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ARMED FORCES RADIOBIOLOGY RESEARCH INSTITUTE 
DEFENSE ATOMIC SUPPORT AGENCY 

EX’HESDA, MARYLAND 20014 

Thursday, 5 December 1968 

AGENDA 

18th MEETING OF THE BOARD OF GOVERWRS 

0845-0900 Welcome . Coffee ................................ Directorate 

0900-0910 Meeting Opened .................................. VADM Mustih 
Introduction . Agenda ........................... 
Minutes ......................................... CAPT Stark 

i 

09 10 - 102 5 AFRRI Development and Progress Report 
COL Mitchell, COL Browning, CDR Varon 

1025- 104 5 Coffee Break 

1045-1130 Research Activities Report ’ 

a. Incapacitation in the Minature Pig After 
Exposure to Pulsed Mixed Gamma-Neutron 
Radiations ................................. LT Chaput 
Partial Body Shielding to Prevent Incapacitation 
in Irradiated Monkeys and Beagles .......... LT Thorp 

b. 

1130-1 135 Summary of Recent DASA Biomedical Research 
Coordination Meetings .......................... CAPT Stark 

1135 Discussion and Closing Remarks ................. VADM Mustin 
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SUBJECT: Minutes of  t h e  Eighteenth Meeting, Armed Forces Radiobiology - Research I n s t i t u t e  Board of Governors, 5 December 1968 

1. Attendees:  

Defense Atomic Support Agency 
VADM L. M: Mustin, D i rec to r  
Captain J. E. S t a r k ,  Surgeon 
Mr. P. H. Haas, A s s i s t a n t  t o  Deputy (MP RES) 
Colonel P. J. Donohoe, Executive O f f i c e r  
Colonel J. A .  Hilcken, Medical D i r e c t o r a t e  
L t .  Colonel W. R. Godden, Medical D i rec to ra t e  

Se rv ice  Represen ta t ives  
Army 
Colonel W. Dunnington, D i rec to r  of P ro fes s iona l  Se rv ices ,  SG - 

Colonel J. B. Yocrng, Chief,  Nuclear B io log ica l  and Chemical Sciences 
Divis ion,  SG 

Navy 
RADN F. B. Voris,  A s s i s t a n t  Chief f o r  Research and MiJ i t a ry  Medical 
Spec ia l  i t  ies , BUNED 
Captain B. K. Hastings,  D i rec to r  f o r  Submarine and Radiat ion Mcdicine 
Divis ion,  BmED 

Conunander Charles F. Tedford, Radiat ion Sa fe ty  Eranch, Submarine and 
Radiat ion Medicine Divis ion,  BUXED 

Captain C. L. Waite, Commanding O f f i c e r ,  Naval Medical School, NNNC 4 

# 

A i r  Force 
L ieu tenan t  General K. E. P l e t c h e r ,  The Surgeon General,  USAF 
Colonel PI. S. Malone, S t a f f  A s s i s t a n t  f o r  Medical Research, OTSG 
Lt.’ Colonel Dale R. L i n d a l l ,  Bionucleonics,  Spec ia l  Weapons Defense, OTSG 

Atomic Energy Commission 
Dr. John R. T o t t e r ,  D i rec to r ,  Divis ion of Biology and Medicine 
Dr. H. B. Bruner, A s s i s t a n t  D i rec to r  f o r  Medical-and Heal th  Research, 
Divis ion of  Biology and Medicine 

AFRRI 
Colonel Hugh B. Mitche l l ,  Director  
Colonel L. E. Browning, Deputy Di rec to r ,  Operations 
Commander Nyron I. Varon, A s s i s t a n t  Deputy Di rec to r ,  S c i e n t i f i c  
Xr. R, A. t loser,  S p e c i a l  S t a f f  Ass i s t an t  
Colonel A.  E. Adam, Chairrran, M i l i t a r y  Analysis Department 
L t .  Colonel A .  F. Green, Head, L o g i s t i c s  Department 
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. -. 
Commander R. E. George, Chairman, Radiat ion Biology Department 
Dr. S. J. Baum, Chairman, Experimental Pathology Department 
Commander R. F. Reed, N i l i t a r y  Analysis  Department . 
Major John Kendig, Radiological  and I n d u s t r i a l  S a f e t y  Department 
Mr. Robert Carter, Chairman, Physical  Sciences Department 
Dr. W i l l i a m  F. Davis, Acting Chairman, Behavioral Sciences Department 
L ieu tenan t  R. L. Chaput, Radiation Biology Department 
L ieu tenan t  J. W. Thorp, Radiat ion Bidogy Department 
LCDR A .  F. Shedlosky, Head, Adminis t ra t ion Department 

2. 
Board Room of the  AFRRI.  The minutes o f ' t h e  17 th  meeting of t h e  Board 
of Governors were approved as previously d i s t r i b u t e d  t o  t h e  members' of 
t h e  Board. 
! 
3. 
M i t c h e l l ,  Colonel Browning and Commander Varon. 

The meeting was c a l l e d  t o  order  by Admiral Mustin a t  0900 hours i n  t h e  

The AFRRI Development and Progress  Report was presented by Colonel 
See Inc losu re  1 €or text .  

4. 
R. L. Chaput e n t i t l e d  " Incapac i t a t ion  i n  t h e  Miniature P ig  a f t e r  Exposure t o  
Pulsed Mixed Gamma-Neutron Radiations." 
s t u d y  i n c a p a c i t a t i o n  i n  a n  animal of human proport ions.  
t r a i n e d  by shock avoidance t o  t r a v e r s e  a s h u t t l e  box. 
p r o f i c i e n c i e s  of over 9O%, t h e  p igs  were exposed t o  a pu l se  of mixed gamma- 
.neutron r a d i a t i o n s  from a TRIGA a t  midair  doses ranging from 4,000 t o  
20,000 rads .  
D e f i n i t e  pe r iods  of e a r l y  bu t  t r a n s i e n t - i n c a p a c i t a t i o n  (ETI) are observed 
in c e r t a i n  animals s h o r t l y  a f t e r  exposure t o  a s u p r a l e t h a l  dose of r ad ia -  
t i o n .  Recovery occurs  and is followed by a period of  r e l a t i v e l y  normal 
behavior which p e r s i s t s  u n t i l  the  onset  of permanent and complete incapaci-  
t a t i o n  (PCI) s h o r t l y  be fo re  death.  Early t r a n s i e n t  i n c a p a c i t a t i o n  occurred 
imnediately a f t e r  i r r a d i a t i o n  and was observed for several minutes a f t e r  
doses as low as 2400 r ads  and f o r  over 20 minutes a t  7200 r a d s  and above. 
The subsequent per iod of  r e l a t i v e l y  normal behavior was u s u a l l y  preceded 
by a b r i e f  recovery phase and followed by a b r i e f  degenerat ive phase, du r ing  
which performance decrement was observed. Permanent complete incapaci ta t - ion 
t h e n  occurred shortly befo re  death.  A t  t h e  higher doses, many animals never 
r e t u r n e d  t o  normal b a s e l i n e  performances b u t  simply experienced a per iod of 
performance decrement between ET1 and PCI. A t  12,000 r a d s ,  t h e  p i g s  were 
permanently andcompletely incapac i t a t ed  i m e d i a t e l y  a f t e r  i r r a d i a t i o n .  

P a r t  I of t h e  Research A c t i v i t i e s  Report was a p r e s e n t a t i o n  by L t .  

The miniature  p i g  was s e l e c t e d  t o  
The animals were 

Once t r a i n e d  t o  

A film was shown with t h e  following d e s c r i p t i v e  remarks: 

4 

. 5. P a r t  I1 of  t h e  Research A c t i v i t i e s  Report was presented by L t .  J. W, 
Thorp. This p o r t i o n  was e n t i t l e d :  " P a r t i a l  Body Sh ie ld ing  t o  Prevent 
I n c a p a c i t a t i o n  i n  I r r a d i a t e d  Monkeys and Beagles." H i s  d i s c u s s i o n  was 
summarized as follows: Materials and methods f o r  par t ia l -body exposures 
under Work Unit R PLD 1-9046 were presented.  The r e s u l t s  of animal exposures 
accomplished under t h i s  Work Unit were a l s o  descr ibed.  
prolonged t h e  s u r v i v a l  and e f f e c t i v e n e s s  of  beagles which received supra- 
l e t h a l  (15,000 t o  25,000 rad)  doses of pulsed, mixed gama-neutron r a d i a t i o n s ,  

.. 
Head s h i e l d i n g  

2 
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but  t r u n k  s h i e l d i n g  w a s  not  b e n e f i c i a l .  
monkeys rece ived  4500 rads (midline t i s s u e  dose t o  t h e  c h e s t )  of pulsed, 
mixed gamma-neutron r a d i a t i o n s .  
A f t e r  i r r a d i a t i o n ,  perf  omance  decreuent  occurred i n  both groups,  but i t  
was more severe  and lasted much longer  i n  animals t h a t  w e r e  unshielded. 

' N o  groups of chaired, t r a i n e d  

The heads of one group were shielded. 

6.  Captain J. E. S t a r k  presented t h e  summary of t h e  r ecen t  DASA Biomedical 
Research Coordinat ion meetings,  t h e  las t  one being held a t  t h e  Walter Reed 
Army I n s t i t u t e  of Research. Captain S t a r k  added t h a t  i n  a d d i t i o n  t o  these 
meetings, t h e r e  were numerous other coord ina t ion  meetings among t h e  s e r v i c e  
l a b o r a t o r i e s .  These meetings have produced a marked inc rease  i n  coord ina t ion  
of r e sea rch  e f f o r t s  and have provided assurance t h a t  unnecessary d u p l i c a t i o n  
of r e sea rch  efforts has been avoided. Tlie next meeting w i l l  be held a t  t h e  
A i r  Force Weapons Laboratory,  Albuquerque, w i t h  dosimetry as t h e  p r i n c i p a l  
s u b j e c t  of d i scuss ion .  It .is f e l t  t h a t  a l l  of t h e  e f f o r t s  of t h e  Coord- 
i n a t i o n  Meetings, t h e  courses, meetings, e t c . ,  have culminated i n  a 
v a s t l y  improved l e v e l  of communication between t h e  s e r v i c e s  a t  t h e  var ious  
l a b o r a t o r i e s  and i t  is  hoped t h a t  t h i s  w i l l  cont inue.  

7 .  I n  h i s  c l o s i n g  remarks, A d m i r a l  Nust in  expressed h i s  apprec i a t ion  t o  
the members of t h e  Board f o r  their  support  of t h e  AFRRI, and s t a t e d  h i s  
convic t ion  t h a t  a j o i n t  s e r v i c z  a c t i v i t y  which has  t h e  f u l l  backing of 
each s e r v i c e  c o n s t i t u t e s  t he  bes t  means of assur ing  a r e sea rch  program 
responsive t o  s e r v i c e  needs. 

8. 
w i l l  be determined later. 

h'ext Board of Governors bleeting. A s p e c i f i c  d a t e  f o r  t h e  next meeting 

9. The Board adjourned a t  1200 hours. p( 
E. STARK 4 I n c l  

P resen t  a t  i ons  by AFRRI a p t a i n  &IC USN 
Direc t  o r  a t  e (Draft ) e h i e f  , Medical D i r e c t o r a t e  

Defense Atomic Support Agency 
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.I * VADM L. M, Mustin, USN Direc tor  U S A  
I 
[ VADM R. B. Brown, The Surgeon General,  USN 
1 Lt. General K. E, Ple t che r ,  The Surgeon General,  USAF 

Colonel W i l l i a m  Dunnington, USA Direc tor  of Prof. Svcs, Off ice  of the  
Surgeon General 

Dr. John R. To t t e r  USAEC 
Dr. H. B. Bruner, USAEC 

Colonel J. B.  Young USA OTSG 

CAPT B. K. Hastings,  USN BUMED 
.~ CDR Charles  F. Tedford, USN BUMED (CAPT Lloyd M3Uer USN BUMED) maybe 

Colonel R. S. Malone, USAF, OTSG 
Lt. Colonel Dale R. L i n d a l l ,  USAF OTSG 
Colonel Alv in  F. Meyer, USAF OTSG (maybe) 

CAPT C. L. Waite, MC, USN CO NMS NNNC 

Major John J. McCambridge, USAF Deputy Chief of S t a f f ,  R&D (AFRDD) 

DASA 

Capt. J. E. Sta rk ,  USN 
Mr. P.  H. Haas 
LCDR C. T. O ' N e i l l  USN 

Lt.Colone1 W. R. Godden, USAF 
Colonel J. A .  Hilchken, USA 

- 

A l l  AFRRI Department Heads i nv i t ed .  
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18t' 'EETING OF TKE EOARD OF GOVERSC - 
Thursday, 5 December 1966 

- COLONEL L. E. BROWSIKG, 

* 

4. 
J . Admiral Mustin, Gentlemen: 

While ga the r ing  t h e  ma te r i a l  f o r  t h i s  p re sen ta t ion  I was impressed . 

1 t h e  r e l a t i v e  wealth of d e t a i l  i n  the  h i s t o r y  of the  n s t i t u t e  t h a t  

could be of i n t e r e s t  t o  t h i s  group, a t  t h e  sane time I had t o  recognize 

t h a t  t h e r e  was l i t t l e  j u s t i f i c a t i o n  f o r  the pa r ro t ing  of inconsequent ia l  

minutize and less va lue  i n  a t tempting such a d e t a i l e d  account t h a t  t he  

s a l i e n t  f a c t s  were completely obscured. A s  a consequence, I propose t o  

d i s c u s s  those f a c t s  pe r t a in ing  t o  the  development and growth of  AFKRI, 

from t h e  i n i t i a l  s t i r r i n g s  of i t s  o r i g i n  t o  t h e  present ,  t h a t  would appear 

t 

have most re levance  f o r  t he  Board. 

The Armed Forces Radiobiology Research I n s t i t u t e  had i t s  beginnings 

:-- 

in a p r o j e c t  proposal  o r i g i n a t e d  by the  Chief ,  Bureau of Medicine and Surgery,  

USN on 13 August 1958. This  paper recommended t h e  es tab l i shment  of a bio-  

nuc lear  reactor f a c i l i t y  a t  t h e  Nat ional  Naval Medical Center.  As o r i g i n a l l y  

conceived by t h e  Surgeon General, t h e  i n t e n t  and purpose of  the f a c i l i t y  

was t h a t  o f  extending and cor robora t ing  t h e  r e s u l t s  ob ta ined  from bio-  

medical f i e l d  experiments and weapons t e s t s .  

This  proposal  rece ived  a favorable  endorsement from t h e  Chief of Naval 

EX, 
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Operat ions and, some two weeks a f t e r  i t  was o r i g i n a t e d ,  i t  was forwarded . ., 
--__ - -  _ _  - -  --- t o  t h e  Armed Forces-Special  Weapons P r o j z c t ,  now t h e  Defense Atomic 

. ._ . . - - .-__ . _ _  . __ . - - -- - -  - - 
Support Agency, w i th  a reconmendation t h a t  t h i s  r e sea rch  f a c i l i t y  be e s t a b l i s h e d  

st the Na t i cns l  Naval Medical Center.  The Of f i ce  of t he  Surgeon General, U. S. 

Army, an8 t h e  Surgeon General,  USAF, i nd ica t ed  t h e i r  i n t e r e s t  and the  Pub l i c  

Heal th  Service,  t h e  Atomic Energy Gomission,  t h e  C f f i c e  of Civi l  Defense, 

- . _. - - 
and t h e  A s s i s t a n t  Sec re t a ry  of Defense, (Health and Medical), D r .  Frank B e r r y ,  

concurred i n  t h e  e s t ab l i shmen t  of t h e  f a c i l i t y ,  

In February 1959, t h e  Chief of  Naval Operations forwarded a l e t t e r  t o  

Rear Admiral Edward N. Parker ,  U.S.N., Chief, AFSWP, i n  which he s t a t e d  t h a t  

"s ince biomedical r e s e a r c h  is b e s t  obtained under c o n t r o l l e d  l abora to ry  

c o n d i t i c n s ,  t he  ear l ies t  es tabl ishment  of  s u b j e c t  f a c i l i t y  is considered 

v i t a l l y  necessary.  This w i l l  provide medical department personnel w i th  t h e  

c a p a b i l i t y  of  f u l f i l l i n g  t h e i r  missioa i n  t h e  area of biomedical r e s e a r c h  and 

t r a i n i n g .  The above concept is considered v a l i d  r e g a r d l e s s  of t he  f u t u r e  

s t a t u s  of  nuclear  f i e l d  t e s t i n g .  " 

I n  t h i s  let ter it was pointed out  t h a t  f u r t h e r  a c t i o n  on t h e  implenenta- 

t i o n  of t h i s  proposal could not be taken u n t i l  a s sa rance  of suppor t  was 

2 .- 
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provided by o the r  i n t e r e s t e d  government agencies .  It was urged t h a t  t h e  

AFSWP sponsor the  program and r eques t  s p e c i a l  a l l o c a t i o n  of  funds f o r  

. -  
f ac i l i t i e s  a t  t h e  NGfC. 

-Some t h r e e  months later,  the  Advisory Panel on Medical Sciences f o r  

- -  

t h e  Director, Defense Research and Engineering, Dr. Herbert  F. York, recomnended 

t h a t  t h e  p r o j e c t  be approved. This recommendation was then  forwarded, formally,  
- - - -. . - . . .. - .  . __ . .  - .- - - _- - . -  - - -  - - .- -_ -- - _. _ .  . _.. - 

i n  a memorandum f o r  Dr. York. I n  October, Nr. John M. Sprague, t h e  Deputy 

t h e  recornmendation from D D K E  t h a t  DASA support  t h e  r e a c t o r  f a c i l i t y .  

I 

A s s i s t a n t  Sec re t a ry  of Defense, i n  a memorandum for t h e  Chief,  DASA, forwarded 

DASA 

then  proceeded with t h e  j u s t i f i c a t r o n  f o r ,  and the  des ign  o f ,  a fac i1 , ty  

t o  f u l f i l l  t he  i n i t i a l l y  def ined requirement.  

When t h e  r e sea rch  f a c i l i t y  was proposed a c e s s a t i o n  o f  atmospheric 

testing of nuclear  weapons was imminent and t h e  need f o r  a s u b s t i t u t e  f o r  

t h i s  source  of high energy r a d i a t i o n  was obvious. However, t he  wording of  

t h e  e a r l y  correspondence concerning the  f a c i l i t y  is very  e x p l i c i t  i n  po in t -  

i n g  ou t  t h a t  t h e  f a c i l i t y  should be b u i l t  " regard less  of  t h e  f u t u r e  s t a t u s  

of nuclear  f i e l d  t e s t ing . "  The I n s t i t u t e  evolved from t h e  express ion  of 
8 

3 
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It was understood from t h e  onset  t h a t  DASA had a n  i n t e r e s t  i n  t he  

t o t a l  b;lologic effects of r a d i a t i o n  upon man, s i n c e  i f  t h e  man f a i l s ,  t he  

- -  
e n t i r e  man-machine-weapon-system may f a i l .  It was f o r  t h i s  reason t h a t  DASA 

- - ._ - - - - - - -- - - - - . - - _  

I 
was' concerned i n  sponsoring t h e  c o n s t r u c t i o n  of  t h e  r e a c t o r  f a c i l i t y ,  recogniz- 

. . . - . . - -. - - _ _  - - .. - - . - - - - - 

i ng  t h e  urgent n e c e s s i t y  for t he  conduct of r e s e a r c h  i n t o  t h e  t o t a l  b i o l o g i c  

e f f e c t s  of r a d i a t i o n ,  whether b a s i c  or app l i ed ,  and whether d i r e c t l y  o r  

r -  

i n d i r e c t l y  r e l a t e d  t o  nuclear  weapons e f f e c t s .  

t - - _  
During-his t e n u r e  as A s s i s t a n t  Sec re t a ry  of Defense, Dr. Frank Berry 

' i nd ica t ed  i n  a memorandum t h a t ,  while  r e -a f f i rming  h i s  i n t e r e s t  i n  the 

f a c i l i t y  as r e l a t e d  t o  DOD-wide a p p l i c a t i o n ,  he wished t o  a s s u r e  t h a t  t he  

f a c i l i t y  would be made. a v a i l a b l e  as much as p o s s i b l e  t o  o t h e r  f e d e r a l  

agencies .  DASA f u l l y  concurred i n  t h i s  p o s i t i o n ,  but  a p h a s i z e d  t h a t  t he  

prime purpose of t h e  reactor f a c i l i t y  was t o  conduct r e s e a r c h  i n  t h e  b i o l o g i c  

a s p e c t s  of  r a d i a t i o n  i n j u r y  r e l a t e d  t o  nuclear  weapons effects .  Since t h e  

r e a c t o r  possessed t h e  near c a p a b i l i t y  of  s imulat ing t h e  spectrum from a 

4 
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I .  

.. .. 
. nuc lea r  explosion i t  f u l f i l l e d  a n  urgent  m i l i t a r y  requirement,  and i t  was 

- . ~ - - - - _  -- ----.- - _--- ---- - _ -  .- - 

upon t h i s  s p e c i f i c  b a s i s  t h a t  funds were a l l o c a t e d  f o r  t h e  cons t ruc t ion  ' 
--- - -  _. _ _  - . - . - . . . - . -  - -  

of t h e  r e a c t o r  f a c i l i t y .  Therefore ,  t he  Di rec to r ,  DASA had a DOD responsi-  

-.- - - . b i l i t y  t o  a s s u r e  t h e  accompSishrnent of t h i s  ob jec t ive .  

e 

? 
The DASA p o s i t i o n  a t  t h a t  time was q u i t e  c l e a r ,  t h a t  of a DOD sponsor, ___ - _  

coord ina to r ,  and funding agent  f o r  a r e s e a r c h  r e a c t o r  f a c i l i t y  t h a t  would - _ _  - -- . _ _  ------- .. 

opera t e  as a j o i n t  s e r v i c e  m i l i t a r y  o rgan iza t ion  designed p r imar i ly  t o  ass i s t  

t h e  Surgeons General i n  f u l f i l l i n g  t h e i r  ass igned missions i n  the  event  of - -  

- _  
nuc lea r  c o n f l i c t .  .. 

__ -~ .  - - 
The next s tep i n  t h e  establ ishment  of t h i s  r e a c t o r  f a c i l i t y  w a s  t he  

s e l e c t i o n  of t h e  appropr i a t e  r a d i a t i o n  soGrce. F e a s i b i l i t y  s t u d i e s  conducted 

I 

by t he  DASA s t a f f  r e s u l t e d  i n  t h e  reconmendation t h a t  t h e  TRIGA r e a c t o r  

developed by die General Atomic Divis ion of General Dynamics Corporation be 
. 

purchased. The inhe ren t  s a f e t y  of t h i s  r e a c t o r  was the major factor.-in----  

determining i t s  s e l e c t i o n  f o r  i n s t a l l a t i o n  and ope ra t ion  i n  a heavi ly  - 
- 

. -. .- - - . 
populated area such as Bethesda. The c a p a b i l i t y  of t h i s  machine t o  produce 

pu l sed  r a d i a t i o n  made it s u i t a b l e  f o r  t he  type of r e sea rch  appropr i a t e  t o  the  

I n s t i t u t e .  



However, a f t e r  a n  a n a l y s i s  of t h e  mixed r a d i a t i o n  spectrum of t h e  TR;GA - 
- 

was performed, i t  was apparent  t h a t  t he re  was a requirement f o r  s epa ra t e  , 

sources  of neutrons and high energy bremsstrahlung r a d i a t i o n  t o  permit 

more r e f i n e d  r a d i o b i o l o g i c a l  s t u d i e s .  Therefore ,  a n  e l e c t r o n  a c c e l e r a t o r  

- -  
was'added t o  t h e  o r i g i n a l  p lans  as a second-major r a d i a t i o n  source f o r  l a t e r  

I 
a c q u i s i t i o n .  Thus, t h a t  e a r l y  planning i s  j u s t  now caning t o  f r u i t i o n  some 

t e n  yea r s  la ter  i n  t h e  t e s t i n g  of t h e  Linear  Acce lera tor  c u r r e n t l y  i n  the  

l a t t e r  s t a g e s  of i ts  i n s t a l l a t i o n ,  t h e  TRIGA having of course been i n  operaa t ion  

for some six yca r s  s i n c e  i t s  l i c e n s i n g  i n  1962. 

-_ 
The long range f a c i l i t y  development p l a n  t h a t  has guided AFRRI's progress  

was i n i t i a t e d  al 'aost s imultaneously wi th  t h e  assignment of t h e  first temporary 

s t a f f . .  This  p l an  v i s u a l i z e d  pSased cons t ruc t ion  and t h e  a c q u i s i t i o n  of major 

components of equipment i n  a planned and sequenced f a sh ion  designed t o  cause 

t h e  least i n t e r r u p t i o n  of c u r r e n t  ope ra t ing  c a p a b i l i t i e s ,  t h e  o r d e r l y  budget- 

ing of funds,  phasing of mjor biomedical r e sea rch  e f f o r t s  and t h e  o rde r ly  

a c q u i s i t i o n  o f  q u a l i f i e d  personnel .  

Following Congressional approval ,  cons t ruc t ion  of  t he  f i r s t  phase of 
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what was t o  become t h i s  s u b s t a n t i a l  phys i ca l  s t r u c t u r e  commenced i n  Novenber 

. - __ __ _. __ - - 

1960. The Armed Forces Radiobiology Research I n s t i t u t e  o f f i c i a l l y  came i n t o  
. -. - - 

e x i s t e n c e  i n  March 1961 when t h i s  t i t l e  was approved and publ ished.  The next 

important d a t e  f o r  AFRRI  was 12 May 1961, when DOD Di rec t ive  5154.16, t h e  

. -  - .  
AFRRI  Charter ,  was published e s t a b l i s h i n g  the  I n s t i t u t e  as a j o i n t  agency of 

-- 
! 

t h e ' t h r e e  m i l i t a r y  departments,  s u b j e c t  t o  the  a u t h o r i t y ,  d i r e c t i o n ,  and 

c o n t r o l  of t h e  Sec re t a ry  of Defense and under the  management c o n t r o l  of the 

Sec re t a ry  of t h e  Navy. 

The p r i n c i p l e  o f  equal  r e p r e s e n t a t i o n  from a l l  t h r e e  s e r v i c e s  a t  t h e  

D i r e c t o r a t e  l e v e l  was s p e c i f i c a l l y  s p e l l e d  out  i n  t h e  A F R R I  c h a r t e r .  The 

S e c r e t a r y  of t h e  Navy, a c t i n g  i n  consonance with t h i s  p o l i c y ,  confirmed t h e  

nomination, and formally approved the s e l e c t i o n ,  o f  t h e  f i r s t  D i r e c t o r a t e  

c o n s i s t i n g  of Colonel J anes  T. Brennan, MC, USA, as Di rec to r ,  and Captain 

F. W. Chambers, MSC, USN and L t .  Colonel Carl L.  Hansen, Jr., USAF, MC, as  

&put ies . 
The t a s k  of fo rma l i z ing  t h e  establ ishment  of AFRRI was completed 

w i t h  t h e  p u b l i c a t i o n  on 31 J u l y  o f  SECWV Notice 5450 which vested cornrand 

of t h e  I n s t i t u t e  i n  the Commanding O f f i c e r ,  Nh?IC, under the  management 
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c o n t r o l  of the  Chief,  Bureau of  Medicine and Surgery. 

~- The Phase I Laboratory and Reactor Building and the  Animal C l i n i c a l  

Research F a c i l i t y  were not  occupied completely u n t i l  e a r l y  f a l l ,  1962. These 

s t r u c t u r e s  gave AFRRI t h e  nucleus of a r e sea rch  p l a n t  with t h e  r e a c t o r  and 

exposure room coniplex, some admin i s t r a t ive  space and l a b o r a t o r i e s  and t h e  

small animal qua r t e r s .  I n  any event  i t  permit ted t h e  s t a f f  t o  t ake  up 

permanent lodging wi th in  the  embryo i n s t i t u t e  and evacuate t h e i r  temporary 

q u a r t e r s  i n  the  REEL bu i ld ing .  

The o rgan iza t iona l  s t r u c t u r e  h i t i a l l y  evolved f o r  AFRRI was t h a t  of a 

series of t a s k  fo rces ,  each of which was assigned a s p e c i f i c  mission, such 
r 

as t h e  development of t h e  Hazards Analysis  f o r  t h e  TRIGA r e a c t o r ,  t r a i n i n g  

of r e a c t o r  ope ra to r s ,  and t h e  l i k e .  I n  its f i r s t  two years  of  ex i s t ence ,  , 

t h r u  ?lay of  1963, AFRRI developed and used t h r e e  temporary i n t e r n a l  organiz-  

a t i o n a l  s t r u c t u r e s .  Each was e s s e n t i a l l y  a n  ad hoc type of s t r u c t u r e  improvised 

in o r d e r  t o  pursue a few s p e c i f i c  ob jec t ives .  

The first  permanent o rgan iza t ion  f o r  s t a f f i n g  t h e  I n s t i t u t e  was developed 
b 

and presented t o  t h e  Board of  Governors f o r  approval  i n  December 1963. This  

f irst  f o r m 1  o rgan iza t ion  e s t a b l i s h e d  a t o t a l  of e i g h t  d e p a r m e n t s  i n  AFRR'C 
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and se t  t h e  p a t t e r n  f o r  t h e  type of s t r u c t u r e  t h a t  has continued t o  the . 
-- - - presen t .  Four s c i e n t i f i c  departments -cere--established,--  cons is t ing- -of ,  -RadiatiorI 

_ _ _ _  .___ _______  . - - ~ -- --. - - - . - -. -. - . - -  -.-_- - - - - -  .. - . -- - -- 
Pathology, Radia t ion  Biology, Analysis  and Physical  Sciences Depar tmnts .  These 

- .  - - . . . - . - 

.--.- . 

were complemented by four  support  departments,  t he  departments of Administra- 
. .  

t i o n ,  Radiological  Sa fe ty ,  Information and Education and the  Program Coordina- 
! 

- _..- -_ .- - - -  - 
t i o n  Off ice .  By t h e  time t h i s  o rgan iza t ion  was completed and approved AFRRI 

- .  - -. - - . ~ .. I - - . . . - .  ~ _ - -  
had a t o t a l  of  105 personnel on board of whom 24 were o f f i c e r s ,  21 e n l i s t e d  

men and 60 c i v i l i a n s .  M i l i t a r y  pcrsontrel  were a t  au thor ized  s t r e n g t h  while 

c i v i l i a n  spaces  f i l l e d  represented  213 of t h e  90 personnel au thor ized .  

I n i t i a l l y  AFRRI was a t  least  p a r t i a l l y  successfu l  i n  r e t a i n i n g  o f f i c e r s ,  

I 

ob ta in ing  t r a i n e d  replacements and developing a Linear  Acce lera tor  opera t ing  

s t a f f .  More r e c e n t l y ,  t he  rea l i t i es  of c u r r e n t  m i l i t a r y  ope ra t iona l  r cqu i r e -  

m e v t s  have worked a g a i n s t  the  maintenance of an  optimum degree of  s t a b i l i z a -  

-__ - 
t i o n  and-the - rap id  replacement of t r a n s f e r e e s .  . . .  - 

Despi te  t h e  i n s t a b i l i t y  of t h e  AFRRI organiza t ion  dur ing  these  f i r s t  

few yea r s ,  and t h e  small number of  personnel  a c t u a l l y  comprising t h e  s t a f f ,  

i t  is s u r p r i s i n g  t o  note  t h a t  some s i g n i f i c a n t  r e sea rch  p r o j e c t s  were under -  

t aken  and c a r r i e d  t h r u  t o  completioc dur ing  t h i s  per iod.  As e a r l y  as t h e  

9 
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first  h a l f  of  ca l enda r  year  1962 a s m a l l  r e s e a r c h  team from AFRRI had p a r t i c i -  

pa t ed  i n  Operat ion BREN (Bare Reactor Experiment, Nevada) a t  t h e  Nevada Test  
- - .  . _  

S i t e .  This  p a r t i c i p a t i o n  continued a t  i n t e r v a l s  during t h e  next  4 y e a r s  

through Operation BREN 11 and i n t o  Operat ion HENRE (High Energy Neutron 

Reaction Experiment). P a r t i c i p a t i o n  i n  these  f i e l d  operationls was f o r  t h e  
1. 

I 
purpose of providing d a t a  on t h e  performance c h a r a c t e r i s t i c s  and ope ra t iona l  

c a p a b i l i t i e s  of p o s i t i v e  i o n  a c c e l e r a t o r s .  The HENRE source was considered 

. a n  e x c e l l e n t  prototype f o r  t h e  High I n t e n s i t y  F a s t  Neutron Source under 

c o n s i d e r a t i o n  at t h a t  t i m e  f o r  i n s t a l l a t i o n  a t  AFRRI. 

I Although t h e  f irst  b i o l o g i c a l  experiment a t  AFRRI d i d  not begin u n t i l  

2 A p r i l  1963, and t h e  Phase I l a b o r a t o r i e s  were not f u l l y  o p e r a t i o n a l  u n t i l  

la te  sumiiier o f  t h a t  yea r  due t o  delayed i n s t a l l a t i o n  of equipment, some 

i n i t i a l  work on performance decrement and i n c a p a c i t a t i o n  was c a r r i e d  t h r u  

t o  t h e  s t a g e  where i t  was considered of  such s i g n i f i c a n c e  as t o  warrznt 

r e p o r t i n g  t h e  d a t a  t o  the  J o i n t  Chiefs of  S t a f f  l e v e l .  This r e p o r t  was 

submitted in January 1964. As a r e s u l t  of  t hese  f ind ings  t h e  J o i n t  Chiefs 

d i r e c t e d  t h a t  t h i s  r e s e a r c h  be c a r r i e d  forward wi th  a l l  p o s s i b l e  speed 
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a d d i t i o n  t o  the  i n i t i L -  four  s c i e n t i f i c  departments. .he impetus for t h e  

. 
development of t h i s  department vas ano-ther butgrowth of th<-JCS- in i t ia ted  

- .---_ - -  - -- -..- ~ - - -  - .  - _  - _ _ -  
r e s e a r c h  requirement f o r  s t u d i e s  of the  e f f e c t s  of massive doses of  r a d i a t i o n  

on p r  iam t e behavior . 
Phase I cons t ruc t ion  had been completed and occupied and Phase 11, 

I 
- - - -- - -_-_-_ - 

Including t h e  add-on annex s t imula ted  by t h e  J o i n t  Chiefs-of  S t a f f ,  was wel l  

- _  - - ------ _ _  - . - . .. -- 

on t h e  way t o  completion. With these  AFRRI would have a t o t a l  of 67,000 

square  feet  of  space which had c o s t  4.4 m i l l i o n  d o l l a r s .  Funding had grown 

from a n  e s s e n t i a l l y  i n s i g n i f i c a n t  f2gure i n  1960 t o  a total  r e sea rch  budget 

of 1.3 m i l l i o n  d o l l a r s  f o r  f i sca l  year  64. 

During t h i s  year  AFRRI had scored another  f i r s t  o f  a n  unique s o r t .  

The yea r  prev ious ly ,  AFMI had i r r a d i a t e d  a number of samples of material 

f o r  t h e  I n t e r n a l  Revenue Se rv ice  t o  assist t h a t  agency i n  developing evidence 

--- -- 
in a case under i n v e s t i g a t i o n .  Now i n  1964, f o r  t h e  f irst  t i m e  i n  t h e  h i s t o r y  

. .- - . . - - . 

of t h e  U. S. Federal  Courts ,  neutron a c t i v a t i o n  a n a i y s i s  was accepted as 

- -  
legal evidence. The d a t a  on which t h i s  evidence was based was furnished 

bhe U.S. Treasury Department by t h e  Phys ica l  Sciences Department of  AFRRI. 
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and a p p l i e d  t h e  p r i n c i p l e  of responsiveness  t o  m i l i t a r y  requirements as a 
. -  

basic t e n e t  of  r e s e a r c h  philosophy. The first permanent o rgan iza t iona l  , 

s t r u c t u r e  developed by AFRRI had provided a p lace  f o r  t h e  " d e f i n i t i o n  of 

' m i l i t a r y  r a d i a t i o n  problems and t h e  a p p l i c a t i o n  of r a d i o b i o l o g i c a l  knowledge 

t o  t h e i r  solut ion".  I n  p r a c t i c e  t h i s  p r i n c i p l e  was l o o s e l y  t r a n s l a t e d  t o  

mean t h e  establ ishment  of cr i te r ia  f o r  AFRRI r e sea rch  p r i o r i t i e s  on t h e  

one hand, and t h e  i n t e r p r e t a t i o n  of  o p e r a t i o n a l  requirements i n t o  s c i e n t i f i c a l l y  

meaningful terms f o r  t h e  i n v e s t i g a t o r  on t h e  o the r .  

The end of  f i sca l  year  1964 a l s o  marked t h e  end of t h e  i n i t i a l  development 

- 
and growth per iod of t h e  i n s t i t u t e .  Although t h e  authorized o f f i c e r  s t r e n g t h  

had been increased by 12 t o  a t o t a l  of 36 b i l l e t s ,  a c t u a l  s t r e n g t h  remained 

a t  24 o f f i c e r s  on board; e n l i s t e d  personnel s t r e n g t h  au tho r i zed  remained a t  

21, w i th  a l l  spaces  f i l l e d ;  c i v i l i a n  personnel  authorized had been increased 

by 111 spaces t o  a t o t a l  o f  201 of  which on ly  96 spaces were f i l l e d .  This 

new c i v i l i a n  s t r e n g t h  r e f l e c t e d  a n  i n c r e a s e  of 36 personnel r e c r u i t e d  during 

t h e  s ix  month per iod from t h e  first o f  t h e  calendar  year.  . 

The Behavioral  Sciences Department was e s t a b l i s h e d  a t  th is  t i m e  as a n  
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t o  determine and v a l i d a t e  more d e t a i l e d  - .  /.”\ d,tat  concerning the  s t u d i e s .  I n  
.. ,b 

o r d e r  t o  comply with t h i s  d i r e c t i v e  it was obvious t h a t  a d d i t i o n a l  space , 

was required.  

Following t h e  completion of Phase I cons t ruc t ion  t o t a l l i n g  41,000 

_ -  
squa re  feet of space,  Phase I1 had been approved by Congress and cons t ruc t ion  

! 
I 

of a n  a d d i t i o n a l  22,000 square feet of space had begun i n  October 1963. This  

cons i s t ed  of a d d i t i o n s  to t h e  Biomedical Research Building and t h e  Animal 

Cl inical  Research F a c i l i t y .  I n  o rde r  t o  meet the  JCS requirement a t h i r d  

s t o r y  a d d i t i o n ,  c o n s i s t i n g  of 4,000 square feet, was proposed t o  t h e  two 

-. 

s t o r y  annex t o  t h e  Animal C l i n i c a l  F a c i l i t y  then uader cons t ruc t ion .  A F R R I  

now had t o  approach Headquarters DASA wi th  a r eques t  f o r  c o n s t r u c t i o n  funds. 

Emergency M i l i t a r y  Cdns t r u c t i o n  Funds were made a v a i l a b l e  f o r  t h i s  

purpose and a u t h o r i t y  t o  proceed wi th  t h e  design of  t h e  a d d i t i o n  was 

r ece ived  j u s t  3 months fol lowing submission of t h e  i n c a p a c i t a t i o n  d a t a  

t o  t h e  JCS. 

It was no a c c i d e n t  t h a t  t h e  f i r s t  p i ece  of s i g n i f i c a n t  r e s e a r c h  r epor t ed  

by AFRRI had immediate m i l i t a r y  a p p l i c a t i o n s .  The D i r e c t o r a t e  had sponsored 
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a d d i t i o n  t o  t h e  i n i t i L -  fou r  s c i e n t i f i c  departments. .he impetus f o r  t h e  

" 
development of t h i s  department was ano-ther butgrowth o f  - t h T J C S - i n i t i a t e d  . 

- _ -  - ---- --- - .  _ _  - _ _  
r e s e a r c h  requirement f o r  s t u d i e s  of t h e  e f f e c t s  of massive doses of r a d i a t i o n  

on pr imate  behavior . 
---- . - - -.--- - _ _  . - _ _  

Phase I c o n s t r u c t i o n  had been completed and occupied and Phase 11, 

inc lud ing  t h e  add-on annex s t imulated by t h e  J o i n t  Chiefs-of  S t a f f ,  was well 

I 
- - --- ----._-_- 

- - ----- - . .  . - .  

on t h e  way t o  completion. With these  AFRRI would have a t o t a l  of 67,000 

squa re  f e e t  of  space which had c o s t  4.4 m i l l i o n  d o l l a r s .  Funding had grown 

from a n  e s s e n t i a l l y  i n s i g n i f i c a n t  fcgure i n  1960 t o  a t o t a l  r e sea rch  budget 

of 1.3 m i l l i o n  d o l l a r s  for f i sca l  year  64. 

During t h i s  year  AFRRI had scored another  first of a n  unique s o r t .  
a 

The year  p rev ious ly ,  AFRRI had i r r a d i a t e d  a number of samples of material 

for t h e  I n t e r n a l  Revenue Se rv ice  t o  assist t h a t  agency i n  developing evidence 

- - -  -- 
i n  a case under i n v e s t i g a t i o n .  Now in 1964, f o r  t h e  f irst  t i m e  i n  t h e  h i s t o r y  

of t h e  U. S. Federal  Courts,  neutron a c t i v a t i o n  a n a i y s i s  was accepted as 

- -  
legal evidence. The d a t a  on which t h i s  evidence was based was furnished 

t h e  U.S. Treasury Department by t h e  Physical  Sciences Department of  AFRRI. 



This  type  of a n a l y s i s  IS now r o u t i n e l y  admitted i n  cour;. 
C 

. __- .- - . - On'-20 November--1964;-AF~~- en te red  upon -a-hb~phas~-af -~ts - -~xfFter i~-e ' . - - -  . 
. .  ____ __ .-- __-.- -_________ - - --- - .  ----- --c -- _ _  . - .. 

With t h e  p u b l i c a t i o n  of DOD D i r e c t i v e  5105.33 AFRRI was designated a n  opera- 

_ _  ..-- - - - -  . - - - _- - _ _  ._ - - .. . .. -. - _. . -_ - - - -_ - -. - - . - . - - - 
t i o n a l  f i e l d  element of DASA. Just p r i o r  t o  t h i s  a c t i o n  command and adminis- 

- . .  . 

t ra t ive c o n t r o l  over t h e  AFRRI had been t r a n s f e r r e d  from t h e  Sec re t a ry  of  t h e  

Navy t o  t h e  Di rec to r ,  DASA, L t .  General Donnelly. The Department of t h e  

a hos t - t enan t  agreement between DASA as.d t h e  Department of t h e  Navy. With 

t h i s  change t h e  s t a t u s  of  t h e  Eoard of Governors a l s o  underwent a change. As 

o r i g i n a l l y  e s t a b l i s h e d  by t h e  AFRRI Charter ,  4 yea r s  previously,  t h e  BDard of . . .  

Governors was, r e s p o n s i b l e  for t h e  p o l i c y  d i r e c t i o n  of t h e  AFRRI on p ro fes s iona l  
4 

aad r e l a t e d  matters under DOD p o l i c i e s  governing medical and a l l i e d  a c t i v i t i e s .  

With che new Directive of  20 November 1964, t h e  r o l e  of t h e  Board became t h a t  

of " a s s i s t i n g  t h e  Di rec to r ,  DASX, i n  matters of p ro fes s iona l  p o l i c y  d i r e c t i o n  

and r e l a t e d  matters.'' 

In March 1965 t h e  M i l i t a r y  Analysis  Department was e s t a b l i s h e d  g iv ing  

added s t a t u s  t o  t h i s  func t ion ,  a s t e p  designed t o  s t r zng thzn  t h e  m i l i t a r y  

o r j e n t a t i o n  of  r e s e a r c h  ar.d t o  f u r t h e r  improve channels of commbnication 
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between t h e  labora tor ,  s t a f f  and t h e  ope ra t iona l  c o m , , d e r .  L a t e r  t h a t  year 

a1 1 .of t h e  research  o r i en ted  d e p a r t m n t s  were ass igned  t o  one of t h e  

. - -. - - _. __ - 
depu t i e s  while  t h e  f i v e  support  departments,  now including M i l i t a r y  Analys is ,  

became t h e  r e s p o n s i b i l i t y  of t h e  remaining deputy,  t hus  e s t a b l i s h i n g  the  
_- 

alignment of departments t h a t  has continued t o  t h e  p re sen t .  

The r e sea rch  budget had increased i n  consonance wi th  t h e  expansion of 

- .  

personnel  and added f a c i l i t i e s  t o  a t o t a l  of 1.97 m i l l i o n  d o l l a r s  f o r  FY 

65. 

A l l  of Phase I1 cons t ruc t ion  had been completed and oc.cupied by mid-year, 

fdlowed by ground breaking f o r  Phase I11 i n  October. This  18,000 square foo t  

a d d i t i o n  was designed t o  house t h e  p o s i t i v e  i o n  a c c e l e r a t o r  and provide 

a d d i t i o n a l  l abora to ry  space and admin i s t r a t ive  o f f i c e s .  Because of t h e  

massive amounts o f  s h i e l d i n g  materials r equ i r ed  by t h e  exposure rooms, t h i s  

a d d i t i o n  c a r r i e d  t h e  s u b s t a n t i a l  p r i c e  t a g  of 1.2 m i l l i o n  d o l l a r s .  

The second h a l f  of FY 66 marked a cont inuing  expansion and growth of  

AFFiRI i n  terms o f  personnel ,  t he  a c q u i s i t i o n  of equipment, and the  broadening 

of r e s e a r c h  e f f o r t s .  Funding had grown t o  a t o t a l  of 2.8 m i l l i o n  d o l l a r s  f o r  

t h a t  f i s c a l  year ,  and c i v i l i a n  personnel s t r e n g t h  t o t a l l e d  146 a g a i n s t  a n  

15 
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a u t h o r i z a t i o n  of 197. d f f i c e r  s t r e n g t h  had increased Lo 3 7 ' w i t h  all au thor i zed  

a 

-- --bf-l lets fillet , while e n l i s t e d  personne'l remained a t  21, t h e  au tho r i zed  s t r e n g t h .  

- -  ~ 
__I.- __- - -. --- - -- - - - _ _ -  - -. - __ - _ _  - . 

As you are aware t h i s  d a t e  of 30 June 1966, marking t h e  end of  t h e  f i s c a l  

- .  - -. - . - - - - - - 

y e a r ,  has ve ry  s p e c i a l  s i g n i f i c a n c e  i n  terms of t h e  personnel  c e i l i n g s  r e c e n t l y  
- __ - - . - __ . - -. . 

e s t a b l i s h e d  f o r  t h e  CIVRED program. 

t r aumat i c  growing pains  and had begun t o  expand its personnel s t a f f  i n  conso- 

AFRRI had j u s t  emerged from i t s  ve ry  
i 

-. - . - - _ _ _  . _. __. - _-__ - - .. . - . - ._._ ~. . -. . . 

nance w i t h  increased fac i l i t i es .  I n  less than  t w q  yea r s  c i v i l i a n  s t r e n g t h  

had increased from 103 t o  almost 150 ind iv idua l s .  More r a p i d  p roz res s  might 

well have been p o s s i b l e  bu t  was not i nd ica t ed  i n  terms of adhering t o  t h e  

p r i n c i p l e  of s t eady  growth both i n  fac i l i t i es  and personnel.  As a consequence 

t h e  a r b i t r a r y  establ ishment  of t h e  30 June f i g u r e  as t h e  even tua l  goa l  of  

CIVRED must c o n e t u t e  a v e r y  seve re  se tback  t o  the AFRRI r e s e a r c h  program. 

A t  t h a t . t i m e  t h e  J o i n t  Chiefs  of S t a f f  approved a change t o  the  c h a r t e r  

and o r g a n i z a t i o n  of AFRRI providing f o r  t h e  establ ishment  of a space for a 

Deputy D i r e c t o r ,  S c i e n t i f i c .  Th i s  b i l l e t  was subsequently f i l l e d  by D r .  

Wyckoff a t  t h e  end of t h a t  f iscal  year .  

The JTD published on 1 J u l y  1966 r ep resen ted  t h e  last r e o r g a n i z a t i o n  of 

t h e  I n s t i t u t e  t h a t  was e s s e n t i a l l y  i n t e r n a l l y  generated.  

16  



The t h r e e  new JTDs developed s i n c e  then  have r e s u l t e d  from e x t e r n a l  pressurr.s 

- .- of fund c u t s  o r  t h e  a c t i o n s  of  manpower-inspectors. A t  t h e  beginning'-of--- - 

f iscal  year  67, however, t h e  s e p e r a t i o n  of t h e  s c i e n t i f i c  and admin i s t r a t ive  

departments was completed. The Di rec to r  now had two depu t i e s ,  t h e  Deputy 

Di rec to r ,  S c i e n t i f i c ,  who, w i th  the  support  of a n  Ass i s t an t  Deputy Direc tor ,  
I 

was ' r e spons ib l e  f o r  t h e  f i v e  research  o r i en ted  elements , t h e  Laboratcry Support 

Office having been added t o  t h e  s c i e n t i f i c  s i d e  of t h e  house. The Deputy 

Di rec to r ,  Operat ions and Admic is t ra t ioc ,  r e t a i n e d  t h e  f ive  support  departments.  

The advent  of fiscal  year  1967, h a l d e d  a. new program of  a u s t e r i t y  on 

t h e  p a r t  of t h e  government. Despi te  t h e  f a c t  t h a t  t h e  c i v i l i a n  personnel 

a u t h o r i z a t i o n  was set a t  194 spaces ,  as a r e s u l t  o f  t h e  l o s s  of 3 spaces  t o  

a p r o d u c t i v i t y  c u t ,  it was obvious t h a t  AFRRI could not  a f f o r d  more than  171 
I 

fl. ,**( - * 
people.  I n  t h e  event ,  t h i s  s e l f  imposed c e i l i n g  proved t o  be o p t i m i s t i c  i n  

L 

t h a t  t h e  t o t a l  c i v i l i a n  spaces  occupied d i d  not  exceed 161 dur ing  t h e  f i r s t  

h a l f  o f  t h e  f i s c a l  year  and never exceeded 164 a t  any time dur ing  t h e  re- 

mainder of t h a t  per iod ,  Travel funds were c u t ,  overtime payments had t o  be 

decreased  by over 609. from t h e  preceding year  and purchases of c a p i t a l  

equipment w2re de fe r r ed .  
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Eventual ly  t h e  budget was s t a b i l i z e d  a t  2.6 mi l l i on  f o r  t h e  f i s c a l  year, - 

- _c-- -__._- 
down 200 a ~OO-d-6115Ts-ff6n- E I i i ~ r G Z e ~ i ~ r  ;--Th-GTZimeTntfYouFG that----- ~ . -  

_ _ _ _ .  .-_I-- -- -- .- - ---- -- . --- - - .-  

c i v i l i a n  pay raises had to be absorbed wi th in  the approved budget without 
- .- - . - .  _. . - 

r ega rd  f o r  t h 2  impact t h a t  t h i s  would have on the procurement of  supp l i e s ,  
.. - .__ - -. 

--. equipment, o r  t h e  funding of o the r  s e r v i c e s  inc iden ta l  t o  t h e  running of 

. . . - -_-.- - _._ . 

t h e  I n s t i t u t e .  

_ _ _  - _ _  . . - - . - - - - - - - ._ - - - _ _ _  --- - - .- .- - ~ .. . - . .- -- - - - . . . - - - _ _ _  - 
On t h e  p lus  d i d e  of  t h e  l edge r ,  AFRRI held its f i r s t  "annual" r e sea rch  

symposium i n  June,  1967. This two day s e s s i o n  e n t i t l e d  " P o s t i r r a d i a t i o n  

Recovery Kimtics" a t t r a c t e d  over 200 s c i e n t i s t s  represent ing  a number of 

fo re ign  c o u n t r i e s  as well as our own. This  symps iun  was held a t  the  National 

Naval Medical Center a u d i t o r i u s  due t o  l ack  of  space here  a t  AFRRI. This  
4 

f a c t o r ,  and t h e  u n a v a i l a b i l i t y  of funds have precluded t h e  r e p e t i t i o n  of  

t h i s  meeting. 
.. 

Coinc identa l  w i t h  t h e  s ta r t  of thatr f i s c h l  year ,  1968, AFRRI was 

v i s i t e d  by t h e  J o i n t  Chiefs  of S t a f f  Fanpower Survey Team. I n  almost un- 

heard of g e n e r o s i t y  t h e  JTD was increased by 4 m i l i t a r y  b i l l e t s  and 8 

' c i v i l i a n  spaces  for a ne t  g a i n  o f  1 2  from t h e  previously au tho r i zed  s t r e n g t h .  

Ovcr and above t h e  personnel  changes r ecmmnded  by the  teain, i t  was f e l t  
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t h a t  increased emphasis should be placed on i n d u s t r i a l  s a f e t y ,  t h a t  t h e  P r o g r a a  
c - - -- . - - . __ - . -. .- - . --- - -__ .- - -- 

Coordinat ion Office should be -abolished and t h e  f i s c a l  func t ions  of t h a t  

--- - _ _  . .  _ _ _ _  - _ _  - ~ 
- 

o f f i c e  t r a n s f e r r e d  t o  a new Resources Nanagement Off ice .  The establ ishment  
.. - 

o f  a L o g i s t i c s  Department permit ted t h e  consol ida t ion  of procurement, f a c i l i t i e s  
.. . . - _  - - . - 

planning and engineer ing support  i n t o  one o f f i c e .  The ne t  r e s u l t  o f  these  

4 

organ iza t iona l  changes was t h e  g a i n  of  one support  department. An in t e r im  JTI, 

incorpora t ing  most of t h e  recommended changes was published i n  November 1967, 

bu t  i t  was not u n t i l  t h e  end of t h a t  f i sca l  year  t h a t  t h e  cu r ren t  JTD, under 

which we are now opera t ing ,  was developed and approved. 

I n  t h e  cons t ruc t ion  area, Phase I11 wa.s accepted and occupied one year  ago 

t h i s  month, b r inging  t h e  t o t a l  space a v a i l a b l e  t o  t h e  i n s t i t u t e  t o  85,000 square 

feet. The f i n a l  stage of cons t ruc t ion  of  l abora to ry  and admin i s t r a t ive  areas 

commenced on 9 A p r i l  1968 wi th  ground breaking f o r  t h e  36,000 square f o o t ,  four  

s t o r y  Phase IV bu i ld ing ,  now under cons t ruc t ion .  This  a d d i t i o n  w i l l  f e a t u r e  

a large exposure room designed t o  house a ha l f  m i l l i o n  c u r i e s  of Cobalt 60. 
- -  

. I n i t i a l l y  a source  s t r e n g t h  o f  50,000 c u r i e s  i s  planned. A l a r g e  conference 

room, some o f f i c e  space and a number of  l a b o r a t o r i e s  w i l l  be  incorporated 

i n  t h i s  a d d i t i o n .  Completion of  t h i s  s t r u c t u r e  will permit us  t o  d ispose  
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. 
_ .  

of t h e  t ra i le rs  and r e t u r n  h i s  parking l o t  t o  Admiral Canada. When Phase ?V v 

is accepted AFRRI w i l l  have invested a t o t a l  of 10.0 m i l l i o n  d o l l a r s  i n  . 
- .  

real property r e p r e s e n t i n g  121,000 square f ee t  of space. When t h e  c o b z l t  

handling equipment t o  be i n s t a l l e d  i n  Phase IV is ope ra t iona l ,  and equipment 

programmed f o r  purchase by t h e  end of t he  c u r r e n t  f i s c a l  year  is obtzined,  

t h e  p l a n t  equipment account w i l l  t o t a l  2.0 .m i l l i on  d o l l a r s .  

A major a d m i n i s t r a t i v e  change took p l a c e  a t  t h i s  t i m e  w i t h  the  removal 

of t h e  s e c u r i t y  c l a s s i f i c a t i o n  of "Restr ic ted Area" from AFREI as a whole 

and any areas t h e r e i n .  Re ten t ion  of  t h e  R e s t r i c t e d  Area l a b e l  w i t h  i t s  inhe ren t  

- - --- 
~ e c u r i t y  requirements,  guard g o r c e j  and l i m i t e d  access t o  the  f a c i l i t y ,  was 

* determined to  be unwarranted i n  terms of t h e  AFRRI mission and t h e  na tu re  of 

I . .  
t h e  r e s c a r c h  program. A modest saving of funds was a l s o  e f f e c t e d  by t h i s  

move. The i d e n t i f i c a t i o n  badge system was r e t a i n e d  f o r  t h e  t i m s  being t o  

permit  of  a degree of  a d m i n i s t r a t i v e  c o n t r o l  over non-AFRRI personnel v i s i t i n g  

t h e  I n s t i t u t e .  Th i s  system w i l l  be c l o s e l y  s c r u t i n i z e d  next A p r i l  and w i l l  

probably a l s o  f a l l  by t h e  wayside. 



The budget fo r  t h e  p a s t  f i s c a l  year  was increased s l i g h t l y  t o  2.7 m i l l i o n  

- --- ----.--- - -- --- - - .- --_._ _ - _ _ .  . - - -  - - 
d o l l a r s .  I n  t h e  face of rising equipment c o s t s ,  i nc reases  i n  u t i l i t y  ra tes ,  

- . . .  _ _ _ _  . .  - - - . __--_-_-_-________ _ _ _ _ _  
and r ecen t  and p ro jec t ed  c i v i l i a n  s a l a r y  e s c a l a t i o n ,  r i g i d  economy of ope ra t ion  

. _ .  

was e s s e n t i a l  i n  order  t o  avoid f i n a n c i a l  embarrassment. One of t h e  r e s u l t s  
. .  - . .. - _ -  - - _ -  .- . - . _______  __ - 

of t h e  h i r i n g  f r e e z e  i n  effect  towards t h e  end of F i s c a l  Year 68 was a 

I---- - -_ - - -  . . . - - . . 

decrease i n  t h e  staff  t o  a t o t a l  of 151 c i v i l i a n  personnel.  

- c 
The c u r r e n t  f i s c a l  year  began wi th  another  retreat i n  t h e  personnel area. 

A f t e r  i nc reas ing  t h e  AFRRI JTD by a t o t a l  of 8 c i v i l i a n  spaces, t h e  JCS 

re sc inded  the  inc rease  and e x t r a c t e d  a n  a d d i t i o n a l  3 spaces  as a p r o d u c t i v i t y  

c u t  so we began t h e  f i s ca l  year  w i th  a new TD which r d e c t e d  t h e  new t o t a l  of 

178 c i v i l i a n  spaccsruthorized and a n  o rgan iza t iona l  s t r u c t u r e  t h a t  r ep resen ted  

a f i n a l  e f f o r t  t o  inco rpora t e  t h e  recommendation of t h e  JCS Survey Team i n t o  

t h e  final product,  
. -  

By coincidence t h e s e  11 spaces have j u s t  been r e tu rned  t o  us and they 

w i l l  be made a p a r t  of t h e  J o i n t  Manpower Program for F i s c a l  Year 1970, To 

complete t h e  personnel p i c t u r e  f u r t h e r  mention must be made of CIVRED and i t s  

impact on AE’RRI. It was noted earlier t h a t  t h e  c i v i l i a n  on-board s t r e n g t h  

of AFRRI on 30 June 1966 was 146, t h e  magic number t h a t  w i l l  a t  some un- 
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s p e c i f i e d  t i m e  i n  t h e  f u t u r e  e s t a b l i s h  the  s t r e n g t h  of t h e  I n s t i t u t e .  Our h i r i n g  .I 
C 

c e i l i n g  today s t ands  a t  156, t h e r e f o r e  we s t and  t o  l o s e  a n  a d d i t i o n a l  10 
. 7  

of our  people i f  t h e  CIVRED philosophy i s  c a r r i e d  through.(Fwr. ~ ~ . - C ' ~ ~ : t  1" * 

We have been forced i n t o  some recen t  organiza t iona l  changes as a consequence 

cf t h e  l o s s  of key personnel  and our i n a b i l i t y  t o  c a r r y  ou t  a vigorous r e c r u i t i n g  

e f f o r t  under the  r e s t r a i n t s  of  t h e  CIVRED program. We have d i s e s t a b l i s h e d  

t h e  Technical  Information and Serv ices  Department and r e a l l o c a t e d  t h e  major i ty  

of t h e  func t ions  of t h e  department t o  o the r  admin i s t r a t ive  e'lements of AFRRI. 
3 

&I b\: c 
(Chart on) 
c 

This c h a r t  r e f l e c t s  t h e  JTD t h a t  we have r e c e n t l y  submit ted t o  

. . -  
Beadquartezs,  DASA for cons ide ra t ion  and approval .  It is apparent  t h a t  we 

have at tempted t o  s h i f t  t h e  emphasis even more heav i ly  to  t h e  r e sea rch  s i d e  

of t h e  house. Some of t h e . f u n c t i o n s  of th+ now defunci: Technical  Information 

and Se rv ices  Department, such as t h e  L ib ra ry ,  and Graphics,  were t r a n s f e r r e d  

t o  t h e  Adminis t ra t ion  D e p a r t a n t ,  bu t  t h e  Pub l i ca t ions  element,  which is 

r e spons ib l e  f o r  our  f inal  product ,  r e p o r t s ,  was placed d i r e c t l y  under t h e  

Deputy Di rec to r ,  S c i e n t i f i c .  This  JTD s t i l l  s t ands  a t  a t o t a l  o f  37 o f f i c e r s ,  

26 e n l i s t e d  personnel ,  and 178 c i v i l i s n s  au thor ized .  Actua l  on-bqard s t r e n g t h  

is 33 o f f i c e r s ,  4 below s t r e n g t h ,  and 25 e n l i s t e d  personn;?l, w i t h  one more 
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se rgean t  t o  r e p o r t  i n  a f e w  days t o  b r ing  us up t o  our a u t h o r i z a t i o n  i n  t h e  

e n l i s t e d  ranks.- -Our t o t a l -  c i v i l i a n - s t r e n g t h -  toilay' is  -153;-leaving a t o t a l  of 
- -  --  I 

- I  

25 c i v i l i a n  spaces unoccupied. 
-.  

Our budget f o r  t h i s  f i sca l  year has been set a t  2.5 m i l l i o n  d o l l a r s ,  
. - . - - -. - - __ - . . -. . - . - - .  - 

down 200,000 d o l l a r s  from t h e  2.7 m i l l i o n  o r i g i n a l l y  programmed. The hand- 

_ _  _ .  

out' furnished you shows our  funding f o r  the p a s t  7 f i s c a l  yea r s  and the  f i v e  

- .  - - - - - - - . - . 

yea r  p r o j e c t i o n .  This  p r o j e c t i o n  and t h e  J o i n t  Manpower Program, which 
t 

also extends over t h e  next five yea r s ,  are mutually c o n s i s t e n t .  What t h e  

. 
f u t u r e  holds i n  t h i s  r e s p e c t  is unknown but  we f e e l  s t r o n g l y  t h a t  t he  increased 

budget and manpower a u t h o r i z a t i o n s  are required t o  f u l l y  and e f f i c i e n t l y  u t i l i z e  

t h e  p l a n t  c a p a c i t y  t h a t  w i l l  be a v a i l a b l e  t o  us when t h e  c u r r e n t  cons t ruc t ion  
J 

program is completed. ' 

Even w i t h  t h e  c u r r e n t  drop i n  personnel c e i l i n g s ,  making our  pocketbook 

f i t  our  requirements has been a cha rac t e r  bu i ld ing  e x e r c i s e .  The p a r t i a l  
s 

a u s t e r i t i e s  of t h e  p a s t  t h r e e  yea r s  have been a n  e x c e l l e n t  t r a i n i n g  ground 

b u t  t h e  r e s u l t s  t h a t  we are a b l e  t o  acconp l i sh  during t h e  remainder of t h i s  

year  and i n t o  t h e  f u t u r e  w i l l  prove how well we have learned our l e s sons .  If 

t h e r e  are no ques t ions  I y i e l d  t h e  podiun t o  CDR Varon who w i l l  t e l l  you what ue 
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. _  
have accomplished as a resu l t  of our past e f f o r t s ,  and what we expect t o  5 . 

.. - .. 

achieve i n  research i n  the future. 

e 

. 
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PRESE hTAT I O  N 
18 th  HEETIKG OF THE EOARD OF GOVERXORS 

Thursday, 5 December 1968 __- _ _  - - -- -- - 

AFRRI Development and Progress  Report 

COLONEL MITCHELL: 

Admiral Mustin, members of t h e  board - even though t h i s  p a r t i c u l a r  
~ 

p a r t  of t h e  program bea r s  the t i t l e  AFRRI Development and Progress  Report, 

_ _  -_ . - I - p r e f e r  t o  t h i n k  of i t  as a "state of t h e  union" message. The b a s i c  purpose 

of t h e  p r e s e n t a t i o n  i s  t o  f a m i l i a r i z e  you wi th  t h e  changes and progress  made 

by the  Armed Forces  Radiobiology Research I n s t i t u t e  i n  a d j u s t i n g  i t s  t o t a l  

response t o  more opt imal ly  meet t h e  requirements  of i t s  mission. I n  r e a l i t y ,  

I 

a t  no p r i o r  board meeting has  change o r  progress  been descr ibed  except  i n  a n  

occass iona l  o r  piece-meal fash ion .  I o f f e r  t h a t  such a review is now needed. 
& 

I feel t h i s  would be t r u e  f o r  a board weil i n t o  t h e i r  membership tenure ,  and 

p a r t i c u l a r l y  p e r t i n e n t  i n  t h e  p re sen t  circumstance where t h e r e  is a new 

chairman and a new member, and a n  a d d i t i o n a l  member whose p a s t  a s s o c i a t i o n  has 

been l imi t ed  and i n t e r r u p t e d .  The o b j e c t i v e  i n  present ing  t o  the  board a 

s ta te  of t h e  union message is t o  provide information - w i t h  a p p r o p r i a t e  

background and chronology - t h a t  should be  s i g n i f i c a n t l y  h e l p f u l  i n  your 

cont inuing  a s s i s t a n c e  t o  and o r i e n t a t i o n ,  understanding,  and suppor t  

, 



.. 
of t h i s  f a c i l i t y .  

The best p l a c e  t o  beg in  i s ,  obviously a t  t h e  beginning, 
_ - _  - - -  
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t h e  quest ion:  'Why was AFRRI es t ab l i shed?" .  Le t  me  respond by c i t i n g  t h a t  

i t  was e s t a b l i s h e d  t o  c a r r y  out  important r a d i o b i o l o g i c a l  r e s e a r c h  f o r ,  

-.. 
p r i h c i p a l l y ,  t h e  m i l i t a r y  departments.  

preii icated on t h e  f ac t s  t h a t  most biomedical r e s e a r c h  is more p r a c t i c a l l y ,  

ThiS b a s i c  reason o r  puspose was 
.. 

! 
. - . - . - .. . _ -  ~ - -  - _ _  - - . 

s u c c e s s f u l l y  and economically c a r r i e d  out  i n  a l abora to ry  environment, and 

t h a t  c r e a t i o n  of a c e n t r a l  l a b o r a t o r y  with t r i - s e r v i c e  pooling of support  and 

. .  2 
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s t a f f i n g  was t h e  most Logical,  e f f i c a c i o u s  and f r u g a l  method of a t t a i n i n g  t h e  

r e s e a r c h  o b j e c t i v e  i d e n t i f i e d .  These f a c t o r s  were augmented by t h e  ensuing 

p o i n t  t h a t  c e s s a t i o n  of atmospheric weapon t e s t i n g  demanded t h a t  biomedical 

r e s e a r c h  r e l a t e d  t o  weapon e f f e c t s  be continued i n  t h e  l a b o r a t o r y .  On the  

b a s i s  of t h e s e  p r i n c i p l e s  AFRRI was conceptual ized and then  cha r t e red  i n  1961, 

be ing  g i v e n  t h e  mission "to perform s c i e n t i f i c  r e sea rch  i n  t h e  f i e l d  of 

r ad iob io logy  and r e l a t e d  matters t h a t  are e s s e n t i a l  t o  t h e  medical support  

of t h e  United S t a t e s  m i l i t a r y  s e r v i c e s ,  t o  n a t i o n a l  welfare and t o  t h e  well 

being of mankind. 
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I n  summary, t h i s  stage of AFRRI development can be considered a crawl,  . -- - 

and was cha rac t e r i zed  by a . rea l  beginning i n  research ,  g e n e r a l l y  unin te r rupted  
_ _ _  _ _ _  - --_ - .-_-_ - __ ______----- --- - -__ - - ---- 

by even t h e  p re s su res  and effects  of sponsor changes, cont inuing  cons t ruc t ion ,  _ _ _ _  ________ _ _ _ _ _  - _ _ _  __---__-_----____- - ------ .-- 

and some r e o r i e n t a t i o n  of t he  r e sea rch  endeavors. This stage a l s o  saw a 

complete turn-over  i n  t h e  l eade r sh ip  of t h e  I n s t i t u t e  w i th  t h e  s taggered  

r e t i r emen t  of  t h e  o r i g i n a l  Di rec tor  and Deputies and t h e  inaugura t ion  of _ _ _ _  ___________-_______-_________--______...-.._ __- -_  - _ _  ~ ____ .  _ _  ___ 
t h e i r  replacements,  as well as t h e  inco rpora t ion  of  a c i v i l i a n  Deputy/Chief .~ - 

S c i e n t i s t .  Time and e f f o r t  was requi red  f o r  o r i e n t a t i o n  of t h e  new l e a d e r s  

t o  a s s u r e  t h e  undis turbed c o n t i n u t a t i o n  of a c t i v i t y  and command. It involved 

- -  -- - 
t h e  in fus ion ,  of  course ,  o f  some new ideas  and experience which began slowly 

t o  be considered i n  t h e  course of t h e  l abora to ry ' s  opera t ions .  

The t h i r d  per iod covers  t h e  span from 1966 t o  the p resen t  time, and has 

t h e  theme: Product ion and D i s t r i b u t i o n  of  a n  End Product. Important _ _  

a s p e c t s  of t h i s  per iod include:  _- 

1st. Fur the r  and comprehensive ref inement  of  r e sea rch  o b j e c t i v e s  

. 
t o  meet even more c l e a r l y  i d e n t i f i e d  m i l i t a r y  requirements.  

2nd. Programmatic adjustments  t o  meet t h e  c o n s t r a i n t s  a s s o c i a t e d  

wi th  reduced biomedical funding and the  CIVRED program. 

5 
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3rd .  Increased emphasis on r e p o r t i n g  completed research .  

4th.  Near completion of cons t ruc t ion  of  major f a c i l i t i e s  and sources .  

I be l i eve ,  w i th in  t h i s  per iod ,  t h a t  AFRRI began t o  make r e a l l y  i t s  impact 
. -  

and t o  c l e a r l y  e x h i b i t  i t s  po tenc ia l .  The crawl has now become a walk. AFRRI 

has faced,  success fu l ly  and s t a b l y  I might add, t h e  s e r i o u s  p re s su res  of 

a u s t e r i t y  i n  budget and personnel  a l lowances,  Regarding these  a u s t e r e  f a c t o r s ,  
.- - - . _ _ _  _ _  - - -  - - . - -  - - - -  - ._ - 

l e t  m e  emphasize t h a t  a l though o t h e r  governmental o rganiza t ions  have c e r t a i n l y  

encountered t h e  same t r i b u l a t i o n s ,  t h e  e f f e c t  i n  AFRRI's case has occurred 

and been absorbed dur ing  ct very  s e n s i t f v e  per iod  of growth and phys ica l  

- -  - 
, p l a n t  expansion. 

With t h i s  i n t roduc t ion  I would l i k e  t o  y i e l d  t h e  podium t o ,  f i rs t ,  Colonel 

Browning and then  CDR Varon f o r  a more d e t a i l e d  p re sen ta t ion  on the  p r i n c i p a l  

a c t i o n s  and accomplishments t o  which I have more b road lyd luded .  

6 
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BOARD OF GOVERNOSS (Draft 12/3/68) 

The scope of t h e  r e sea rch  o b j e c t i v e s  i n  the  e a r l y  per iod of AFPAI's 

development was very  l i m i t e d .  

1962 and'1964 was g e n e r a l l y  not d i r e c t e d  toward the  s o l u t i o n  of m i l i t a r y  

Indeed, t h e  r e sea rch  conducted between 

r ad iob io logy  problems a t  a l l :  

cadre was asked t o  accomplish t a s k s  esse 'n t ia l  t o  t h e  es tab l i shment  of t he  

I n s t i t u t e ' s  performance c a p a b i l i t y .  

Ins tead ,  t h e  I n s t i t u t e ' s  i n i t i a l  research 
- -  

S p e c i f i c a l l y ,  t h e  r e sea rch  s t a f f ' s  

. .  

. 

e f f o r t  was d i r e c t e d  towards the  p repa ra t ion  of a hazards r e p o r t  necessary 

t o  permit ope ra t ion  of t h e  I n s t i t u t e ' s  t hen  p r i n c i p a l  r a d i a t i o n  source-- 

t h e  AF'RRI-TRIGA r e a c t o r ;  t h e  des ign  of follow-on r e sea rch  f a c i l i t i e s ;  t he  

development of o r g a n i z a t i o n a l  documents, standard o p e r a t i n g  procedures ,  

t h e  p r e p a r z t i o n  of p o s i t i o n  d e s c r i p t i o n s  necessary t o  r e c r u i t  and expand 

t h e  s t a f f ,  and the  development and eonduct of s p e c i a l  t r a i n i n g  programs 

r equ i r ed  t o  f a m i l i a r i z e  the  s t a f f  w i t h  t h e  I n s t i t u t e ' s  e x i s t e n t  phys i ca l  

p l a n t  . .. 

Although i n  t h i s  per iod  AFRRI management was p r i m a r i l y  i n t e r e s t e d  

in t h e  development of a performance c a p a b i l i t y ,  a l i m i t e d  amount of 

' r a d i o b i o l o g i c a l  r e sea rch  was undertaken. Like the  a d m i n i s t r a t i v e  and 

ru{port t a s k s  enumerated above, most i n i t i a l  AFRRI research '  was r e l a t e d  

t o  a c q u i r i n g  b a s e l i n e  informat ion  and d i d  not r e l a t e  d i r e c t l y  t o  m i l i t a r y  

r ad iob io logy  requirements.  

o r i e n t e d  p r o j e c t s  conducted by AFRRI during t h i s  per iod  were: 

Typ ica l  of t h e  types of r e sea rch  and research-  

a. The de te rmine t ion  of b a s e l i n e  l e t h a l i t y  and dose-response 

c h a r a c t e r i s t i c s  a s soc ia t ed  with a pulsed and s t e a d y - s t a t e  

gama-neu t ron  r a d i a t i o n  source. 

' \  



0 h . -  

b.---The de termina t ion  of dose-dependent -.bj.ologi c a l  rssponse-  .- 
- - ----I 

C. Examination of t h e  AFRRI-TRIGA neutron energy spectrum. 
- . .  

d. Development and f a b r i c a t i o c  of r a d i a t i o n  d e t e c t o r s  capable . - -  - _-.. - - - -._ . 
: 

- t  - . - -  
I e. The s tudy  of reactor-produced r a d i a t i o n  t r a n s p o r t  an2 energy 

of measurir,g pulsed de l ive re?  doses of thousands of r ads .  ----- -- - .  

. . - -- . . . ._ _ _  . . . - - . _. _. . .. - _ _  . . - __  _ _  - . . - . _ _  - 
The few miss ion-or ien ted  resea- p r o j e c t s  i n i t i a t e d  during t h i s  p s r iod  

wzre proposed and conducted by i n v e s t i g a t o r s  whase e x p e r t i s e  and experience 

in m i l i t a r y  o r i e n t e d  rad iobio logy  was very l imi t ed .  However, t h i s  d i d  not 

pose a p a r t i c u l a r l y  s i g n i f i c a n t  problem i n  t h a t  t h e  l a c k  of d e f i n i t i v e  

in fo rma t ion  r e l a t e d  t o  t h e  e f f e c t s  of i on iz ing  r a d i a t i o n  on b i o l o g i c a l  

sysiek-was; a t - tha t  'tinis'; so g r e a t  t h a t  alinost any p r o j e c t  could be j u s t i -  
- -  

e- .- -____. 

-- - f i e d  as being . .  a p p l i c a b l e  t o  t h e  needs of t h e  m i l i t a r y .  R e f l e c t i n g  t h e  l a c k  4 - -  
of s p e c i f i c  boundary cond i t ions ,  thz  management act:ons by XFILPI and h igher  

- a u t h o r i t y  r e l a t e d  t o  t h e  I n s t i t u t e ' s  e a r l y  research  Froposa ls  were l i m i t e d ,  

almost e x c l u s i v e l y ,  t o  simply approving or  disapproving proposed research.  

This was i n  c o n t r a s t  t o  eva lua t ing  program proposals  i n  l i g h t  of s p e c f € i c  
* 

1 guidance obta ined  from the m i l i t a r y  o r  provided by local  management. As 1 .  

.. 
will be seen ,  the e v o l u t i o n  of t h e  MRRI research  p7ogram from t h e  fornu- 

lation of ve ry  gene ra l  r e sea rch  goals and proposals  t o  tbe present  cond i t ion ,  
. !  . 

i i n  which well defined work u n i t s  app l i cab le  t o  s p e c i f i c  m i l i t a r y  r e sea rch  
f 

requirements  exist ,  has been a cont inuing  process and indeed may well 

. c h a r a c t e r i z e  the ' j o i n t  service nature of this I n s t i t u t e .  

. 
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~ -- -_- _ _  - -._ - - - - .  . . - . - . -  _ _ .  - . - _ _  
I _______ ___----_ - - .  ---- - ---.. - - - -  -- . -. . - ---.--_- ~ ---_ __- - _  __-  _ _  . 

- - .  
. .  ' i  When AFRRI's nailagement began looking beyond e s t a b l i s h i n g  the  I n s t i t u t e ' s  .- .- - --_.. -- 

r 
performance c a p a b i l i t y ,  i t  became c l e a r  t h a t  research  by "simple approval" 

had t o  change. 
___--.--,---- .-. . - - --- ---. -- - -.---- ---- _ _  ____ 

It did!-he AFRKI r e sea rch  s t a f f ' s  effort-was'- ;eoriented 

toward t h e  performance of r e sea rch  p r o j e c t s  d i r e c t l y  r e l a t e d  t o  t h e  I n s t i t u t e ' s  

------- -. -. _ _  ~ . __  primary mission; - -Spec i f i c  &partmental  approaches t o  m i l i t a r y - o r i e n t e d  

rad iobio logy  ' research were--defined. - -- - . ----- - - -- E x p l i c i t  research  ob jec t ives  were 

- - -  - -----established. . An o rgan iza t iona l  framework s i m i l a r  t o  t h a t  seen  at AFRRI , 

-- ___ --,t od ay-was de-ve lope d-and imp 1 enent ed . . -- -- - . . - _ _  _ _  

---Although t h e r e  were , and cont inue t o  be today, many cross-over  l i n e s  

in terms of coopera t ive  and co l labo-a t ive  e f f o r t s  between departrnepts, 

a r e a s  'of t e c h n i c a l - e x p e r t i s e  and t h e  methodology of va r ious  s c i e n t i f i c  
c - -  . 

d i s c i p l i n e s  were grouped w i t h i n  s e p a r a t e  departments with broad a r e a s  of 

r e s p o n s i b i l i t y .  R e s p o n s i b i l i t y  f o r p h y s i c a l  --- ~ s tudiEs ,  . -  dosimetry,  r ad io -  . -  .-. - - - -  -- .-_ - 
chemistry,  mathenlatical a n a l y t i c a l  techniGues, and opere t ion  of  AFPJZI 

r a d i a t i o n  sources  was ass igned  t o  the  Phys ica l  Sciences Department. a 

The I n s t i t u t e ' s  Experimsntal  Pathology Department was assigned the  

f u n c t i o n  of s tudying  s u b c e l l u l a r  responses  t o  r a d i a t i o n  , c e l l u l a r  i n j u r y  

and recovery systems,  and the  e f f e c t s  of  r a d i a t i o n  on immune systems and 

I 

s u s c e p t i b i l i t y  t o  i n f e c t i o n .  

Acute organ and system responses ,  whole-animal l e t h a l i t y  s t u d i e s ,  

drug respons iveness  and i n c a p a c i t a t i o n  s t u d i e s  u t i l i z i n g  unt ra ined  animals 

were undertaken by t h e  AFRRI Radia t ion  Biology Department. 

. 



* 
.. - . .  

0 

_-_.. ---. - -_..--.-- R e s p o n s i b i l i t y  .- for - - s tudying  -_ - _- behaviora l  --_--I_- responses . c..-- employing - - _- -  1. primates  _ _  - - _ _  - .____ _ _ _  
t r a i n e d  i n  s p e c i f i c  t a s k s  both i n  t h e  r e s t r a i n e 2  and u n r e s t r a i n e d  s ta teswas  

rrssigned t h e  Behavioral  Sciences Department. 
. - .  _ _  ---___--- - ---- -.----..- - -. ---.--- . - .- - _- .. -- -.- -.-_ - ----. -_-_-_____ ._ - _ _ _ _  ~ - 

. -  - -----During t h e  per iod  of 1964-1966 when t h e  i n v e s t i g t t i v e  s t a f f  a t  AFRRI 

-_ .  --.----- ,4.,-became more t o t a l l y  involved i n  t h e  conduct of research ,  t he  AFRRI manage- 
.- 

I 
ment sought t o  f u r t h e r  o r i e n t  t h e  I n s t i t u t e ' s  . - .  research  program t o  nee t  . -  

better def ined  m i l i t a r y  r e sea rch  requirements.  

M i l i t a r y  Analysis  Department surveyed- indi.vidua1 s e r v i c e  r e q u i r e m n t s  t o  

.. - -  - - _ . -__  _ _ _  
I 

A s  a f i r s t  s t e p ,  t h e  - ----------- - .-- ______ . _________ - - --_. --- -----. - -__ - .- _- _ _ _ . _  _ _ _ _ _  - . . - . _ _ _  - . 
. - - - - _- - - 

determine what s p e c i f i c  r e sea rch  problems most c l o s e l y  r e l a t e d  t o  KFFSU's 

t h e n  c u r r e n t  performance c a p a b i l i t y .  (S l ide  1) The s e r v i c e  requirements 

for r ad iob io logy  r e sea rch  wi th  a s soc ia t ed  se rv ice  p r i o r i t y  i n d i c a t i o n s  

.are l i s t e d  i n  t h e  a p p r o p r i a t e  columns. On t h e  r i g h t  a r e  t h e  hW.1 r e sea rch  
- - _  . 

- ----elemznts 'which were c o n s i s t e n t  wi th  those s e r v i c e  requirements.  As a 
\. 

-consequence of t h i s  survey,  t h e  nature. of  &%XI'S research program began 

t o  change from a program cha rac t e r i zed  by many d i f f e r e n t  p r o j e c t s u t i l i z i n g  

a wide spectrum of r a d i a t i o n  doses t o  one with fewer, more s p e c i f i c  p r o j e c t s  

-. . - - -  ---- -4 -- . ._ _- . .-.. - --.- . - _  - 
! 

. i n v o l v i n g  Mgh  doses  and acu te  r a d i a t i o n  responses.  

.! 

- 
I .. 

I .  

* 

- . Concomitant w i th  t h e  a n a l y s i s  of  s e r v i c e  requirements performed by 

the  M i l i t a r y  Analys is  Department , Colonel Mi tche l l ,  t hen  DASA Surgeon and 

Qlief of t h e  Medical D i r e c t o r a t e ,  organized t h e  AFRRI r e sea rch  work e f f o r t  

- 

i n t o  wel l -def ined  s u b t a s t s .  These subtasks  formed t h e  o rgan iza t iona l  and 

f u n c t i o n a l  groupings o f  AFFJYI's approved research  work u n i t s .  The sub ta sks ,  

which I s h a l l  d e s c r i b e  b r i e f l y ,  e x i s t  i n  t h e  same context  today,  a l though 

t h e  number, l e v e l  of e f f o r t  and emphesis of  the  work u n i t s  w i t h i n  the  

s u b t a s k s  have changed. 

. 
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- -- __--- ; Subsequent  t o  t h e  explana t ion  by t h e  DASA Medical D i r e c t o r a t e  of t h e  . - - - - . - - .  .. 

NWER p r i o r i t i e s  which were e s t ab l i shed  a t  t he  d i r e c t i o n  of D r .  Wikner, a'nd 
--I__- . .. - -- - - --.. -.- - . -.--- . . -- - . 

d i scussed  by Captain S t a r k  a t  t h e  l a s t  Board of Governors meeting (Slide 2)  

which I l ist  i n  t h i s  slide--=WRRI management undertook a p r o g r a m t i c  review - ... . ,- . - 
-of .its research  program t o  p lace  increased  emphasis on h igher  p r i o r i t y  r ad io -  - - .  _._____ -.-.-. ~ 

-.. 
bio logy  research .  

work o f  t h e  n i w  AFRRI Research Subtasks which I would l i k e  t o  desc r ibe  

b r i e f l y ,  t o  i l l u s t r a t e  some of t h e  th ings  we are doing--and why. 

This  r e a l l o c a t i o n  of e f f o r t  took p lace  w i t h i n  &he frame 
- - - -  - -  ~ _ . _  

--------- - -  ----I- ----- - _ .  - ___ 

. (S l ide  3) R IiD 3 900 The C l i n i c a l  Response of t h e  T o t a l  Animal t o  
I 

,-Acute Rad ia t ion  Iniury. The f i rs t  subtask  d e a l s  w i th  t h e  s tudy  of t h e  

c l inical  response of t h e  whole organism t o  ion iz ing  r a d i a t i o n s .  A v a r i e t y  

'of animal s p e c i e s  are used, w i th  cons ide ra t ion  of v a r i a b l e  body s i z e ,  

metabofism and physiology t o  accumulate s u f f i c i e n t  d a t a  f o r  e x t r a p o l a t i o n  

t o  nlan's probable  c l i n i c a l  response. S p e c i f i c a l l y ,  t h i s  subtask  seeks t o  

e v a l u a t e  t h e  increased  p r o b a b i l i t y  o f  s u r v i v a l  for  animals  i r r a d i a t e d  i n  

--_ ~ -- - 

- 

t h e  l e t h a l  range and subsequent ly  provided with symptomatic and p rophy lac t i c  

t r ea tmen t  of t h e  types  r o u t i n e l y ,  used i n  medical management of r a d i a t i o n  

a c c i d e n t  cases, Also under s tudy  i n  t h i s  subtask a r e  p r e i r r a d i a t i o n  

p h y s i c a l  cond i t ion ing  and p o s t i r r a d i a t i o n  exe rc i se  regimens d i r e c t l y  

i e l a t e d  t o  the a c t i o n s  of  m i l i t a r y  personnel  i n  a r a d i a t i o n  environment 

e 

s i t u a t i o n .  

B MD 3 901 The Biochemical Study of Acute Rad ia t ion  In iu ry .  

The second sub ta sk  is d i r e c t e d  t o  t h e  i d e n t i f i c a t i o n  of t h e  complex b io-  

chemical changes which occur following acute  r a d i a t i o n  in ju ry .  Biochenical  

changcs and t h e i r  sequela a r e  t h e  e a r l i e s t  and perhaps t h e  most impoktant 



. - * -  --  _ -  ._ . - - -. ---- - _-_-___.- -_--- - . _ . -  . _. - . . .  

= 
.. 

. .  
- -  . .__ - 

. .  

,-._ld-isturbances-__responsible. f o r  ultia?at_e-clin_i.c_al-r_esponses .,.fnvestigation. __ - . . 

' 
i n t o  t h e  biochemical systems and sequence changes involved,  t h e  a l t e r a t i o n s  

occur r ing ,  t h e  d i s tu rbances  c r e a t e d ,  and t h e  e f f e c t  OR morphology and 

func t ion  a r e  a p a r t  o f  t h i s  eubtask.  

j _ i  ...---- d L-- - ._ . - - - i - i - :  . - - .  _._ .~ . -. . _ -  - - --. .. - ______- - - - . -  ---..-. .-.- - . -  

Information obtained from t h i s  subtask  
.. . . . - ,  - -  - . - - .  

- . .  . w i l l  c o n t r i b u t e  t o  a b e t t e r  understanding of  damage nechanisms , and of 
- . _. . - . ... - - _  _ _ _ _ C _ _ . . -  - - - . -  _ -  . 

d iagnos i s ,  prognosis  and therapy  i n  t h e  a n i u a l  s p e c i e s  used, and i s  neces- 
-. - _ -  .. . - _-.--. - -  ---- . - _  _ _  . 

s a r y  t o  permit exinla1 i n t e r p o l a t i o - n  g f  t h e  d a t a  t o  nan himsel f .  ~ 

i d e n t i f i c a t i o n  of s p e c € f i c  p r o t e i n  changes i n  t h e  ssrum of animals t o  p r e d i c t  

t h e i r  i n d i v i d u a l  m d i o s e n s i t i v i t y ,  and t o  e s t a b l i s h  prognosis  c r i t e r i a  f o r  

. .  the t rea tment  of i r r a d i a t i o n  c a s u a l t i e s .  One of  t h e  work u n i t s  has  l e d  t o  

t h e  development of a t echnique  of ana lyz ing  carbohydrate  con ta in ing  p r o t e i n s  

and has  enabled t h e  i n v e s t i g a t o r  t o  p r e d i c t ,  o f  a group o f  animals i r r a d i a t e d  

i n  t h e  mid le t5a l  range ,  which arrirrzls will surv ive  and which animals w i l l  
. - - - .  ._- --- - - -- - . - .  - 

. .  

. - -.-- -- succumb t o  t h e  i r r a d i a t i o n .  The s p e c i f i c  biochemical mechanisms i m o l v e d  

- in the de te rmina t ion  of this prognosis o f  ind iv iduc l  r a d i o s e n s i t i v i t y  a r e  

c l e a r l y  a s i g n i f i c a n t  approach t o  t h e  de te rmina t ion  of which rxposed 

per sonne l  are nore l i k e l y  t o  succutnb t o  a given dose of ion iz ing  r a d i a t i o n .  

. B MD 3 902 The C e l l u l a r  a d  Subce l lu l a r  Level  Study of 

- A c u t e  R a J f a t i o n  fniury.  The t h i r d  subtask i n v e s t i g a t e s  t h e  e f f e c t s  o f  

r a d i a t i o n s  on s o r e  complex b i o l o g i c a l  m a t e r l a l s ,  i n t r a c e l l u l s r  cleinents. 

Although i a i t i a l  energy depos i t i on '  from i o n i z i n g  r a d i a t i o n  is absorbed at 

t h e  molecular  level ,  t h e  expres s ion  of injury is o f t e n  seen  a t  t h e  c e l l u l a r  

level.  by r ep roduc t ion  abnorma l i t i e s  and func t iona l  a l t e r a t i o n s  i n  c e l l u l a r  

metabolism. 

. *  

i t  is e s s e n t i a l  B O  s tudy  t h e  c e l l u l a r  a s p e c t s  s e p a r a t e l y ,  as 



- -  . - -  . -: - .- - .  - -. - - ---. _--_ - .. i - 
w e l l  as i n v e s t i g a t i n g  a l t e r a t i o n s  fol lowing ioniz ing  r a d i a t i o n  as seen  a t  

.. _-_- ------ the-subc-ellular-level.-This'subtask-involves-investigations and eva lua t ion  

of  t h e  ce l l  and c e l l u l a r  conponent changes a r i s i n g  frcm i n j u r y  fol lowing 

i r r a d i a t i o n  of d i f f e r e n t  types ,  q u a l i t i e s ,  dose rates, and t o t a l  dose. . . -_ .----- 
_.- 

.-- _-- -- Knowledae of t he  dynamic chain of events  following abso rp t ion  of i o n i z i n g  
I _. 

. ,..-..,,radiation is  p e r t i n e n t  t o  a b e t t e r  d e f i n i t i o n  of daruige mechanisms, and t o  

improvement i n  i n t e r p r e t a t i o n s  - of - -  resoonse,  recovery,  o rophylaxis  and - . _- - 
therapy .  S tud ie s  i n  t h i s  work u n i t  inc lude  the  determinat ion of pos t -  

i r r a d i a t i o n  changes i n  biochemical composition of membranes i s o l a t e d  f r o n  

mammalian i n t r a c e l l u l a r  organel les .  

c o l l a b o r a t i v e  work u n i t  w i th  t h e  Cathol ic  Univers i ty  of  America on t h e  

. e f f e c t  of i on iz ing  r a d i a t i o n  on nuc leo la r  u l t r a - s t r u c t u r e  and r i b o s m e  

Also included i n  t h i s  subtask  i s  a . 
. 

- - -  . - formation i n  numnzlian c e l l s .  -_---. 
-,a 

(S l ide  4) 

I n i u i y .  The subtask  

R BID 3 903 The Organ and Svstem Response t o  Acute Radia t ion  

at t h e  ton of t h i s  s l i d e  approaches r a d i a t i o n  e f f e c t s  
_ _  ..---. 

.-.at a h ighe r  o rgan iza t iona l  level--from molecules t o  c e l l u l a r  elements t o  

m u l t i c e l l u l a r  organ systems. General ly  t h e  most obvious gross c l i n i c a l  

.changes fol lowing acu te  r a d i a t i o n  i n j u r y  i n  t h e  mama1 are due t o  a 

d i s t u r b a n c e  i n  func t ion  o r  pa tho log ica l  a b e r r a t i o n  i n  an  organ system. 
.. - 

. . The c l a s s i c a l  bone marrow depress ion ,  g a s t r o i n t e s t i n a l  and c e n t r a l  nervous 

, 

1 

rystem syndromes are genera l  express ions  of r a d i a t i o n  response,  bu t  t h e r e  

is much d e t a i l e d  informat ion  r e l a t i v e  t o  organ-system responses which 

remain t o  be def ined .  

this .subtask pursues a sys temat ic  i n v e s t i g z t i o n  of organ-system responses.  

Using a v a r i e t y  o f  animal spec ie s  and r a d i a t i o n s ,  

-7- 



. Armed Forces  have deve lowd  over t h e  years  fo r  m i l i t a r y  personnei .  A t  t h e  

I . -  
p r e s e n t  tine, a s tudy  of t h e  p r o t e c t i o n  a f forded  c g a i n s t  t e t anus  by present  

- ._ . -  . .  . 

I _ _  _. _ -  - - - - -  . 
i n n o c u l a t i o n  procedures  is being undertaken i n  i r r a d i a t e d  animzls which 

._ ____-_ . -  _ .  _ _  : -  . - _ _  _ _ _ _ - . - -  ---. - - - - - - . - -  -- - ____-_--- - _ - -  - . - - . -  
are then sub jec t ed  t o  t h e  a d n i n i s t r a t i o n  of t e t anus  tox in .  Concornitant 

I - - - -  - - - .  
w i t h  t h i s  s t u d y  is another. on t h e  b a s i c  f a c t o r s  underlying any a l t e r a t i o n s  -.- -L - --- 

_ _ _ .  _____._ ___.__--- .--- ----- ~ - --* 

I -- _.--- - - - - Z n . s u s c c p t i b i l i t y  t o - t e t a n u s  microorganisms a9d to::ins subsequent t o  - .- 

i o n i z i n g  r a d i a t i o n .  

appl5cable  t o  t h e  e f f e c t i v e n e s s  of the  immunization program of t h e  m i l i t a r y  

Research r e s u l t s  from this-work- u n i t  i s  d i r e c t l y  

- - - -services  in an  e n v i r o m e n t  where' menbcrs -of'-the-A&ed Forces  a r e  sub jeceed 

t o  i o n i z i n g  r a d i a t i o n .  

the question of whether t h e  r i d i a t i o n ' d o s e  received by an i n d i v i d u a l  w i l l  

n e u t r a l i z e  t h e  e f f e c t s  of a l l  o r  p a r t  of t h e  immunization s h o t s  he has  

S p e c i f i c a l l y ,  t h i s  research should shed l i g h t  on 

- -  - -- . -  -. - _  
. .  

c 

Another work u n i t  i n  t h i s  subtask concerns t h e  i n v e s t i g a t i o n  of r a d i a t i o n -  - .  
induced g a s t r o i n t e s t i n a l  damage. Since it is  poss ib l e  that  many m i l i t a r y  

personnel  may be exposed t o  i o n i z i n g  nuc lear  r a d i a t i o n s  in t h e  dose range 

where g a s t r o i n t e s t l n a l  damage may be s i g n i f i c a n t ,  r e s u l t s  of t h i s  research  

vould  be  of importaslce t o  t h e  m i l i t a r y  medical s e r v i c e s  f o r  t h e  de te rmina t ion  

of t h e r a p e u t i c  regimes for such exposed personnel ,  p a r t i c u l a r l y  where 

performance of such exposed personnel  w i l l  have T e l a t i o n s S i p  t o  t h e  fol lowing 

. .  
1 .  

. -  .. * .. . .  . .. 

rub ta sk .  Other r e sea rch  i n  t h i s  subtask  i s  designed t o  determine t h e  e f f e c t s  

of r a d i s t i o n  on t h e  s t e m  c e l l s  of t h e  blood-forming system and t o  provide t h e  
.* 

-- . - _-_-. 
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.. 

- - . . -- .- - 
basis f o r  g iv ing  t h e  m i l i t a r y  meuical s e w i c e s  a s e t  of gu ide l ines  f o r  

* .  - .- . - e s t i m a t i n g  c a s u a l t i e s  from exposure t o  lower l e v e l  doses of i on iz ing  

. r a d i a t i o n - i n  personnel which may be a t  r i s k  fo r  subsequent i r r a d i a t i o n s .  

R MD 1 go(+ The Behavioral  Decrement 2nd I n c a p a c i t z t i o n  

, .  

- -  

. .  
1 

I - I  

I '  

- 1  

! 
i 
1 .  

Response t o  Acute Radia t ion  Tniuly. 

p r i o r i t y  of any performed a t  AFRRI. 

The next subtask has  t h e  h ighes t  

Animal experimentation sugges ts  t h a t  

e v e n w i t h  very h igh  doses  of i on iz ing  r a d i a t i o n ,  t he re  may be per iods  

fo l lowing  i r r a d i a t i o n  where- work func t ions  may s-uccessfu l ly  be c a r r i e d  out .  

It is of g r e a t  o p e r a t i o n a l  importance t h a t  r e l i a b l e  e s t ima tes  of man's 

perforinance c a p a b i l i t y  fol lowing iniury from ioniz ing  r a d i a t i o n  be e s t  h a t e d  - 
w i t h  reasonable  accuracy. Nore p r e c i s e  information is needed t o  b e t t e r  

d e f i n e  inmediate , t r a n s i e n t  , 3nd delayed incapac i t a t ion ,  t h e  amount and 

d u r a t i o n ' o f  performance c a p a b i l i t y ,  and t h e  r e l a t i o n  of t h e s e  parameters 

t o  t o t a l  d o s e ,  dose rate,  r a d i a t i o n  type and q u a l i t y  and exposure geometry. 

Inhe ren t  and e s s e n t i a l  t'o t h i s  type of s tudy  is t h e  simultaneous development 

- 

- 

J 

of assoc ia t ed  tests , t echniques ,  and equipment. Since tha .deg ree  of perform- 
' 

an:e decrement f o r  a given dose may be dependent on t a s k  complexity,  t e s t i n s  

schemes of va r ious  d i f f i c u l t y  must be smployed and assayed. 

is i h e  use of a p p r o p r i a t e  spec ie s  from which meaningful d a t a  can be obtained.  

One of  t h e  most formidable problems i n  t h e  s tudy  of behaviora l  decrement 

fo l lowing  h igh  doses of i o n i z i n g  r a d i a t i o n  is t h e  e x t r a p o I a t i o n  of behaviora l  

Also e s s e n t i a l  

. 
- . 

data from animals t o  man. 

ing h igh  doses  of r a d i a t i o n ,  t h e  bone marrow, g a s t r o i n t e s t i n a l  and c e n t r a l  

oervops system syndromes, t h e r e  i s  much more known about t h e  f i r s t  two than  

t h e  c e n t r a l  nervous system syndroae. This  i s  so not on ly  because mor2 work 

O f  t he  t h r e e  c l a s s i c a l  c l i n i c a l  syndromes follow- ,- 

-9 - 
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._ 

e * 
---- - -  - - -  - - -  - -  

hag' -* - been _ _  = ._ _ _  done __ a t  . . . --_. doses - _.-.- where ---- t he  hematolomica1 - - 0 -  and-gas t ro in t e s t ina l  syndromes - =---Ai- - - -- 
I 

are manifes t ,  but  a l s o  because t h e  exper imenta l  r e s u l t s  obtained i n  hema- 

t o l o g i c a l  and - g a s t r o i n t e s t i n a l  l e t h a l i t y  s t u d i e s  zre much nmre c o n s i s t e n t  
. -  - e.-- - - - - -- - __ - _. _____  .___ - - - - - _. .- -- e - - - -. - -*.--- --- - -- --- -_-- - - 

_-I- -.-. -.- . . 

. . . -. -_ .-. - . - - . __ _- --.. - - --- - - - .  . - . _  . -_ . -.__ - - - 
f r o m  s p e c i e s  t o  s p e c i e s  and are e a s i e r  t o  i n t e r p r e t .  There a r e  c e r t a i n l y  

' - ' - d i f f e rences  in t h e  s u s c e p t i b i l i t y  of t one  marrow and G.I. i n j u r y  between 
_ _ _  - -  - 

s p e c i e s ;  b u t  t h e s e  a r e  not  d i f f e r e n c e s  of an  order  o f  magnitude and the  . . - -_. - - -- 

- - - - - -c l inical  p i c t u r e  shows b a s i c a l l y  the  sane phys io log ica l  and pa tho log ica l  

responses  in-aI f - . spec ies .  . _ _  . There are _-. l e s s  p a r a l l e l s  - -  - - - -  between -- - s p e c i e s ,  

however, when one compares response of a c u t e  c e n t r a l  nervous sytem 

man i fe s t a t ions  a t  h ighe r  doses--and it  u y  be worthwhile t o  p o i n t  out-  

- . _.  -- - _ _  

- . - - - -  that ,  i n  a d d i t i o n  t o  d i f f e r e n c e s  bettieen s p e c i e s  t h e r e  are d i f f e r e n c e s  i n  

behzv io ra l  and a l s o  l e t h a l i t y  responses between the  same groups of animals 

under r e s t r a i n e d  o r  u n r e s t r a i n e d  circumstances,  which a r e  e v i d e n t l y  q u i t e  
_ -  

- \. s i g n i f i c a n t .  . .  

R MD 1 905 The Phys io log ica l  c o r r e l a t e s  of  Acute Radia t ion  * 

I n i u r y .  The bottom sub ta sk  i s  e s s e r i t i z l l y  vacant.  Commencing 1 Januzry 

1969, t h e r e  w i l l  be no work u n i t s  i n  t h i s  subtask.  The AFRRI review 

i n i t i a t e d  by Colonel N i t c h e l l  r e s u l t e d  i n  the  d e l e t i o n  of t h e  e x i s t i n g  

work u n i t s  i n  this sub ta sk  due t o  t h e  long range c h a r a c t e r  of t h e s e  studies . - which do not l e n d  themselves t o  s h o r t  time-frame answers t o  o p e r a t i o n a l  

m i l i t a r y  r ad iob io logy  requirements . 
(Slide 5) R.HD 3 906 C l i n i c a i  Evalua t ion  and Therspy of Acute Radia- 

f i o n  Iniury!.  The sub ta sk  a t  t h e  top  of  this s l ide  is d i r e c t e d  a t  therapy  

of r a d i a t i o n  i n j u r y .  Cur ren t ly  t h e  b a s i c  treatment of  r a d i a t i o n  i n j u r y  is 

symptomt ic .  The agen t s  and tcchciques used and proposed . i n  thera?;. a r e  

t h o s e  c o m c n l y  used i n  c l i n i c a l  medicine t o  t rea t  similar s y q t o m s  a r i s i n g  

-10- 



. .  * *  

. 
- from-othe-r-caus%s. This  has  been t!le case because t h e  u l t i m a t e  damage, 

. .  . s i g n s  and synptoms of r a d i a t i o n  i n j u r y  a r e  nonspec i f ic  i n  na ture .  This  

- -- .- --__- - _- --. - - 

. -  .- .- - _-- . . - . __. . _  -e- _-.---- - - - -... . _ _  
. s u b t a s k  o r i g i n a l l y  d e a l t  wi th  t h e  e f f e c t s  of r a d i a t i o n  on t h e  metabolism 

and a c t i d n  of var ious  t h e r a p e u t i c  agents  which might be used i n  the  t r e a t -  

The scope of  t h i s  work hr?s been changed follow- 

_. - -. 

- -  
.rnent of r a d i a t i o n  i n j u r y .  

-. . -. - - -  
i n g  t h e  AFRRI review t o  make i t  more app l i cab le  t o  t h e  s tudy  of vasopressor  
I 

-- 
drugs in t h e  at tempt  t o  modify or  e l imina te  t h e  p e r i a i  of e a r l y  t r a n s i e n t  

____-- - -- Lncapacftation-following high doses  of i r r a d i a t i o n w h i c h  may be r e l a t e d  _ _  - - - . -  - -  

t o  t h e  card iovascular  c o l l a p s e  seen  a f t e r  such high r a d i a t i o n  doses.  
c 

R ID 4 907 The Biophysical  Aspects of  Acute Redia t ion  

Iniury. The next  subtask  u t i l i z e s  the  technology of  phys i ca l  chemistry,  

r a d i a t i o n  chemistry,  and e l e c t r o n i c s .  The sequence o f  even t s  t a k i n g  

p l ace -  between t h e  i n i t i a l  abso rp t ion  of energy a t  t h e  molecular level 

fo l lowing  i o n i z i n g  r a d i a t i o n  %r t h e  b i o l o g i c a l  express ion  of r a d i a t i o n  
.. 

i n j u r y  are poor ly  undnrstood. 

only with t h e  unique c h a r a c t e r i s t i c s  of t h e  AFRRI L I F Z  Acce le ra to r ,  

fundamental r e sea rch  should lead  t o  e l u c i d a t i o n  of t h e  sequence of events  

which occur  fo l lowing  t h e  o r i g i n a l  a b s o r p t i o ~ i  of energy. 

s u b t a s k  are a l s o  s t u d i e s  d i r e c t e d  toward t h e  developnent of s p e c i a l  tech-  

n iques  c s i n g  a c t i v a t i o n  a n a l y s i s  and t r a c e r  methodology. 

Using pulsed r a d i o l y s i s  methodology poss ib l e  

. 

Within t h e  

Also included 

i n  t h i s  sub ta sk  is development of  a radiat ion-hardened b io t e l eme t ry  system 

so t h a t  phys io log ica l  parameter information may be taken  from animals i n  

the u n r e s t r a i n e d  s t a t e  t o  h e l p  us  i d e n t i f y  t h e  phys io log ica l  mechanism 

Uhic? produce behav io ra l  decrements i n  t r a i n e d  i r r a d i a t e d  animals.  
.. 
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R IfD 4 903 Ooerat icnal  Physics Contr ibut ions t o  krFaI . -  - _  -- . -- _ -  .-.- - 
.. Radiob io lao icz l  Research. The f i n a l  subtask c o n s i s t s  of developnent . 

designed t o  modify, improve and c r e a t e  reproducible  r a d i a t i o n  source 
_ _  - .- . _ _  - -  . .  .- ~ ___--.. -.- --.. 

. 

f i e l d s  fo r  r o u t i n e  and spccLa1ized r a d i o b i o l o g i c a l  i n v e s t i g a t i o n s .  It 
_ .  

._.___ - .  . -.. _- -. . 
- is p r i m a r i l y  s t a t e - o f - t h e - a r t  development necessary t o  main ta in  inhouse 

-___-_____-_ - - - -  
c a p a b i l i t y  t o  pGovide p r a c t i c a l - a n d  t h e o r e t i c a l ,  m a t h e r a t i c a l  and 

... - -_ --_. - -  - - s t a t i s t i c a l  i n t e r p r e t a t i o n s  of biomedical experimentation r e s u l t s ,  and 

----------to r a p i d l y  -accuwulate, conve r t ,  -analyze, .  and s t o r e  d a t a  from r e a l - t i m e  
. .  - - -  .-. -- - - - ..- . .  - - -  

ongoing r ad iob io logy  r e sea rch .  

r -  

The preceding  n i n e  .subtasks a r e  monitored by DASA P r o j e c t  O f f i c e r s ,  
- _ _  - -- 

. who confe r  w i th  p r i n c i p a l  i n v e s t i g a t o r s  a t  t h e  bench t o  exchange i d c z s  

- in both  t e c h n i c a l  and o p e r a t i o n a l  areas. 

- - - -  - _  -- - 
- - - .  

The DASA Medical D i r e c t o r a t e  has  a l s o  placed increased emphasis on 

c r o s s - l a b o r a t o r y  coofd ina t ion .  Such c o o r d i r a t i o n  is being  a c c m p l i s h e d  a 

by t h e  DASA Ncdica l  Long Range Planning Meetings t o  which t h e  s e r v i c e s  
- 

prov ide  input ;  semi-annual DASA Coordination Neetings which review 

various l a b o r a t o r y  programs, o b j e c t i v e s  and cur ren t  s t a t e - o f - t h e - a r t  

- - r e s u l t s  and s p e c i f i c  coord ina t ion  meetings on s p e c i f i c  requirements sGch 

as t h e  r e c e n t  meeting on i n c a p a c i t a t i o n  and performance decrement. 

t h i s  meet ing o p e r a t i o n a l  p l anne r s  presented t h e i r  requirements f o r  

A t  

d i s c u s s i o n  and e v a l u a t i o n ,  t oge the r  w i th  bench-working i n v e s t i g a t o r s .  

R e f l e c t i n g  the changing na tu re  o f  t h e  AFRRI r e sea rch  program, i.e.,  

involvenent  i n  high-dose a c u t e  r a d i a t i o n  r e sea rch ,  t h e  p r i o r i t i e s  

e s t a b l i s h e d  by h i g h e r  z u t h o r i t y  and the  a v a i l a b i l i t y  of more d z f i n i t i v e  

'̂  

4 2 -  
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- 
* .  

e -  . - - -  -----mili tary - - -  r e s e a r c h  requirements ,  AFRRI undertook a genera l  prograrmatic  
. .  

- -  
. .  review of  i t s  e n t i r e  r e sea rch  and support  e f f o r t .  S p e c i f i c  o b j e c t i v e s  ' . _ _  -_^ .- - - -  ---. . _ _  --  - .  

.. ' of t h i s  review have been ty 
1. S h i f t  AFRRI personnel ,  d o l l a r  and f a c i l i t i e s  resources  

from long  range p r o j e c t s  t o  those  providing more immediilte 

answers. This  h a s  r e s u l t e d  i n  a decrease i n  t o t a l  wGrk 

- . .  
- - _  

unf t s .  (S l ide  6 )  This  s l i d e  shows t h e  climb i n  number 

of AFRRI's work u n i t s  when many research  proposa ls  were 

- _  
--- -----_-I _ _ _ _ _ _ _ _  _ _  -- 

- -  .-_ . - -  

- _  , - ... - 
The second ob'jec-' 2. 

- t l v e  of  our  
-. - prograrnrrutic review 

L .. . .  
& 

: -  

3. 
c 

genera ted  from below--approved i n  a t i n e  period when t h e  

phi losophy was qore permissive as long as it was r ad io -  

biology.  

de f ined ,  im3recise  o b j e c t i v e s ,  o r  o b j e c t i v e s  t h a t  had 

l i m i t e d  re levance  t o  n i l i t a r y  rad iobio logy  p r o b l e m .  

The concent ra t ion  an3 consol ida t ion  of AFRRI resources  

i n t o  fewer,  but  s p e c i f i c a l l y  mission-oriented and expanded 

work u n i t s ,  i s  designed t o  provide t h e  m i l i t a r y  s e r v i c e s  

wi th  increased  information per  research  d o l l a r  expended. 

Prepare  pre l iminary  research  work u n i t  p roposa ls  before  h i r i n g  

p r i n c i p a l  i n v e s t i g a t o r s  i n s t ead  of depending upon those  

u n i n i t i a t e d  i n  t h e  f i e l d  of m i l i t a r y  rad iobio logy  r e sea rch  

t o  propose p r o j e c t s  of i n t e r e s t  t o  t h e  se rv ices .  

E s t a b l i s h  a s h o r t  time-frame response c a p a b i l i t y .  

s h i e l d i n g  s t u d i e s ,  t o  be presented i n  p a r t  t cday ,  a rose  out  

-of d i s c u s s i c n s  with Colonel Godden of t h e  DASA Medical 

D i r e c t o r a t e  a?proxirnately 9 ront'ns ago. 

Sone of t h e  work units a t  thst time had poorly 

The Head- 

-1 3- 



. .  - - . -  - ~ .- - - - . -  - -  - - - -. .- . _  _ .  - - -  
L 

e 4 - .. 
0 .  0 

.. . _. . -- -.---- - . - ------4.---.Insure t h a t  longer  range p r o j e c t s  a r e  assigced short . . range - - 

- .. - ._ _. - o b j e c t i v e s  . .  and mi les tones  t o  permit  cont inuous monitoring ' - _ _ _  __. ..- -__ -___- - . -_ .__- -:-.-. - :-.- -. - --__ .--_ __-- ~. i.--=-- -- .__-----_ - -__--_ _ _  ~ .- - . .  . .  

: of p r o j e c t  progress .  
. e  . . - - - - . 

5. Change t h e  c h a r a c t e r  and approach of  e x i s t i n g  r e sea rch  work 
- - -  _-- . - _  _ _ _  ~ -. ---.  --- - -  

. - - - . . . - 
' . u n i t  p rcposa l s  t o  answer s p e c i f i c  m i s s i o n i o r i e n t e d  ques'tions. 

A s p e c i f i c  example is t h e  change in approach of  t h e  drug- 

respons iveness  work u n i t ,  p rev ious ly  mentioned. 

- .- - - - _ _ .  - - . - _ _  _ _ . _ _ _ _  - __-.- . - - - .  

. .  ._ - - . .  - _  . - _  

~.~ _ _ _ _ _ _  _-__ _-- --- . - -.-- -. ~ -__ -____-- -  -- - -  - -- --_-___-- -- ----- 
s t a b l i s h  a pub l i ca t ions  review proczdure t h a t  i n s u r e s  the  

t ime ly  r e p o r t i n g  of ATP31 r e sez rch  results. (S l ide  7 )  

For a n  e s t a b l i s h e d  l a b o r a t o r y  the major end products  from 

the expendi ture  o f  resources  a r e  publ ished r e p o r t s ,  

. .  
-. . 

Reports  

were not  t h e  r e s u l t  of AFRRI's major e f f o r t s  i n  i t s  e a r l y  

- years. ---_ ~ . - -  

The r e sea rch  which was performed by t h e  o r i g i n a l  AFRRI r e sez rch  cadre 

was done pa r t - t ime  by a staff  p r i m r i l y  working t o  e s t a b l i s h  a performance 

c a p a b i l i t y .  

- - +  --_ - _-- - . --  .. _. - .. 

Some of t h e  a c c u m l a t e d  experimental  d a t a  had not been analyzed 

or r epor t ed  u n t i l  -1's management rude  a s p e c i a l  e f f o r t  t o  g e t  out  t h e  

.backlog. That s p e c i a l  e f f o r t  i s  r e f l e c t e d  i n  the c e n t r a l  hump on t h i s  s l i d e .  

. . One of t h e  s i g n i f i c a n t  r e p o r t s  which appeared a t  t h i s  t ine was t h e  pr imate  .. - . . - - - . . . ~. 

i n c a p a c i t a t i o n  s t u d y  i n  p u l s e d - i r r a d i a t e d  a n i n a l s  by Seigneur  and Brennan, 

vhere the phenomenon of e a r l y  t r a n s i e n t  inca$,aciat ion followed by a per iod  . 
of r e l a t i v e l y  normal responses  was observed. 

_. 

The problem of t i m e l y  d i s s e n i n a t i o n  of research  r e s u l t s  was . .  oue which 

A review procedurg XFRRI mnageccnt  recognized was of e s t r e n z  inpostance.  

-14- 



, .  
~ .- _. --- - was i n s t i t u t e d  with t ine pe r iods  e s t a b l i s h e d  f o r  each s t e p  i n  t h e  review. 

A guide  f o r  au tho r s  of t e c h n i c a l  p u b l i c a t i o n s  was developed t o  assist  in '  

the p r e p a r a t i o n  of r e p o r t s .  

supplements was i n i t i z t e d  t o  nlake AFRRI r e p o r t s  more meaningful l to  

m i l i t a r y  ope ra t ions  personnel .  - A  workable review procedurd , t h e  publ ica t ion- '  

.- .--- - -.-__ ________ .--- ..---__- --. - - .  - -. - _ -  <--- ---- _.. _ _  __ .-_-_______ 
The p repa ra t ion  of m i I i t e r y  a p p l i c a t i o n  

- -. .. 

_ _ _  _-- - . -  -. -e- 

- _ . _  _ . - _ .  . - - - ... . _-. . . 

of a n  -1 Author's Guide, t h e  p l ac ing  of  t he  Pub l i ca t ions  Off ice  under - .  
-. . _- - . - _-_-.. - - -. . -  - -  

'the S c i e n t i f i c  Deputy are a l l  designed t o  sho r t en  t h e  t ime i n t e r v a l  between 
--.------.----- -- ---- ---- -- .. -- __ - - _______._________ _ _  .._____ . ___  c 

the completion of a n  experiment and the  pub l i ca t ion  of I t s  r e s u l t s .  - . .. __ - .. 
* -  - . - _ _  . -  _. 1 . ~ - --_ - * -. - .._ - - _ .  
. .  . _-.- e 

. - - .. -_,_ 

.._.- -. ' 
- -  . . .. .- - - -  - - - -  

-* 

- .  
- _. - .. z - .  

.. ~ - 
_ - - -  _ _ . .  ~ - -  .-.. . - . - . - -- - --.- - .I 

. - _ _ - _  ' The yea r  - .- - -  -. . . .  . -. . .- - - . .  
- -.- - 1968 marks the' convers ion  o f  AFRRI from promise t o  product ion.  

t o  the number d i s t r i b u t e d  i n  1965, t h e r e  = re ,  as of  las t  month, 43 AFRRI 

I n  a d d i t i o n  

. -  

numbered p u b l i c a t i o n s  in t h e  review system, a t  D.W. f o r  c l ea rance ,  o r  a t  
.. - - -  -- ---- --- 

the p r i n t e r .  There are 27 r e p o r t s  awai t ing  s c i e n t i f i c  j ou rna l  p u b l i c a t i o n  

4 
. - ..---.- or ' be ing  submit ted f o r  pub l i ca t ion .  The q u a l i t y  of t hese  p u b l i c a t i o n s i s ,  

at minimum, on a p a r  w i th  any e s t a b l i s h e d  l a b o r a t o r y  i n  t h e  f i e l d ,  

I n  a d d i t i o n  t o  i t s  p u b l i c a t i o n  output ,  AFRRI has made s i g n i f i c a n t  

c o n t r i b u t i o n s  t o  t h e  r e sea rch  e f f o r t s  of o the r  i n s t i t u t i o n s  i n  t h e  m i l i t a r y  

- and c i v i l i a n  s c i e n t i f i c  c o r n u n i t i e s  , without  degrading our  'primary mission. - _ _  . 

. * .r 
. I  

.. - .*, - - .  - - : 8 . i 
! .  

The Atomic Energy Comiission has used AFRRI's r e a c t o r  ope ra t ions ,  . .- 

t r a i n i n g  and s a f e t y  procedures  as a showcase f o r  demonstrat ion t o  o the r  

reactor f a c i l i t y  u se r s .  

such as fluorine-18 f o r  t h e  s tudy  of bone tumors and metas tases  i n  humns  

AFRRI has  provided s h o r t - l i v e d  r ad ionuc l ides  

t o  the Skva l  N o s p i t a l  and t o  t h e  Nat!.onal Cancsr I n s t i t u t e .  We have 
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- _- 

. .J a .  . .  .. . 
.. - . --.--- provided neutron . i v a t i o n  a n a l y s i s  support  to th. I n t e r n a l  Revtnuz Se-k-ic?, 

.. * 

- the P o s t a l  S e r v i c e ,  t h e  X’stional I n s t i t u t e  of Dental  Research, and t h e  ::avar 

- P k d i c a l  Research I n s t i t u t e .  We have e s t a b l i s h e d  col lab.orat ive e f f o r t s  \?it- 
. - _  - -. . --.I---. .- -- . -.- - --.-. - -  ------_-.-- _-_..___ -- - - _ _ _  . _ _ _ _ _  - -  - --__---- --- -.-- -. -.-- - . - - - . - 

- -  . - ------- _ _ _  -_---  . . -  

_ _  - . . - - - - _ _ _  . _____--- - -- - ----------. - 
- the Viral Etiology Group of t h e  Nat iona l  Cancer I n s t i t u t e ,  t h e  Ca tho l i c  - -. c-. . .. - . . . . - -- - _. ... - .. . . - - -- - - -- . .  _ .  - 

U n i v e r s i t y  of America, 4-ncrican Un ive r s i ty ,  George Vashington t ’nivers i ty ,  

and t h e  U n i v e r s i t y  of Pennsylvania.  

t i o d  and i r r a d i a t i o n  f a c i l i t i e s  t o  t h e  Tissue Bank of t h e  Naval Medical 

- - -  _- .. L . . .-.- - - . _ _ _ _  - - .  . -.-_ . ---- -. - .. 
_ .  m.1 has provided t e c h n i c a l  consui ta-  

. --- . . - . -  - -  .:. 

------- -_.- -- - -. .-- - . ---- - .. .. --- . - -- -----.---- - -I - --- -- ----.-- ._. . -- - -__. 

. -  . .  . Research I n s t i t u t e  i n  t h e  s tudy of u s ing  intermediate  animal h o s t s  f o r  
1 .  

-- -.- - _  .__ -. ---. - .. . - I n s t i t u t e  of Research,  and the  U.-’S. Naval Dent21 School. 

This f a l l  AFRRI was i n v i t e d  t o  p a r t i c i p a t e  i n  t h e  T r i t o n  Scholar  

Program of t h e  U. S. Naval Academy. We hBve”on t0a2-J~ working i n  thk- 

Physical Sc iences  Department, one of t h e  s c h c l a s t i c a l l y  ou t s t and ing  

Hidshipmen i n  h i s  s e n i o r  year, pursuing independent r e sea rch .  

‘ T  . - 
- -  --- - -I--- 

. .  

- .- . . --. - -.-.- - - - 

. .  - .  
1.have  attempted t o  review i n  t he  previous 30-odd minutes, t hc  

h i s t o r y  of AFPcRf’s r e s e a r c h  program development--from t h e  e a r l y  e s t a b l i s h -  

ment of a performance c a p a b i l i t y  t o  t h e  gene rz t ion  of r e s e a r c h  p r o j e c t s  

ahd produc t s  r e spons ive  t o  t h e  needs of t h e  mil i tary s e r v i c e s .  
- _  

The review 
- .. - 

of t h e  research progrein is a cont inuing  a c t i o n ,  and 2s t h e  s e r v i c e s  p re sen t  

new problems i n  mili tary rad iobio logy ,  kW1 w i l l  cont inue t o  develop 

.- -. r e s e a r c h  s 6 l u t i o n s  t o  t h e s e  problems, . .  

. . 
- .  

: . 
-. 

-c . .  



Sunnary of t h e  AFRRL Devclopnznt and yrogress Kepor t  
1 3- y.. I - 
* c .  . ;  
I COLONEL MITCHELL : 

II 

Admittedly these  pas t  60-ish minutes have been pregnant wich d e s c r i p t i o n ,  

bu t  i t  c e r t a i n l y  has not  been my i n t e n t  t o  bore o r  overwhelm you by t h i s  l eng th  

and volune.  In s t ead ,  I f e e l  t h i s  amount of p re sen ta t ion  bas been ind ica ted  

and is p e r t i n e n t  t o  t h e  o b j e c t i v e  of providing information f o r  the  board's 

currency i n  understanding and o r i e n t a t i o n .  I f u r t h e r  feel, i n  t h i s  regard ,  that  
- ~ - -_.-- - - -. - _ .  

t h e  t i m e  and material balance t h e  scales t o  t h i s  va lue .  

With regard  t o  my earlier remarks and those ensuing, I th ink ,  i n  the  

o v e r a l l  p i c t u r e ,  one c a n  view t h e s e  admi t ted ly  a r b i t r a r y  stages of AFRRI h i s t o r y  

- _  
as, f i r s c ,  'the b i r t h ,  then  a crawl, and now a walk. _. . 

Cardinal  t o  a l l  stages, but  perhaps more s t rong ly  i n  t h e  cu r ren t  one, has * 

been t h e  e f f o r t s  t o :  
I 

1. As r i g i d l y  as p o s s i b l e  r e f i n e , t h e  research  ob jec t ives .  

2. Optimally and c o r r e c t l y  s t a b i l i z e  t h e  s t a f f .  

3. E f f e c t i v e l y  e x p l o i t  t h e  resources .  

4. Develop and execute  t h e  most' s a t i s f y i n g  r e sec rch  program. 

5. Overall, give t h e  b e s t  poss ib l e  product for the  d o l l a r  and y e t  

ope ra t e  and conply wi th  government-wide mcney and personnel r e s t r a i n t s .  

, 



- t  - '  

4 -  I 

i As a r e s u l t  of t h e s e  e f f o r t s ,  a p p r o p r i a t e  changes have been devised and 

promulgated, bo th  i n  o rgan iza t ion ,  b i l l e t  a l l o c a t i o n s ,  p o l i c y ,  and i n  t h e .  

scope and o r i e n t a t i o n  of t h e  r e s e a r c h  p r o j e c t s  themselves. From t h i s  

con t inu ing  e f f o r t ,  I a m  s a t i s f i e d  t h a t  t h e  I n s t i t u t e  has made g r e a t  s t r i d e s  in :  
- -  

I 

1. Optimizing t h e  o r g a n i z a t i o n  and personnel s t r u c t u r e .  

2. Explo i t i ng  t h e  a v a i l a b l e  and p ro jec t ed  r e sources .  

3. Concise d e f i n i t i o n  and employment of o b j e c t i v e s ,  coo rd ina t ion  and 

o r i e n t a t i o n . o f  t h e  lab.  

4. Maximizing t h e  q u a l i t y  and q u a n t i t y  of r e sea rch  product,  t oge the r  
- _  

w i t h  po in t ing  of t h e  r e s e a r c h  program i t s e l f  t o  more a c u t e l y  s a t i s f y  mission 

a 

r e q u i r e m n t s .  

* 

5 .  S t a b l e  adjustment t o  changing ph i losoph ica l  and economic environments. 

6 And, g e n e r a l l y ,  becoming of age and s t a t u e  f o r  t he  investment t h a t  

has been made. 

Over t h i s  h i s t o r y ,  which has been h igh l igh ted  more than  descr ibed i n  exac t ing  

detai l ,  I, a long  w i t h  a l l  c u r r e n t  and p a s t  s t a f f  members, can be proud of  t h e  

o r g a n i z a t i o n ' s  p rog res s  and accomplishment. It i s  q u i t e  clear t h a t  s i g n i f i c a n t  

i n roads  and important c o n t r i b u t i o n s  have been made and I would not h e s i t a t e  

t o  judge t h a t ,  under t h e  circumstances of i t s  development and growth, A F R R I  

2 



_. 
1 

has  advanced and exh ib i t ed  i t s  c e p a b i l i t y  and p o t e n t i a l  sooner and more ! 

. _ _  - profoundly than  was o r i g i n a l l y  a n t i c i p a t e d .  I f u r t h e r  be l i eve  t h i s  has 

.. been done i n - t h e  f a c e  of  unusual (and unexpected) problems and c o n s t r a i n t s .  

Over-viewing, as Di rec to r ,  t h e  cu r ren t  s ta tus  of t h e  I n s t i t u t e ,  and well 
- -  

recogniz ing  t h e  p a s t  and present  performance and p o t e n t i a l ,  I a m  completely 

-confident  t h a t  t h e  f o u r t h  stage of development w i l l  be a run  - a lengthy and - -  

i n d e f i n i t e  per iod where t h e r e  w i l l  be  a g radua l ly  inc reas ing  and sus ta ined  

a c t i v i t y ,  providing a product r i c h  i n  q u a l i t y  and appropr i a t e  i n  quan t i ty  f o r  

t h e  requirements and t h e  programmed support .  

I hope, w i t h  t h i s  p re sen ta t ion ,  t h a t  we have achieved the  o b j e c t i v e  of 

providing information,  and I t r u s t  we have made the  board s u f f i c i e n t l y  cognizant 

of t h e  s i g n i f i c a n t  changes and progress ,  as we l l  as the  a s soc ia t ed  whys and where- 

f o r t h s .  

If t h e r e  are any ques t ions  we w i l l  be pleased t o  provide t h e  answers. 

Thank you. 
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