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\ AD HOC COMAITTEE FOR BIOLOGIC TESTS

JUNE 7, 8, 9, 1949

ls The Netional Military Establishment, and eight of the Atomic
Energy Oommission'!s facilitlies were asked to submit proposals for bio-
loglic tests to be conducted in connection with future proof tests of
atomic weapons at Eniwetoke, FProposals have been received from seven of
these groupse It is the purpose of this Committee to examine and eval~
uate these projects: and to prepare a protocol for the blologlc tests
which will be submitted by the Dlrector of the Division of Blology and
Medicine, to hie Medical Advisory Board and to the Directer of the tests,

Alvin Cs Graves, J-Division Leader, Los Alamos National Laboratory.

2¢ A proper evaluation of the proposed studies require a knowledge
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of the geographical features of the test slte; the gencral plan of the
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()
o o
2 o
z F § Accordingly, I have asked that statements concorning these factors be ~ w
Z 49 (=]
212855 L nagde o you; S5 1
FICEEMEE S ~
ElGELgZoT 2,1 ~ Geographical features; Coloncl Prouss =
U PRRPENIH 242 ~ Plan of the testsy Colonel Prouss
gl3si28aas
s 533§85§§ 2¢3 — Previous atomle weapons tostsy Captain Dracger
o D—-mmjt)@
H
5|8 %s For casoc of considoration I have groupod tho proposals sub—
slg
wlO
&?S\ ) mitted into categorlcs; and have preparcd oxcecrpts of the various
% 2=
&1z J 8
ol¥ 3 24 projects which arc attached as appendixose The classification of thesc
¥ < &
LA It
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3ol ~ Animal Breeding Colony (IME! Sce Projoct M-9,
Pagc 4, also sce Appendix)

3¢2 ~ Woapong Effects Study — primarily, this group of

projocts 1is bascd on the uso of tho atomic
explosion as a weapon; and on the nced for further
information concerning the nature of atomic bomb
injury; and the course and treatment of severe
radiation injury occurring in warfare, and in

industrial accldents.
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Gasualty Studics —~ concerned with lethal doso

rolated to the dose of lonizing radiations as

the only casualty-~agente

A study of acute lethality, LD50, etc. in a variecty
of animal spcciesy at varying distances from the
bomb explosion} for comparison with known effects
of 1,000 KVy and 2,000 KV Xwrays in the same
speciess (WME! seo Project M«2-C PP 1,243)
Oomparable studicsd; using a "ecalibrated" species
of mice (ARG ~ sec Appondix)

Dotermination bf Lothal dose under short burst
conditionsy compared with lethal dosc at normal
dose rates (FANF ~ sec Appendix)

Toxlcologice studies

Particlo sizo distribution of dust from boub
explosion (ROCH - g0 Appondix)

Dlstribﬁtion 8f radionctive particles of various
slzo dn the pulmonary system (ROCE - seo Appondix)
Distribution and exeretion of radioactive
particles (ROCH - sce Appendix)

Deposition and subsequent fate of radioactive
particles and the animols containing them,

(P - sec Appondix)

Uptake of Radioactive Material by plents and
animals (V4B - see Project 14~12, Page 5)

Complications of Atom Bomb Injury

Study of the relation of mortolity to surface area,
and degree of burn (ME - see Project 11-2,b,

pages 1,23 ROCE)

Comparison of changes in skin produced by atonic
bomb flash burms and by laborateory produced flosh

burns. (MME - see Project M-2,b; Page 1,27 ROCE}
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Study of dlroet air blast injuries in several
animnl spceies wlth regard to peck pressure,
duration of shock wave; and mochanism of injury,
(I8 - scc Projeet M-2, a, P. 1, 2)

Study of combincd action of blological warfare
agents snd atomic bomb injury (11T -~ sec Project
MY, pe3)

Speelific physiological disturbances duc to atomic

bonb radia‘éions

Study of early histologlc changes after cXposure
(@ - seec Projoet M<lj and ippendix)

Study of enrly histochemical changes after

exposure (1ME - sec Project 11, and appendix)

Svudy of early chongoes in tissue oand body—fluid
cnzymo systoms; on —tho-spot studics (0K — sec
Appendix)

Study of early changes in tissuwe and body-fluid
enzyme systems — utilizing quick frozon material
transported to the United States for tests (ME -
sce Appendix)

Study of the hemorrhagic phasc of radiation illness
(MME — seec Project M-8, and Appondiz)

Study of cffect of ionizing radiations from the bombd
on dental structures (WIE — scc Project M6, Page W)

Experinental therapy of atomic bomb radintion

3Alacss,

Specific therapy of the hemorrhagic state

(ME ~ see Project -7, Page L)

Specific therapy of bacterial complications (1I3 -
sce project 47, Page ¥) (ROCH — sco -ippendix)
Specific therapy with dletary factors, vitamins, otce

(12 - see Project 17, Pago Y: scc also .ppendix) .
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Blological Studics: primarily, these projcets arc

genetieal in character; and are proposcd to take
advantage of tho very great radiation flux, and

the vory short exposure~timo which is only possible
with atomic oxplosionse The projocts arc dirceted
to a study of the modifying cffoct of tinoc-inteonsity
on the rosponsc of orgenisns "ealibrated" by
yrdinary" rodiationse

louse gonctic studies (ARG — scc dppendix)
Drosophila gonotic studics (.RG — sce Appendix;
aleo soo ME ~ Project M-11, Page §)

Tradescantia gonotle studics (Scc Appendix, 0LF,
ARG also NM® - Project M-~1l, Poge 5)

Zon gonetic studice (sco Jppendix, ARG — NME,
Project M-11, Pago 5)

Asporgillus genctic studics (sco Appendix, 04K -~
N4E Project M-11, Pago 5)

Neurospora genotic studies (sce Appendix, Onk -
WME — Project M-1l, Page 5)

Effoct of atomic bomb radiation on blological
warfare agents; ond on simulated blologleal warfare
agents (ME -~ Projects ¥-3, P.3 - 15, P, 3)

Uptake of fission products by loeal fauna and flora
(MME — Project 4-12, Pa 5)

Biologieal nmonitoring of mixed radiation from an
atonic explosion.

Determination of biologleal cffcctivencss of the
nixed radiation, cxpressed in terns of 250 KV X-roy
(Luse — sce Appondix)

Deternination of relative anounts of gama and
neutron radiation at varylng distances in $crms of

250 BV (L,As = sce Appendix)

- b AGENDA
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Obscrvations on the posgsidle incroasing cffoctivem
noss of radlation with shorter tino periods of
adrinistrations (Lede ~ Soc JAppendix)

To monitor radiation rocelved by flying through an
atonic oloud, and to cxpress tho radiation in terns
of 250 KV X-ray.

Misceollancous Studics

Effoct of atonic bomb thermal radiation on loeal
founa and flora (MME - Projoet M-10, P, 5)
Physical ncasurcnents, involving usc of radiation-
sonsitive crystals, ctce (WME ~ scc Appondix)

Inboratory Focilitics? Recommendations arce desired

concerning the following: (soc Jppendix)
Individual labvoratorics for cach of the project
ProOpoOSCrse

A laborntory for the NME activitics; and onc for
the AEC activitics.

A cooperative laboratory for all groups, with
unificd adninistration; ctecse If so - who shall
adpinister?

Isolation iaboratory for blological warfarc agents
studiese

General Cormentd Discussion is invited concerning

the following matters of gencral principlo:
Biological testing in the tropics.

Miniran nunber of oxperinments of various sorts, for
statistical evaluation,

Additional studics which seen desirablc for

rocormendation to AEC and NME,
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AGENDA

1) Menorandun — Ref, SD~156, from Alvin Ce Graves
(Attached)

2) Proposed MME Biology and Medicine .tonic Bomb

APPEUDIXES:
_ Test Projoctse (Attached)

3) Excorpts fron ABC proposals and notes. (Attached)

/s/ Goorge V. LeRoy,
Chairnan

AGCIDA

— . A wn TR PYN



APPEIDIX "3"

APPIMDIX 3.1
not safe.... However, this decision (i.e. Japtan or Kwajalcin)
should be made by the biologist concerned, and T would defer
to their judgement,"
The trip from Japtan to tho test gite would regquire z2bout

onc hour by boat,

APPENDIX 3.2.1.2,

Mlammalian cxperiments...consist of exposure of ruasonably
large but not umwicldy groups of mice (and perhaps one other
mamdal..,) in immediate proximity to physical measurcment sites,
Somc of these animals would be shielded from various componcnt
radiations, and all would be afforded blast protection,
Inmediately aftor dotonation, thesc animals would be picked up
and rcturncd to the basce animal leboratery for study. Study
would merely consist of frosueont obscrvation to deternine the
tince of dcath in acute lethol cffcets, with possible prcscr&ation
of the carcasses for futurc histologic study in the United Statos,
Surviving aninals would be shipped to a laboratory in the U.S,
av a lator date for lon-ovity studics, M

Institute of Dadliollolory, University of Chicazo

Proposal by Dr. Frenklin C. I'cL.an

AFPENDIY 3.2.1.3.

"Determination of lethol dosc under short burst conditions,
compared with lethol dose at normal dosc rotes, If fouosible, this
should be done scparately for fast ncutrons and for noncirating
gamma radiation, by selcetive shiclding.

Hanford Enginecr Works, letter frorm H.M, Parker, !lancger

Health Instrumcnts Division

,APPEIDIX 3.2,2.1;

"4 moviledge of particle size distrivution as ncecssory in

order to predict inhalation and retention of particlcs by animale,”

"The Cascadc Inpactor is the instrumcnt of choice...the

-
ATPEIDILTD:

3.1
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APPENDIX "3"

APPENDIX 3.1

The proposed animal breeding colony is primarily a project
of the lNaval liedical Rescarch Institute which is willing to
urderurite the cost, estimate at 150,000 if the Burczu of
lledicine anproves, It 1s prepared, subject to gencral approval,
to commence this undertaking within 60 days., Definite data is
not immediately available concerning the reproductive activity
of the conventional laloratory mammal, under the climatic
conditions that cxist at Dniwetok, There scems to be ro question
of the desirability of accimatizing the test-specics in advance
of exposure., The length of time this may take is not knovn with
certainty by the proposers, Capt, Draeger is preparcd to prescnt
the vicws of his assoclatcs in this matter, and discussion and a
decision is solicited from the committes,

As proposed the animal colay would ultimately provide
approximately 5,000 mice, 5,000 rats, 2,900 quinea pigs, 2,000
rabbits, 500 dogs and 500 swine, Suggestions as to strains best
adopted for radiation study and tropical acclimatization are
invited.

This subjecet - the Animal Breeding Colony=was discussed with
Alvin C. Graves, Dircctor of J. Division, at a mceting with scrvice
representatives at Los Alomos on 12-12 April. Iir. Grovoes mado
this comment:

"There Is no strong objection to the establichment b the
Havy of an animal farm on the island of Japtan provided sanitary
conditions arc maintained. This doeision might wait for a
Hetermination of the scope of the biological pregram since its
sizc and justification may depend on this scope, I sholild like
to request the Mavy to consider a location on Kwejalein (300 miler,
24+-30 hours by boat) for this colony in order to decrease the
required logistic effort., Iy cngineers indicate that no buildings

on Japtan are worth reconditioning, and using threm as they are is

W APPEIDTY
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APPEIDIX “3"

APPEIDIX 3.2.2,1,

instrumcnts manufactured in large numbors by & dic-cast method...
would cost approximetcly $25.00 czch,...perhaps a thousand might
be necded, depending on the scope of the plan, and some hundrcds
of porsonncl...es operators., We have about 10 personncl acquantcd
with instrument who could train another hundred in about 2 wceks..,.
If a meteorologic group is interested, a collahorative program
could be worked out,™

University of Rochester, Atomic Encrgy Preject.

Letter from Henry A, Blailr, Dircctor

ATPENDIX 3.2.2.2,

"Objcet: to determine distribubion, movemcnt and acgregation
of radioactive particlos within tho pulmonary systom, "

"lothods ats vounld be cxpescd at sites a2t which meosurcmenis
would also bie made...by the Cascade Impactor, The aniinls would be
sacrificed sericlly, and the nulmonory tissucs studicd bWy radio
autography and by marticle counting following protein digostion
or nicro incincration.

"The total number of animals roquired for the toxicity
experiments would be about 12 goats and 500-1000 rats. Six 1o
8 pcrsonnel from hore would be required along with about 20 others
who could be trained in 2 wecks in the field,"

University of Rochuster

Lottc£ of Honry Blair, Dircctor

APPENDIX 3.2.2.3.

"Object: Althovgh the distribution and cxeretion of certal
individual matorials rosulbting froa o borb oxplosion have baen
studicd, it scems possible that o mixture night be hoandled
diffcrently.,.Conseguently, it is proposcd that a feou lorgs animls.,
goats, and & larger number of rats be oxposcd and followed by
serial sacrifice. The distribution of radiocactive materials to

various organs would be studied and somo attempt made to determine

APPEIDIIES:
2.2.1.
3.2.2.2,
2.2.3,
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APPDIDIX "3
/

APPEIDIX 3.2.2.3,

the chemical spocies fron radionctive decay memsurcnents ard
nicro anclysis, Sormc animals could be cnrried fer long veriods
and cxamined for tumor incidence and other long tcrm offocts,™

University of Rochuster

Lotter of Honry A. Blair

APPEMDIX 3.2.2.4.

"Determination of the deposition and subscquent frte of
redicactive particles, and the animrls centaining them, It is
visualized that this could beo done profitably with animels in
drene plancs if an airburst tost is made. Especizlly valvable
would be a comp&risbn betuecen the cffcets of cxmosure closc to
thc cxplosion site, and in the driftins cloud of radionctive
particles scveral hours.later., Such oxperimentatioh, trould
be voluable to steer our normal operating control of the
cnission of radiocetive partieles, and to cstablish rore realistic
protecection in the cvent of a catostrophe ut the Hanford Jorks,M

Honferd Engincor Yorks

Lotter of H, I, Parker

APPEIDIX 3.2,3.1.35 3.2.3.2,

The proposal from the Un'versity of Rochoster, submitted
by Dr. llcrman Pearse (olso submittcd to Armed Forces Speeinl
Weapons Projcet) is cesentinlly paraphased in the ME provossl,
Certain details arc included in Dr, Penrse's prospoetives, as
follows:

"Objuet: The primnry purposc...is to obtain dota in ficld
tests thet con be usced to plan laboratory stndies, A sccondnry
purposc is to cormare the results alrecody obinined in the laboratory
with those produced in the ficld,

Local Burn Studics: Animels ghould be cxposcd at g;ndod
distances so that sublcthal and lcthol burns are procaced. It is

felt that if sufficimnt specinens are obtained to stud;r adeqjuately

APPEIDIXES:

- 3.2.2.3
W 3.2.2.4

- k4~ .2.3.1
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APPEIDIX "3"

ATPEMDIX 3,2,3.1.5 3.2.3.2,
the pathological changes in the skinythis will suffice,..nore
complicatod studies of the local lesion, such as boctoriologiccl
and chemical observations can be deferrcd for levoratory
investigation if onc knows that the lesion produced in the lab
is the samec as thot produced in the field.....

"It is possitle that satisfoctory studics {i.ec, of nortality)
con be mde in a periphcral zons (comperable to 1,5 - 2,5 Tm at
Hiroshiin) where these complication {i.c. blast and rrdintion offucts)
71111 be minimized,

"4 study of all the systemic pathological and chemical changes
from burns would require cquipment too elaborate for ficld nsec,

If only the csscntial obscrvations of urine, blood counts,
fematoerit and plasma protoips arc made, then those con be used as
a check ageinst more dotailed studies....in the leboratery.

"The pig 1s the best test enimal, 2{ats and guinca pigs are
next best and should bs uscd. The pigs skin is norce mearly like
human siin than any other animals....It cppears noecessary to
devisc suitable shelters....that will shole the animl but not
shicld hin from thermal rodintions of the bomb...It...(is)....
desirzble to have all testy anincls Qcclimntod for a rhort time
hefore tests are rode,.,.small pigs arc wagi r to hondle than
large oncs M ,

University of Rochestor

Letter of Henry A, Blair

LPPEMDIX:

A A A A



APPE; DI "3"

APPEZDIYES 3,2.4,1; 3.2.4.2; 3.2.4.4

See attached drawing of tanks for exposure of vigs and other
animals., It is planned that teams of pathologists from the Naval
t"edical Research Institute and the Army ledical School will be on
hand to perform serial autopies at the earliest time possible after
the blast to obtain tissues for histoligic study. At the same time,
tigsues would be quick frpzen for transmission to the Army l'edical
School where studies of verious enzyme systems, and histochemical
studies would be conducted.

The freezing method contemplated is & special deep freeze
chamber containing dry ice, Air transportation to Washington would
be provided.

See also 3.2.4.3, following.

Perconal Communications,
Cclonel William Stone, . C.

APPEVDIX 5.2.4.3

"Dr. Doherty suggests an experiment on the effects of bomb

blast on enzymes invitro and invioo, His proposed experiment

would be concerned with prompt isolation of enzyme systems from
irradiated animals and determination of activity changes. Purified
enzyme systems invitro would bé exposed and the effects determined
at once." DEquipment list included.

Ok Ridge National Loboratory
Letter of Alexander lollecnder

APPCIDIX 3.2.4.5

It is intended that this study will consist of:

a) Study of vascular and other chenges in methological
preperations obtained thr.ughout the radiation experiment and
studied in the U.S.; and

b) Studies of the chemical constituents of the clotting
mechanism in plasma frozen on the spot and transported to the
Neval Medical Research Institute for assey.

This procedure is proposed because of the claborate equipmen’
needed for detailed studies of blood clotting; and bocausc of tho

APITIDIXES «
3.2.4.1; 3.2.4.2;
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3
3

6 .

3.2.4
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APPTI'DIV "3" (CONT'D)

LPPEVDIX 3.2.4.5 (Cont'd)

many technical problems that such a study entails.
Personal communication, Dr. Cronkite

AP ENDIX 3.2.5.2

"Some of the recent work being done in Dr. Howland's Divi-
sion on antibiotics suggest that thoy may be of considerable use
{in therapy). If this is confirmed by subsequent work & proposal
T

alongz thoso lines could be submitted latoer.'

University of Rochester
ILetter of Henry A. Blair

APPEUDIX 3,2.5.3

Therapsutic studics provoscd by the MMI are of a very limited
character, and as plsnncd at prescnt do not involve a large sories
of animpls (perhaps 20). The attitude of the MIE is similar to
that adopted in I'r, Blair's lotter: "I'o suggestions are made to
exposc animals for studies of penetrating radiatior (as rogards
therapy) because it does not seom likely that they could add army-
thing to the results of work donc under controlled laboratory con-
ditions. Therc is one possiblc exception to this in tho field of
thorapy.esees”

Personal communication, Capt. Drucger
APPENUOTX 3.3.1 i
"If it werc docided to study mammalian genetic effects, it

might be necessary to cxposc o fow more animels (than the ones

for acute lethality, ete. see: 3.2.1.2) fomales.... provided it
appeerad mandatory to breed exposed fomales. This would be to
avoid complicating longevity studies on surviving females through
supcrimposition of obstetrical and post-partum fatolitiss on the
data. Thorz appears to be no good reason why the surviving males
could not be used both for breeding and longevity studics. ....the
mommals should be bred as soon after oxposure as possible +to deter-
mine the porcentage and types of mutation, and thon bred later to

determine racovery, if any with subsequent maturation of germ cells.

University of Chicago
Propesal of Dr. Franklin C. McLean

APPENDIXIS :
3.2.4,5
3.2.5.2

3.0.5.3
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APPENDIX 3.3.2

"Drosophila should be oxposcd and genetic effocts studics.
Those studios should bo done immediately after cxposuro ....
Because of tho differcnco in relative efficiency of neutrons and
gomma reys for the production of (dominant lethals and reccssive
lethals) it should be possible to find the propertion of fast
neutrons to gamma rays at the point of exposure.

University of Chicago
Froposal of Dre. Franklin C. McLean

The insect spucius that tho NME projoct, M-11, proposes to
use are not known at this time. Capt. Dracger's group at‘thu
Waval Medical Research Institute have devoted much thought to, and
have hod a;pcrienco with contoiners which aro suitnble for cxposure
of small material of this sort., A drawing of the containers uscd
in previous atomic tests is attached. Capt., Dracger will comment
on the problems pceculiar to this sort of study.

APPENDIX 3.3,3.

"Dr. Congor suggests tests on the offcet of bomb irradistion
on tradesscantia chromoso ncs, This could demonstrate vwhothor
biclogical ¢ffuets arc predominantly from gamma rays, or from
hoavy particles (ncutrons), Tho cpproximato radiation lovels to
bu tosted are from 20 - €00 r x-roy equivalont effcceti.eee Tlants
would be placed at various distances..... and collected within 22-
24 hours...,. simultancous exposurcs would be made of control plents
to & burst of x-rays, or gamma rays, at o rate in cxcess of 200 r/
minute... Neod focilitius for koeping plants in good condition
until they could bo placed (for expourc).... We would like to study
as many as soveral hundred plants in pots ..... Infloresccnces
could be put in viels in different locations .... (these) would
have to be available for anclysis a few hours after ths blast,
Equipment requirod: Smnall laboratory space, usual glasswarce for
microscopic study, microscope.

Oak Ridge Hational Laboratory
Lottor of Aloxandor Hollaender

{Continued on next page)
APPEYDIX¥DS «
3.3.2
3.3.3
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APPEFDIX 3.3,3 (cont'd)

"i¢l] ealibratced tdst organisms apoear o be miec, corn,
' Drosophila ~nd Tradescantia, . . "

"Tradcseantia would appenr to offor considerable interus
if the plants can be obtained in flower at the time of the tests,
since it has been extensively studied with regord to offocts of
xX-ray, pomm rays and fast ncutrons.'.

University of Chicago
. Proposal of Br. Franklin C, ilcLean
APPEIDIX 3.3.4

"ixposurc of scleocted corn sceds should be undertakeon as a
biolorieal test, since this is ideal material for work under
difficult conditions,

"here is considerable date available from bhe corn cxposurcs
at Bikini, One of thc itoms of interest is a high proportion of
chlorotic scetored plants grown from Bikini cxposed sced, This
lack of chlorophyl condition cannot be reproduccd in the stnoc pro-
portions with x-rays, Pre-test date should be obtiined as to
whethor or not such effcoets can be sccured with neutrons nlenc, or
with mixed radiations . . . from cyclotron or shiclded ond
unshiclded nile coxperiments,!

University of Chicago
Proposcl of Dr, Franlilin C, ilcLocn

LPPLIDIX 3.3.5
"The effcets of radistion on mutation rreduction in Asprirgillus
torreus., IMr, Staplcton is comnleting o commnrotive study of the
cfficicncy of diffcreont tynes of rodinticn on inactivotien os -rell
os mutation production, Several hundred vinls could be preporced
uith large numbers of fungus spores which weould be placed at
different loeotions. . . . ,the sporcs could bo prepared on tho
spot and shipped back to Oak Ridge by air for furthor study.
Facilitics for sterile work would be nceessory.!
Oak Ridge Matlonnl Laboratory

Letter of Algxander Hollaonder

APPCIDIXES

‘ 3.3.3
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APPEIDIX 3.3.6

"Dr. Giles suggests tcats on the production of biocheinical
rutonts in Neurospora (a) tests could be mede for mutations fron
wild typus to bilocheniical mutants by oxposing microconidia dry,
in tubes or packoets, and making subscquent cressces to wild typc ....
Presumbly, conidia would be roturned to leb for this ....; (b) Teste
for recversions and reverse mubtations 2t sclected locd ...,
(c) 7uantitotive dota on roverse rmtation eould be obtoined with
nicroconidial stocks, howcver, exposurc weuld be difficult and
would roruire immediate testing,.... Usual loab facilitiles for
stcrile work would be reguired,!

Oak Ridge MNational Laboratory

Lotter of Alexander Hollacnder

LPPEIDIX 3.3.9.1 - .2 - ,3 = 4

Prcliminary studice have been made on CF1 nice of the cffect
of 250 KV radintion on the spleen white pulp/rcd pulp retio and
splenic and thymic weights., It wos found that botween 3 and 8
days past irradiation, tho weight change could be dircetly quanti-
tated to the anount of radiztion reecived, The change in thynice
vicight proved to be the most scnsitive and acecurate measure of
radiation rcecived., It is proposcd thnt znimnls in suitable con-
toiners to protecet frem heoat, blast and wind be exposed, Special
containers would provide shiclding for ncutron flux,

In addition it is proposcd to drop animnls into radinted -
aftcr ciplosion in adequote shiclds ot specific tine intervals,

The cloud studies would necessitate ploeing nnimnls in the
dronc plones,

Estimte of »mersonncl andblaboratory facilitics is includod,

L. L. Scientific Laboratory

Dr. Rubert Certer, ot al

LPPTIDIZES
3.3.6
3.3.9.1 -2 -3 =04
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LPPEIDIX 3.4.2
Methods howe buen doveloped at the Neval [iudienl Rescarch
Institutc to obtnin integrated radintion dosage nensurcrents
using certain cetivated crystal structurcs, Captoin Drocger
will prosent this mrtcorial,

Nan

Porsonal communicction fror Captain Droegoer

APPENDIX 3.5

Since the responsibility of this Comnittee is to provide a
pretocol for the biolozie studics at the future atomic tests, it
is propeor for it to consider the logistic problem of the
laboratorics, and to mrke appropriate recommondaticns,

The Neticnal [ilitary Establichment represcentotives have
recormended the construction of suitable laboratory faciliticsg
and it oppoars, 2t nresent, thot the Mavy is prepored teo build
and cquip laboratories for the use of the Services., Unolfiecially,
it also appears that thoy are willing to provide facilities to a
rcasonable extent for other reoscarch rorkers, It is rsalized thot
the ontire plon connot he drawn up nows yet it scens proper to

attonpt an estimate ofs

(s

a) The ovarall laberatory smace roauircncn
b) The laborotery cquipncnt requircnent

¢) The number of personncl for the tosts
d) The animl hrusing facilitics

e) S8peeinl roonircrents for roturning test mmtorinl to the

United Stztes for study,

Discussion and spceific recormundations arc invited, uithin the
linits of prescnt plans,
APPEMDIXES
3.442
3.5 -
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Ad Hoo Committee material containing letter from Committee to
Dr. Warren daced 6/10 with attachments: Agenda, Minutes, Approved
Tests, Facilities and personnel required and logistic estimate.

Copies 1 thru 7 to LeRoy
#8 - Draeger

#9 Furth

#10 - Jacobson

#1 - Zirkle

#12 Langham

#132 Sparrow

#l,- File
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