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SUBJECT: 

TO: Army Secretary 

Medical Division Suggestions f o r  Panel Discussion 

J o i n t  Panel en Medical Aspects of Atomic Warfare 
The Research and Developaent Board 
Department of Defense 
Washington 25, D. C. 

1. 

d i  s c  us s i on: 

a. 

It i s  not c e r t a i n  that  the Wdgreigned w i l l  b ab16 t o  a t t e n d  I 

t h e  next panel  meeting. The f o l l w i n g  matters a r e  suggbsted f o r  panel. , 

The establishment of adequate to le rance  dosage limits 
( c i v i l i a n  abd-military) Cor produation ~of;potki?'Xe water from water ~oontam- 
inated w i t h  rad ioac t ive  materials. ' Inolbsu+ir $1 indicatrjs'Anny in te rag ta  
i n  t h i s  f i e l d .  
a r e  being considered by a committee which met t h i s  p a s t  summer. It re- ' 

Ridge Nstional Laboratory. The minutes of t h i s  meeting hsve not y e t .  been 
c i rcu la ted  o f f i c i a l l y .  

The i n t e r e s t s  of t h e  AEC and 'of  other  governmental agencies. . i  

,viewed var ious proposed research programs, p a r t i c u l a r l y  t h a t  of the  Oak 

b. Another group concerned w i t h  water supply i s  the Panel on 
Hydrology, RDB Cornittee on Geophysics and Geography. 
pared a r e p o r t  on "Quality of Xater Supplies w i t h  Emphasis on Contamination 
and Decontamination", GW 17/1, Draft 2 ,  dated 20 September 1949. 

This panel hris pre- 

0. The i n t e r e s t s  of t h i s  Division of t h e  Chemical Corps i n  water 
suppl ies  are described i n  t h r e e  pro jec ts :  ' 

(1) 

( 2 )  

( 3 )  

4-75-03-02 - K i t ,  Water Test ing 'and Screening. 

4-75-03-03 - K i t ,  Water Testing, Polsons. 

4-75-05-01 - Pur i f i ca t ion  of flater Contaminated- by 

' i  
I 

Chemical, Bac ter ia l  and Radioactive Sub- 
stances.  

1 

i I 

'/ 

' h e  br ief  and objeotive ef i n  inoipsure $2 from t h e  RDB 

i. r ! 
i 
; 

i 

.. . 

p r o j e o t s a r d s .  
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BAW 11/1 -- continued 

d. The Chemical Corps has primary cognizance w i t h i n  t h e  National 
M i l i t a r y  Establ ishment  f o r  r e sea rch  and d e v e l p p e n t  on methods of dissemi- 

r e q u i r e s  t h a t  c e r t a i n  b a s i c  b i o l o g i c a l  information be made a v a i l a b l e  t o  
t h9  Chemical Corps. The b a s i c  b i o l o g i c a l  information requi red  by. the 
Chzmical Corps and considered t o  be of  concern t o  t h i s  panel  are sum- 
marized i n  g u e s t i o n  form i n  i n c l o s u r e  &. 
b i t e d  from doing t h e  work t o  o b t a i n  t h e  answers t o  t h e s e  ques t ions  4nd 
must look t o  o ther  agencies  for t h e  8nswers. 

n a t i o n  o f  Radio logica l  Narfare agents .  The accomplishment of t h i s  mission . 

The Chemical C o r p s  is prohi-  

2 .  It w i l l  be apprec ia ted  i f  t h e s e  ma t t e r s  are brought t o  t h e  
a t t e n t i o n  of panel  members i n  so far as seems appropr i a t e .  

FOR 'Pi C H I E F ,  MEDICAL DIVISION: 

/./ 
DAVID B. DPLL 
S c ' i e n t i f i c  Di rec tor  

3 Inc l s .  : 
iil - E x t r a c t  of Research Program 
fi - Descr ip t ion  o f  Ned. Div. P r o j e c t s  
$3 - ques t ions  r e  RW Program 

c 
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P 

A ?ROCRAM FOR RESEARCH I N  D E C O N T A l d m T I O N  O F  RADIOACTIVE ,NATER SUPPLIES 
FOR CIVILIAN AND MILITARY USES 

Y 

* * * 

O n  t h e  Army f a l l s  t h e  h e a v i e s t  r e s p o n s i b i l i t y  for m i l i t a r y  and c i v i -  
lian pro tec t ion  a g a i n s t  Contamination of water supp l i e s  by r ad ioac t ive  
ma te r i a l s .  The Navy snd A i r  Forces have s p e c i a l  r e s p o n s i b i l i t y  f o r  pro- 
t e c t i n g  t h e i r  m personnel,  bu t  i n  genera l  use equipment developed by 
t h e  Army o r  i n  c lose  cooperat ion w i t h  Army s p e c i a l i s t s .  A s  submitted by 
a r e p r e s e n t a t i v e  of t h e  Chemical Corps, t h e  r e s p o n s i b i l i t i e s  of agencies  
of  t he  Department of t h e  A r n y  i n  connection w i t h  programs of p u r i f i o a t i a n  
of water  contaminated w i t h  r a d i o a c t i v e  m a t e r i a l s  have been e s t ab l i shed  a s  
f o l l w s :  

1. "rha Army i s  respons ib le  f o r  f u r n i s h i n g  potable,water t o  
t roops  t o  inc lude  product ion of potab le  water  from water 
contaminated by r a d i o a c t i v e  ma te r i a l s .  
f a i l u r e  of c i v i l  water  p u r i f i c a t i o n  systems due t o  radio- 
l o g i c a l  contamination t h e  Army w i l l  be o a l l e d  upon t o  fur- 
n i s h  s top  gap discontaminat ion o r  p u r i f y  potab le  water  
u n t i l  such time as o i v i l  water p u r i f i o a t i m  systems are 
again  e f f e c t i v e  ." 

In t h e  event  of  

' 

2 .  Chemical Corps 
a .  xhe Chi i f .  Chemical Coros. has  Drimarv comi tance -wi th in  

tha  Daparken t  of t h e  A;%; for ;esearih agd development 
i n  t h e  f i e l d  of o f f ens ive  (excluding the A Bomb) and 
defenfiive r a d i o l o g i c a l  warfare  t o  inc lude  decontamina- : 
t i o n .  
t he  Nat ional  m l i t a r y  Establishment,  f o r  t h e  development 
of means 0% disseminat ion  of radi o l o g ~ c s l  warfare agents.  
Thz Chemical Corps, i n  aocordance w i t h  t h e  above 
assignment of primary cognizance f o r  r a d i o l o g i c a l  war- 
f a r e ,  i s  respons ib la  f o r  t h e  water p u r i f i c a t i o n  program 
wi th in  t h e  Army f o r  t h e  produotion o f  potable  water 
from w@ter contaminated w i t h  r a d i o a c t i v e  mater ia l .  

The Chemical Corps i s  a l s o  respons ib le ,  within 

b. The Uhemical Corps, a s  'an extens ion  of i t s  responsibi-  
l i t i e s  f o r  r a d i o a c t i v e  agents ,  w i l l  be respons ib le  f o r  
furn ish ing  information cis to t h e  n a t u r e  and types  of 

P r ad ioac t ive  m a t e r i a l s  which mav be found i n  water con- 
taminated by r s d i o l o g i c a l  warfare  agents. 

Inc losure  #I 

". .. 



Y.. . 

BAN 11/1.1 -- continued 

e. The Chemical Corps will determine the  adequacy of  t he  
ava i lab le  i n f o m a t i o n , f o r  t he  decontamination of  water 
contaminated wi th  r .qdioact ive*mater ia ls  and obtain 
addi t iona l  information, if necessary. 

The Chcmioal Corps will a s s i s t  in t h o  evaluat ion of 
Corps of  Enginaer equipment for t he  pu r i f i ca t ion  of 
water from rad ioac t ive  mater ia l s .  It i s  contemplated 
t h a t  water pu r i f ioa t ion  methods, processes and agents 
t o  be used i n  engineer equipment w i l l  have t o  be 
evaluated on a laboratory sca le  p r i o r  t o  tak ing  i n  
standard and development engineer equipment., The 
degree of rad ioac t ive  contamination before and a f t e r  
contamination w i l l  have t c  be asoertainbd. 

i 
1 

d.  

~ 

, .  I 
! 

e. The Chemioal Corps sill develop and evaluate  methods, . .  
procedurcs-md mater ia Is  t o  decontaminate water suppl ies  
fran radiqaot ive mater ia l s ,  and possibie  simultaneously . 
frcm E?#, CW, and RW contaplintition. , I '  :? , .  I 

, . .  
5 , ,! 

i 

~3. Corps of Engineers / ' .  . I .  e 
. ; '  I The Corps of Engineers- is , resp,onsibls f o r '  t h e  development 

and appl ica t ion  of appkratus i n d  equipment f o r ' t h g  puri-  
f i c a t i o n  of water contaainsted by rad ioaot ive  mater ia ls  
for t he  production of potable water. '. ' . 

' !  

4 .  Medical Department . ,  

* 

c 

The &edical DeFartmen* of t h e  Department of t he  Army 

tha  tolepance dosages or sa fe  l i m i t s  for rad ioac t ive  - . '  , 

(Surgeon General's Off ice)  should e s t a b l i s h  for the-* 

co3taqination of water suppl ies .  , .  T 

. .  

* * * 
. ,  

> .  
. ,  , , ,  
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DAW 11/1.2 

. .  
., ,. , ~ .  L '. based upon' the  app,roved m i l i t a r y : '  

c n a r a c t e r i s t i c s ,  i n  order t o  'oorreot 

oally it is propasad to :  ' (1) Tngorporate .I 

a . s u i t a b l e  t e s t , f o r  t he  nerve gases :. ' . . f l  ' , . '  

~ . .  . . 
1 .  . 

. I  

ex i s t ing '  def ioienciea.  More, speoifi- ,  . : .\% - . 

. 

. :. 
I t h e  s t a b i l i t y  of t h e  component r& - I t  . . : *~ 

, . ~ , . . ,i ': 
I ., '. ; 

(i i .  , '., ,~ . 
., , . .  agents ;  and (4). . l?tprove' the cariyit ig.  

s t r a p  and chehge the  s i z e - o f  t h e ' k i t  

standards.  The nost sa t i s f ac to ry 'p ro -  . , :  ;. ,' 

, + ' .  
.~ 1 

. 

-. . t o  conform t o  Medical Department , .  

C 
0 

' , ,,\ , .  , - 1 ;  

, . I , , ;  . .  . . ,  

4-75-05-01 - h r i f i c a t i o n  of The .objeot ive i s  t o  develop techniques,,, '. :' 
Water Contaminated , 
by Chemical, Bac- t h e  most e f f e c t i v e  neans of decon- . ' ~, ' , "., " - . ' i  

t e r i a l  and Radio- . tamination-and p u r i f i c a t i o n  of wate?, ~,? ' , . : , i  -':, 1.. 
c ac t ive  Substances contaminated with chemical, bielogic'al,. ' :  !:?'-:, ' 

.1, ~, ,'-' ' 

: . 

;. 

t raatments , ,  and ma te r i a l s  f o r  providing".'..:. ' S  

o r  rad io logica l  warfare (radioactive,..  ' 

suoh water .potable  w i t h i n - t h e  permissiblh, 
ma te r i a l s )  cont&minants, t o  -render . , ,  2 . .  

> . -  
, -. ., 

, , ,  . .  
Inclosure #2 

. ,  I 

-:..'.,.. 
. /  

1. . 

, P 
Y 

I 

P ro jec t  Brief and Objective 



B&N 11/1.2 -- continued 
4-75-05-01 (con'd) 

L 

limits of toxicity. This includes 
such necessary research for the 
deve,lopment indicated as falls within 
the responsibility of.the Chemical Corps. 
A study of the propeaties of BA, CW, 
and RW contaminants in water will be 
made to find a single field method that 
will effectively remove all such 
agents. Standard treatments, material, 
and equipment for water purification 

'will be investigated and, if these 
fail, new treatments, methods, and 
materials wi'll be developed. All 
available research program concerned 

I 
! with furnishing potable water ,to troop&- ' 

will' be'xeoiewed.and analyzed. It is. ,,: - .  . I  

parhent of the Chemical Corps will , .  j 
.furnish bialoglcal toxicity data,, and , . ' , , . .  i 
,that. collaborative arrangemenss with,'. . . , . I 

! 

ccntemplated that the Biolsgical De-.. 

.\: ! 
. . . ,  the Biol-gical, Department .wifI ' e l h - ,  

inate' duplication .of 'eff,ort in th6 
purification.of water fraa BW contam- 

is oonducting iwsearch in the fietd 
of RW toxicity, which will b& evaluated 
.for removal of '  radiological oonthi- 
nants from watsr down to within the. 
-permissible limits of rhdiologi,cal . ! 

toxicity established for pqtabld w,ater. ' -  
The purification or debon$amiriatioh of 
water frcm radioactive oontaminants- ~ 

involves the necessity for laboratory 
evaluation of water purification: 

water purificatign equipment and",the 

' fnants. The Atomic :Energy Commipqion' . .  . . ' . j 

. I  
1 , !  

, 
. ,  

j , ,  

the effect of these contaminants 'on , !  

problem o f  waste disposal of such , . : .  

contaminants.' This project will. b, I . 
closely coordinated wi*h the Corps of 

Corps water purification equipment,' I 

materials, and treatments, . I  

! 
: , i  

, ,  
Engineers in conns-ctlon with Engineer. ,' 

.. I 
, _ 1  

1 .  

; ,  ~ 

, /  

2 



BAN 11/1.3 C 
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RADIOBIOLOGICAL QUESTIONS ARISING P 
IN CKEMICAI, CORPS RW PROGRAM Y 

29 August 1949 

- 
1. How ,mch ex te rna l  gama  rad ia t ion  (0.3 t o  1.7 MEV) adminis- 

t e r e d  wi th in  ona hour t o  unshielded t roops ,  by whole body rad ia t ion ,  i s  
necessary t o  incapac i ta te  approxinately 50% of t h e  exposed troops wi th in  
a period of approximately: 

a.  One hour? 
b. One day? 
C. One week? , .  

d. One month? 
! 

i 

I 

. .  . ,  
. . ,  

2 .  For t h e  above dosages,' approximately. how 1onK would incapadif 

cent  of t h e  exposed personnel would ?m expectecl ' to d i e ,  and how long,' 
(range and nvorage) might 'the' f a t a l  oases be expected t o  su rv ive l  

! 

t a t i o n  f o r  combat mili tary d u t i e s  p e r s i s t  i n  ,each oase,  and which 
dosages would  probably-& l e t h a l ?  If l e t h a l ,  approximately what per' 

. ,  
. _ i  

i. 
- '  f : ' 

' 
, .  

.' 1% 
1 3 .  How much gama r a d i a t i o n  (0.S t o  1.7 NEV) obtaincd.within one ' ,  

hour by unshieldcd t roops,  would bS acceptable  R S ~ B  m i l i t a r y  r i s k  f o r  
our own troops: i .~ . I  

. .  

, - ~ -  - . I  
' ' ..I 

>:. .... j 

- 
, ,  a. 

b. 
To r e s u l t  i n  no decrease pf cornbat, e f f io iency?  
To r e s u l t  i n  some. decrease of c m b a t  e f f ic iency ,  not- t o  i 

4 .  Hmv much gmma r a d i a t i o n  (0.3 t o  1 . 7 . W ) ,  obtained by airp,lane I , , ,  , 

, 
exceed 103 temporary c a s u a l t i e s  and wi th  n o  permanent casua l t i e s?  

, .  

, . 1  crews i n  4 t o  8 hours, frorr. d p a r t l y  shielded R'N lhad aborad the. plane; ,,' : 
, I I  

, ,  , ,  

' s ,  

would be 3cceptable a s ' a  m i l i t a r y  r i s k i  
. .- 1 

a. 
b. 

To r e s u l t  i n  no decresse of cornbat f l y i n g  e f f ic iency?  
, .  To resu l t  i n . n o  decrease i n  f l y i n g  e f f i c i ency  during t h e  . _  

mission (8 t o  16 hours), and not  t o  exceed 10% temporary c a s u a l t i e s  
a f t e r  completion o f - t h e  mission, wi th  no permanent c a s u a l t i e s ?  .. 

- ,  , ,, 

, i  I 
_ ,  ,... : 

. ~. 5. In t h e  two cases  of exposed air crews, paragrnph'4,  how. long an , .  ' 

ibsenca from exposure t o  r a d i a t i o n  is required before t h e  sama men,'may 

+e t o  former exposure? . .  

' 
, , ,, ' , . ,  . 

safe ly  undertake a duplicat ,e n i s s i o n  without increased s u s c e p t i b i l i t y  . 
, .  

- 1  
I . .  ~ ~ . l  6. In t h e  case o f  repeated exposure of  a i r  crews, as  above, what ' .  . . I ,  

i s  t h e  t c h l  reasonable l i m i t  of exposurc t o  game. r ad in t ion  t o  s t i l l  
i f f e c t  ne i the r :  

. I  
a .  Lncnpacitatipn f o r  combat f l y i n g  du r ing '*  war period of '; 

f i v e  years, nor, 
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BrW 11/1.3 -- continued 

b. shortening of t h e  l i f e  span by more than  R mximum of 
about 5$? 

7. what length of t ime o m  a plane area of i n d e f i n i t e  ex ten t ,  
r a d i a t i n g  g u m  rays (0.3 t o  1.7 W )  a t  15 r/day, 30 r/d?#, 60 r/day, 
and 120 r/day measured a t  one n e t e r  above t h e  ground, be occupied by 
unshieldsd t roops :  

a. r o  r e s u l t  i n  no decrease of combat e f f i c i e n c y ?  
b. 

C .  

d.  

e .  

Will ,my f a t a l i t i e s  o r  permanent i n j a r i i i s  probably r e swl t  from 

To r e s u l t  i n  some decrease i n  combat e f f i c i ency ,  but  n o t  

To r a s u l t  i n  mild temporary incapao i t a t ion  of 50% or more 

To r e s u l t  In  severe  o r  lengthy inoapac i t s t i on  of 50% or  

Result i n  about 50% fa ta l i t i es?  

t o  exceed 10% temporary c a s u a l t i e s 7  

of t h e  occupying t roops?  

more of t h e  occupying t roops?  

8. 
t h e  amounts of gnma r a d i a t i o n  s p e c i f i e d  i n  subparagraphs 7c and 2 
above? 
those  so  exposed? 

If so, approximately what percentage of each, might occur  among 

9. To avoid cumulative e f f e c t ,  what length  of time .is requirud f o r  
t roops ,  who hsve been exposed t o  ganuna r a d i a t i o n . t o  lose  a11 increased  
s u s c e p t i b i l i t y  t o  a subsequent exposure t o  g m  r a d i a t i o n ,  s o  t h a t  i n  
a p r a c t i c a l  m i l i t c r y  smse, t h e  subsequent exposure w i l l  presePt  no, 
g rea t e r  hazard t o  them t h s n . i f  t hey  had n o t  been previously exposed?' 
How does t h i s  vary wi th  t h e  mposure  t ine  and t o t a l  dose (dose - r a t e ) ,  
and wi th  t h e  snergy o f  t h e  g a m a  ray  (0.3 t o  1.7 mj? 

10. 
s u s c e p t i b i l i t y  of t roops  t o  BW or C K  agents?  If so,  how much g a m a  
r s d i a t i o n ,  de l ivered  t o  unshielded t roops  i n  one hour, vould be requi red  
t o  double s u s c e p t i b i l i t y  t o  t h e  p r i n c i p a l  l e t h a l  CW agentk, and t h e  
pr incipT1 l e t h a l  and/or i n f e o t i o u s  BW agsnts?  

Does s.xxposure t o  g a m  r a d i a t i o n  s i g n i f i c a n t l y  increesa  t h e  

11. '?ahst a r e  t he  r e l a t i v e  orders  of r e s i s t a n c e ,  q u a l i t a t i v e l y  and. 
q u a n t i t a t i v e l y ,  of  t he  fo l lowing  body t i s s c a s ~  t o  acute  in ju ry  by b- 
r i d i a t i o n ,  when t h o  r a d i o a c t i v e  material i s  placed d i r e c t l y  upon them,:: 

I .  

a. Skin ( i n  gene ra l ) .  
b. Thick sk in  of t h e  p i lms  o f  t h e  hands snd solos o f  t h e  f e e t .  
C .  B c o u s  moabranes of t h e  nose, mouth, .and accessory s inuses .  
d.  Lining mmbranws of t h e  t r a c h e a  cnd l a r g e r  a i r  passages. 

f .  The t i s a u e s  of t h e  e x t e r i o r  o f  t he  eye, including t h e  / 
C e .  The lavrer r e s p i r a t o r y  t r i c t .  

eya l id s  e 

i 

I . .  
I 
L ,  

2 



B N f  11/1.3 -- continued 

1 2 .  hhet mount  ( i n  m i l l i c u r i e s )  of a non-absorbable be t a  e rn i t te r  
w i l l  produce t h e  fol lowing r e s u l t s  when inges ted  by a d u l t  human sub jec t s1  

a .  Na s i g n i f i c a n t  g a s t r o - i n t e s t i n a l  i n ju ry .  
b. Mild g a s t r o - i n t e s t i n i l  i n j u r y ,  l a s t i n g  a few days, i n  

c .  
d.  

In t h e  cases  s p c i f i e d  in subparagraph 12b, above, i s  it 

+bout 50% of t h e  cases .  
Severe g a s t r o - i n t e s t i n a l  i n j u r y  i n  sbout  50% of t h e  cases .  v., 
F i t a l  g a s t r o - i n t e s t i n a l  i n j u r y  i n  about 5 0 x  of t h e  cases ,  

13, 
probabls  t h a t  my severe  gas t ro- in tes t ' ina l  in , ju r idy  or deaths  w i l l  
occur?  If so, whot percentage of each is probable? 

14. In the cases  s p e c i f i e d  i n  subparagraph 1 2 0 ,  above, i s  it pro- 
bable  t h a t  any dea ths  w i l l  occur? 
a re  a p t  t o  d i e ,  wid sbout  how long w i l l  t hey  surv ive  before  dying? 
Wet are t h e  approximate limits of longth of  d i m b i l i t y  among t h e  
severe ly  in ju rad  cases  which surv ive?  

If so ,  s p p r o x i G t e l y  what percent  

15. . D O C ~ S  t h e  ener,gy of t h e   beta r ay ,  s p e c i f i e d  i n  paragraph 12, 
above, s i g n i f i c a n t l y  in f luence  ths m o u n t  and/or s e v e r i t y  of gas t ro-  
i n t e s t i n a l  i n j u r y  produced by a given t o t a l  dose ( i n  m i l l i c u r i e s )  of  
r ad ioac t iva  n s t e r i a l ?  
r e l a t i o n s h i p ?  

If so, what i s  t i e  approximate q u a n t i t a t i v e  

16. Ahnt i s  t h e  e f f e c t  of t h e  degree of d i spe r s ion  of  t h e  be t a  
e rn i t t s r  on t h e  resu l t s  of  paragraph 111 
quan t i ty  of emi t t e r  be more e f f e c t i v e  i n  t h e  n l v e o l i  a s  a po in t  source 
or spread over a cons iderable  sur face?  

For example, w i l l  a given 

17. Gh?t are t h e  acu te ly  l e t h e 1  q u a n t i t i e s  by i n h a l a t i o n  of 8. 

v a r i c t y  o f  absorbable  beta erni t tors  and t h e i r  coapounds? 
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