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CdMMITTEE ON ATOMIC ENERGY 
Washington 25, D.C. 

JOINT PANEL ,ON !!EDIChL ASPETS irF A m ' I C  liliRFhRE 

Agenda, 3 rd  l i e e t i n ~  

IT&i 1 - xpproval of hinutes  of  2nd breeting. 

1. Linutea 'of t h e  becond heeting have been dis t r ibuted t o  a l l  

members. 

2. The followiQ act ions have been taken i n  regard t o  implementa- 

t i o n  of Panel. recomnendations: 

(ai I n  rehard t o  t h e  problan of budgeting for research t r a v e l  

funds (par. 7d, iiinutes of 1st Panel i e c t i n d ,  the  Committee 

on r c d i c c l  bcienccs has trsnsmittad the following recaanenda- 

t i o n  t o  thc Executive Secrttary,  UB: 

"It is recamnonded that the  Ri% bo advised of the  

Cansittee opinion thz t  lack af funds, which nay be 

u t i l i z e d  f o r  t r a v e l  by 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  

pirsonnel in attendancc a t  s c i s n t i f i c  meetings and in 

visits t o  pertinent k b a r i t o r i e s ,  ser iously c u r t a i l s  the 

cf fec t ivmess  of such s c i m t i f i c  pcrsanncl and r t s u l t s  i n  

d d a y  of rusecrch progress and net6less  riaste of l&L funds. 

"The C m i t t e e  thurcfore recommends t h a t  the RDB makc 

s u i t i b l c  rcprcsanLtion t o  the S t c n , t i r y  of uifLnst: looking 

toward enactment of lek is la t ion ,  i f  naxssciry,  i n  ordcr t o  

nhke funds appropriated for rcsearch cnd development bvail- 

n 
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Iter.] 1 Continued 

ab le  for t r s v c l  expense of mi l i ta ry  and c i v i l i m  pcrsonncl, 

i n  the i n t e r e s t  of h D  projects,  such t r a v e l  cxpcnses t o  be 

tzken fran funds al locetcd t o  the  n&D projects  i n  the i n t e r e s t  

of &ich such tr.cvcl is undcrtakcn." 

I n  rLg.5I-d t o  Panel recommendations under Item 2 of 2nd Pancl 

msetink, the Committoe on iwdical bciences took the following 

action: 

(b) 

"hdorsed the  ac t ion  of t h e  Jo in t  Y m u l  on Lediczl 

rspocts  of Atomic k r f a r e  a t  i t s  2nd mceting, 7 Jctobcr 

1949, i n  approving the recommendations of tho n d t ~  Ledical 

ndvisory  Comnittee r i t h  regard t o  human experimentrtion, 

both i n  pr inciple  and according t o  the sugbested protocol 

for human s tudies  ( B X I  l o b )  ~ t h  t h e  s t i pu la t ion  that  other 

phasos of rescarch i n  the  medical aspects  a€ atanic  wrftre 

(such as thermi;l burns) should not receive my l e s s  rmphs is  

because of the  C m i t t c e  Lction on this mrtta." 

In  regard t o  Panel reconrmt;ndi;tions concerning the next atomic 

banb t e s t ,  the Cami t t ee  took the  following cction: 

( c j  

"i.pproved the cc t ion  of t h e  J o i n t  l%ncl on &dice1 hsp tc t s  

of ntomic lzrfzre i n  their endorscrnent i n  principle of the  

Jo in t  JC-Department of LifGnsc 8ior.iedicc;l P r o g c r i  f o r  the 

nsxt ato-mic bmb t c s t ,  as described t o  thzt Pend  by CLptrin 

k. . . Lkcgu- ,  L-V, Uhu, a d  is sunrarizod i n  Lob iro. 3L5X . I '  

' 
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1TZ.L 2 -- &view of Scrvice bogams on Uedical aspects  of n t m i c  
ilarf m e  

-ttached: (&) 1;B 8/6- L i s t  of Current I& r m j e c t s  i n  k d i c a l  Sciences, 
Classified by nzcstcr Plan Technical Objectives, 
Xovwbcr 1949. 

MB 28/13 - hmnary of asti tmted abligctions 1949 d~ 1950 (3) 
and budget l ist inctes f o r  1951 Assigned t o  
L S ;  LOL Xo. 34926, d t d  2j Nov 1949. 

(C) Log No. 34925 - h c e r p t s  os follows: 
LIB 2 E / l  Lxcerpt, ,sni Justific; . t ion of fistimztes 

id 28/2 Fkcerpt, k v y  hbJl e e l i m i n z r y  k d g e t  &timates 

f o r  &D a c t i v i t i e s ,  kY 1951, paaes 
3G-34 O f  Log I ~ O .  33220, LZAY 1, 1949. 

f o r  fiy 1951 with Li ; th . ted  ObligLtions 
f o r  E'Y 1949 and 1950, f rou  Log 140. 
33221, Gay I, 1949, wges 19-24. 

id 26/2.1 hxcerpt, iL\y b D  Lstinzted Obligations for 
FY 1949 an2 1950, Log iio. 3322lh, 
pcge I, hcg 1, 1945. 

1$ 28/3 Exccrpt, k i r  Farces E s t i m t e s  MrD, XY 1951, 
from Log ijo. 33222, 1 Liiy 1949. 

1. A r e v i m  of current  And pLnne8 research and development 

program i n  the f i d d  of i n t s r m t  of the Panel i s  an essent ia l  s t e p  i n  

the  prep;rction of the Pr'ogrm Guidance heport f o r  FY 1952 (ltm 3). 

2. n t  the 2nd pans1 metin,, a mjor pzrt  of t h c  havy p r o b r a  on 

the w d i c z l  Lspects of &tonic m r f a r e  ms reviewed &t the  Ikv?.l k l i o l o g i c a l  

Ijefensc Lcborntory. 

the  Psnsl t o  complete the prcscntction af the  lravy prograz hnd t o  present 

the ..rr,c c d  d r  Force pr0krS.s c t  this 3rd p i l n ~ l  r.i~:otin&,. 

dr2nganents  have been n;de v.&th scrvice necbsrs of 

c I Z  
L L .  
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BJ. 6/2 Contimad 

3. h t t n c h e n t s  (d, (d )  and (C) a r e  presented as general background 

i n f n r m z t i o n  t o  be used i n  conjunction w i t h  thu more spec i f ic  and dctzil+-d 

information presented by the  mi1it;ry menbers of the kinel.  

I!,. lnfome t ion  conccrnint rt lctcd p r o y a m  of other agcncies, such 

as the  &C a d  UbPPIIs w i l l  bc mdo avai lable  insofar 3s possible. 

P. H .  L. Andrew will present a resume of Ubr% p r o y m s  i n  the area 

of i n t t r u s t  of the Panel. 

hEc nedicLl and biolo,icnl program. 

h. J. L. mwrs Wil l  przsent 3 r e sme  of t h e  

(This I tm pzgc m y  be dormy;ded t o  Confidenticl  upon 

renovcl of  thc becrtt  a t t a c k e r i t s  j 

2 

DsD RLCC 
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----=W---Ic '": 
THE R h S W H  AND DEVELXUXI' B O d D  

COi.i.JTTE& ON XDICnL SCIElCES 
Log Iq0.34926 

ifashinkton 25, L.C. COPY NO. 

LiB 28/13 25 November 1149 

-&iiscclli.neous group of p r o y m  \h;ch Nhvy considered i t  c 
clLssify under m y  of thc e n s t i n g  PO Tecnniccl a j o c t i v e s .  

I 
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25 igovt.obor 1949 

dtachr.dr i.3 28/1 E;xGElW: m y  Jus t i f i c s t ion  of Bstimites f o r  
huD nc,tivitics, FL 1951, from pakcs 
30-34 of 2 3  28/1, Lo& 30. 33220, 
lay 1, 1949. 

Z3 Z / 2  mCBPT: 3avy &D P r c l i n i m r y  Budget h s t i m t e s  
f o r  Fi 1951 w i t h  b s t i m t e d  Jbliga- 
tions f o r  F1 1949 snd 1550, p k e s  
19-24 of La 2b/2, Log Go. 33221, 
~y 1, 1945. 

b s t i w t c d  Ublikations f o r  FY 1945 end 
1550 (Navy iiAD). from pi&" 1 of 

A r  Forces b s t i m t e s  I&D, FY 1551. 

id 28/2.1 LaCZW: 

LB 28/2.1, LO& A ~ O .  3322L2, Lay 1, 1949. 

LE 28/3 EXCEW: 
pEl&e 1 O f  a 28/3, Lob 140. 33222, h2y 1, 
1949 * 
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AW6 - Continucd. 

Intcmnl .  Fadicino 

Es t in i tcd  Oblin.?ticng 
FY 1989 IT 1950 Fi 195l-A 3Y 195143 

Low a & 

6-60-03-04 - Protein a d  minc  mid $ ** $ 6,282 $ 3,300 $ 3,300 
-. I i e  Ii7cr 31:r,L, - __l...- 

nission on livor discnsc- 
Dwidson - Xmvarrd. 

6-M)-1%09 - Effect of injcct icna of 37,266 43,000 46, 
nuclooprotcins obtr?ined 
f ron  loukccytcs l o f t  d- 
tcr proprr-.ticn of plasm 
f o r  Rgrsnulocytosis - 
St&r.-Byrn-ihw hospi ta l ,  

6-60-13-13 - Chcnic,il rnZ. physiologic 23,002 16,320 
rcquirencnts w d  evilu~r 
t i o n  of  blood m d  blood 
subst i tutes-Brooke &w 
14cdicPl Center. 

25, 

, OOG 

000 

*** - 1410 Trcvcntion, control 0 0 0 
wci t r c s tnen t  of infec- 
t i c n s  and ccnmnic~.blo 
discases i n  casual t ics  
suffer ing f r o n  t h c m l  
burns and/= thermal 
burns ~ l u s  rRdiation in- 
jury. **. - E u t r i t i o n d  requireaonte 0 
of extensive t h e m  burns 

0 

44 om 

25, OOO 

55, m 

0 2 5 , m  

ansic Kccdicd Science 

6-540602 - &.diation c f f c c t s  on. 0 14,355 
aquws solution. 

6-%-09dl2 - Begenerntion of thc  l ivor-  21,823 
Rwdin-Univ. of Perm, 

21,823 

6-64-0944 - &,dim chloridc-Roofc - ’ 7,216 7,216 
Univ. of Kansas. 

6€4-12-14 - Protein nctnbolisn i n  ** ** 
&iscase m d  injury - 
Lyons-Tul.mc University. 

** $cr,?.ting on funds f r c n  previous f i sc .? l  ycnr 

3 *** Planned Projcc ts  

21,823 21,823 

7,216 7,216 

51,460 !3l,460 
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- 
T i t l o  of &proSri.?tiont McdicK$ Homit;il hnnr tncn t .  Arm - Cont’d. 

All-6 - (Continuod) Estinatod Oblimtions 
sUrCO2-Y FY 1949 FY 1950 FY 1931-b FY 192-B 

Low 

6-59-1142 - Rm-1 a s f u n c t i o n  fol-  $ 24,750 $ $ $ 
i C L 8 i : 1 <  t t c :  a~-l I:.$-;. 
&?Em funds. 

6-59-12-05 - Nutrit ion nnd m c n i n  30,000 31,650 50,000 50,000 
i n  wound h c d i n g  - Mcd- 
i c n l  ITutrition Lnb. 

6-59-1246 - Trcntncnt of Surns - 
msvP funds. 

6-59-1249 - l b w  nethods i n  t r c s t -  
ncnt of thcrnrrl Burns 
.4.mfP funds. 

*** - ‘ 5 c  trcirtncnt o f  frm- 
tu res  co-qlicatcd by 
cxtcnsive t h c m d  burns 
of thc overlying tissuo. 

*** - Thcm.4 burns, physiclog- 
icd and bio&sicr,l fac- 
t o r s  imolved in  f l u i d  
t rmsudnt ion fror! FL burnt 
s u r f a c e  and the devc lq-  
ncnt of nothods wd nater- 
id for  cqui l ibrs t ion  of 
f l u i d  novcncxt s i d a t i n g  
norm1 skin without intor-  
f crcncc with circul-.tion 
m d  incrcas ias  hzmrds of 
i:xfcc t ion. 

*** - Dcnd t i s sue  sy?rrrttion in 
tilcrm,l burns, i t s  acccl- 
cr?.tion u19 control 

*** - Skin grnf t ing  i n  t h c r n d  
burn t rcs tncnt .  

*** - Oxyloly qclrrtin uld dox- 
trm n.6 plr.snn subst i tutes .  

10,476 

64,774 

0 

0 0 50,000 50,030 

,. . %  
.. . . 

*** - P1F2mcd Projccts  2 

0 25,000 

0 30,000 

0 30,900 
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AW-6 - Continuod. Estinntcd Oblications 

W 1989 Fp 1950 Ti 199-8 YrY 19512  
Intcrnal  Kodiciw LOVI xi <$I 

6-60-0%04 - Protcin snd anine m i d  $ ** $ 6.282 $ 3.300 $ 3,300 
i?. l i ? E - r  f.1 ::'lL* - :2::- 

nission on l i v o r  discaso- 
DS.vidson - h m d .  

6-60-1Z-09 - Effect of in jcc t ions  of  37,266 43,000 46, OOG 
nucleoprotoins obt3ined 
fron lcukocytcs l e f t  af- 
t o r  prqpr - . t ion  of plasm 
for ngrrtnulocytosis - 
S tnmi ri-Bym-ihr ho sp I t al . 

46,000 

6-60-13-13 - ChCniC,Xt pad PhydolOglc 23,002 16,320 
rcquirencnts and w i l w  
t i o n  of blood md blood 
sub st i tute s-Bro oko Arw 
l b d i c d  Center. 

0 *** - llho prcvcntion, control 0 
.md t r e s tnen t  of infcc- 
t i o n s  and cormmicable 
disccases i n  cssual t iea  
suffer ing f r o n  t h e m 1  
burns and/or t h e r a i l  
burns 9lus radiat ion in- 
jury - 
of extensive thernal burns 

**I - E u t r i t i o n d  requirenonts 0 0 

3- Ih6icc.l Science 

* 6-5LO6-02 - Rddation e f f cc t s  on 0 14,355 
aqpous solution. 

€-%-09r02 - Begencrztion of the  liver- 21,823 
Rvdin-Univ. of Pew, 

21,823 

6-6009-04 - Badiun chloride-Boofc - ' 7,z16 7,216 
U-niv. of Kansas. 

6-1214 - Prote in  nctabol isn i n  ** ** 
Ciscnse 2nd i a j q  - 
Lyons-'Rilanc University. 

** Qxx?.tlng on funds fron previous f isc . - l  ycnr 

3 *** Plannod Pro jac ts  

25,000 25,000 

0 55,000 

0 25, m 

21,823 21,823 

7,z16 7,216 

51,460 n.460 
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ilB 2E/1 E X C E N T  C3NT. 

n t l e  of Appropriation: & d i e d  & Hospitd h m t n o n t .  dtpy - Contfd. 

AW-6 - Continued 

Bqsic Medic-1 Science. 

6-65-12-17 - Infused red c d l s  as $ 1 0 , ~ 0 0  $ 20,650 $ 25,000 $ 25,009 
F. source of ?rotein 
i n  Men. Ibdicnl biutri- 
tion Laboratory. 

648-05-01 - Rcfricorator, blood., 7,200 4,500 4,900 4,900 
biologloril, portablo 
fiold-Englneoring De- 
velqncnt Division. 

4 
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L.B 28/2 EXCEiST 

f r m  iB 28/2, Log ho, 33221 m d  33221x 
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AI'& Techniques and equipment f o r  solut ion of medical problems 
encountered i n  radiological warfare. 

Pro>ect No. Project T i t l e  Allocation of xl locat ion of 
h : d s  f o r  1951 Funds f o r  1'153 
Qfl Budget I1Aff h d g e t  ' 

&reau of Aeronautics 

520 503 Xadiological decontamination- 
hethods & equipment - d e v e l o p  

Experimental t e s t s  and develop- 
ment of radiological  e q u i p  

m e n t  & evaluation of. UlO,O00 

mats and materials. l0,ooo 

5% 504 

Bureau of Ships 

NS 081-001 Lontiimimtion and decontamina- 

NS 081-004 

NS 086-001 hngineering mater ia ls  investiga- 

NS 087-002 Analytical  procedums and 

t ion  s tudies  ( j o i n t  Project) a, 000 
kindling and d isposa l  of rzdio- 
ac t ive  material ( J o i n t  Project)  1,000 

t i o n  - general ( J o i n t  Project)  1,000 

( Jo in t  Project)  9,000 
standards - &sic  dev. s tudies  

Bureau of Yards and Docks 

NY 320-001 

Bureau of kedicine and h r g e r y  

k d i o l o y i c a l  Safety, Hunters Pt. 90,000 

Information surveys and prepara- 
t i o n  of manuals ( N W )  3,000 

Future atonic bomb detonation 
t e s t s .  ( W L )  6,000 

Airborne contaminction resehrch. 
(iJw) 1,000 

Photo,raphic dosimetr j  techniques 
and seesurements, including ( a )  
energy dependence of f i lm bzdges 
and dosimeters.( NnLL) ' 2,500 

I I 13 - 

P10,ooo 

10,000 

12,000 

100 , 000 

4,000 

7,000 

1,mo 

4,000 

DsD RECC 
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~1k-6 continued 

Biological dosimetry, including 
( b l  hminescdnt bacteria.NRD1 6 1,000 

Contsn:iniltion and decontamination 
s tudies  . ( N i d )  2,000 

t i o n  on radiation. (NHDL) 2 , m  

--, i heo re t i ca l  s iu l i e s  and calcula- 

l n s t m e n t s ,  instrumentstivn ;nd 

k d i a t i o n  measurement procedures 

spec ia l  apparatus. (NW 4,000 

and standards. (NtDL) 1,m 
k n a l y t i c s l  prccedures and stand- 
hrds. (IdhDL) 6,000 

R a c t i c n l  s tud ies  ef air-borne 
contadnat ion.  ( WCL) 10,w 

Photographic dosimetry deve lop  
ment, including (a) evdua t ion  
and development of photographic 
materials,  and (b) extension and 
usefulness of photographic detec- 

Photogaphic dosimetry appl icat ion 
including (a) specif icat ion fo r  
casua l ty  badbes, and Ib) x-rzy 

Chemical dosimeter, including (2) 
inves t iga t ion  of a ccrlormet..r 
dosimeter. (lJ4L) 5,000 

tors .  (tim) 2,500 

c i l l i b r a t i o n  standards. (NEIL) 2,903 

Prop t r t i e s  of radioactive a i r  dis- 
persions, including (2) re ten t ion  
of rad iosc t iv i t i r  by dust.(fiLIL) 3,500 

P r a c t i c a l  studies on r a d i o x t i v e  
a i r  dispersions - gases and vapors, 
including (a) techniques for  ernlua- 
t i o n  by r e s p i r a t o r j  protective devices, 
(bj techniques f o r  the  co l lec t ion  and 
ana l  sis of redionctive a i r  dispersions,  
and r c )  t ichnicucs f o r  the co l lec t ion  
and anc lys i s  of riidioactive gises and 
vapors, ( iY.h%) b,OW .. 20 - G, 000 

DoD RECC 
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. m 28/2 

h b 6  continued 

h a c t i c d  s tudies  of p ro tec t ivs  
clothing, including ( c l  evaluation 
of protect ive clothing-theoretical 
r;nd i b )  evaluation of pro tmt ive  
clothing -experimental.( Nmj 39 000 G, GOO 

Shielding afforded by complex s tmc-  
t u r e .  \kr l iDL)  2,500 3,000 

hadioactive a i r  dispersion s tudies  
including ( a )  radioactive contami- 
nation of cx-tsrget sh ip  vent i la t ing  
sys tms ;  and (b)  hhsard from indus- 
t r i a l  opera.tions on surfaces con- 
taminated by r:dicactivity.  (NlbDL) e.  3,500 4,000 

Lethal and s u b l e t h l  dose s t u d h s  - 
acute and chronic exposure t o  i n t t r n a l  
radietion, including ( a). inha la t ion  
s tudies  on radiozct ive materiels;  
(b) ingest icn s tudies  on radioeztive 
m t e r i a l s ;  (c) percutaneous and ground 
contimination w i t h  radioactive materiels;  
and (d). radiotoxici ty  of ebsorbed radio- 
isotopes. (N~IL) 16,000 17,000 

Physiological and h is to logica l  e f f p c t s  
of ionizing rbdiations,  including 1 a) 
effects of ionizing rad ia t ion  on hor- 
none sys tem;  (bJ  ro l e  of individual  
organs i n  pathog6 nes is  of r ad i s t ion  
sickness; a d  ( c )  e f fec ts  o f  radia- 
t i o n  on s u s c e p t i b i u t y  t o  ;ir-borne 
infections. (Nhhra)l 16,000 17,000 

aiochenical  c h a g e s  follorrini; irradi- 
ation, including ( a) hist+c;iWiStry 
of r ad ia t ion  e f fec ts ;  (b) e f fec ts  of 
ionizing rad ia t ion  on interr 'sdiary 
netzbol isn knd nut r i t ion ;  End t C )  
e f f e c t s  of ionizing r ad ie t ion  on 
e n z p e  systems., (NIL%) 12,000 15,000 

- 21 - 
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'. r .. .. " *;x: 
If? 2e/2 
Ah-G continued 

Lasirnum permissible dosage m n u d  
( N1lrJL) 5 8,000 + &,oca 
btudiss on ~ x i d n u m  permissible 
doszge of radiat ion;  ana (b) 
evaluation of add i t ive  e f fec ts  
of various types of radiction. 
( IJU) 

Radiation i l lness-  external, iw 
cluding (a)  ef fec ts  of t o t i 1  body 
i r r ad ia t ion  on f r e g i l i t y  of red 
blood c e l l s ;  and (b) e f fec t s  of 
t o t a l  body i r r ad ia t ion  upon 
nucleic ac ids  and nucleic p o t € ;  "ns. 

b d i a t i o n  illness- in te rna l ,  in -  
cluding ( a )  deve lopen t  of c l i n i c c l  
d b g n o s t i c  procedures; and (b)  e p  
plied c l i n i c d  kbor- tory  procedure6 
determination of natur-1 occurring 
rad ia t ion  i n  normal urine. (WbIf,) 

Influence of  ph;macolo&hl &.gents 
upon t h e  e f f e c t s  of i r rc td ia t i tn  - 
internal ,  including (2) propIijLctiC 
2 . d  therapeut ic  ncasures. LIJFLL) 

Applied physical diLgnosis. (1W.L) 

Biological  a n a l y t i c s l  tachniquee, 
including ( a )  new radioautogrr-,hic 
techniques. (NItDL) 

Cl in icc l  r ad iochmis t ry  nanual 
pr eparxt i w . ( N 1 . a )  

Hir b l z s t  in jury  studies.(:LP; 

Flashburn s tudies.tURI ) 

Cobal t  irr;diator. (W) 

(N'TL) 
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17,030 20,000 

11,Ooo 12,000 

4,500 5,000 

9,000 lo, OM) 

5,000 5,000 

4,000 2,000 

2,800 2,OLO 

L, 000 f+, 500 

12,000 13,000 

7, ooo e ,  000 
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1.P 33/2 
u\k6 continued 

k t h e m t i c c l  amilysis of &ta 
f ront  
Lci  :,tonic vricpons t a s t i n g  
i o j  ietirji .iosr S L C ~ I U L ~ S  
id  f a - to r s  r e l b t i w  a n b l  

i r r ad ia to r  experiments t o  
nan. (&.a) 

NX 111 767 
NIi  112 124 
NR 112 375 

NK 115 182 
NIi 115 575 
NR 124 015 

Nit 131 163 
xi 131 174 
id\ 170 GM 
Nh 171 2994 

XR 1B2 704 

is%? 182 738 

Nk. 162 

Irh 182 

P r e p r a t i o n  fo r  ctoEic vtemons f i e  

$ 6,000 

t e s t s .  ( N U )  70,000 

Atonic weapons f i e l d  t u s t s .  (lyLIHI) 1M,OOO 

?sycholo&icdl aspects  cf Ltomic 
wdfare .  (Li te ra ture  h r v e y  3nby.J 

- 1  

( M I )  x),ooo 
Office of ktn l  ILcseach ... 

Biological accumulation of i w  
organic mztericls by algae. 0 

Nutr i t ional  edwa and anmi; 0 
Iron metabolism 10,000 
S t e r i l i t y  and s t m i s t e r i l i t y  i n  
ill2liUIl~lS 0 

Lwcopoiesis L, 000 
Hemolytic anemia G 
Plasm protein fract ionat ion 2s 
affected by bums fror;: heat and 
rcdioac t i v i t y  10,000 
m t i - t i s s u e  immne serur. c 
1rnunologic;l s tud ies  on by th rccy te s  0 
anp l i f i ca t i cn  of f lurcsccpic  h g e  0 
k d i o a c t i v e  therapy of greves 
discsse 38,200 
L b t a D ~ l i s ~  cf r z d i o x t i v e  f lucr ine 
phcsphcrcus Gn6 st ront ium 7,030 
*die:   so to pa studies  i n  h u m n  e n a e l  0 

Lffect of ionizing rad is t ions  on 

I evo iopen t  of o r d  appuLtus t o  
de t ec t  1eth;i 2nd sub-l i thd doses 
of iorkz ing  r . d i n t i o n s  7,500 
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sz l iva  1!+,000 

$ 7,000 

7,000 

7,OW 
10,000 

6,000 
4,000 
5,600 

15,000 
6,000 
15,m 
15,000 

33,200 

7,000 
1c,ocG 

1L,1)00 

1c , uco 
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ME1 28/2 
k L 6  continued. 

NH 182 

iW 487 (AEC i k s t r i c t e d  Lhta) 

influence of n u t r i t i o n  on responses 
of sa l ivz  t o  3.onizin.g rad ia t ions  $ 0 b 8,000 

50,000 50,000 

- 24 - 
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i 

25 Novmbcr 1949 

ESTILi.TED OSLIGATIONS FOii FY 1949 End 1950 
N;vy MI 

TechniquLs and equipment for solut ion of nedica l  problms 
encountered i n  rcidiolo&sl warfnre 

Operational irequirment ,,llocstions 
h z b e r  Short T i t l e  1949 19 50 

Bureau of Snips 

~ L O 6 6 0 :  k c o n t a r h a t i o n  + 16,000 $9,680 

B u r s a  of Ledicine u Surkery 

&a6602 Ledicnl Problems 280,'JLio 375,000 

Clffice of 1kvA k s u u c h  (+search Group> 

,:.',46602 LAedicd Problms 35,000 17.rio0 

TJTxL +331,000 .A9 2,3 80 

v--- -v I 
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Departnent of L f e n s e  
THE: iidZQXH ah'D DEVELOE,.m BIlnKD 

C a l i J T T E E  3N LEXCIJI XIEItCiiS 
Ic.shin&on 25, D,C. 

25 Xovember 1949 



\ 

wshington 25, D.C. 

i .3 28/3 EXCEL. 25 Noveber 1949 

AI€[ FOitCBS ESTELTES i&D, FX 1951 

xi-6 Tcchniques and F-quipment f o r  Solution of Ziedical Problems 
Encountered i n  ikd io lo6ica l  ‘ i .arfse  

audie t  B Budcet 

&chool of nviLtion Lkdicinc 

Protuctivc skin f i h ,  oxyktn m s k  and 
radioactive filtcrs. . . . . . . . . . . . $ 5,OOC Y 4,000 
P;m;colokicl;l studic.s i n  t rce tncnt  of 
radiation casuz l t ies  ( zcu tc  c chronic) . . 4,700 4,000 

, lcchniques and equipcent f o r  trensporta- 
t i o n  of rzdiat ion casua l t i e s  by eir . . .. 3,000 
Treatntnt of acute r z d k t i o n  i l l n c s s  . - 5,000 3, 
Biolokical a f f ec t s  of ionizing r ad i . t ‘  ci I ona . 
undor conditions of .noxi:., cold and heat. 25,000 19,000 

2,500 

r;ir k c e o n ‘ s  of f ice  

h e m a l  burns encountared i n  Ltomic b las t s .  50.000 38.000 

T o k l  hh-6 492,700 a, 300 

Thi;rc were no expenditures f o r  F?I 1949 and 1950 by t h e  nir Force v i t h  
which t o  compue the  above f igures .  

DsD R Z C C  



Ldpa-tucnt of Ijcfensc 
T, U * L S A L C H  4 D  DhVLL2H,&?iT B L H J  

CJ-. ITTU J~ ' 
'9. , N l.&LilCnL XILI~CLIS 

a d  
C J . i d T T l E  ON hT9i.IC U.IE;;IGX 

i:aslfington 25, U.C. 

X N T  P d L L  lll,J ! % D I L L  -~. - .___-_ ktSPLCTS OF ~LT?.;IC '1.2, FJrE  - _- 
n.-.!b 12/1 Agenda, 3rd k e t i n g  

I T Z  3 -- Proyrm Guidsnce rccport, 1952 \ 

attsched: (d HDB 200/17 

k f e r m c e s :  (2) HDB 114/6, i i  Calender, 19%. 
(b) 

( c j  

iJ3 22/3, Ouidancc for Proyam Plsnning i n  Hedical 

MlB 169/3, L s t e r  P lan  of itoscarch and Cmelopmcnt, 1949. 
Lciences, 1951. 

1. r t tzchnent  (a) o u t h n e s  tho purpose and method of p rcp r ing  

tile Progmn (iuidmce iteport f o r  1952. 

i.hich 1 % ~  dis t r ibu ted  undcr I ten  3 of the becond r';ncl mceting, this 

Iicport nust  bc submitted t o  the board on l0 Fsbrwry 1950 f o r  trasnittal 

t o  t h e  Departnents. The rancl 'a  scct ion of t h i s  repor t  must be completed 

:,t t h i s  nccting i n  order t o  L v e  it avai lable  d o n g  with rzports  from 

other Fincls f o r  t i c  Januzry neatink of the parent c d t t c a i 3 .  

t i ne ,  c l l  reports  ~ d l l  bu in tegra ted  m d  consolidated i n t o  a s ingle  

Probran k idance  heport f o r  1952. 

I n  accordance w i t h  ro fmmce  (a), 

A, t h a t .  

2. b f e r m c e  ( b j  xhich w s  dis t r ibu ted  c t  the  F i r s t  meeting of 

thc Pnncl h i l l  sdvc e,s an exariple of thi; kr;ncrrl c o n t m t  of the  Prograc 

Guidance Report i n  L.edic;l bcicnces, althoubh the farnst f o r  thc 1952 

r epor t  mcy vzry sonewkt f r m  t h e  1951 report .  

before tha met ing ,  nmbGrs rsvien refcrunce (b) ,  Guidancc f o r  prO&r;n 

Planning i n  bcdical  Sciences, 195i. 

If i s  sukgistcd that 

3. hefwence (c) h s  not  bem dis t r ibu ted  t o  PLnel ntnbers, but 

DoD R l C C  t 

1 
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\ 

BL. 12/l continucd 

hi11 be avLilc.blc i;t thi. r:.octin6. This d o m b n t  i s  rcferrcd t o  in attach- 

n a t  (SI)  cnd lid11 be u t i l i z c d  only i n  providing vcry  bro;d, s t r a t eg ic  

guidance from 5 m i l i t a r y  point  of v i m .  

re -d i ly  be incorporrtcd i n  the  Panel’ s rGporh r i thout  pr ior  preparLtion 

on t h e  p;r t  of the Pano1 nm.bors, 

out l ine  this recjuirurrivnt z t  thc  nccting. 

This type guidance c;n vury 

The Executive Mrector  v d l l  br i c f ly  

4,  nll in fomct ion  presantbd under ltLn 2 xi11 bc u t i l i z e d  i n  the 

prtpcr;.tion of the  FToyan GuidLncc kcport. d though  no budketory 

fibures R i l l  appear i n  the rcport ,  sane budgutAry i n f o r m t i o n  k s  been 

furnished undw Item 2, i n  order t o  mke av2 iLb le  some yr;rdstick of 

r e l a t i v e  mphasis anon6 ?he various progrms f o r  t he  f iscal  ycr rs  1949, 

1950 and 1951. 

2 
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REPRODUCED AT THE NA’iIOKAL ARCHIVES 

RESEARCH .4ND DEVELOR@NT BOARD 
Waehin&on 25, D. C. 

RDB 200/17 

ME4OFMDW FOR EX3CWIVE DIRECMRS, RDB C O ~ I T T E S  

SUBJECT: 

ATTACHED: Sample Format 

Preparation of Frogram Guidance Report 

21 October 1949 

1. Int mduct ion 

The directive of the hard dated 14 September 1949 requires 
that “the Board shall provide direction to the Departments concerning 
tho research end development prcgrsms required to impleuent the Master 
Plan, and shell inform the Departments concerning scientific and 
engineering advances which might be of assistance to them in the ia- 
provement Of their programs." The Program Guidance Report is designed 
t o  provide guidance to the Departments just prior to their formulation 
of a new budget. Since Department budget planning usually starts soon 
after the first of the calendar year, pMp8IBtiOn for a report of this 
tgpe muat s t a r t  In the Research and Development Board by late Oetobar. 
In past years, this type of report has carried varioua names, such as 
the 10 February Report and the Annual Raport. It is the purpose of 
this memorandum to Indicate appropriate content and general format. 

2. Puruoae 

The Program Guidance Report should bo organized 80 a8 to show 
the work of its beuring on three distinct tima phases of the pro&rm: 

the current fiscal year, that of the eneuing fiscal year, and that of 
the next following fiecal year. The guidance provided in this report 
should thus aaslet in a three-fold Job: 

6. Modif:cation of the current effort by eliminating any pro- 

programs which have great need and promise. 

b. Guidance for the RDB m d  the Departments aa to the proper 
obligctlon of funds fo r  the ensuing fiscal year. 

Guidance to the Departments IJ preparing their budget 
estimates for the next following fiscal year flnd guidance 
for reviewing those budget estimates upon their completion. 

which are not working out proprly or adding n e w  

c. 

3.  Guidance 

The report skould contain the results of an examlnation of the 
soundness of the c m n t  and proposed research and development programe 
from a technics1 end scientific standpoint, keeping in mind the military 

I 
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DL'CED AT THE NATIONAL ARCHIVES 

r---r 
aims and requirements and tho  monetary limitations. 
on a l l  t h e  information on programs available t o  t h e  Committees, and on 
t h e  guidance furnished by the  Master Plan. The RDB Master Plan  provides 
a n  indicat ion from t h e  mi l i t a ry  point of view of t he  relative importance 
of areas of research and development. However, because of the  f a c t  that 
there are only three levels of importance i n  t h e  Master Plan, t he  mid- 

It should bo based 

b. 

C .  

Ln?? 75  ?roTri?ed ia n e c ~ e s o r ~ l y  broed. 
mitteas w i l l  use t h i s  broad guidance frcm the  Master Plan and re f ine  it 
by ind ica t ing  gradatlone of importance of programs within arena carry- 
infl t h e  samo importance rating. The report  should include advice as 
t o  t h e  appropriate ohangew I n  t h e  p r o p ,  immediate and future,  re- 
qulred t o  insure t h e  proper relative emphasis among t h e  various areas  
of research and dsvelopment of htQ=st t o  the  committee. This advice 
can be expraasad i n  f i s c a l  terms but  t h i s  Is not necosscry and m y ,  in 
many casoo, be undeeirable. The Comitteos can uee t h e  1949 Master 
Plan for t h e  prel imlmry preparation of t h i s  report .  By 1 January, t h e  
1950 Master Plan w i l l  bo aval l sb le ,  providtng the  most up-to-date m i l i -  
tary guidance, and should be used in  the  f i n s 1  considerations of t h e  
report. 

It is expected t h a t  the  com- 

4. Content 

As a guide t o  a pattern of presentation, t he  follwlng four  
sect ions ara suSgasted QS su l tnb le  par t s  of the  report:  

e. A eect ion discussing the  military eooals which tho  program * of t h e  com:ttoe is dewignod t o  f u l f i l l .  This wection 
would contain a l l  s tn ted-mi l i ta ry  goals that are avai lab le  
f r o m  t h e  Servicos o r  tho  J o i n t  Chiefs of Staff. 
where no s t a t ed  goals am evident, the responaible com- 
mittee should attempt t o  provide them. 
be aorted according t o  the  operational categories  of the  
Master Plan t o  which they would contribute.  
feasible ,  an Indication should be given ae to t h e  time ct 
which it is planned t h a t  a research and development 
program w i l l  accomplish the  gocl.  

A sect ion contnining a discussion of t h e  def ic ienc ies  i r?  
the  present p r o ~ m  which w i l l  ser iously affect t h e  neet- 
ing of any of t h e  mi l l te ry  go.o;:ls outlined i n  subpmgraph 
- c .  
be indic9,ted. 

A sec t ion  which discuseos the  present research %nd develop- 
ment prob?.sm, w i t h  rtppropriate reference t o  t h e  fGllewing 
considoretions: 

(1) 

I n  areas 

These goels should 

Whenever 

The r e l a t i v e  inportsnce of these def ic ienc ies  should 

The improvement i n  military perfomlance which could 
r e s u l t  from n p w t i c u l a r  research and developwnt  
prosram. If t h e  successful completion of a given 

-2- 
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research or development progrmi would net only 
moderate or slight i?provenent in oper?tJ.omil Uoa- 
fulness of the end item, then the relntivu merits 
cf the progrm should be weighed nnd recomnandntl~no . .--u5 ..2..-2-*- :GI; , 

(2) 'Phe tochnical feasibility or' noet:ng nilitary roquire- 
nonta or gonle. 
of achievement or require8 a hi@ cost in terms Of 
time or monetary support, then the recomniendationa 
should reflect theas findings and alternative Pro- 
grams considered. 

(3) The probability of successful completfon of a program 
in reaaonable time and at reasonable cost. 

The extent to which the program has been coordinated 
and integrated into a unitary Department of Defens6 
p r O & r a m .  This will lead to coneideratiom Of dupli- 
cation of effort and the justification thereof. 

.~ 

If the goal appearo t o  bo incipablo 

(4 )  

( 5 )  The facilities at which the work is performed, par- 
ticularly with a view to employing the moat effective 
utilization of all pertinent facilitjes. 
which might require the construction of new facili- 
ties should be very carefully scrutinized to be sure 
that they cannot be carried out at already existine 
laboratories and that the program is of sufficient 
iaportance to warrant a new facility. 

Frog- 
c 

(6) personnel problems encountered in the conduct Of 
research and development effort in the var:oUS Pro- 
pama with respect to availability and atate Of 
technical competence of personnel. 

d. A section containing the conclusions and recommendations 
concerning new programs which should be initiated to 
eliminate 68riOuS deficiencles in the present P r C l i m ,  
and mdificstions of the preaent program which Will 0%- 
vide the maximum support of the milttary requirements of 
the program. 
level of expenciture in the over-all a r m  of committee 
interest may not be cheng,ed, the new prqrzrcs and mcdifica- 
tion of prosent programs should be rbted relative to each 
other so t'nat the most importent programs can be choaen 
to make up the committee over-all. profiram. 
tion should be as specific and factual as poaalble. 

Recognizing the possibi1:ty that the general 

Tha recormenda- 

-3 - 
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I 
5 .  

The informctlon assembled by the  committeed 81iould be adjusted 

The praaentation of t h e  in fo rmt ion  i n  aach cam may not be 
t o  f i t  t he  par t icu lar  noode of their  mspoct ive areas of techc lcn l  
i n t e ros t .  
2 i$ i t l ib  j; , . A * " " _  ' + -  ' ~ g  n wA::z-zL .'?n:.t; !.~;->:r:*, c. B : E T ~  f o r x t ,  is 
cttached t o  show one posslbla way i n  which t h i s  lnformntion could be 
assembled. 
def ine the  typo of infonnatlon nseded, and t o  ahov a possible  method of 
presentotjo:: wi.ich would siirvo t h e  Departizents and t he  RDB. 

Tie Inclusion Oi' t h e  sample format is intended t o  help 

6. Tino Schedule 

Slcce the  Dcipartmorits begin t h o i r  budget estimatas soon after 
tho  first of t h e  calendar 3em, eac3 committee is requosted t o  provide 
Program Guidance Reports in any are- which ia of intereat  t o  it by 
10 February 1950. 

/a/ R. F. R- 
Mecutlve Secretary 

. 

-4- 





4 .  Conclusions and Recommendations 

Recommendations should be specific and as factual as possible. 

4.1 Recommendations as to the evolution of the program; Indication 

of relative importance of areas of research and develo2ment; 

modificstiona required fcr (a) FY 1951 and ( b )  FY 1952. 

4.2 Indication of projects or programa which are recognized as justi- 

fiabIe duplication together with e priorit? Eating of those 

pmjects in order of promise. 

-2- 
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REPRODUCED AT THE NATIONAL ARCHIVES& ! 

of discussink fur ther  ca r t a in  aspects of the p r c c ~ m  presented by 

Lr. Draw&. 

Gdioac t ive  C o n h i n a t i o n  of bater a d  hoh ted  R.obler.,s 

i&ttached: 

P. Georke V. Lekoy w i l l  be p r e s m t  for this discussion. 

B. 

(A) aA>i 11/1, Dr. Rill's L...tter, d td  7 Nov 1945, 

(9) 
LO& No. 34799 

on Contarrimtion and hcontaninat ion,  
h n e l  on Hydrolog, 20 Sept 1949 ( f o r  
menbers only). 

U/2, Roposed hogm f o r  Itesdirch i n  kccntmjna-  
t i o n  of h d i o a c t i v e  hater Supplies f o r  Civil ian 
and Ui l i tFry  Use. J o i n t  S D e p t .  Ddftnsa 
b v e r m e n t a l  hboncy Confurencc, 30 June 1949. 

n t k c h a n t  (A) has been forwarded t o  the panel f o r  consideration. 

GHY 17/1, w b l i t y  of 'wttr Supplies with E a p k s i s  

(C )  

1. 

, t t a c h c n t s  ( B )  &nd (C )  s r e  of r c l a t e d  i n t c r e s t  and are  presented fo r  

in formt ion .  

i. :=cia1 rreports 

(1) I@. bobley L. Evsns will r i p o r t  cn c c t i v i t i c s  of t h e  Axdiologicel 

Instrmcntct ion Pancl, AFSLP. 

(This Ltec. 4 pZbE m y  be domycded t o  C o n f i d m t i d  upon 
rmov;l of Secret  ;;tti .ckent) 
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ita b, Othtr Business continued 

- ( 2 ,  i': ':dqn.;? r'r:,n!c L. :':vcr. C '  .: l~:-!: of the :.orkin,- Group 

appointed t o  explore t h e  poss ib i l i t y  of the  u t i l i z a t i o n  of 

cLtastrophes t o  study problem of mass handling of casual t ies ,  

%ill repor t  on the a c t i v i t i e s  of  his group. 

The hxecutive Director w i l l  r epor t  on rucent Cumi t t ee  ac t ion  

taken i n  regard t o  a l loca t ion  of primary r e spons ib i l i t y  for 

(3)  

research programs i n  the f i e l d  of e f f ec t s  of a tonic  explosion. 

T h i s  matter was re fer red  t o  the Cornittee on Ledical scicncos 

by the Comi t t ee  on ktomic bncrty. 

2 
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C O P Y  MEDICAL DIVISION 
ARMY C,YEMICAL CENTER -_ - -  ’g NO. 34799 

Maryland copy No. ~ ‘ i  

BKN 11/1 

7 November 1949 

SUSJEIST: 

TCI: Army Secretary 

Medical Division Sugeestions for  Panel Discussion 

Joint  Panel on Medical Aspects of Atomic Warfare 
The Research and Develnpment Board 
Department o f  Defense 
Washington 25, D. C. 

1. 
the  next panel meeting. 
d i so us s i on : 

It i s  not ce r t a in  t h a t  t he  undersigned w i l l  ka able t o  a t tend 
The f o l l w i n g  matters a r e  suggested f o r  panel 

a. The establishment of adequate tolerance dosage l i m i t s  
( c i v i l i a n  ant-military) f o r  production of potable water frcm water contam- 
inated with radioactive materials. 
i n  t h i s  f i e l d .  

Inclosure 81 indicates Army i n t e r e s t s  
The i n t e r e s t s  of t he  AEC and of  other governmental agencies 

a r e  being considered by a committee which met t h i s  past  summer. It re- 
viewed various proposed research programs, par t icu lar ly  t h a t  of the  O a k  
X d g e  National Lpboratory. 
c i rcu la ted  o f f i c i a l ly .  

The minutes of t h i s  meeting have not y e t  been 

b. Another group concerned with water supply is t h e  Panel on 
Hydroloq, RDB Committee on Geophysics and Geography. 
pared a r e p o r t  on ’Quality of Hater Supplies with Smphasis on Contamination 
and Decontamination”, GHY 17/1, Draft 2, dated 20 September 1949. 

This panel has pre- 

C .  The i n t e r e s t s  of t h i s  Division of the Chemical Corps i n  water 
supplies a re  described i n  th ree  projects:  

(1) 4-75-03-02 - K i t ,  Water Testing and Screening. 

(2) 4-75-03-03 - K i t ,  v’iater Testing, Poiscns. 

( 3 )  4-75-05-Cl - Purif icat ion of k t e r  Contaminated by 
Cl-Lenical, Kacterial  and Radioactive Sub- 
stances. 

The br ie f  and objective of each i s  quoted i n  inclosure #z from t h e  RDB 
projec t  cards. 

Attaohment (A) ,  Other Business 
Agenda, 3rd Meeting 

Jt. Fanel on Med. hs?ects of A t o m i c  Warfars 
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BAW 11/11 -- continued 

d .  The Chemical Corps has primar:: cognizance within the  National 
Mil i tary Establishment f o r  research and development on methods of dissemi- 
nat ion of Radiological v'iarfare agents. The accomplishment of t h i s  mission 
r ~ q ; ~ .  _ _  A .i '-:r?~ir. ?I??'': t j - , l c - icq!  ?nformntion be msde avai lable  t o  
t h e  Chemicnl Corps. The basic biological  information required by t h e  
Chamical Corps an3 considered t o  be of concern t o  t h i s  panel a r e  sum- 
marized i n  question form i n  inclosure ,*. 
bited from doing the  work t o  obtain t h e  answers t o  these questions and 
must look t o  other agencies for  t he  answers. 

2.  

The Chemical Corjs is prohi- 

It w i l l  be appreciated i f  these mfitters are  brought t o  the  
a t ten t ion  of pinelmembers i n  so  far as seems appropriate. 

FOR T i  CHIEF, MEDICAL DIVISION: 

/s/ 
DAVID 9. D I L L  
S c i e n t i f i c  Director. 

3 Incls.: 
A1 - Extract  of Research Program 
f i  - Description o f  Ned. Div. Projects 
j# - ruest ions r e  R'N Program 

2 
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A T R O G W  FOE RESEARCH I N  DECONTlWlINATION OF RADIOACTIVE iYATER SUPPLIES 
Y 

FOR CIVILIAN AND MILITARY USES 

- 
* c * 

On the  Army f a l l s  t he  heaviest  responsibi l i ty  f o r  mil i tary and civi-  
l i a n  protection against  contamination of water supplies by radioactive 
materials.  The N3vy md A i r  Foroes have special  responsibi l i ty  f o r  pro- 
t ec t ing  t h e i r  m personnel, bu t  i n  general use equipment developed by 
thi: Army o r  i n  close cooperation with Army spec ia l i s t s .  A s  submitted by 
a representative a f  t h s  Chemical Corps, tha respons ib i l i t i es  of agencies 
of t he  De3artment of the  Army i n  connection with programs of pur i f ica t ion  
of water contaminated with radioact ive mater is ls  have been established as 
f OllUJVS : 

1. “The Army i s  responsible f o r  furnishing potable water t o  
troops t o  include production o f  potable water from water 
contaminated by radioact ive matbrials. 
f a i l u r e  of c i v i l  water pur i f ica t ion  systems due t o  radio- 
l og ica l  contamination t h e  Army w i l l  be called upon t o  fur- 
nish stop gap discontamination or purify potable water 
u n t i l  such time as c i v i l  water purif icat ion systems a r e  
again effective.” 

In t h e  event of 

2 .  Chemical Corns 
e. rhi: Chief, Chemical Corps, has primary cognizance within 

the  Dapartment of t he  Amy fo r  research and davelCpment 
i n  the  f i e l d  of  offensive (excluding thg A 60nb) and 
defensive r sd ic logica l  warfare t o  include decontsmina- 
t ion .  
t he  National Mil i tary Es t ab l i shan t ,  fo r  t he  development 
of mems of disseninat ion of radiolcgicsl  warfare agents. 
Tha Chemical Corps, i n  sccordsnce with the  above 
sss ipment  of primery cognizance f o r  radiological w w -  
fnre ,  i s  responsibla f o r  t he  water purif icat ion progrsn 
within the  Amy for t h s  production of potable water 
f r m  water contapineted with radioactiva m t e r i a l .  

Tht: %mica1 Corps, as an extension o f  i t s  responsibi- 
l i t i e s  fo r  radioact ive agents, w i l l  be responsible fo r  
f lsnishing infornation as t o  t he  nature and t y p s s  of  
radioactive mcter ia ls  which may be found in-watar con- 
taminated by radiological  wsrfare agents. 

The Chemical Corps i s  ~ l s o  responsible, within 

b. 

Inclosure #1 
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3. 

C. The Chemical'corps w i l l  determine the  adequscy of the  
available information for t he  decontamination of water 
contaminated with radioactive matcrials and obtain 
additional information, if necessary. 

Tho Chemical Corps w i l l  a s s i s t  in t h e  evaluation of 
Corps of Engineer equipment f o r  t he  pur i f ica t ion  of 
water f rm radioactive materials. It is contemplated 
that water purif icat 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 scale p r io r  t o  taking i n  
standard and developent  engineer equipment. 
degree of radioactive contamination before and after 
contamination w i l l  have t o  be asoertained. 

The Chemical Corps w i l l  develop and evaluate methods, 
procedures rind materials t o  decontaminate water supplies 
f rm radioactive materials,  and possible simultaneously 
fran BW, CIA, and RW contamination. 

d. 

The 

e. 

Corps of Engine,-rs 

The Corps of Engineers i s  responsible f o r  the  development 
and application of apparatus and equipment f o r  t h e  puri- 
f i c a t i o n  of water conteninated by radioactive mater ia ls  
f o r  t h e  production of potable water. 

4. Medical Department 

The Medical Department of t h e  Departnent of t he  &-my 
(Surgeon General's Office) should es tab l i sh  for t h e  Army 
t he  tolerance dosages or sa fe  l i m i t s  for radioact ive 
coitamination of water supplies. 

* * 8 * 
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P r o  ,iect Brief and Objective - 
4-75-03-02 - K i t ,  Water Testing The objective and p l m  f o r  t h i s  proJect 

i s  t o  incorporate in to  t h e  present 
K i t ,  dctcr Testing and Screening, a 
p rac t i ca l  t e s t  fo r  agents of t h e  G 
s e r i e s  which w i l l  indicate  c l ea r ly  
whethar or not vmter so contaminated 
i s  drinkable without danger t o  per- 
sonnel; t o  improve the  s e n s i t i v i t y  of 
t h e  DB-3 contained i n  the  k i t ,  whether 
i n  p e l l e t s  or in some other packagea 
form; t o  redesign the  container and 
content spaces t o  conform with current 
Median1 Dept. packaging standard s izes ;  
and t o  review, i n  ccllaboration w i t h  
L E C ,  prac t i ca l  means f o r  detect ing 
radiological contaminaticn. 

The objective and plan f o r  t h i s  prc- 
j e c t  i a  t o  revise the  present k i t ,  
k s e d  upon the approved mili tary 
cha rac t e r i s t i c s ,  in order t o  cor rec t  
exfs t ing deficiencies. More apecif i -  
ca l ly  it i s  prcpcsed to:  
a su i t ab le  t e s t  f o r  the  nerve gases 
i n t o  the  k i t :  (2)  Correot deficienciea 
of s t w a g e  and corroaian; ( 3 )  Improve 
the  s t a b i l i t y  of t he  component re- 
agents; and ( 4 )  Lnprove the  csrrying 
s t r a p  and change the  s i z e  of the k i t  
t o  conform t o  Mcdical Departnent 
standards. The most sa t i s fac tory  pro- 
totype k i t  w i l l  be sent t o  t h e  Medical 
Departmrnt tor service t e s t i n g  and ap- 
propriate c lass i f ica t ion  action. 

Thd objective i s  t o  devalcp techniques, 
trsntments, and n a t e r i s l s  f o r  providing 
the  most s f f ec t ive  means of decon- 
taninat ion and purif icat ion of wqter 
contaminated w i t h  chemical, b io lo r i c s l ,  
or rsdiclbgical  warfare (radioactive 
mater ia ls)  contasinsnts, t o  render 
such water potable within t h e  permissible 

snd Screening 

4-75-03-03 - K i t ,  Nater Tosting 
Poisons 

(1 )  Incorporate 

4-75-05-01 - Purif icat ion of 
:i;ater Contminated 
by Chemical, Bac- 
t e r i a l  and. Radio- 
SCtiVa Substances 

Inclosure #Z 
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BAW ll/l.Z -- continued 
4-75-05-01 (con'd) limits of toxicity. This includes 

suoh necessary research f o r  the 
development indicated as falls within 
the responsibility of the Chemical Corps. 

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 purificatim 
will be investigated m d ,  if these 
fail, new treahents, methods, and 
materials will be developed. All 
available research programs concerned 
with furnishing potable water to troops 
will be reviewed and analyzed. It is 
contenplated that the Biological De- 
partment of the Chemical Corps will 
furnish biclcgical toxicity date. and 
that collsborstive arrangemants with 
the Biclrgical Department will elim- 
inate duplicatitn of effort in the 
purification of water from BW contam- 
insnts. The Atomic &era Ccinmissicn 
is conducting research in the field 
of Fl toxicity, which will be evaluated 
f o r  remmal of radirlogical contemi- 
nants frem watsr Cown to within the 
permissible limits of radiolegical 
toxicity established f o r  potable water. 
The purification or decontaminaticn of 
water from redioaotive contaminants 
involves the necessity for laboratory 
evaluntim of water purifioation; 
the effect of these Contaminants on 
water purification equipment and the 
prcblems of waste disposal of such  
contminants. This pro,ject will k 
closely coordinated with ths Corps of 
Engineers in connection with Engineer 
Corps water purification equipment, 
msterials, and treatmmts. 

. i. -4.:. I.,, r.;' .. L'.., .,..,,-rties ....*- :. of EH, K, 

2 
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RADIOBIOLOGICAL 4bESTIONS ARISING F 

I I N  CHEMICAL CORPS RW PROGRAM Y i - 
29 August 1949 

1. How bich externai grrnma radh t io i i  ( G . 5  t o  1.7 XY:) r i d m i c i s -  
t e red  within one hour t o  unshialded troops, by wnole body radiat ion,  i s  
necessary t o  incapacitate spprcxinstely sa;; of the  exposed troops within 
3. period of a$pr?ximately: 

DE ASSIFIED 
rLkJ -8~0-7c a. Ons hour? 

C .  d. b. Onc One O m  week9 mont,h? day? I&..-.=l .%...d5, sa!. 

2 .  For the  above dosages, npproxirmtely how l m c  would inc2paci- 
t a t i o n  f o r  combat mi l i ta ry  d u t i e s  p z r s i s t  i n  each case,  m d  which 
dosages would probably bj l e t h a l ?  If l e t h a l ,  Ipproximately what per- 
cent of t h e  exposed personnel xould be expected t o  d ie ,  and how long 
(rnnge and nvorage) might t h e  f a t a l  cases he expected t o  survive? 

3 .  How much ganm r i d i 2 t i o n  (0.3 t o  1.7.W) ebtiinod within one 
hour by unshic1d.d troops, would & aoceptlble 9s n. T i l i t a r y  r i s k  f a r  
our own troops: 

I. 
b. 

To r e s u l t  i n  no decrelse  of  ccnbat eff ic iency? 
Tc r e s u l t  i n  son: decrc;as,- of cmba t  efficiency, not t o  

exceed 105 tamporary casua l t ies  and  with no permnent casunl t ies?  

4 .  How nuch gmms r id i s , t ion  (0.3 t o  1.7 %X), obtsined by airplane 
crews i n  4 t o  8 hours, f r o 2  a par t ly  shielded R1iV l w d  aborad t h e  plane, 
would be scceptable cs 3 n i l i t a r y  r i sk :  

a. To r e s u l t  i n  rio decresse cf ccT5at f lying efficiency? 
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B.X 11/1.3 -- continuod 

b. shortening of t h e  l i f e  s p m  by Tor.: than n m i x i m u m  of 
abcut 5$? 

r i d i i t j T i p  r w x  rslys (:9.3 ta 1.7 XEV) st 15 r/d?y, 30 r/d?.y, 60 r/dey, 
and 120 ri'duy ~.c:nsured A t  %e m t c r  C D O W  tno & r w n d ,  w sccxpi6d c j  
unshieldsd troops: 

7 .  ki'h.;t length o f  t i n e  c in  1 plnne area of  indefini te  extant.  

a .  ro r G s u l t  i n  no dccre9se of combat cff ic isncy? 
b.  

C .  

d.  

e .  Result i n  about SO$ f a t i l i t i e s ?  

? - i l l  m y  f a t a l i t i e s  or Fcrmanent i n ju r i e s  probsbly r e s u l t  from 

To  r e s u l t  i n  somz decrease i n  conbat eff ic iency,  but not 

To r e s u l t  i n  m i l d  temporary incxpacitation of 50% or more 

To m s u l t  in  sevcre or Imgthy incapacitation of 50% o r  

t o  cxccec! lo$ temporary c w u d t i e s ?  

of the  occupying troops? 

Tare of t he  occupying troops? 

8. 
th.? modnts  of gvmi  r sd ie t ion  s>ec i f i sd  i n  subparngraphs 7c and 9 
ebove? 
thoss  s o  exposed? 

If so ,  approximately wh%t perccntige o f  e-ch might occur ;Tong 

9. T.1 avoid cunulative e f f e c t ,  xhc.t length of t i q e  i s  required fo r  
trcope, who hive baen sxposed t o  pamm radiat ion t o  l o s a  a11 incrjased 
suscept ib i l i ty  t o  'I subsequent exposure t o  gmr.? radiat ion,  so t h l t  in  
a pract icr , l  T i l i t c r y  sense, the  subsaquznt sxposure w i l l  present no 
grsater  hqzird t o  than  than  if they h!$d not bean c rev ims ly  exposed? 
How does t h i s  vary w i t h  the cxposure t i n e  m d  t o t a l  dose (dose - n t e ) ,  
m d  with tha  energy of t h e  gama ray (0.3 t o  1.7 W ) ?  

10. Dots Lxposure t o  gznm radiat ion s ignif icant ly  incroisa  the  
s u s c e p t i b i l i t y  of troops t o  €W or CI:' agents? If so ,  how much g.mn 
r i d i s t i o n ,  de1iwre.l t o  unshisl-led troops in one hour, would be required 
t o  dmble  suscep t ib i l i t y  t o  the  principal l e t h a l  CY; agents, md tha  
pr inc ipa l  l e t h a l  and/or i i lfectious BW %gents? 

11. ':.hz.t 3.rs the r e l a t i v e  orders of  resist=.noo, qua l i ta t ive ly  znd 
qu.x-,,titatiTePJ7, o f  tho f o l l o v i Q g  body t i s suas  t';. ?cute i r i2ury by bot3 
r:cii?.tion, x h z  the  rad io ic t ive  x s t e r i a l  is pliced d i r c c t l y  upon then: 

a. Skin ( i n  : e n z r d ) .  
b. ihick skin of t h o  p l n s  of thc :lends Ind soles of th-3 f%t. 
C .  :,kcous mclnbrnnes of t h i  nose, noutl ,  . a 4  accessory sinzses. 
d .  L in ing  rnmbran;ls of  th i .  trzchaa and l l r g e r  a i r  psssrigfs. 
e. Tie lvmr resp i rc t s ry  trxt. 
f .  

m 

?hz t i s sues  af t he  exter ior  c f  the  eye, includinf t he  
e:'i;lids. 

2 
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12.  r2hct x m u n t  ( i n  n i l l i c u r i e s )  of 1 non-ribsorbable beta s .ni t ter  
w i l l  ?roc?uce t h C  followinr r e s u l t s  whcn ingested by adul t  human subjects:  

1. Na s ign i f i can t  gastro- intest in51 injury.  
b. P i l d  p s t r o - i n t e s t i a s i  in jury ,  l a s t ing  ? fow days, ir. 

C .  

d. 

In the cases spzcif ied i n  sub-pragrsph 12b, above, i s  it 

i b o u t  536 01 t i i t :  CLiSt'5. 

Severe gastro- intest ins1 injurg i n  about 50% of t h e  c u e s .  
f t t a l  gus t ro - in t e s t ind  inJury i n  lbout 505 of t he  cases. 

15. 
pr3lxble t h a t  m y  severe Eastro-intestinal in.juric,y o r  doaths w i l l  
occur? If so, wh%t percentage of each 1s probabla? 

14, In the  cases specif ied i n  subparagraph 12c, above, i s  it pro- 
h b l c  tkt  any deaths w i l l  occur? 
a re  xpt t s  die ,  m d  ibouf how lon& w i l l  thsy survive before dying? 
hh.:t w e  the spFroxiaate l imits of length of  d i s i b i l i t y  anong the  
sevwely injured C ~ S D S  wkich survive? 

Do-s t h e  cnerw of t he  bets ray ,  specified i n  paragraph 12, 
?bore, signi.ficantly influance the  33ount ?nd/or sevari ty  o f  gastro- 
i n t e s t i n a l  igjury prohced by -. given t o t a l  dme (in m i l l i c u r i e s )  of 
rn< i^ i c t ive  rastorizl? 
r e l a t  ionship ? 

If s o ,  3pproxin;tely w h s t  percent 

15. 

If so,  whet i s  the  approxilate q u m t i t a t i v e  

16. 
emitter on the  r e s u l t s  of pwcgraph 111 
qunntity of oinitter be more affective i n  tke  c lveo l i  us a pcint source 
or spruad over 3 oonsidsrabl3 surfncs? 

:#hat i s  t i e  Effect cf t h c  degree of disr,crsion of t h z  bets  
For example, w i l l  9 given 

17. *;h i t  are t h e  scutely 1 e t n . l  quaritities by inhalat ion of a 
vari6t.i of sbsorbable b e t s  a n i t t z r s  end  t h e i r  coxpounds? 

3 
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The Department of Dafenso 

Research and Dovelopent Board 

CCXhVT’EE at GEOFHYSICS AND OEOGRAAIY 

~ ._ ?Y ‘TT3DLCGY 1 1 . I - 7 7  

.. .iashin&on 25, D. C. 

20 Septmber 1949 

Th i s  docunent contains in fo rmt ion  af fec t ing  the nntioncl 
defense of the United S ta t e s  within the manin& of the 
Espionage Laws, T i t l e  18, U. S. C., Sections 793 and 794. 
The t rmsmission o r  tho revelat ion of its contants in 2.w 
canner t o  an uncuthorized person i s  prohibited by law. 
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1.1 F’urDosc 

Thc purpose of  this atudy on qua l i ty  of water with emphasis on con- 

devdopxnent programs in t h i s  f i c l d  of hydrology and t o  mike recommendations 
t o  the Research mi Developncnt Bo?rd t o  the  und tha t  ac t ion  m y  be taken t o  
zdvise the Secretary of Defefise, the interested Boards 2nd Departments of the 
Depirrtment of Defense, the  National Security &sources Board, tke fitonic 
Energy Conmission and a l l  other  interested Federal Agencies of such 
def ic ienc ies  with recornendations for t h e i r  correction. 

1.2 

i_-_.,. 
U:. . :LL+~ . :~ ; .~ . I  Y.d d.x:rltz:~~i. I5 ic . r .  !,r ?n.?lnatc. doficie:>cjcs j.n r+s-ar?h a ~ ? ,  

The Scope of this study w i l l  cover the qua l i ty  of writer supplies t o  the 
various f a c i l i t i e s  ovmed, operated c.r  conti-olled by the  Depnrtnont of Defense 
with ezphasis on possible coii tmination by en enemy i n  wartine or by sabotage 
in pcacetice nnd the  dccontarih-.tion of wetms so contaminatcd. 

Tho ordinary contamimticn of water supply systen by physical or 
nnechanical f a i l u r e  of parts of the syst,efii, by depletion of rescrve storage, or 
by over extension of se rv ice  is not considered in t h i s  study s ince exist- 
detect ion and d is infec t ion  pract ices  m d  proper opmating procLdures provide 
reasonable safety under these conditions. 

The contaninntion of water for c g i c u l t u r n l  purposes is considered to be 
r e l a t i v e l y  uninportant s ince the t rmerdocs  acreage i n  t h i s  IJation i n  such 
use would tend t o  1Lnit the affected 31’88s t o  a sclall percentagc of the  whole, 

1.3 Uethcd of Aaszbl ina  Data 

Data f o r  t h i s  study have been rssenbled pr inc ipa l ly  through conversation 
with informed persons. 
on qua l i ty  of water f r o n  a hydrological point of vim by the pote::tialities 
of chenice.1, bac te r io logica l  and r.adiclozica1 warfare contxThp.nts, the 
Co;lcittee cn Geophysical Sciences, by r e s t r i c t ed  l e t t e r  rf i t s  Executive 
Director  datcd 20 October 1948, enl i s ted  the assis tence of other Cornitteas 
qf the  Rsseerch arid Development Yon;-d -ht.:rested i n  these contaninants. 

In view of the coi~pl icat ions introduced in to ‘a  study 

By fiutual consent of the representatives m f  the several  cor’r.ittees, 
Infornation re-eived from thcse sal-rczs, nclr forne l  mectings were held. 

tcgethsr  with t h a t  received from representativds of the ;,tonic Energy 
ComTissicn, tne l iat ional Security Resources Bo<zd, the  ;;unitions Bor.rd 
2nd others, prcvides the bas is  f a r  t h i s  study. 
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1.4 S m a r p  of Recommendations 

It i s  recommended tha.t the Rosearch and Developent Bo.-.rd advise the 
Secretary of Dofense, in te res ted  Boerds and Departnents of the Deprtment of 
Defonse, the  Iiational Security Resources Board, the Iitomic Energy Cmliission 
and a l l  other i n twes ted  Federal  Agencies 

1.4.1 that resemch ?.nd d e v o l o p n t  programs necessary t o  overcome 
<:.6riC:ailci98 ~ - ; ~ ~ i ~ l c :  :? t ' ->~ s $ J ~ r  k9 ~ - ~ ~ d i ~ ? ~ l ~  k..it 
and energet ical ly  cerried on 

1.4.1.1 t o  discover ,and develop a t e s t  o r  t e s t s  fo r  rapidly 
and accurately detcct ing in a water supply the presence 
and mount of contamination by &y chemical, bacteri- 
ological  or radiological  mi t e r i a l  

1.4.1.2 t o  invest igete  t h e  effectiveness of the verious 
e x i s t i n g  stardard water treatment processes f o r  
deconteminating a w % t e r  supply contanhated by m y  of 
the  various radiological  materials 

1.4.1.3 t c  discover ard develop new sirnple and ef fec t ive  
nethods f o r  removing radiological  contenination 
f r o n  water supplies contaninntad by any of the 
various radiological  r a t e r i a l s  

t r  i n ~ e s t i g a t e  the e f f ec t s  of a tonic  b l a s t s  i n  air, 
urdergrrund erd underweterr, with the f i s s ion  p o d u c t s  
produced therefrom, on rechsrge areas cf underground 
water supplies; on r ive r s  storage r e s e r v d r s  a d  
t r a m i i s s i o n  mains of various na t e r i a l s ;  ard cn any 
other i lajor par t  03 a water supply systen. 

1.4.1.4 

1.4.2 that the  r e s u l t s  cf the research ard deve lopen t  obtainad fron 
the preceeding reconmendation be m2dc available, 
the  nat ional  securi ty  pernits, t c  t he  U. S. Atblic He2.1th Servict- 
t h e  S ta te  Health i u t h c r i t i e s ,  any authorized c i v i l  defense 
organization, superintendents and operators of Flunicipal and 
pr ivztely c m d  water supply systens furnishing all rr part 
of  the water required by any f a c i l i t y  cf the DepCvtnsnt cf 
Defense. 

80 f.?r as 

2. DISCUSSIM 

2.1 Necessity f o r  Rater af Gncd Quelity 

An adequate supply of water of sa t i s fac tory  qua l i ty  i s  e s sen t i a l  not 
only f o r  the  peace the  econolra cf the country, but also f o r  waging a ncdern 
wer successfully. Xithout an abundant supply of gocd vrater, c i t i e s  or 
concentrations of population canrat  ex i s t ;  industry cannot produce the 
needad m t o r i a l s  xnd equipnent, and agricul ture  cannot m5et the  requirements 
f o r  food prcducticn. 
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T+b ins ta l la t ions ,  f a c i l i t i a s  end manufacturing establishrmnts omd, 
contrcl led p r  cperated by tk Department of Defense consune water in 
Prac t i ca l ly  every conoeivable manner f o r  domestic, i&ustrj .al  afid 
ag r i cu l tu ra l  plrposcs. 

2.3 Contrmination of Water 

Ignoring the usual  peacetime contaminations of a supply system water 

Chemical, bacteri- 
suapl ies  t o  f a c i l i t i e s  of the Uepartment of Defense may be contaninated i n  
p e a c e t h e  by sabotage and in wartime by enemy action. 
o logica l  and radiological  mater ia ls  may be introduced i n t o  water systems 
through airborne bombs, rockets, guided missiles, a r t i l l e r y  snells or 
sabotage. 
Contamination may therefore occur without warning. Rapid means of detecting 
containination and concentration a re  imperative for adequately protecting 
the  Department of Defense f a c i l i t i e s .  

2.4 Standards of Water Quailtx 

Surprise a t tacks  are t o  be expected in any future war. 

The qual i ty  of water supslied t o  f a c i l i t i e s  n f  the Department cJf Defense 

Domestic water should be of o. qual i ty  that w i l l  moet tk requirments  

should meet the  speciftc requirements of tk use t o  which the  water is put. 

of the  U. s. h b l i c  Health Service "Drinking :;lator Standards, l9&," or  
such modifications thereof as nay be made by competent medical authzrity. 

tha t  will not  adversely affect tha heat axchange system or other equipment 
by corrosion o r  by micro-biological o r  scale deposite. 
f o r  processing should be of a qual i ty  that w i l l  meet the spec i f ic  rsquire- 
ments of the particular product manufactured. 

Agricul tural  water far agr icu l ture  and stock-raising should be of a 
qua l i ty  that  w i l l  pronote growth of mops withoct de le te r ious  e f f ec t s  and w i l l  
be harmless not only t o  the stock, but a l so  t o  products derived from the 
stock. 

2.5 Sources of k i t e r  Supply 

Indus t r ia l  water f c r  cooling or similar purposes should be of a qua l i ty  

Indus t r i a l  water 

Water supplies for  f a c i l i t i e s  of t h e  DepartmeLt of Defense are mainly 
from ground ua ta r  and surface sources. In a few cases where such supplies 
a r e  unavailable o r  insuf f ic ien t  t o  meet the requirements a Water supply is 
obtained b) d i s t i l l a t i o n  or  by catchment sa?. w i t h  storage 

xherevur an adeqcste quantity of na ta r  of good qual i ty  i s  avai lable  a t  an 
economical cost .  
necessary. 

k n i c i p a l  or  pr iva ta ly  mmed water systems a r e  p e f e r r a b l y  u t i l i z e d  

Govurnment owned water supplies are developd xhm 
In thea t r e  of oparations zreas nata' is obtained s i m i k l y  with 
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2.3 Contmination of Water 

Ignoring the usual peacetime contaminations of a supply system Kat- 

Chemical, bacteri- 
supplies to  f a c i l i t i e s  of the Department of Defense may be contaninated i n  
peacetime by sabotage and i n  wartime by enemy action. 
ological  and radiological  materials may be introduced h i to  mter systems 
through airborne bombs, rockets, guided missiles, a r t i l l e r y  shells or 
sabotage. 
Contanination may therefore occur without warning. 
containination and concentration are  b p r a t i v e  for adequately protecting 
the  Department of Defense f a c i l i t i e s .  

2.4 Standards of Water Quailtx 

should meet the  specific requirements of the use t o  which the  water is put. 

of tho U. s. Public Health Service ?Drinking .;later Standards, 19r;6," or  
such modifications thereof as may be made by conpetent medical auth3rity. 

t h a t  w i l l  not adversely a f f e c t  tha heat exchange system or  other equipment 
by corrosion o r  by micro-biological o r  scale  deposits. 
ior processing should be of a qual i ty  that w i l l  meet tk specific require- 
ments of the par t icu lar  product manufactured. 

Agricultural  water for agricul ture  and stock-raising should be of  a 
q u a l i t y  tha t  will promte growth of crops without deleter ious e f fec ts  and K i l l  
be harnless not only t o  the stock, but a l so  t o  products derived from the 
stock. 

2.5 Sources of ha te r  Supplx 

Surprise a t t a c h  are t o  be expected i n  any fu tu re  War. 
Rapid means of detecting 

The qual i ty  of water supplied t o  f a c i l i t i e s  of the Department qf Defense 

Domestic water should be of a qual i ty  t h a t  w i l l  meet the rcquirmnents 

Indus t r ia l  water f o r  cooling or similar purposes should be of a qua l i ty  

Indus t r ia l  water 

Water s ipp l i e s  f o r  f a c i l i t i e s  of t h s  Departmerit of Defense a re  mainly 
from ground watar and surface sources. In a few cases where such supplies 
a re  unavailable o r  insuff ic ient  t o  meet the requirenents a water supply I s  
obtainod by d i s t i l l a t i o n  or  by catchment area x i t h  storage. 

Wnic ipa l  or pr ivataly maed water systems a re  preferrably u t i l i zed  
nherevts an adequate quantity of viatar of g o d  qua l i ty  is a-railable a t  an 
economical cost. 
necessary. 

Govzrnment omed water su9plies ars developsd whzn 
In thea t re  of opera t io i s  areas  x a t s r  is obtain& similar ly  with 
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advanced areas suppliod by portable or mobile water pur i f ica t ion  units 
or by tank truck. Occasionally pipe l i n e s  from an acceptable source in 
the  rdw t o  e watering point are  employad. 

2.6 Chonical Contmination end Decontmination 

It i s  possible t o  neutral ize  a l l  presently knovm chemica lwerfne  
agents. 
- ,  ~ , . .  - ? :  c..;.,.-:..-l - - : _ A _  "_ A .,. .i ,, .î i ,<L+L.  - --. !_. o r  '.:i:-t I c-r?--.: . trat ions 3f zone tvpos of 
chmica l  contaminations. For exm.ple i n  theatre  of operation r?rws wh*re 
che;cioe.lv:arfare a&ents nay be present, tho b e d  Forces screen outvrater 
tha t  may be so contaninated t h a t  tho usual  f i e l d  methods of treatment 
do not produce a water of acceptable quali ty.  
by mans of a d e t x t i o n  k i t  developed by the Amed Forces, 

Hovrever, it m y  not be pract icable  o r  economical t o  neutral ize  

This screening is accomplished 

Developmnt of detect ion procedures f o r  chenical contaminants e r e  
continuing. 
t ions  t o  the Research crd Dcvelopent  Board t o  the e f f e c t  t h a t  the p r io r i ty  
of work 2nd e f f o r t  on chemical warfare detect ion pro jec ts  i s  inedequate and 
inconsistent with the assigned Adequacy-Ror?ise r a t i n g  ard that p r i o r i t i e s  
assigned t o  the pzr t incnt  projects  a r e  too low, espec ia l ly  as regards 
detect ion of G gases (nerve gascs). Ths stated r e c m e n d a t i o n  covers 
detect ion i n  the e n t i r e  chenical warfare f i e ld .  

However, the Cormlttee on chenical ;farfare has nade recor-menda- 

The kesearch arid Dovelopnent Board should d i r e c t  a t t en t ion  spec i f ica l ly  
t o  the need for  a rzpid and accurate mans  of de tec t ion  of the presence 
and conoentrztion of any end a l l  chemical contaminants. 

2.7 Biological Contanination -and Decontamination 

Contamination of water supplies by biological  agents i s  a poss ib i l i ty  
i n  any future  h c s t i l i t y .  Secretary of Dofense For re s t a l  i n  an u ' t i c l e  
appearing i n  the Xashington Post on ;:arch 13, 19.49 stated thzt Ilactive 
resaarch in biologicel  warfare is being corducted by the United S ta t e s  t o  
emble  us  to  u t i l i z e  t h i s  weapon in the future should it become necessary." 
He s t r sssed  that there was no biological  super-weapon today. hy.. Torrestal  
said While  it would be f o l l y  t o  underestirmte the p o t e n t i a l i t i e s  of 
biological warfare, thcre  i s  no f a c t u a l  bas i s  f o r  extravagant claims of a 
biological  super wsapon." 
destruct ive of life," the  Secretery addad, "and it should be apprecicted 
thz t  i l l n e s s  i d u c e d  by biological  agents m y  be oountsracted by specific 
medical measures. An inportant defense against b io logica l  agents l ies i n  
ear ly  iden t i f i ca t ion  rf diseeses kplantccd 2nd pompt i n s t i t u t i m  of 
appropriate countarmeasures t o  prevent fur ther  spread aid r e s t c re  the 
h a l t h  of tiiose affected." 

VioJogica l  narfare  would not be ins tan t ly  

The Chief cf t h e  Army Ghenical Corps, in the sane a r t i c l e ,  declared 
that a t  t h i s  time V e  are  working on or havo a defense against  evcry type 
cf biological  amfare . I t  
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2.6 Chemical Contmination anrl Decontanination 

It is possible t o  neutral ize  a l l  presently known chemical werf?.re 
agents. 
c: r .,.,. :.., ;>I c.~,2.-<c:: 
chsnical contaminations. For exanple i n  theatre  of operation ?.rws where 
chericzl  warfaro a&ents nay be prcsent, tho h e d  Forces screen out vinter 
t ha t  may be so contminated t h a t  the usual  f i e l d  methods of treatment 
do not produce a water of acceptable quali ty.  
by rems of a detzct ion k i t  developed by the Amed Forces. 

Hoviever, it m y  not be pract icable  or econonical t o  neutral ize  
or '-,i.,r .-.i.. c . ' "~ - ,+  .... . ,rations sf sone tvues of 

- L -  

This screening is acconplished 

Development of detect ion procedures f o r  chemical contamhints  ere 
continuing. However, the Cormittee on Cheinical 'riarfare has nade recor-memh- 
t ions t o  the Research erd Deve1op;ent Board t o  the  e f f e c t  that the p r io r i ty  
of work 2nd e f fo r t  on chemical warfa-e detection pro jec ts  i s  inadequate ard 
inconsistent with the assigned Adequacy-&or!ise r a t i n g  a d  that p r i o r i t i e s  
assigned t o  the p3r t inent  projects  a re  too low, espec ia l ly  as regards 
detect ion of G gases (nerve gascs). The s ta ted r e o m e n d a t i o n  covers 
detect ion i n  the e n t i r e  chenicalviarfare f i e ld .  

The hesearch ard Doveloplent Board should d i r e c t  a t t en t ion  spec i f ica l ly  
t o  the need for  a rzpid and accurate neans of de tec t ion  of the presence 
and concentrr-tion of any 2nd a l l  chemical contamiriants. 

2.7 Biological Contaninetion and Decontamination 

Contamination of miter supplies by biological  agents i s  a poss ib i l i ty  
in any fu ture  h o s t i l i t y .  Secretary of Dofense F o r r e s t a l  i n  ep. a r t i c l e  
appearing i n  the k i h i n g t o n  Post on j:arch 13, 194.9 s t a t ed  tha t  "active 
research in biologicel  warfsre is being conducted by the U n i t e d  S t a t e s  t o  
emble us t o  u t i l i z e  t h i s  weapon in  the future should it become necessary." 
He s t ressed tbt there was no biological  super-weapon today. hrl.. Torrestal 
said 'While it would be folSy t o  underestimate the  p o t e n t i a l i t i e s  of 
biological  warfare, there  i s  no fac tua l  bas i s  f o r  extravagant Claims of 2 
biological  super wsapon." 
dos tmct ive  of life," the  Secretery added, "end it should be apprec2ted  
tb3t i l l n e s s  induced by biological  agents m y  be countaracted by specif ic  
medical neasures. An importailt defense against  b io logica l  agents l i e s  in 
ear ly idant i f ica t ion  r f  diseases  ir.plantcd cnd prompt i n s t i t u t i m  of 
appropriate countarmeasures t o  $revent fur ther  spread aid r e s t c re  the 
kealth of those affected." 

"aiological  warfare would not be in s t an t ly  

The Chief cf the Army Ghezical Corps, in the  sane a r t i c l e ,  dechvad 
t h a t  a t  t'his time 'Tie are  working on o r  have a defense agzinst every type 
cf biological  :varfare." 
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o r  conca t r a t ion  of bactcr iological  contanination- of water supplies. 

t o  thr: need f o r  a rapid and accurate nethod f o r  the detect ion of the 
preserico and concentration of any and a l l  biological contaninents in wetcr 

c. .n: 2..z:zv..h r.r.5 3.2--:>~:.----+ ,,...-,. . - -,,. T-F,=.- '  , . , -%,->;>lrJ . .. . thersfnrc  d i r ec t  at+,snt5 

supplies. 

2.8 Radiolooicsl Contarinatinn and Decontamimticn 

Since the f k s t  successful demonstration n f  nucleer f i ss ion ,  the entire 
wcrld he.s been a t tenpt ing  t o  learn the secre t  of its acconplishnent and t o  
disccvsr t!m best xems cf protooting thenselves fron s o  tremendcus a force 
should it be used zgaingt then. 
r e l a t i v e l y  f m  persons were exposed t o  hermful rad ia t ion  fron radiological 
% t e r i s b .  Subsequent t o  thc demonstration, k r g e  nunbers of people nisht, 
under extraordinery cirmistances, be subject  t o  exposure t o  rad ia t ion  IYom 
the  operation cf p lan ts  mnufacturing f iss ionable  prcducts, f?oD the 
operaticn cf research lcbcra tc r ies  working with radioactiva isatopes and 
fro? t!n? possible ac t ion  of enemies having possession c-f radiological  
:.laterial. 

R i o r  t o  t h i s  successful demonstration 

Contau.inaticn cf 7mt.x sup2lies by r ad i r l rg i ca l  agents is a ratttr of 
grave h p m t  t o  t h i s  Nation. 
Depmtwnt  *f Defense a re  located in cenpwativaly fw concentrated areas 
where, upder war conditions, water supplies sight be pa r t i cu la r ly  susceptible 
t c  radiclogicel  cmntaninaticn. 

!Amy r f  the indus t r i a l  f a c i l i t i e s  cf t h e  

>hch thought has been given by many coapetent s c i e n t i s t s  rn  the prrbable 
e f f ec t s  cf rad io lcg ica l  materials cn wator supplies. IIrwmer, as rf this 
dat.;, no r e s , ; z c h  2 . d  d e v e h p c n t  programs frr proving thesa thrughts a d  
sumises  are  being carr ied cn althrugh e progrm i s  present ly  under considera- 
t ien.  Research erd dewlrpnent  p rcbpns  fe r  the t r e e t m n t  rf waters fro3 
plan ts  manufacturing radiological  na t a r in l s  have bean carr ied rn  and a re  
cmtinuing t* the  ex' th?.t the qua i i ty  of water supplies i n  the Vicinity m y  
nr,t bs advzrsely affected.  The lack cf specif ic  knwlzdge as t c  the e f fec ts  
?f rad ic lc&ica l  ccntiuninaticn cn - m t z r  s u g d i e s  a d  the indequacy rf present 
metkds  cf water t r e a t r e n t  f o r  ronr,vinh such cnntariination vrcdd prpvent the 
teking cf e f fec t ive  countwmnasures i n  the event cf an emergency. 

The Reseerch ard Develcpxmt Bcara should d i r e c t  a t ten t ion  t e  the  need 
i n  the f i e l d  of qua l i t y  c , f  va te r  

(1) fcr discrver inb end developing a t e s t  r,r tests f c r  rapidly 
ard accurately detect ing the  presence and concentration of 
radic,lnl;ical materials,  including f i s s i o n  prrducts, i n  water 
rmppli*s 
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, ( 2 )  for . inves t iga t ing  the  e f f ec t s  of atomic b l a s t s  in  a i r ,  
underground and underwater on recharge a reas  rf a g m n d  
water supply and on r ive r s  , reservoirs,  transmission mains 
and other  major pa r t s  of a water supply system 

(3) fo r  invest igat ing t h e  effectiveness of the various existing 
types of water treatment processes in removing radiological  
contamination from water supplies and 

f o r  modification of ex is t ing  procedures or  developing new 
simple and ef fec t ive  methods fo r  removing radiological  
contamination froin water supplies should t h e  exis t ing 
methods prove t o  be ineffective.  

I 

(4)  

2.9 Dissemination of Information 

Any at tack on the  United S ta tes  by an enany anploying radiological  

%=re would be 
agents would probably be a surprise  attack. Centers of  i ndus t r i a l  
concentration would seem t o  be the object of an attack. 
l i t t l e  time t o  i n s t ruc t  the superintendents ard operators of water supply 
systems furnishing ?rater t o  the f a c i l i t i e s  of the  Department of Defense i n  
methods of detect ing and decontaminating radiological  materials. Uuch of 
the  instruct ion would be acconplished by the U. S, Public Health Service 
and the  State  Health au tho r i t i e s  who would u-doubtedly have large parts 
i n  protecting c i v i l i a n s  i n  ths  event cf en emergency as they have in the 
past. Any c i v i l  defense organization authorized for a wartine emergency 
would also have a prime i n t e r e s t  in inst ruct ing vratir supply personnel. 

The Research nrd Development E o x d  should d i rdc t  a t t en t ion  t o  the  need 
f o r  the dissemination t o  the extent permitted by m t i o n a l  securi ty  of the 
informetion ?.nd metws and procedures for  the detect ion and decontamination 
of chemical, biological  and radiological  materials in water supplies derived 
form research and development progrws recommended -herein t o  the U. s. 
Public Health Service, t o  t h s  s t a t e  heal th  autnori t ies ,  t o  the c i v i l  a e f m s e  
agency acthcrized for  a nat ional  emergency and t o  suporintendents and 
operztors of wzter zup21y systems furnishing water t o  the  f a c i l i t i e s  of 
the Depnrtnent of Defense. 

3. SUi&ARY 

3.1 It is recommended t h a t  the Research and bevelcpnent Bo3.rd advise t h e  
Secrotary of Dsfense, the  interested 90-rds ar.d Depnrtment.s of tb Depertnent 
of Dafense, the N~t io r i a l  SJcurity Resources Bo<ard, the Atonic Energy Com.issior; 
ard a l l  o t i x r  intorzst-d Fsdoral Agencies t h a t  a study on qua l i ty  of watx 
with emphasis on contamination a d  decontanination has revealed tkt 
deficiancies  znd inzdequacies e x i s t  i n  research ard development prograns 
i n  the f i e l d  of hydrology and tb?t research ?nd developent  p r o p a m  Should 
be in i t i a t ed  h e d h t e l y  and energat ical ly  carr ied on t o  
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3.1.1 Discovur’and develo apidly and accurately 

detect ing tho presence ami concentration of  cliemical, bacteri- 
ological  and radiological  c o n t a m h n t s  in a water supply 

3.1.2 Invbstigste the  effectiveness of the various types oi’ exis t ing 
water treatment processes f o r  decontaminating a vrater supply 
CCntaqiMted by one or more of the vcrious radiological  
contaninat i n g  x t e r  i a l s  

3.1.3 Discovzr and develop new riothods f o r  decontaminating a w n t e r  
su:fiply contaninatel  bj o x  o r  cLore of the vwious radiologicel 
contaTinating m t c r i s l s  

Invest igate  the e f f ec t s  of atomic bl?.sts i n  a i r ,  undorground and 
underwater, with t h e  f i s s i o n  products produced therufron, on r e  
charge areas  of ground water supplies; on r ivers ,  storage 
reservoi rs  a113 transmission mains constructed of vprious 
materials;  and on any other najer pert of a water su?ply systen. 

3.1.4 

3.2 It, i s  recornended that th.;. Resilrck a.nd Developnent Bwpd rocomend 
t o  t h e  Federal  estnblishnents and agencies named i n  3.1 above t?nt 
rssiiarch md development progr;tIm cn qua l i ty  ef mt;r i n  the f i a l d  of 
hydrology, 2s listed in  3.1.1, 3.1.2, 3.1.3, a d  3.1.4 above, te  Fmediately 
i n i t i a t e d  a d  energe t ica l ly  ::arried c u t  fo r  the purpose of eliminating 
the daf ic iencies  and ir,adeqmcies revealed by the study on qua l i ty  vf 
watcr v i t h  enphwl-i on contr.nination rnd decontnnination. 

3.3 
the  Feaeral  es tabl ishnents  and zgencies naiud in 3.1 abme tr mke avaiiable 
i n  sc fa r  as the  na t iona l  securi ty  w i l l  p w $ t  tne  r e s u l t s  of the rasaarch 
and developnent program recormendod i n  3.1.1, 3.1.2, 3.1.3 mxl 3.1.4 above 
t o  the G. S. Fublic Health asrvice,  the  hezi th  au tho r i t i e s  r f  the various 
s t a t e s ,  any autliorixed c i v i l  defense organization 2nd tb. superinterdents 
and opers t r r s  of zunic ipa l  arid pr ivately ovmd watcr sup$y systens furnish- 
ing a l l  or any p u t  of the water required by any f a c i l i t y  ?f the  Depnrtrlcnt 
of  Defense. 

It i s  fur ther  reccmunended that the Hesearch and Develowent Eoard urge 

4 .  C O I ~ c L t i ~ I a ~  

Rapid and accurate procedures f e r  aotcct ing the presence er?d cor,ce:itra- 7 

t i on  of chwica l ,  Sj.ologice1 ai-$. rzd ic lo- ics l  contaqination i n  m t c r  suppliss 
era  urgent:y required so  t.hat ccuntsr!%easurus rlay be taken t o  protect the 
i:ealth c.f the h’stion. 
wat5r s-cpplies contaninatea by chemical, biological  ard raddlnlcgical material- 
are  essential t o  t.he heal th  of th? people ard the  prroductivit;; rf the Country; 
The appl icat ion cf bhsse t e s t s  f o r  detect ing the presence <?rd conccntrrtion 
of ccnta-Anatinn i n  wat,2r suppli6.s 2nd rf these n.?theds f c ~ r  the d a c m t a o i n a  
t i on  cf :r?.ter fourxl t n  bz c?ntar:iinated denarxls t h z t  knowledqe o f  such t e s t s ,  
procedures and nethods bo dissmina ted  t o  t;m personnel responsible f c r  t i e  
supLrvision and cpariltinri rf  vrater t r e a t m a t  f a c i l i t i e s  in r rder  tkt. the 
nat icn mny be prepared f o r  any emergency. 

M e t k ~ s  ;ir< pocedures  for t he  ddcontaiiration of  

I 


