REPRODUCED AT THE NATIONAL ARCHIVES § :

i T
5 i
\
P T — T,

Dcpgrtment of Uefense
(- THE HlSEaliCH aND DEVELOPKENT BOAID
CAMITTEE OW LEDICAL SCIMNCLS A
ond ' \?(
COJATIEE ON ATIC ENERGY M
-haShinE,tDn 25, chn

JOINT PoNEL ON LEDICAL ASPECTS OF aTO:IC LakFALRE

aponda for the Third Liceting

to be held 2t 0SD1.940706.007
argonne Netional Leboratory

6111 University avonue
Site B, Conference Hoom
Chicago 37, Illinois
15 and 16 Deccmber 1949

ITii. 1 —— approval of minutes of Second eeting.

ITE. 2 —- hLeview of Service Programs on hedical Aspects of atomic
warfere

Attached: Bul 6/2

ITH; 3 — Program Guidunce Heport, 1952

attached: Bali 12/1
BECLASSIFIED

. . el de L
ITE: 4 Other Business By ﬁ i i NARS, Date J{@@j_

attecheds  BaW 11/

GHY 17/1 (for pancl members only)
Bal 11/2 (fur panel members only)

ITL. 5 — Late of Nery wmeeting

-

"k."(‘, + : FwoL \ LY TN .411‘;-

/ JaBS E. 1cCORLACK, LD,
" bxeecutive Director
Cormittee on ledieal Sciences

EZJul—‘J 1994

RG 330, Secrernr; OF Dere

[arre y 4t Reszreen Ryn Devis e o

ARD WEcorny repr WG Oannizy. sy

Bumer, Aue The Neotwmen OF Peserseny
Ans Dereia 10 |446- 1353 .
Xor LT
Yite -2 /Rawel (ovr Aaswsn DAL

DoD RECC




T A r<

REPRODUCED AT THE NATiUi...

“fepartment . Defense
THE RESEARCH aND LEVELOPMENT BOARD
COMMITTEE ON MEDICaL SCIENCES
Tand.. . .
- COMMITTEE ON ATOMIC ENERGY
Washington 25, D.C.

JOINT PaNEL ON HMEDICal ASPECTS UF ATOMIC WARFARE

agenda, 3rd lieeting

ITH{ 1 -~ approval of kinutes of 2nd keeting.

1. iwinutes of the Second liceting have been distributed to all

members.

2. 'Te following actions have been taken in regard to implementa-

tion of Panel recommendations:

(a} 1n regard to the problem of budgeting for research travel
funds (par. 7d, wuinutes of lst Panel i.ceting), the Committee
on wediccl Sciences has trunsmitted the following recommenda—
tion to the kxecutive Secretary, hIB:

"1t is recommended that the RDB be advised of the
Committec opinion that lack ef funds, which may be
utilized fer travel by military and civilizn scientific
personnel in attendance at secientific meetings and in
visits to pertinent laberatories, scriously curtails the
cf fectiviness of such scicntific persomnel and resulis in
delay of resecrch progress and needless waste of el funds.

"The Comittée therofore recommends that the RDB make
suiteble rapresentation to the Seerctary of wfunse looking
toward cnactment of legislation, if necussury, in order to

muke funds appropriczted for rcsearch and development avail-
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\
Iterm 1 Continued

(

(b)

(c)
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able fer truvcl expense of military and civilian pursonncl,
in the interest of M«D projects, such travel expenses to be
teken from funds allocated to the KD projects in the interest
of which such trzvel is undertaken.
In regard to Pancl recommendations under Item 2 of 2nd Panel
meeting, the Committoe on liedical Seiences took the following
action:

"Endorsed the action of the Joint Pancl on ledical
aspects of atomic warfare at its 2nd meeting, 7 Yctober
1949, in approving the recommendations of the wola hedical
advisory Comittee with regard te human experimentection,
both in principle and according to the suggested protocol
for human studies (Bx'/ 10/1) with the stipulation that other
phasos of rescarch in the medical aspects of atomic warfare
(such as thermzl burns) should not receive ony less emphusis
becausc of the Committee action on this mzttur.®
In regard to Panel recommendutions eoncerning the next atomic
bomb test, the Committee took the following actiont

“#pproved the zction of the Joint Pznel on kiedical aspects
of ntomic lerfare in their endorscment in principle of the
Joint ~LC-Department of Lcfenso Biouediczl Progrom for the
next utomic bomb test, as deseribed to that Pansl by Coiptain

f. .. Drocgur, v, Ubk, and ¢s summarized in Log bo. 3457 ."
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REPRODUCED AT THE NATIONAL ARCHIVES
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Depertient of Defense
THE RESEaR.H &ND DEVELUPLZWNT BOshD
COMITTEE ON MEDICAL SCIENC.LS
and
COMnITTEE ON ,.TGRIIC ENERGY
washington 25, D.C,

JOTHT BT ON ELDTC. T LSPRCTS OF LTOUIC & AR

Bali 6/2 ngenda, 3rd keeting

ITE! 2 — Keview of Scrvice Programs on iledical aspects of atomic
warfare

attached: (a) LB 8/6- List of Current iwl rrojects in liedical Sciences,
Classified by wester Plan Technical Objectives,
Novembar 1949.
(B) wB 28/13 — turmary of Lstimeted Obligations 1949 « 1950
and Budget bBstinctes for 1951 sassigned to
und, Log Nao. 34926, dtd 25 Nov 1949.

(C) Log dos 34925 ~ kxcerpts as follows:

LB 28/1 uxcerpt, .rmy Justificction of nstimctes
for KD nctivitics, ¥I 1951, puges
30-34 of Log Koe 33220, Loy 1, 1949.

uB 28/2 Excerpt, Nuvy kbl rreliminery Budget Lstimates
for ¥Y 1951 with botim:ted Obligetions
for ¥FY 1949 and 1950, from Log lio.
33221, way 1, 1949, pages 19-24.

B 28/2.1 Bxecerpt, Nuvy huD kstimsted Obligations for
FY 1949 and 1950, Log iio. 332214,
pege 1, mey 1, 1949,

wB 28/3 Excerpt, air Forces Estinates naD, FY 1951,
from Log fo. 33222, 1 uzy 1949.

l. & review of current and plinned research and development
prograns in the filld of intercest of the Panel is an essentiul step in
the preparstion of the Program Guidance heport for FY 1652 (iten 3).

2y at the 2nd Pancl meetin,, a major pzrt eof the Wavy program on
the nedicsl aspects of ctomic warfarc wes reviewed et the liavel hediological
Defense Lzboratory. arrangements have bgen nude with service merbors of
the Punel to complete the prescntation of the havy progran: and to present

the «rmy ond «ir Force progrens ot this 3rd funcl nucting.
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Bal. 6/2 Contimued

3. sttachments {a), (8) and (C) are presented as general background

informetion to be used in conjuncticn with the more specific and dcteiled
information presented by the militiry members of the Papel.

4. Informztion concerning rclated programs of other agencies, such
a8 the aiC end USPHS will be made available insofar as possible.

Ir, H, L. sndrews will present a resumé of UbcHS programs in the area

of interest of the Panel, Dr. J. L. cowers will prosent a resume of the

#EC mediczl and biological program.

(This Item page may be downgrided to Confidenticl upon

renovel of the becret attachments )
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THE RE.SI:.mCH &ND DEVELOP’M BOaRD
GOk ITTEE ON IEDIC.L SCIENCES
Washington 25, L.C.

Log No.34926
Copy No.

LB 28/13 25 November 1949

SUMLIARY OF STLATED OBLIGATIONS 1949 and 1950 and BUDGET ESTLIATES

FOR 1951, aobIGNED 7O THE COICIITTEE ON 1LDIC.L SCIENCES
(Fiscul Latia in Yhousunds of Dollars...by Lepts.)

Tech. Ubj. Lepartment ¥Y 1949  FY 1950 FY 1651 (low) FY 1051(high)
Av—6 (n)  army 334 466 625 885
favy 1.41 492 640 A
air Force _ _95
o _ Total D/D_ _ 775_ o 9_58 4 _ _1336_ _ _1T7_
Po-11 (B)~ irmy 286 219.2 273 545
Navy 17 10 32 32
air Force 182 305 _&s -
o _ Lotal D/D. | 487 _ _ 5342 _ _ 30_ _ _ 666
Po-12-{a)" army U 0 0 50
Navy 956 g23 1330 1635
ir Force < 1226.1 1459 1940
_ _ Total B/D_ _ 1361 _ _2149.1 _ _ 28%_ _ _ 3625_
P0-13(n)  army 726 956 1082 1148
Navy 443 154 418 551
air Force 48 200 23
_ _ Totel B/D_ _ 1176 _ _1159,1 _ _ 170_ _ 1492
PO-14{#) =~ army 1328 1542.1 1823 2151
Navy 466 665.5 337 :‘E
air Force 9] 0 32
_ _ Totedl D/D_ _ 194 _ _ 2207.6 _ _ 2192 _ 2609 _
PO-15(n) = army 4 162 109 45
»avy 22 28.5 42 58
air Farce U U 0.7
- - Total /D _ _26 _ _ 190.5 _ _ 152 _ _ 474
P0-16(B) ~ nrmy Tc11 6% 748 852
ravy 906 605 562 704,
air Force 174 1 56 71
_ wotal /D _ 2091 _ _1265_ _ _ 1366 _ 1578
PO-dils_ _ Havy _ _ _ . I ¥ 2
5e-13(8) T Ermy 221 58,5 245 321
Navy 321 185 544, i
4ir Foree 46 9.7 127 134
___ _ _ TotalL/D_ _ 338 _ _ 283.3 _ _ 90_ .23z
BR-3 _ _ Muvy _ _ _ _ _ _ _ b48_ _ - -
TOTal: Lrmy 3914 4082.9 4909 6367
Navy 6372 3711.7 3955 5116
air Force _812 1620.7 2251 2860
T/T_ 11098 9415.3 _ 11115 _14352_

siiscollineous group of pro&,ru.ms \hich Navy considered 1t could not prOperly

clussify under zny of the exasting PO Technicel Ubjectives.
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REPRODUCED AT THT 770 . SRCHIVES

Department of Lefense
THE HeSinndCH oND DLVELOPLENT BOaldD
COLLITIEE ON 1iDICiL SUILNCLS
tesiiington 25, L.C, Log Nos 34925

-

Copy ilo.

25 November 1949

shuY, Na.VY LND 418 FOWCE
PRELTIINLEY BUDGET nSTIMATES FOR FY 1951
WITH
LESTILnTES OBLIGATIONS FOR FY 1949 aND 1950

attached: 1B 28/1 EXCERPT: army Justification of bstimates for
huD activities, FI 1951, from pages
30-34 of wB 28/1, Log Wo. 33220,
Lay 1, 1949.

iB 28/2 EXCENPT: Havy «&D Prolininary Budget wstimates
for FY 1951 with bstirated Obliga—
tions for FY 1649 =nd 1950, pages
19-24 of L3 28/2, Log lio. 33221,
way 1, 1949,

WwB 28/2.1 LaCoiPT: bstimuted Ubligations for FY 1949 end
1650 (Navy laD). from puge 1 of
1B 28/2.1, Log o, 33221, Lay 1, 1949.

=B 28/3 ExCERPT: air Forces bstinstes lad, FY 1951.
page 1 of LB 28/3, Loy wo. 33222, wuy 1,
1549,

attachoent (C) to Item 2
3rd apenda, Bal
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REPRODUCED AT THE NATIONAL ARCHIVES
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Department of Lefense
THE MESLuHCH AND DiVELOF.LNT BOsRD
CO.ITTEE ON I IDICAL SCIENCES
Wwushington 25, D.C,

25 November 1949

i'B 28/1 EXCLHPT

ANY JUSTIFICATION OF BSTIMATES FOR RuD
~CTIVITIES, FY 1951, from puges 30-34 of
w3 28/1, Log #o. 33220, wcy 1, 1949

- — . S 7 7
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AW=6 - Contimued. : BEstinatod Obligntions
FY 1989 FY 1950 Fi 19514 FY 19513
Internnl kodieine Low Hzh

6-60=09-04 ~ Protcin and =ninc mcid § w* $ 6,282 $ 3,700 $ 3,300
i Tdver Al:owl =~ T
migsion on liver discasc-~
Davidson - Harvard.

6~60-13-09 - FEffect of injoctions of 37,266 43,000 46,000 46,000
nueleoproteine obtnined
fron lcukoeytes loft af-
tor proper-tion of plasna
for agranulocytosia -
Struni ~-Byrn-Hawr hospital.

6~60-13-13 ~ Chemieal and physiclogic 23,002 16,320 25,000 25,000
requirencnts and evalua~
tion of blood and bvlood
substitutes~-Brooke Army
Hedlenl Center.

ok ~ The prevention, control 0 0 0 55,000
and treatment of infec-
tions and commmniesble
diseases in eagualtics
suffering from thernal
burne and/or thermal
burns plus radiation in-
Jury.
wn ~ Mutritional requiremonts 0 0 0 25,000
of extensive thernzl burns

Basgie Nediezl Sclence

T 6-84-06-02 - Rndiation eoffects on o 14,355
aquous sclution.

6-64-09%-02 — Regeneration of the liver- 21,823 21,823 21,823 21,823
Ravdin-Univ, of Penn,

6-64-09-04 ~ Rodiun chloride—Roofc - 7,26 7,216 7,216 7,216
Univ. of Eansas.

6-64-12-14 -~ Protein metabolisn in b e 51, 460 51,460
disense ~nd injury -
Lyons-Tulano University.

*¥ (mernting on funds frono previcus fiscnl year
*x% Planned Projects
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“'B 26/1 LXCLIPT COMT.

Title of fpproprintiont Medle#l & Hospital Devwartnent, Army - Cont'd.

A6 - (Continuod) Bstinnted Obvligations
Surzory FY 1949  FY 1950  FY 1951-3 FY 1951-B
Low Hizh
6~59-11-02 — Ronrl Dysfunction fol- $ 24,750 $ $ $
lovcing therad Aoy,
AFSWP funds.
6-59-12-05 - Nutrition and anemln 30,000 31,850 50, 000 50, 000

in wound healing - Med~
lcal Futrition Lab,

6~59-12-08 ~ Troatment of Bumns ~ 10, 476
AFSYP funds.
6-59-12-02 — Hew nethods in treat— 64, 774
nent of thernmal Burns
AFSWP funds.
*ok - The treasmeont of frac— 0 0 0 45,000

tures comlicated by
oxtenslive thernmal burns
of the overlying tissuo.

ok - Thermal burns, nhysiolog~ 0 ¢ 50,000 50,000
: icsl and bionhysicsl fac-
$ors involved in fluid )
transudntion froo a burnt
surface and the develop-
nent of nethods and nater-
il for equilibration of
fluid nmoveneat similating
norn~al skin without inter-~
fercnece with cirenl-«tion
~nd inercasinz hazards of
infeetion.

ok -~ Dend tissue smenration in 0 G 0 25,000
thernnl burns, its acccl-
cration and control

Bl - &kin grafting in thernal 0 0 0 30,000
burn treatnent.
ok ~ Oxynoly zclatin =nd dox-
tron as plrsnn substitutes., O 0 0 30,000
**x _ Plonned Projécts 2
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Title of Approoriation: Medieal & Hoepitnl Dopartmont, drmy -~ Gont'd.

AW-6 - Contimuod, : Bstinated Obligations

FY 1989 FY 1950 FY 1951-4 JFY 1951.3

Internal kodicine Low

6-60~09-04 - Protein and snmine aeid § $ 6,282 ¢ 3,300 $
iz Liver Zloznee - Core

mlssion on liver discase-
Davidson - Harvard,

6-60-13-09 - Effect of injections of 37,266 43,000 46,00C
nucleoprotcing obtnined
from loukoeytes left af-
tor preperation of plasna
for agranulocytosis ~
Strumi n-Byrn-lnwr hospitnl.

6-60-13~13 - Chemical and physiologle 23,002 16,320 25,000
requirencents and evalua~
tion of blood and blood
substitutes-Brooke Army
Medical Center,

ok - The prevention, control Y 0 0
and tre=mtnent of infee-
tions snd communicable
disecases in easualtics
suffering from theroal
burng and/or thermal
burns plus radiation in-
Jury.
b ~ Fatritional requirenoents 0 4] 0
of extensive thernsl burns

Baslc Medienl Sclence

6-54-058..02 — Rndiation ceffeets on 0 14, 355
aquous solution.

6-64-09.02 —~ Regeneration of the liver- 21,823 21,823 21,823
Ravdin-~Univ, of Penn,

f=54-09-04 ~ Rodiun chloride-Roofc - 7,216 7,216 7,216
Tndv. of Eansasg,

6=64=12=14 — Proteln metabolisn in " oo 51, 460
Gisense ~nd injury -
Iyons~Tulane University,

** Onerating on funds fron previous fisenl yenr
*»#% Tlanned Projocts
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REPRODUCED AT THE NATIONAL ARCHIVES
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!
KB 26/1 EXCEKPT CONT.
Title of ppropriation: MNodienl & Hospitnl Department, Avny - Cont'd,

Bstinated Obligations
PY 1949 FY 1950 FY 1951-4 FY 1951-B
AW~f ~ Continuecd Low High

Bagie Medie~l Seienee

6-64-12-17 - Infused red celle ns $ 10,000 $ 20,6580 § 25,000 § 25,000
a gource of wnrotein
in Man, Medlenl Nutri-
tion Laboratory.

6-88~05-01 - Refrigorator, blood, 7,200 4, 500 %, 900 4, 900
blologlonl, portable
flold-Engincering De—
velopnent Division.

Sub-total $334,260 $466,060 5614,211 $885,127
{ sPIWP) 100, 090
TOTAL $566, 060
4
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Depurtuent of Uefcnsc
THE hES.eniCH &ND DEVELOPLINT BOakD
CQIITTEL Ju L.EDIC.L SCLLNCLS
Lheshington 25, L.C.

o]

25 wovember 1949

.B 28/2 EYCELPT
NaVY ieD PWELTIIN.KY BUDGET ESTTi.nTES
FOR FY 1951 VITH ESTI..TED OBLIG.TIUNS FOR
FI 1949 and 1950
LB 28/2.1 ELCLIEPT

m5TILaTED OBLIGLT1ONS FOR FY 1949 and 1950
(v.vy H&L)

from 1.B 28/2, Log No, 33221 and 33221a

e —
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MB 28/2

AV-6 Techniques and equipment for solution of medical problems
encountered in radiological warfare.

Project o, Project Title Allocation of allecation of
“ Funds for 1951 Funds feor 1951
"B" Budget VAT Budget

Bureau of Aeronautics

520 503 Radiclogical decontamination-

listhods & equipment -~ develop—

ment & evaluation of, $10,000 $10,000
520 504 Experimental itests and develop-

ment of radiological equip-

ments and materials. 10,000 10,000

Bureau of Ships

NS 081-001 Lontaminstion and decontamina-

tion studies (Joint Project) 20,000 31,000
N5 081-004 Handling and disposal of radio-

active material (Joint Project) 1,000 1,000
NS 086~001  Ekngineering materials investiga-

tion - general (Joint Project) 1,000 1,000

NS 087-002 édnalytical procedures and
standards - bzsic dev. studies
{Joint Project) | 9,000 12,000

Bursau of Yards and Docks

NY 320-001 Kadiologlcal Safety, Hunters Pt. 90,000 160,000

JBureau of wmedicine and Surgery

Informaticn surveys and prepara-
tion of mamazls (NKIL) 3,000 4,000

Future atomic bomb detonation
tests. (NRDL) 6,000 7,000

Airborne contaminction research.
{ NRLL) 1,000 1,000

Photo raphic dosimetry techniques

and measurements, including (a)

enexgy dependence of film badges

and dosimeters.{NalLL) ' 2, 500 4,000

13 -
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' REPRODUCED AT THE XNa:lIONAL ARCHIVES ’} (

Ny

AVW-6 con tinued

Biological dosimetry,including
(b) luminescent bacteria.NRDL ¥ 1,000 ‘»

Contaminztion and decontamination
studies. (Nubl) 2,000

theorsticul studies and calculae
tion on radiation. {NhDL} 2,000

Instruments, instrumentation wnd
special apparatus. (NRIL) 4,000

ksdiation measurement procedures
and standards. ( NROL) 1,500

Analytical procedurss and stand-
ards. { NaDL) 6,000

Practical studies of air-borne
contamination. { NhIL) 10,000

Photographic dosimetry develop-

ment, including {a) evaluation

and development of photographic

materizls, and {b) extension and
usefulness of photographic detec-

tors. (NRIL) 2,500

Photographic dosimetry application
ineluding (&) specificution for

casualty budies, und (b) wray
czllibration standards. ( NRDL) 2, 500,

Chemical dosimeter, including (=}
investigation of a calormet.r
dosimeter. (WafL) 5,000

Properties of radiocactive air dis-
persions, including {a} retention
of radioactivity by dust.(MNIL) 3,500

Practical studies on rudiouctive

air dispersions - gases and vapors,
including (a) techniques for evalua-
ticn by respiratery protcctive devices,
(b) technigques for the collection and
anslysis of redioactive air dispersions,
and (c) teehnicucs for the collecticn

znd anzlysis of rudiocactive gises and
vapors.( NRIL) 4,000
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a¥i=6 continued

Practical studies of protective

clothing, including (z) evaluation

of protective clothing~~theoretical

wnd (b) evaluation of protcctive

clothing -—experimental.{ NkDL) 3,000 4,000

Shielding afforded by complex struc-
ture. \NKIL) 2, 500 3,000

hadioactive air dispersion studies

including (&) radicactive contami-

nation of ex-target ship vemtilating

systcms; and (b) hazard from indus-

trisl operations on surfaces con—

taminated by r;dicactivity. (NnDL),. 3,500 4,000

Lethal and sublethal dose studiss -

acute and chronic exposure to internal

radiation, including (2} inhalation

studies on radicactive materizsls;

(b) ingesticn studies on radioasctive

materials; (c) percutaneous and ground

contzmination with radiocactive materials;

and (d} radiotoxicity of sbsorbed radio— .

isotopese (NeIL) 16,000 17,000

Physiclogical and histological effects

of ionizing radiations, including (&)

effects of ionizing radiation on hor-

none systems; (b) role of individnal

organs in pathogo nesis of radiation

sickness; wnd (¢) effects of radis~

tion on susceptibiity to cir-borne

infections. (NhIL) 16,000 17,000

Biochenical changes following irradi-

ation, including (a) histo-cuemistry

of radiation effects; (b) effects of

ionizing radiation on internmediary

netubolism and nutrition; znd { c)

gffects of ionizing radiztion on

enzyme systems, (NHIL) 12,000 15,000
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LY—6 contimed

Laximum pernissible dosage manuul

(NidL) 8,000

£

Studles on raximum permissible

dosage of radiation; and {b)

evaluation of additive effects

of various types of radizstion.

( NkIL) 17,000

Radiation illness- external, in-
cluding (a) effects of totsl body
irradiation on fregility of red
blood cells; and (b) effects of
total body irradiation upon

nucleic acids and nucleic proteinse

(NoIL) 11,000

Hadlation illness~ internal, in-

cluding (a) development of cliniczl
diagnostic procedures; and (b) ap-

plied ¢linicul laboratory procedures
deternination of natural oceurring

radiation in normal urine. (H&IL) 4,500

Influence of phurmacological zgents

upon the effects of irradiation -

internal, including (a) prophyl.ctic

znd therapeutic mcasures. (NRLL) 9,000

applied physicsl diwgnosis. {i-LL) 5,000
Biological analytical techniques,

including {a) new radicautographic
techniques, {NRIL) 4,000

Cliniccl radiochemistry manual
preparation. (NaIL) 2,000

air blast injury studies.(NiRI 4,000
Flashburn studies.ihaRI) 12,000

o)

Cobult irrzdiator. (NWHI) 7,000

- 22 -
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AW=-6 continued

Mzthematical anslysis of data
froma
L wtomic wecpons testing
{v) delual JoS. STUULLS
\c} favtors rcluting animal
irradiator experiments to
mans (N.hI) % 6,000

Preparation for atomic weupons field

Office of Haval Kusegrch

NR 111 767
RE 112 124
NR 112 376

NKE 115 1€2

Nk 115 575
NRE 124 015

Wk 131 163
Rk 131 174
h 170 G20
Nk 171 294
HR 182 704
AR 182 738
Nk 182

Wk 182

tests. (NUMRI) 70,000
atonic weapons field tests, (MHI) 120,000
Psychological aspects of ctomic

werfare, (Literature Survey Only.)

{ NI} 20,000
Biological accumulation of in-

organic mzterials by algae. 0
Mutritional edems znd anemiz 0
Iron metabeclisn 10,000
Sterility and semisterility in

mammzals o
Leucopoiesis 4,000
Hemolytic anemia G
Plasma protein fracticnation as

affected by bums from heat and
rodioactivity 10,000
anti-tissue immne serurn. C
Immunologicel studies on Erythrocytes O
anplificaticn of flurcscepic irsge 0
Hadicactive therupy of graves

discase 38,200
metabolisn of redicactive flucrine
phcsphercus and strontiun 7,000

tadioisotope studies in hunun encmel 0

Effect of lonizing radicticns on

szliva 14,000
~evelopment of orul apparztus to

detect lethel znd sub-lethal doses

of lonizing r=diztions 7,500
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MB 28/2
AV-6 continued.

NR 182 Influence of nutrition on responses

) of salive to ionizing radiations $ 0 ¥ 8,000

HR 487 ( AEC Hestricted Data) 50,000 50,000
- 24 -
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Dopartuent of lifense
THE RESEAWRCH aND DLVELOPWENT BOARD
CARI1I.TEE ON 11DIC:L SCIBNCES
LsSHINGTON 25, D.C.

25 Novumber 1949

wB 28/4¢1 EXCERPT

LSTIL.TED OBLIGATIONS FOit FY 1949 znd 1950
Nevy R&D

a.—6 Techniques and equipment for solution of medical probloms
encountered in radiological warfare

Operational iequirement allocaztions
Murber Short Title 1949 1950

Bureau of Ships

Ar=06601 Lecontemination 2 16,000 49,680

Burcen of medicine « Surpery

at~06602 negdical Problems 280,000 375,000

dffice of Mvel hesuareh {fesearch Group)

D602 uediesl Problens 35,000 17,700
TOPAL 331,000 492,380

. lZJut—q 1994
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Department of D.fense
THE 1i.85shCH ~ND DEVELOPLENT BOnKD
CAIATTEE UN L.EIICAL SCIENCLS
hishingten 25, D.C,

25 November 1G49

¥B 28/3 EXCERPT
alr FOXCES ESTiLTES KeD, ¥Y 1951

from page 9 of LB 26/3, Loy wo. 33222
wey 1, 1949

"k i
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Lepartuent of Lefense
THE sESialCH &ND DEVELQPLLNT BOAKD
CQIITTEE ON L.EDICAL SCIDNCLS
wugshington 25, D.C.

i:B 28/3 EXCERPT 25 November 1949
aIlk FOLCES ESTILTES H&D, FY 1951

aw~6 Techniques and Equipment for Solution of liedical Problems
Encountered in sdadiological larfure

“ Budget B Budget
ochool. of aviution liedicine
Protective skin film, oxygen wask and
radicactive filters. + o ¢ 2 ¢ o s+ o o » ¥ 5,000 v 4,000
Purmacological studics in treatmoent of
radiation casuslties lacute & chronie) . . 4,700 4,000
. lechniques and equipment for transporta- i
tion of rediation cosualties by 2ir « « v 3,000 2,500
Treatment of acute radiction illncss - - & 5,000 3,800
Biological affects of jonizing radiutions.
under conditions of znoxic, cold and heat. 25,000 19,000
alr Surceon's Uffice
Thermal burns encountered in ctomic blasts. _50,000 38,000
Totel 4l 492,700 #71,300

There were no expenditures for FY 1949 and 1950 by the air Force with
which to compare the above figures.
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Balt 12/1

Lupertuent of Defense
T i HwSewdWCH AND DEVRLOPLBENT BOLKD
CAho ITTEE JIN 1abL1Cal SCILwCLS
wnd
CAJudTTEE ON ATG.IC LNERGY
Laghington 25, D.C.

JOINT PaNDL 0N IADICAYL #SPECTS OF HTOIC JFahE

aAgenda, 3rd liceting

ITR: 3 — Program Guidance leport, 1952

attached

: (.) RDB 200/17

Heferences: (a2) RDB 114/6, HIB Calendar, 1950,

1.

(b) B 22/3, Guidance for Program Planning in wedical
i Leciences, 1951.
{c) LDB 169/3, iuster Plan of Hescarch and Development, 1949.

attectment {») outlines the purposc and method of propering

the Program luidance heport for 1952, In accordance with refcrence (a),

which ws distributed under Itum 3 of the dSecond runcl mceting, this

Loport must bec submitted to the Board on 10 Februwry 1950 for trunsmittal

to the Departments. The Pancl's scetion of this report must be completed

«t this mceting in order to h.ve it available azlong with rcports from

other Fancls for the January meoting of the parcnt comrdttoes. ot that ..

time, cll reports will be integrated und consoliduted into a single

Program Guidance teport for 1252.

2+

keference {b) which was distributed at the First meeting of

the Pancl will scrve as an exanple of tho gencrazl contont of the Program

{uicance

Report in hediecl deiences, although the fermat for the 1952

report mey vory sonewhot from the 1951 report. Lf is suggested that

before the meeting, members review rofirence (b), Guidance for Progrem

Planning

3.

in wedical deiences, 1951.

heference (c) has not becn distributed to Panel members, but

. 2oy 1994
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B.>. 12/1 continued
. w1ll be avoilible @t the neetings This document is referrcd to in attach-

nent (u) and w41l oe utilizod only in providing very brocd, strotegic

guldance from ¢ militery point of vicw. This type guidance cun vury
recdily be incorporated in the Paniul's reportd vithout prior preparution
on the purt of the Fanel members, The Excoutive Director will bricfly
cutline this requirement 2t the mcoting.

4y all infomction presented under ltum 2 will be utilized in the
preperztion of the Program Guidunce licport. slthough no budgetary
figures will appear in the roport;, some budgutary informetion has been
furnished uncer Item 2, in order to mcke aveiluble some yuzrdstick of
relzative erphasis znong +the various prograns for the fiscal years 1945,

1950 and 1951.
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RESEARCHE AND DEVELOPMENT BOARD
Washington 25, D. C.

RDB 200/17 " , 21 October 1949

MEMORANDIM FOR EXECUTIVE DIRECTORS, RDB COMMITTEES
SUBJECT: Preparation of Program Guidance Report

ATTACHED: Sample Format

1. Introduction

The directive of the Board dated 1i September 1949 requires
that "the Board shall provide direction to the Depertments concerning
the research and development programs required to implement the Master
Plan, and shall infoyrm the Departments concerning sclentific and
engineering edvancea which might be of asslistance to them in the im-
provement of their programs.” The Program Guidance Report is deaigned
to provide guidance to the Departments Just prior to their formulstion
of a new budget. Since Department budget planning usually starts soon
after the flret of the calendar year, preparation for a report of this
type must start in the Research and Development Board by late Ogtober.
In past years, this type of report has carried various names, such as
the 10 Februery Report and the Annual Report. It is the purpose of
this memorandum to indicate appropriate content and general format.

2. Purpose

The Frogram Guidance Report should be organized sc as to show
its beuring on three distinct time phases of the program: the work of
the current fiscal year, that of the ensuing fiscal year, and that of
the next following fiscal year. The guidance provided in this report
should thus assist in a three-fold Job:

6. Modification of the current effort by eliminating any pro-
grams which are not working out properly or adding new
programs which have great need and promise.

b. Guldance for the RDB znd the Departments as to the proper
obligeticn of funds for the ensuing fiscel year.

¢. Guidance to the Departments ia preparing their budget
estimates for the next following fiacal year and guidancse
for reviewing those budget estimates upon their completion.

3. Guidance

The report srould contain the results of an examination of the
soundness of the current and proposed ressarch snd development programa
from a technical and sclentific standpoint, keeping in mind the military

e e e - e
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aims and requirements and the monetary limitations. It should be based
on all the information on programs available to the Committees, and on
the guidance furnighed by the Master Flan. The RDB Master Plan provides
an indicatlon from the military point of view of ths relstive importance
of arees of research and development. However, because of the fact that
there are only three levela of importance in the Master Plan, the guid-
tnce 30 provided ! necessarily breaed. Tt is expected that the com-
mittecs will use this broad guidance from the Master Plan and rofine it
by indicating gradations of importance of programs within areas carry-
ing the semo importance rating. The report should include advice as

to the appropriate changes in the progrcm, immediate and future, ro-
quired to insure the proper relative emphusis among the varlous areas

of research and dsvelopment of Interest to the committee. This advice
can be expressod in fiscal terms but this is not necessery and mey, in
many ceses, be undesirable. The Committees can use the 1949 Mester
Flan for the preliminsry preparation of this report. By 1 January, the
1950 Mester Plan will be available, providing the most up-to-date mili-
tary guldance, and should be used in the final considerations of the

report.

k, Content

As & guide to 2 pattern of presentation, the folluwing four
sectiong are suggssted as suitable parts of the report:

e. A section discussing the mllitary goals which the program
of the committoe ia designud to fulfill. This section
would contain «ll stoted militery goals that are available
from the Servicea or the Joint Chiefs of Staff. In aress
where no stated goels are evident, the responaible com-
mittee should attempt to provide them. These gozls should
be sorted according to the operntional categories of the
Master Plan to which they would contributs. Whenever
fecsible, an indication should be given as to the time =zt
which it ia plammed that a research and development

program will accomplish the gozl.

b. A section contalning a discussion of the deficiencies in
the present progrom which will seriously affect the meet-
ing of any of the milltery goals outlined in subporagraph
2. The relative importunce of these deflclencies should

be indicnted.

2. A section which discusses the present ressorch =nd develop-
ment program, with appropriate reference to the follewing

considercstions:

(1) The improvement in military perforuance which could
result from a porticular research and development
progran. If the successful completion of a given

. lZJoL\l 194
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research or development progran would net only
moderate or slight iwprovement in operttlionsnl nse-
fulness of the end item, then the relative merits

of the progran should bs weighed nnd recommendations

s ~ . T
1l D e magy e, s

(2) The technical feasibility of meeting military roguire-
nente or goanls. If the goanl appears to be incopable
of achievement or requires a high cost in terms of
time or monetary aupport, then the recommendations
ghould reflect these findings and alternative pro-
grams congldered.

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

(4} The extent to which the program has been coordinated
and integrated intc a unitary Department of Defense
program. This will lead to considerations of dupli-
cation of effort and the justification thereof.

(5) The facilities at which the work is performed, par-
ticularly with & view to employing the most effective
utilization of all pertinent facilities. FPrograms

. which might require the construction of new facili-
ties should be very carefully scrutinized to be sure
that they cannot be carried ocut at already existing
laboratories and that the program is of suffliclent
importance to warrent & new facility.

(6) The personnel problems encountered in the conduct of
regearch and davelopment effort in the various pro-
grams with respect to aveilability end state of
technical competence of personnel.

d. A section containing the conclusions and recommendations
concerning new programs which should be initiated 1o
eliminate sericus deflciencies 1n ths present prcgram,
and modifications of the present program which will pro-
vide the maximum support of the military requirements of
the program. Recognizing the possibility that the general
level of expenditure in the over-all area of committce
interest may not be changed, ihe new progrems &nd medifica-
tion of present programs should be rated relative to each
other so thet the most importent programs can be chosen
to maks up the committee over-all program. The recommenda-
tion should be as specific and factusl as posaible.

. 12 oy 1994
PG 330D, Secremhry OF Derersc
Cavrey 241, Reswregn Ben Devis o ey
ARD WEcord: 2epie WM NG O tn 2,
Bueaer, Apic The Rucomon OF Regeneaty
ANy ©etera 0T {496~ 1353 .




REPRODUCED AT THE NATIONAL ARCHIVES) :

¢ A

5. Format

Tho informetion assembled by the committees should be adjusted
to fit the perticular needs of thelr rospective areas of techriceol
intercvst. The prosentation of the information in sach case may not be
cupable o aotilng o unifiyn Jormst; howovor, o gamrle formnt 1s
cttached to show one poeglible way in which this information could be
assembled. The inclusion o the sample format is intended to help
define the typo of information needed, and to show a possible method of

presantation wkich would survoe the Departmenta and the RDB.

6. Timo Schadule

Since the Dapartments bagin their budget estimates soon after
the first of the calendar year, each committee is requested to provide
Program Guidance Reports in any arec which 1a of interest tc it by

10 February 1950.

/8/ R. F. RINEHART
Exscutlve Sscretary
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SAMPLE FORMAT
Military Goals
aolaticnnhipy of —uscnroh wnd deiali-mont TrogTant 1o tho Master Plan

by operational cntegories, technical objectivos involved.

1.1 Imedicto gonls {next 3 years)

1.2

Future gocls (next 3 years)

Deficiencies of Prasent E. uipments and Systems in Mesting Roguirements

A discussion of deficiencies in avnilable equipment together with z2n

indication of the relative importance of the doficlencies.

Present Resecrch and Development Progrsm in Support of Requirements

3.1

3.2

3.3

5.4

3.5
3.6

Technical feagibility of meeting militnry oporatlonal require-
ments,

Military volue of expected technicel dovelepments resulting fron
the program. Degree of improvement over aveilable equipnent amd
technigues.

Probability of successful outccrie in ressoncbls time and at
rensonable cost. Note any unressoncble agpects of time and cost,
Alternative prograns, if evident, with their probable comparative
value.

BEvidence of duplication, gops, or work of questioncble value.
Factors which seriously :nteriere with oiffectlive conduct orl
pregram - planning, personnel, facilities, roney, number employed

in pregren.

Lk T R R c. e
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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 development;
modifications required for (a) FY 1951 and (b) FY 1952.

4.2 Indication of projects or Programa which are recognized as Jjusti-
fiable duplication together with = priority listing of thoas

projects in order of promiss.
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THE RESEahCH »ND DEVELOF 'ENT BOARD
. CAi.ITTEE ON LEDICAL SCIENCGES
and .
COMNITTEL ON ~TUIC ENERGY
washington 25, D.C,

JUNT PaNEL ON I HDICAT oSFICTS OF AT IC LuahFahE

agends, 3rd Leeting
ITKi 4 — Other Business

4e Further Discussion of the Bio-i.edical Program of the Next atenic
Bemb Test

at the 2nd meeting, members of the fanel expressed the desire
of discussing further certain aspects of the program presented by
lr. Dracgere Or. George V. Lelioy will be presunt for this discussion.

B. Hadiocactive Contsmination of Vater znd heluted Problens

attached: (4) Baw 11/1, Dr. Dill's L.tter, dtd 7 Nov 1946,
Lo No. 347

(B) GHY 17/1, Wwelity of “ater Supplies with Emphosis
on Centaninztion and Lecontamination,
Punel on Hydrology, 20 Sept 1949 (for
menbers only).

(¢} Bav 11/2, Proposed Progrum for Heseorch in Decentamina—
tion of ladicactive Vatcer Supplies for Civilian
and Nilitzry Use. Joint ,EC~Dept. Dofense
Govermmental agency Confurence, 30 June 1949.

1. attachment (&) has been forwarded to the ¥Yanel for consideration.
attachments (B) and {(C} are of rclated interest and are presented for
information.

U. opecial neports

(1) Dr. novley L. Evans will rcport cn cctivities of the acdiological
Instrunentetion Pancl, aFsiP.

(This ltem 4 poge mey be downgreded te Confidentizl upon
removal of Seerct attuchment)
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itum 4, Other Business contimued

(23 1+ Colong) Fron L. Fruer, O fi;or of the working Group
aprointed to explore the possibility of the utilization of
catastrophes to study problems of mass handling of casualties,
will report on the activities of his group.

(3} The bxeoutive Director will report on rucent Committee action

taken in regard to allocation of primary responsibility for

research programs in the field of effcocts of atomic explosion.
This matter was referred to the Committee on wedical Scicnces

by the Committee on atomic Lnergy.

U 2oy 1994
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COPY MEDICAL DIVISION Log No. 34799
- ARMY CHEMICAL CENTER )

Maryland Copy Yo. A
BAW 11/1

7 November 1949

SUBJECT: Medical Division Sugrestions for Panel Discussion

TO: Army Secretary
Joint Panel en Medical Aspects of Atomic Warfare
The Research and Develspment Board
Department of Defense
Washington 25, D. C,

1. It is not certain that the undersigned will be able to attend
the next panel meeting. The follewing matters are suggested for panel

disoussion:

a. The establishment of adequate tolerance dosage limits
(civilian and military) for production of potable water from water contam-
inated with radiocective materials. Inclosure gl indicates Army interests
in this Tield. Ine interests of the AEC and of other governmental agencies
are being considered by a committee which met this past summer. It re-
viewed various proposed research programs, particularly that of the Oak
Ridge National Laboratory. The minutes of this meeting have not yet been

girculated officially.

b. Another group concerned with water supply is the Panel on
Hydrology, RDB Committee on Geophysics and Geography. This panel has pre-
pared a report on "Quality of Water Supplies with Emphasis on Contamination
and Decontamination™, GHY 17/1, Draft 2, dated 20 September 1949.

c. The interests of this Division of the Chemical Corps in water
supplies are described in three projects:

(1) 4-75-03-02 - Kit, Water Testing and Screening.
(2) 4-75-03-03 - Kit, viater Testing, Poiscnms.
(3) 4-75-05-C1 - Purification of Jatsr Conteminated by
Chemiecal, Bacterial and Radicactive Sub-
stances.
The brief and objective of each is guoted in inclesure #2 from the RDB

project cards.

Attachment (&), Other Business

i SN, NARS, Date

DECLASSIFIED Agenda, 3rd Meeting
! < [ Jt., Fanel on Med, Aspects of Atomic Warfars
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BAW 11/1 -- continused

d. The Chemical Corps has primary cognizance within the National
Military Establishment for research and development on methods of dissemi-

nation of Radiological Warfare agents. The accomplishment of this mission
FeGusa. -« b7 curtoin bacts Pisloricsl information be made available to
the Chemicnl Corps. The basic bilologisal information required by the
Chemical Corvs and considered to be of concern to this panel are sum-
marized in question form in inclosure #3, The Chemical Corgs is prohi-
bited from doing the work to obtein the answers to these questions and

must look to other agencies for the answers.

2. It will be appreciated if these matters are brought to the
attention of panel members in so far as seems appropriate.

FOR TFE CHIEF, MEDICAL DIVISION:

/s/
DAVID B. DILL
Seientific Directer

3 Incls.:
#1 - Extract of Research Program

§#2 = Description of Med. Div. Projects
#3 - wuestions re RN Progrem

. IZJUW 1294
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BAW 11/1.1 EXTRACT C
. - -0

P
Y

4 PROGRAM FOR RESEARCH IN DECONTAMINATION OF RADIOCACTIVE JATER SUPPLIES
FOR CIVILIAN AND MILITARY USES

-

* L] *

On the Army falls the heaviest responsibility for military and civi-
lian protection apainst contamination of water supplies by radioactive
materials. The Navy and Air Forces have special responsibility for pro-
tecting their own persomnel, but in general uss equipment developed by
the Army or in close cooperation with Army specialists., As sulmitted by
a representative of the Chemical Corps, the responsibilities of agencies
of the Department of the Army in connection with programs of purification
of water contaminated with radioactive materials have been established =as
follows:

1. "Ths Army is responsible for furnishing potable water to
troops to include production of potable water from water
contaminated by radiocactive materials, In the event of
failure of civil water purification systems due to radio-
logical contamination the Army will be called upon to fur-
nish stop gap dlscontamination or purify potable water
until such time as civil water purification systems are
again effeotive.™

2, Chemical Coros

2. 1Ihe chief, Chemioal Corps, has primary cognizance within
the Department of the Army for research and davelopment
in the field of offensive (excluding ths A Bomb) and
defensive radiological warfare to include decontamina-
tion. The Chemical Corps is also responsible, within
the National Military Establishmant, for the development
of means of dissemination of radielegical warfare agents.
The Chemical Corps, in qoccordance with the above
assignment of primsry cognizance for radiological war-
fare, is responsible for the water purification program
within the Army for the production of potable water
from water contaminated with radioactive material.

b. The Yhemical Corps, as an extension of its responsibi-
lities for radiosctive agents, will be responsible for
furnishing informestion as to the nature and types of
radioactive meterisls which may be found in water con-
taminated by radiological warfars agents.

Inclosure #1

PN WU f } L
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BAW 11/1.1 -- gontinued

The Chemical Corps will determine the adequacy of the
avallable information for the decontemination of water
contaminated with redicactive materials and obtain
additional information, if necessary.

The Chemieal Corps will assist in the evaluation of
Corps of Engincer equipment for the purificatien of
water from radicgotive materiesls. It 1s contemplated
that water purification methods, processes and agents
to be used in engineer equipment will have to be
cvaluated on e laboratory secale prior to taking in
standard and development engineer equipment. The
degres of radioactive contamination before and after
contemination will have to be ascertained.

The Chemicel Corps will develep and evaluate metheds,
procedures and materials to decontaminate water supplies
from radioactive materials, and pessible simultmneously
from BW, CW, and RW contamination.

Corps of Engine.rs

The Corps of Engineers is responsible for the development
and application of apparatus and equipment for the puri-
fication of water contaminated by radiocactive materials
for the production of potable water.

Medical Department

The Medical Department of the Department of the Army
{Surgeon Generalts Office) should establish for the Army
the tolerance dosages or safe limits for radioactive
contamination of water supplies.

¢ 2oy 1994
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BAW 11/1.2
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Project Brief and Objective

4~75-03-02 - Kit, Water Testing The objective and plan for this project
and Screening ig to incorporate into the present

Kit, vater Testing and Sorcening, =
practical test for agents of the G
series which will indicate clearly
whether or not water so contaminated
is drinkeable without danger to per-
sonnel; to improve the senmsitivity of
the DB=3 contained in the kit, whether
in pellets or in some other peackaged
form; to redesign the container and
content spaces to conform with current
Medical Dept. packaging standard sizes;
and to review, in ccllabormtion with
AEC, practical means for detecting
radiological contaminetien.

4-75-03-03 - Kit, Water Tosting  Tho objectlive and plan for this pro-
Polsons ject is to revise the present kit,

btased upon the approved military

l characteristics, in order to corresct
existing deficlencies. More specifi-
oally it is propesed to: (1) Incorporate
a suitable test for the nerve gases
into the kit; (2) Correct deficiencles
of sterage and corrosion; (3) Improve
the stability of the compenent re-
agents; and (4) Improve the carrying
strap and chenge the size of the kit
to conform to Medical Department
standards. The most satisfactory pro-
totype kit will be sent to the Medical
Departmznt for service testing and ap-
proprimte classification action.

4«75-05-01 - Purification of The objsctive is to develep techniques,
Water Contaminated treatments, and materials for providing
by Chemical, Bac-  the most effective means of decon-
terial and Radjo-  temination and purification of water
active Substances contaminated with chemical, bieclogical,
or radiological warfars (radioactive
materinls) contaminants, to render
such water potable within the permissible

Inclosure #2

12dony 1994
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limits of toxicity. This includes
such necessary research for the
development indicated as falls within

the responsibility of the Chemicel Corps.

Poodve b of the proportieg of BW, OV,

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 purificatirn
will be investigated and, if these
fail, new treatments, methods, and
materials will be developed. All
available research programs concerned
with furnishing potable water to troops
will be reviewed and mnalyzed. It is
contemplated that the Biolegical De-
partment of the Chemical Corps will
furnish biolegical toxiecity datae, and
that ccllaborative arrangements with
the Biclagical Department will elim-
inate duplicaticn of effort in the
purification of water from BW contam-
inants. The Atemic Energy Commissien
is conducting research in the field

of RW toxicity, which will be evaluated
for removal of radielogical contami-
nants frem water down to within the
permissible limits of radioclegical
toxiclty established for potable water.
The purification or decontaminstien of
water from redioactive contaminants
involves the necessity for laboratory
evalustion of water purificatioen;

the effect of these contaminants on
water purification egquipment and the
preblems of wasts disposal of such
contaminants. This project will be
closely coordinated with the Corps of
Engineers in conncotion with Engineer
Corps water purification equipment,
materials, and treatments.

. 2oy 199
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0

RADIOBIOLOGICAL UESTIONS ARISING F
IN CHEMICAL CORPS RW PROGRAM Y

29 Aupust 1949

1. How rmuch externai gumma radiation {Uu3 to 1.7 MEV) adminis-
tered within one hour to unshielded troops, by wnole body radiation, is
necessary to incapacitate approximately 50;; of the exposed troops within
a period of appreximately:

s, (ne hour? Aaﬁrwo
b.  Onc dey? Bo7c
c. One week? NS, Ud!

d. One month?

2. For the above dosages, aprroximately how leng would incapaci-
tation for combat military dutiss persist in each conse, and which
dosages would probably be lethal? If lethal, approximately what per-
cent of the sxposed personnel would be expected to die, and how long
(ronge and average) might the fatal cases be expscted to survive?

3. How much garma radiation {0.3 to 1.7 MEV) ebtainsd within one
hour by unshiclded trocps, would be acceptable Aas a military risk for
our own troopa:

as To result in no decrease of combat efficiency?
b, T2 result in some decreasz of combat efficiency, not to
exceed 10% temporary casualties and with no permenent casualties?

4. How much gamma radistion (0.3 to 1.7 MEV), obtained by airplane
e¢rews in 4 to 8 heurs, from a partly shislded RW load aborad the plane,
would be aceeptable as a militery risk:

a. To result in ro decrease cf conbat flying efficiency?

b. To result in no decresse in flying efficiency during the
missien (8 to 16 hours), and net to exceed 10% temperary casualties
after complstion of the mission, with no permanent easusltles?

5. In the two cases of exposed rir crews, paragraph 4, how long an
absencs from exoosure to radiation is rejulred befere the sarms man may
safsly undertake a duplieste mission without increqssd susesptibility
dug to former exfosura?

8. In the case of repeated sxposure of eir crews, as abeve, whst
iz the totel riasonable limit of exposurs to gamme radintion to still
af'fect neither:

a, Incapeecitetion for combat flying during a wer period of
five jzars, nor,

Inclosure 3
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b. shortening of the life span by =more than o maximun of
about 54?2

7. ¥Whet length of time ean 2 plane arem of indefinite extent,
radiating ramme rays (0.3 to 1.7 YEV) ot 15 r/day, 30 r/day, 60 r/day
and 120 r/doy ncasured at one meter avove tno ground, pe cecupled oy
unshiclded troops:

n. Lo result in no decrease of combat officiency?

b. To result in soms decrease in combat efficiency, but not
to excced 107 temporary casualties?

c¢. To result ir mild temporary incapacitation of 50% or more
of the occupying troops?

d. To rosult in severe or lengthy incapacitation of 50% or
nore of the ocoupying troops?

€. Result in about 50% fatalities?

8. ™ill any fatalities or permanent injurics probably result from
ths amoants of gamma radietion specifizd in subparagraphs 7¢ and 3
ebove? If so, approximately what perceontage of =sach might occur among
thosz so sxposed’

9. T> avoid cumulative effect, whot lengtn cof time is required for
troops, who have been oxposed to gamms radiastion te lose all increased
susceptibility to o subsequent exposure to gamma radiation, so that in
a practical militery sense, the subsequent exposure will preseat no
greater hagard to them than if they had not veen previously exposed?
Hov does this vary with the cxposure time and total dose (dese - rate),
and with the energy of the geawma ray (0.3 to 1.7 MEV)?

10. Docs uxposure to goamme radiation significantly ineremse the
susceptibility of troops to B or CW agents? If so, how much germa
radiation, delivered to unshielded troops In cne hour, would be reguired
to double susceptibility to the principal lethal CW agents, ind the
principal lethal and/br infectious BW zgents?

11. “hst are the relative orders of resistznce, gqualitatively =nd
quantitatively, of the following body tissuss to acute injury by beta
rzdiation, when the radioactive materianl is placed dircetly upon them:

a. Okin {in general).

b. Thiclk skin of the palms of the hands and soles of the fzet,

¢. Rcous mombranes of the nose, mouth, and accessory sinuses.

d. Lining membranss of th¢ trachea and larger air passages.

e. The lower respirstory tract.

f. The tissues of the exterior of the e¢ye, including the
slids.

0
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12. rhet amount {in millicuries) of 2 non-absorbuble beta emitter
will produce the following results when ingssted by adult human subjects:

3. No sipnificant gastro-intestinal Injury.

h. Mild gastro~intestinal injury, losting o fow days, in
about S04 of the cases.

c. Severs gastro-intsstinel injury in about 50% of the cases.

d. Fatal gestro-intestinal injury in about 507 of the cases,

13. In the cases gpecified in subparagraph 12b, asbove, 1s it
prabable that any severe gastro-intestinal injuriecs or deaths will
oceur? If so, what percentage of each is probable?

14. In the cases specified in subparagreph 12¢, above, is it pro-
bable that any deaths will occurf? If so, approxlnately what percent
are apt to die, and about how long will thﬂ5 survive before dying?

%hot are the approxi ate limits of length of disability among the
severely injured camses which survive?

15. Dozs the energy of the beta ray, specificd in paragraph 12,
above, significantly influence the amount and/br severity of gastro-
intestinal injury produced by = given total dose (in millicuries) of
radisactive material? If so, whet is the approximate gquantitative
relationship?

16. what is tne effect of the degreoc of dismersion of the beta
emitter on the resulte of paragraph 117 For example, will a given
guantity of omitter be more effective in the alveuoll as & peint source
or spre¢ad over a considerabls surface?

17. &shat are the acutely letnzl guantities by inhalation of g
variety of absorbable beta anitters and their compounds?

$2JOLal 1994
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The Department of Defensc

GHY 17/1
Draft 2
Research and Developnent Board
COWTITTEE ON GEOPHYSICS AND GEQGRAMMY

2ol O TDROLOGY

Washington 25, D, C,

20 September 1949

QUALITY (F WATER SUPPLIES
WJITH EMFHASIS (N
CONTAMINATION AND DECONTALINATICN
Prepared by

D. 4, KENDALL

4L, N, SLYRE
JERRILL BERiARD

A;_, FizD

DECL
BY

This document contains information affecting the national
defense of the United Stetes within the meaning of the
Espionags laws, Title 18, U. S. C., Sections 793 and 794.
The transmission or the revelat:.on of its contents in any
ranner to an unauthorized person is prohibited by law.
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vHY L0
Draft 2

l. INTRODUCTIN

1,1 Purpoce

The purpose of this study on quality of water with emphasls on con-
vamivabtliog ond decontondiction 1o - inlisate deficiencies in resoarch and
devclopment programs in this ficld of hydrology and to nake rscommendations
to the Hesearch nnd Developrent Borrd to the end that action may be taken to
advise the Secretary of Defense, the interssted Boards and Departments of the
Department of Defense, the National Security Resources Board, the htomic
Energy Commission and all other interested Federal Agencies of such
deficiencies with recomnendations for their correction.

1.2 Scope

The scope of this study will cover the quality of water supplies to the
various facilities owned, operated cr controlled by the Department of Defense
with enphasis on possible contamination by an enemy in wartime or by sabotage
in peacetirie and the decontaminotion of wators so contaminated.

The ordinary contamination of water supply systenm by physical or
nmechanical failure of parts of the system, by dcpletion of rescrve storage, or
by over extension of service is not considered in this study since existing
detection and disinfection practices =nd proper opecrating precedures provide
reasonable safety under these conditions.

The contanination of water for agrieultural purposes is considered to be

relatively uninportant since the tremerdous aerecage in this Hation in such
use would tend Yo limit the affected areas to a small percentage of the whole,

1.3 Hethod of Assenbling Dats

Data for this study have been &ssembled principally through conversation
with informed persons. In view of the cor.plications introduced into’a study
on quality of water from a hydrological peint of view by the potentialities
of chemical, bacteriological and radiclegical werfare contaminants, the
Committee cn Geophysical Sciences, by restricted letter cof its Executive
Director dated 20 October 1948, enlisted the assistance of other Committees
of the Reseszrch and Development Soard intorested in these contaminants,

By mutual consernt of the representatives ~f the several cormitiees,
ner formal mectings were held., Information rcceived from these sources,
tcgethor with that received from representatives of the atonic Energy
Commissien, the lational Security Resources Board, the iunitions Board
and others, provides the basis fer this study.

12Jdoty 1994
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1.4 Sumnary of Recommsndations

It is recommended that the Rescarch and Development Board advise the
Secratary of Dufense, interested Boerds and Departments of the Department of
Defanse, the National Security Rescurces Board, the Atomic Energy Comaission
and all other inturested Federal igencies

ledel that research and devolopment programs necessary to overcome
Geficlenciss revealod in thir sludy ta dmmadictsld- dnitilt d
and energetically cerried on

l.4.1.1 to discover and develop a test or tests for rapidly
and accurately detecting in a water supply the presence
and amount of contamination by &hy chemical, bacteri-
ological or radiological material

ledels? to investigate the effectiveness of the various
existing standard water treatment processcs for
decontaminating a water supply contaminated by any of
the variocus radiological materials

l.4.1.3 %o discover ard develop new simple and effective
nethods for ramoving radiological contemination
fron water supplies contaminated by any of the
various radiclogical raterials

le4aled  te investigate the effects of atonic blasts in air,
urdergrcund and underwater, with the fission products
produced therefrom, on recharge areas of underground
water supplies; on rivers storage reserveirs and
transnission nains of various naterials; ard cn any
other ajer part of a water supply systen.

1,42 that the results of the research ard development cbtained from
the preceeding recormendation te mede available, in so far as
the national security permits, tc the U. S. Public Hezlth Service
the State Health iuthcrities, any authorized civil defense
organization, superintendents and cpsraters of municipal ard
privately cwned water supply systems furnishing all cr part
of the water required by any facility of the Departnent of
Defense.

2, DISCUS3IMM

2.1 Necessity for Water of Gnod Quality

An adequate supply of water of satisfactory quality is essentizal not
only for the peacetine sconomy of the country, but alse for waging a mcdern
war successfully, Without an abundant supply of gocd water, cities cr
concentrations of population canrct exist; industry cannot produce the
needsed matcorials and equipment, and agriculture cannot meet the requirements

for feed preductien,
2

——
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2.2 Usg of Water

The installations, facilities amd manufacturing establishments owned,
contrclled or cperated by the Department of Defensec consume water in
practically every conceivable manner for domestic, industrial and
agricultural purposes.

2.3 Contomination of Water

Ignoring the usual peacetime contaminations of a supply system water
supplies to facilities of the Department of Defense may be contaminated in
peacetime by sabotage and in wartime by enemy action. Chemical, bacteri-
ological and radiclogical materials may be introduced into water systems
through airborne bombs, rockets, guided missiles, artillery shelis or
sabotage. Surprise attacks are to be expected in any future war,
Contamination may therefore occur without warning. Hapid means of detecting
contamination and concentration are imperative for adequately protecting
the Department of Defense facilities.

2,4 OStandards of Water Quality

The quality of water supplied to facilities of the Department of Defense
should meet the specific requirements of the use to which the water is put.

Domestic water should be of a quality that will meet the requirements
of the U, S. Public Health Service "Drinking ater Standards, 1946," or
such modifications thereof as may be made by competent medical authority.

Industrial water for cooling or similar purposes should be of a quality
that will not adversely affect tha heat exchange system or other equipment
by corrosion or by micro-biological or scale deposits. Industrial water
for processing should te of a quality that will meet the specific require-
ments of the particular product manmufactured.

Agricultural water for agriculture and stock-raising should be of 2
quality that will promote growth of corops without deleterious effects and will
be harmless not only to the stock, tut also to products derived from the

stock .

2.5 Sources of water Supply

Water supplies for facilities of the Department of Defense ars maigly
from ground watar and surface sources. In a few cases where such supplies
are unavailable or insufficient to mect the requirements a water supply is
obteined by distillation or by catchment area with storage.

Municipal or privately owned water systems are preferrably utilized
wherever an adequate quantity of watcr of good quality is available at an
econonical cost. Govornment owned water supplies ars develope@ ﬁhen .
necessary. In theatre of operations zreas weter is obtained similarly with

( 120ty 1994 i
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2+3 Contcmination of Water

Ignoring the usual peacetims contaminations of a supply system water
supplies to facilities of the Department of Defense may be contaninated in
peacetime by sabotage and in wartime by enemy action. Chemical, bacteri-
ological amd radioclogical materisls may be introduced into water systems
through airborne bombs, rockets, guided missiles, artillery shells or
sabotage. OSurprise attacks are to be expected in any future war,
Contamination may therefore occur without warning, Rapid means of detecting
contamination and concentration are imperative for adequately protecting
the Department of Defanse facilities.

24 Otandards of Water Quailty

The quality of water supplied to facilities of the Department of Defense
should meet the specific requirements of the use to which the water is put.

Domestic water should be of a quality that will meet the requirements
of the U, 5. Public Health Service "Drinking iater Standards, 1946," or
such modifications thereof as may be made by competent medical authority.

Industrial water fer cooling or similar purposes should be of a quality
that will not adversely affect tha heat exchange system or other equipment
by corrosion or by micro~-biological or scale deposits. Industrial water
for processing should te of a quality that will meet the specific require-
ments of the particular product manufactured.

Agricultural water for agriculture and stock-raising should be of a
quality that will promote growth of crops without deleterious effects and will
be harmless not only to the stock, but also to products derived from the
stocke

25 Sources of water Supply

Water supplies for facilities of the Department of Defense are mainly
from ground water and surface sources. In a few cases where such supplies
are unavailable or insufficient to mect the requirements a water supply is
obtained by distillation or by catchment area with storage.

Municipal or privately owned water systems are preferrably utilized
vwherever an adequate quantity of water of gocd quality is available at an
econcmical cost. Government owned water supplies are developed when
necessary. In theatre of cperations areas water is obtained similarly with
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advanced arcas supplied by portable or mebile water purification units
or by tank truck. Occasionally pipe lines from an acceptable source in
the rear to e watering point arz employed.

2.6 Chanical Contsnination and Decontamination

It is possible to neutralize all presently known chemical warfere
agents, However, it may not be practicable or economical to neutralize
o relt woadl etamliord toimtn or NMiph o-rocrtrations of some types of
chomical contaminations. For example in theatre of cperation nrees where
chericel warfare agents may be present, the Armed Forees screen out vater
that nmay be so contaminated that the usual fisld methods of treatment
do not produce a water of acceptable quality, Tais screening is accomplished

by means of a detuction kit developed by the Armed Forces,

Development of detection procedures for chemical contaminants are
continuing, However, the Cormittee on Chemical Warfare has made recormenda-
tions to the Research and Developrment Board to the effect that the priority
of work and effort on chemical warfare detection projects is inadequaie and
incensistent with the assigned Adequacy-Pronise rating amd that priorities
assigned to the pertinent projescts are too low, especially as regards
detection of G gases (nerve gascs)e The stated reconmendation covers
detection in the entire chenical warfare field.

The kesearch arnd Developnent Board should direct attention specifically
to the need for a repid and accurete nieans of detection of the presence
and concentration of any znd all chemical contaminants,

2,7 Biolopical Contamination and Decontamination

Contamination of water supplics by bioclogical agents is a possibility
in any future hestility. Secretary of Dofense Forrestal in an article
appearing in the Washington Post on illarch 13, 1949 stated that "active
research in biological warfare is being conducted by the United States to
enable us to utilize this weapon in the future should it become necessary.”
He strussed thnt there was no biolegicael super-weapon today. br. Forrestal
said ™hile it would be folly to underestimate the potentialities of
biclogical warfare, thers is no factual basis for extravagant claims of 2
biological super weapon." "Biological warfare would not be instantly
destructive of life," the Secretary added, "end it should be apprecicted
thot illness induced by biclogical agents may be countsracted by specific
nmedical measures. An important defense against biological agernts lies in
early identification of diseases irplant.d and prompt institution of
appropriate countermeasures to prevent further spread aid restore the
health of those affected.”

The Chief ~f the Army hemical Corps, in ths same article, declared
that at this time "We are working on or have a defense against every type
cf biological warfare.”
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2.6 Chomical Conteanination and Decontamination

It is possible to nsutralize all presently knovn chemical warfsre
agents., However, it may not be practicable or economical to neutralize
ci Towlh . adl chomlenl ooimds or miph ocosoorirations of some types of
chomical contaminations, For example in theatre of operation ~russ where
cherical warfare agents may be present, the Armed Forces screen out vater
that may be so contaminated that the usual field methods of treatmont
do not produce a water of acceptable quality, Thiis screening is accomplished

by means of a detoction kit developed by the Armed Forces,

Development of detection procedures for chemical contaminants are
continuing, However, the Cormittee on Chemical Warfare has made recormenda-
tions to the Research and Development Board to the effect that the priority
of work ard effort on chemical warfare detectlion projects is inadequate and
inconsistent with the assigned Adequacy-Pronise rating anmd that priorities
assigned to the portinent projects are too low, aspecially as regards
detection of G gases (nerve gascs)e The stated recoamendation covers
detection in the entire chenical warfare field.

The hesearch ard Development Board should direct attention specifically
to the need for a rapid and accurate neans of detection of the presence
and concentration of any and all chemical contaminants.

2.7 Biological Contanination and Decontamination

Contamination of water supplivs by biclogical agents is a possibilivy
in apy future hestility. Secretary of Defense Forrestal in an article
appearing in the Washington Post on iarch 13, 1949 stated that Yactive
ressarch in biological warfare is being conducted by the United States to
enable us to utilize this weapon in the future should it become nccessary."
He stressed thet there was no biological super-weapon today. dr, Forrestal
said "™hile it would be folly to underestimate the potentialities of
biclogical warfare, there is no factual basis for extravagant claims of 2
biological super weapon." "Biological warfare would not be instantly
destructive of life,"™ the Secretary added, "end it should be apprecicted
thot illness induced by biological agents may be countsracted by specific
medical neasures. An important defense against blological agents lies in
carly identification of diseases irplanted and prompt instituticn of
appropriate countarmeasures to prevent further spread a11d rastore the
health of those affected.” :

The Chief ~f the Army “hemical Corps, in the same article, declared
that at this time e are working on or have a defense against every type
of biological warfare,”
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cr concentration of bacteriological contanination of water supplies.

Thr Ristardh znd Devilipmont Zoord cheuld therefore dirsct attontio o
to the need for a rapid and accurate method for the detection of the
prasence and concentration of any and all binlogical contaminants in water

supplics,.

2.8 Radiolecgical Contarmination and Decontamination

Since the first successful demonstration of nucleer fission, the entire
werld has been ettenpting to learn the secret of its acconmplishnent and to
discover the best means of protecting themselves from so tromendcus a force
should it be used against them. Prior to this successful demenstration
relatively few persons were exposed tc harmful radiation fronm radiological
materials., Subsequent to the demonstraticn, large numbers of people might,
under extracrdinary circumstances, be subject to exposure to radiation from
the operation f plants manufacturing fissionable preducts, from the
operaticn cf research laberateries working with radicactive isotopes and
from the possible action of enemies having possession cf radiological
niaterial,

Contarination cf water supplies by radiclegleal =sgents is a natter of
grave lnpert to this Nation, lany f the industrial facilities of the
Dgpartment ~f Defense are located in comperatively few cencentrated areas
where, under war corditicns, water supplies might be particularly susceptible
tc radiclogical ccentaninatiecn,

iach thought has been given by many competent scientists cn the prebable
effects of radiolcgical materials cn water supplies. Howewver, as ~f this
dats 9y N0 TES. ;areh 2nd development programs fer proving thess theughts ard
sur-iscs are being carried on altheugh 2 progranm is presently under considera-
ticn. Research 21d develerpment pregrons for the treatnment ~f waters from
plants manufacturing radi~logical matorials have been carried on and are
centinuing t~ the erd that the quality of water supplies in the vicinity may
nrt be adversely affected. The lack of specific knmwledge as te the effects
of radiclncical contaminaticn on w»ater supplies and the inadequacy rf present
netiards cf water treatrent for rencving such contamination weuld prevent the
taking of effective countermcasures in the ovent of an smergency.

The Research amd Develepment Board should direct attention teo the need
in the field of oguality «f water

(1) for discovering and developing a test cr tests fcr rapidly
ard accuratsly dotecting the presence and concentration of
radiclrgical materials, including fission preducts, in water
supplies
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(2) for investigating the effects of atomic blasts in air,
urderground and underwater on recharge areas ~f a ground
water supply and on rivers, reservoirs, transmission mains
and other major parts of a water supply system

(3) for investigating the effectiveness of the various existing
types of water treatment processes in removing radioclogical
contamination from water supplies and

(4) for modification of existing procedures or developing new
simple and effective methods for removing radiological
contamination from water supplies should the existing
methods prove to be ineffective,

2,9 Dissemination of Information

Any attack on the United States by an enemy employing radiological
agents would probebly be a surprise attack. Centers of industrial
concentration would seem to be the object of an attack. There would be

-1ittle time to instruct the superintendents ard operators of water supply

systems furnishing water to the facilities of the Department of Defense in
methods of detecting and decontaminating radiological materials, biuch of
the instruction weuld be accomplished by the U. S, Public Health Service
and the State Health authorities who would urdcubtedly have large parts

in protecting civilians in thc event ¢f an cmergency as they have in the
past. Any civil defense organization autherized for a wartime emergency
would alse have a prime interest in instructing wator supply personnel.

The Research ard Development Eoard should dircct attention to the need
for the dissemination to the extent permitted by national security of the
informstion and methopds and procedures for the detection and decontamination
of chemical, biplogical and radiological materials in water supplies derived
form reseerch and development programs recommended “hergin to the U. S.
Public Health Service, to the state health authorities, to the civil acefense
agency autherized for a national emergency and to superintendents and
operators of water supply systems furnishing water to the facilities of
the Department of Defense.

3¢ SUMIARY

3.1 It is recommended that the Research and Vevelepment Board advise the
Secrotary of Defense, the interested Borrds and Departments ~f the Department
of Defense, the National S:curity Resources Board, the Atomic Energy Commission
ard all othor interastad Foderal Agencies that a study on quality of water
with emphasis on contamination amd decontanination has revealed that
deficisncies and inadequacies exist in research ard development prograns

in the field of hydrology and that rescerch and development programs should

be initiated immediately ard energatically carried on to
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3.1.1 Discover and develop a tcst or tests for rapidly and accurately
dstecting the presence ard concentration of chemical, becteri-
ological and radiological contaminents in a water supply

J.le2 Investigate the effectiveness of the various types oi cxisting
water treatment processes for decontaminating a water supply
contaninated by one or more of the various radiological
contartinating materials

3+1.3 Discover and develop new riethods for decontaminating a water
subply contaminated by one or more of the warious radiclogical
contaminating mnaterials

3ela4 Investigate the effects of atomiec blasts in air, underground and
underwater, with the fission products produced thereiron, on re-
charge areas of ground water supplies; on rivers, storage
reservoirs and trausmission mains constructed of various
materials; and on any other major pert of a water sunply system.

3.2 It is recommended that the Reweurev and Development Borrd roecommend

to the Federal establishnents and agencies named in 3.1 above thot

resscarch and development programs on quality of water in the field of
hydrology, 2s listed in 3.1.1, 3.1.2, 3,1.3, and 3.1.4 above, be immediately
initiated and snergetically carried cut for the purpose of eliminating

the deficiencies and iradequacics revealed by the study on quality of

watcr with emphasiz on contamination ond decontanination.

3,3 It is further recomnmerded that the Research and Development Board urge
the Federal establishnents and agencies naued in 3.1 abeve ic make available
in sc far as the national security will perait the results of the rssearch
and developuent progracs reconmended in 3,1.1, 3.1.2, 3.1.3 and 3,1.4 above
to the Ue S, Fublic Health Service, the health authorities cf the various
states, any autherizsd civil defense organization and the superintendents
and cperaters of municipal ard privately owned water supply systems furnish-
ing all or any pert of the water required by any facility of the Departnent
of Defense.

4. CONCLUSION

Rapid and accurate procedures for dstecting the presence and concentra- -
tion of chemical, bislogical ard radiclogical contamination in watcr suppliss
are urgently required so that ccuniermeasurus nay be taken to protect the
realth of ths Nation. Methods ard procedures fer the decontaniration of
vatsr supplies contaminated by chemical, biological ard radiolegical materials
are essential to the health of the people ard the productivity cf the country,
The application «f these tests for detecting the presence ard concentrat?on
of contamination in watar supplics and of these m2theds for the decontamina-
tion of iater fourd tr bz contardnated démands that knowledee of such tests,
procedurcs and nethods te disseminatzd to the personnel responsible for the
supervision and cperation ¢f water treatment facilities in crder th-t the
naticn may be prepared for any emergency.
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