a t t en t ion  paid t o  protons, e iectrons,  and 
solar flares. 

C. 

The t h r u s t  of t h e  program i s  t h e  study of t h e  e f f e c t s  3f pa r t i cu la t e  

* 
Except f o r  one pro jec t  ($65K) a t  Ames Research Lab., t h i s  i s  a 

The USAF School of Aerospace Medicine receives $TOE; contract  program. 
uncler t h i s  program. 
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111. Nati3nal~ I n s t i t u t e  3f Health Program 

A. Therc i s  a rad icdagica lhea l th  research program i n  t h e  Envirnn- 
niental Control Administration. The research e f f o r t  i s  i n  t h e  Divisim of 
Biological Effects .  
ionizing. 

The w3rk covers - a l l  radiat ion -- ionizing and non- 
Tnttal RIYI'&X funding fo r  FY 1970 is  $2.7M. 

B. An E-xperimental Studies Branch invest igates  bas i c  and applied 
work with spec ia l  reference t o  young developing t i s -ue  ( f e t a l ,  in-u~tero),  
being especial ly  conccrned v i t h  l o w  dose and 1311 energy radiat ion.  
new ef for t  i s  being directed at  radiat ion from te lev is ion  s e t s ,  microwave 
ovens, e t c . ,  as an in-hmse e f f w t ;  t h e  FY '70 support; i s  $l.2M. 

A 

C. Colorado S ta t e  University Study of beagles given nne 20 rad rime 
and followed Tor l i f e  span--$O.iT.I i n  FY 70. 

D. An epideminlogy Studies Bran'ch invest igates  r a d i a t i m  exposure 
leve ls  from a l l  saurces, especial ly  those used i n  medicine; t h e  neuro- 
physiological and behavioral respmses t o  radiation; genet ic  studies; 
dose-effect and threshold wwk; morbidity and mortal i ty  from radia t ion  
i n  spec ia l ly  selected populations. $0.8M i n  F Y  70, mostly on contact.  I 

b w  
I 
I 

I V .  Office of Civ i l  Defense 

A. The program i s  mainly directed at f a l l o u t  research studies; t h e  
FY 1970 budget i s  $800K, 
she l t e r  selection, e t c .  which i s  not covered belm because it i s  not 
d i r e c t l y  germane t o  DoD programs or t h e  instruct ions of t h e  29 Ju ly  
memorandurn. 

There i s  a program i n  ci .vil ian casual ty  prediction, 

B. Program Areas: 

1. Radinbiology: low, chronic dnse del ivery t o  large animals; 
f a l lou t  simulation; food and crop contamination; ecology; 
rad ia t ion  i n  food chain. $610K i n  FY 70. 

2. Medical Research: c l i r i i ca l  studies on burns; select ion n f  
drugs f o r  shelt,er stockpiles.  $70K i n  F Y  70. 

3. Medical Planning: compster programs f o r  medical deploymentr 
review of AABC data. $120K i n  FY 70. 

C .  The OCD s ta ted  t h a t  t h e  Army ant i - radiat ion protect ive drug p r n -  
gram was of only madest i n t e re s t  t o  them. A dose reduction fac t3r  3f 2 
was not c p s i d e r e d  t o  he useful t o  t h e  c iv i l i an  population because nearly 
a l l  s h e l t e r s  give at l ea s t  1.0 times t h a t  factDr. OCD suggegted t h a t  
prophylac~tic drugs in; ght be useful  t 2  t h x e  ent,erin@; a cmtnminated a rea  
s m n  a f t e r  an a t t ack  (firenan, puh7ic heal th  people, eke.) 
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V I .  Swimary of other Federal  Agency programs 

A. AEC: $89.514 e f fo r t ;  a l l  aspects of radiobiology except N W R  
and acute  and h i &  dose s tudies .  

B. NASA: $605K e f f o r t ;  par t icu la te  radiation, chronic exposureso 

C. NI I I :  $2.'(M ef for t ;  p r i m r i l y  radiological  hea l th  fo r  c iv i l i an  
population. 

D. OCD: $ 8 0 0 ~  ef for t ,  fallout; and c i v i l i a n  she l t e r  work. 

CONCLUSIOiE AND RECOPOENDATIONS 

I. What i s  the  medical problem as re la ted  t o  t h e  mi l i t a ry  mission? 

A. To provide f o r  a medically oriented and d i rec ted  diagnostic, therapeut ic  
and preventive medicine program for  radiat ion i l l n e s s  as t h e  first requirement 
f o r  m D  radiobiology research. , 
. B. Nuclear weapons e f f ec t s  research, a f t e r  a 25-year e f f o r t ,  i s  now 

! 

approaching completion. 
end i n  FY 1973. 

E i b t y  percent of t he  present e f f o r t  i n  NWER should 

C. Research on blast e f f e c t s  is no longer needed. 

\ .  D. The thermal e f f ec t s  on skin and. eye a r e  covered i n  ex i s t ing  program * ,  

i n  burn and l a se r  research. 

11. What happeps t o  on-gsing programs? 

A. The DASA program i n  NWER w i l l  decline t o  a mcdest e f f o r t  by 
FY 1973. 
provided f o r  new NWER requirements. 

Minimum funding (approximately $200-300K annually) should be 

B. The DASA and UShF research programs i n  flashblindness protect ive 
m t e r i a l s  w i l l  end i n  FY 72. 

C. The DASfi e f f o r t  3n b l a s t  e f f ec t s  w i l l  end i n  FY 1972. 

D. 

E. The Dept. Df t he  Navy shsuld not r e i n i t i a t e  a radisbiology 

The DASA program i n  thermal e f f ec t s  w i l l  end i n  FY 1971. 

program. 

F. @he Dept. of t h e  A i r  Force 

1. Should cmt inue  research, a t  USAF f a c i l i t i e s ,  m NWER on 
combine& e f f e c t s  of r a d i a t i m  and the  operational f l i g h t  
envirmiiient. T h i s  program s h u l d  end i n  FY ' (5  as a 
r a  ;I i i 31.3 ."I ref: e arch P ff3rt . 
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2 .  

3.  

4. 

5. 

Shiuld transi'er t he  whole body cxmter-research e f f o r t  t o  
i t s  c l i n i c a l  evaluation of aircrew program. 

Should phase out and eliminate i n  USAF i ' a c i l i t i e s  and pro- 
grams : 

a. Survivability/vulneralrility radiobiology research work 
by FY 75. 

b. Flashblindness pwamcter research i n  FY 72. 

c .  

A l l  biological  experimentation should be phased out a t  the  
Bisghysics Division, USAF Weapons Laboratory, Kirt land AFB, 
New MSxicD, by FY 73-74. The DASA and NASA funded programs 
a re  terminating. 
suppnrt withdrawn t h a t  t he  USAF could separately fund the 
l abora txy .  
as par t  of radiobiological NmR a r e  dwindl:ing i n  importance. 

By FY 1.975, t h e  A i r  FDrce should h v e  terminated a l l  in-home 
ionizing radiobiology research at  Aerospace Medical Division 
Laboratories. 

Lnw l e v s l ~  ( f a l lou t )  dose l eve l  work i n  primates i n  FY 71. 

It does n s t  appear t h a t  with DASA/NASA 

Computer inodeling and physical dosimetry przgrams 

FA93 

G. The Dept. of Army should: I' 

1. R a s e  out t h e  ant i - radiat ion proph.ylactic drug program as 
f 31~13WS : 

a. I n  FY 71 stop a l l  funds f o r  comp3und synthesis and 
screening. 

By FY 72 s top all funds f o r  animal t ox ic i ty  and drug 
effectiveness research. 

b.  

c. By FY 74 complete f i na l  human tolerance t r i a l s ,  complete 
Phase I FDA t e s t s ,  t o  included t e s t s  f o r  use of the  dkug 
by f l i g h t  crew personnel. 

d.  The program shzuld be terminated as an Army e f fo r t  by 
FY 75, having provided one o r  t w o  drugs with proven 
u t i l i t y  i n  aninuls and demonstrated huxan tolerance.  
These drugs can be stockpiled i f  DoD desh-es. 

* 
111, Wi8.t c a n  AX, NASA and HXW cont r i tu le  t o  t h e  DoD mission? 

A. AEC 

1. Will rennin the lea6.cr j.n the f i e l d ,  especfally f3r the  basic  
l'~'.-~;.! t::! J. : '~ , 
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2. 

3. Can provide t h e  required information i n  genetics, ecol.ogy, 

Can provide the  low dose i n  man (pat.ient.s) effects  data.  

heal th  physics, fa l lou t ,  new c l i n i c a l  applications,  and 
much of the data on therapy of sub-lethal doses ( f a l lou t  
doses, especial ly  gamma r a d i a t i m )  . 

€3. NASA 

1. Can provide t h e  data on pa r t i cu la t e  rad ia t ion  and i t s  acute 
and chronic e f fec ts .  

c. HEW 

1. 

2. Can do work of DoD i n t e r i s t  i n  heal th  physics with spec ia l  
reference t o  c l i n i c a l  appl icat ion and use of ionizing radiation. 

Can provide long-term epidemological data.  

I V .  What should the DoD Radiobiology Research program be? i 
I 

radiat ion effects .  1 

p% A. Medically oriented and medically d i rec ted  toward t h e  problems of 
diagnosis, therapy, and prevention t h a t  a r e  unique t o  thq mi l i t a ry  forces 
and t h e i r  operating envirmment, with espec ia l  a t ten t ion  paid t o  acute  ! 

1 €3. Mili tary Medicine 

1. Develop simple methods f o r  f i e l d  usable diagnosis and therapy 
of rad ia t ion  i l l n e s s .  

Develop regional shielding data and methodology f o r  unique 
mi l i ta ry  medical preventive medicine problems i n  radiobidogy.  

Develop biochemical and physiological supportive o r  thera- 
peut ic  methods f o r  mission completion a f t e r  receiving l e tha l  
doses. 

Complete NWER s tudies  of current i n t s r e s t  t o  t h e  mi l i ta ry .  

Perform NWER s tudies  of fu tu re  i n t e r e s t  t o  t he  mi l i ta ry .  

2. 

3. 

4. 

5. 

V. 
and funded? 

H m  should the  DoD Radiobiology research program be organized, staffed,  

.~ ~ . ~ .~ 

A. acquirements 

1. To r a i n t a i n  a Doll in-house capabi l i ty  t o  perform medical and 
radiobioloeical TWER work f o r  unique o r  high p r i o r i t y  DoD needs. 

To !naint.iin a p r a y a a  for t he  devel.op.::wt of n-ofesc ions l  2 .  
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mil i ta ry  personnel knowledgeable i n  mi l i t a ry  nuclear 
medicine f o r  operational., staff and connmncl assignments. 

3. To conserve people and aioney i n  an era  when DoD yil1 be 
l imited i n  both, by maximun use of ex is t ing  people, 
f a c i l i t i e s  and finds by consolidation and cent ra l iza t ion  where 
operationally and technical ly  feasible .  

B. Programs i n  t he  Mil i tary Departments and DASA 

1. The end of nearly a l l  rzdiobiological PETER by IT 74-75 indicates th.-.t 
weapons or ientea separate radiobiology research e f f o r t s  
i n  each mi l i ta ry  department should end. The Navy has 
done t h i s .  The Army has eliminated i t s  in-house capa- 
b i l i t y  and should phase out i t s  extra-mural programs. The 
A i r  Force should follow s u i t  i n  ionizing radiat ion radiobiolo,v 
r e  search . 

2. Since the  e f for t  should be focused on the  medical problems 3f 

radiat ion i l l nes s ,  the cornan f ac to r  of man a s  pa t i en t  
provides the ra t iona le  f o r  a cent ra l  f a c i l i t y .  

C. Organization 

1. The AFRRI should be designated a s  a common medical research 
f a c i l i t y ,  , s imi l a r  t o  the  Armed Forces I n s t i t u t e  of Pathdogy 

* ,  
(AFIP) . 

2. The Secretary of  t he  Navy should be designated as t h e  
Executive Manager of the AFRRI, i n  the same manner t h a t  
t h e  Secretary of t h e  Army manages the  AFIP. It i s  
recognized t h a t  t h i s  i s  a reversion t o  the  o r ig ina l  manage- 
ment of t h e  AFRRI, which d idn ' t  work, and which had t o  be 
changed t 3  the present DASA management. It i s  believed 
t h a t  changes i n  the people, plans and missions involved, 
as well as  the greater  experience i n  DoD with s ingle  
manager t r i - s e rv i ce  functions, w i l l  permit such a 
reorganization t o  function as wel l  as has the  AFIP. 

3. The planning for  such a reorganization should indicate  
t h a t  t h e  research d i rec t ion  and a u t h x i t y  w i l l  be under the 
control of medical staff; t h a t  t h e  AFIP m d e l  w i l l  be 
followed; and t h a t  t he  r e f l ec t ion  of - t h e  AFRRI pmgram abme 
Department of the Navy l e v e l  w i l l  be t o  the  Direc tw,  Defense 
Research and Engineering. DASA should r e t a i n  a voice i n  the 
R F R R I  program by appropriate representation i n  the  d i r e c t i m  
of t he  AFRRI e f for t .  (Details of reorGniza t ion  t o  be deten;lined 

P 

. .  bv olanning group appointed by Sec Def. ) .~ 

D. Thc Research I'rogran of t he  AICmI should: 
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2. 

3.  

Accept the remaining programs of DASA and t h e  Air Force. 

Respond t o  unique mi l i t a ry  departmental problems i n  
radiobiology and nuclear medicine - i . e . ,  a i rcraf t ,  
armored vehicles, ship and submarine problems. 

Respond t o  DASA needs f o r  NWER research on e i t h e r  a 
continuing 3r an episodic bas i s .  

4. 

5 .  Be established, grganized, d i rec ted  and performed s o  t h a t  
t he  AFNU w i l l  be the  radiobiology and nuclear weapons e f fec ts  
reference laboratory f a r  DoD, j u s t  ss t he  AFIP i s  - t h e  
pathology reference labaratory.  

- 

E. S ta f f ing  of the AFRRI 

1. The DoD has a continuing need f o r  off icers ,  physicians, 
veterinarians,  and a l l i e d  s c i e n t i s t s  who a r e  t r a ined  i n  ~ 

nuclear medicine and radi3biology. The elimination 3f i 
mi l i ta ry  department programs i s  eliminating t h i s  area of j 
bicnnedical research, . t ra ining and prac t ice  i n  t h e  mi l i ta ry  medical 
departments.', . .  Thc Cormittee assured a continuing DoD need 
for su2 i  o f f i ce r s  i n  operational,  s taxf ,  and com2and assign- 
ments . 
I n ,  t he  plirnning process f o r  reorganizing the  AFRRI, the 
Committee recomx-.nds an increase i n  the number of mi l i ta ry  

17 t o  a t  l e a s t  40. appears t o  be a log ica l  way t o  

~ 

w.$m 
j 

2 .  i 

i 

I of f i ce r  heal th  professions personnel spaces from the  present 

maintain a career cadre of such people. 
This I 

.- - -  . . .  

F. Funding 

1. Past and present mi l i t a ry  department and DASA radiobiology 
programs and t h e i r  out-year projections:  

$ i n  mil l ions 

FY 68 M 69 FY 70 FY 71 - FY72 - 
Army 1.2 1.2 1.4 1.0 1.0 1.0 1.0 

N a v y  0.1 0.1 0 0 0 0 0 

AF 0.4 0.h 0.2 0.2 0.2 0.2 0.2 

4.1 4.1 4 - 1  Dl\SA - - I - 4.1 4.1 - 4.2 - 4.7 - 
Total  6.4 5.9 5 - 7  5.3 5.3 5.3 5.3 
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2. Recommndecl programs, assmine; hFnnI reorganized 
i n  FY 71 

$ i n  mi l l ians  

- FY 71 FY 72 n FY 74~ FY 76 __ - 

Army 0.8 0.4 0.2 0.2 0.0 0.0 

Navy(AFKIU _ _  2.9 3.0, 3.0 3-0 3.0 
Manager) 

A i r  Force 0.2 0.2 0.2 0.2 0.1 0.0 

0.2 DASA - 0.2 0.5 - 1.0 - 1 . h  - 4.1 - 
TOTAL 5.1  4.9 I t .  4' 3.9 3.3 3.2 

3. Recommend program f a r  t h e  AFRHI (FY 71 funds from 
DASA) 

4. Fina l  recommended t o t a l  program for DDD for  l eve l  
e f f o r t  3f fu ture  funding. 

F y '  I_ FY 75 FY 76 

4.9 4.3 3.9 3.3 3.2 



Memorandum, 29 July 1969 

D.M. ElacArthur t o  G. Tucker 

Subject: DaD Research in RadiDbiology 
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Working Memorandum #1 

Ad Hoc DDR&F Radiobiology Research 

Review Cmmittee 

22 September 1969 



1. Working Memorandum #2 
Ad Hoc DDR&E: Radiobiology Research 
Review Committee, 6 October 1969 

2. DASA Medical NWER Program, 
Review of e f for t ,  3 October 1969 

3. Armed Forces Radiobiology Research 
Program, 3 October 1969 

4. DASA Medical NWER Program, 
FY 70 Funding, 8 October 1969 

. 



1. Working Memorandum #3, 
Ad Xoc DDRm Radigbiology 
Research Review Committee, 
18 Nwember 1969. Section 
on Department of N a v y  Program. 

2. Professional Manpmer Requirements, 
Radiation Health Care, Bu Med, 
16 M ~ Y  1969 

3. Radiation Safety Branch, 
Code 742 B t l l e t s ,  BuMed, 
4 August 1969 

. 



TAB F - 
1. Working Memorandum #3, 

Ad Hoc DDR&E Radiobiology 
Research Rzview Committee, 
18 November 1969. Section 3n 
Department of t h e  Army program. 

2. Proposed Acceleration of USA 
Program on Sulfhydryl Drugs 
15 March 1969 

U.S. Arlqy Medical Dept. Personnel 
Trained i n  Radiation Biology, 
24 October 1969 

3. 

. 



1. Working Memorandum #3, 
Ad Hoc DDR&E Radiobiology 
Research Review Committee, 
18 November 1969. Section on 
Department of the  A i r  Force Program 

2. LEAF Briefing for DDRm 
Radiation Biology Review 
Cormittee, 23 October 1969 

. 
-. 

I 
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TAB H - 

Atomic Energy Conmission 

Biology and Medicine Program 

F i s c a l  Years 1970 and 1971 

. 

! 

i 
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I 
I 



TAB I - 
Department of Health, Education 
and Welfare; Division sf Biological 
Effects  -Bogram, 30 October 1969 

. 
i 

.. 
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TAB 3 -- 

Office of Civ i l  Defense 

Radiobiobgy Program 

' 3 Nwember 1969 

. 
I 



National Aeronautics and 
$pace Administration 
RadibbiologY * C p m  

14 October 1969 



TAB L - 

Memoranam, 23 September 1963, 
Director, DASA t 3  Surgeon General 

Department of Navy 

Subject: Camnand Relationships 

Research I n s t i t u t e  
Armed Forces Radiobiology 

. ,  



TAB 

Department 3f Defense Directive 
5120.30, 6 August 1953, 

"Armed Forces I n s t i t u t e  of Pathology" 


