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Washington, D.Ce GOA0TE
June 10, 1949

Dr. Shields Warren, Director,
Division of Biology and HMedicine
U, S, Atomic Energy Commission
Washington 25, De Co

Dear Doctor Yarrent

1. In your letter of May 10, 1949 you appointed an Ad hoc
Committee "for planning biologic aspects of future atomic bomb tests,”
This Committee was charged with "the important responsibility of setting
up the oprotocol for observations in the field of Biology and Medicine
which it is desiratle to make in future tests,"

2, The Committee met in Washl -zjton on June 7, 8 and 9 to evaluate
proposals for tests submitted by the National Military Establishment and
certain facilities of the Atomic Energy Commission, We now submit to you
our selection from these proposals, arrenged into & series of eleven projects
which, in our opinion merit investigation., To complete the protecol
requested we are also submitting a tentative recommendation for the labora-
tory facilities that this nrogram will require, as well as a statement of
the estimeted loglstic effort as regards personnel,

3. Our findings and our plans arc contained in the attachments
to this letter, as follows:

A, Agenda: A short description of each of the several
proposals, with an excerpt of its relevant features,

B, The complete minutos of the three day session. o .“I
Ce The program of tests approved by the Committee after z F 3
consideration of tho proposals, 8 é% -

D. A tabulation of the minimum physical facilities required §§§§ Efefs
to provide adequate conditions for the conduct of the 55§E“§x~
program, igfgészx

E. A tobulation of the personncl who will be availablc for gééii@ig
the conduct of the tests, 30323588

F, A summary of the estimated logistic effort as regards 25%2%;2;
parsonnel, E5088306

Q ~ v Q|

4, We would like to @ll your attention to three resolutions
that were passed unanimously by your Committeo:
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Ae Rosolved: That it is d:sirable to conduct atom bomb
tests on animals whose r.sponsc to lonizing radiddon
is well known from laboretory studies,

B. Rosolved: That an animal breeding celony should be
established on Eniwctok Atell to provide an adequate
supply of ncclimotized, calibrated animals,
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Ce Resolved: That the biological and medical research laborea-
tory should bc en the same island as the animal colony,.

54 The Committece is pleased to acknowledge the many kindnesses of
your associates in the Division of Bielogy ond bMedicine, ’

Respeetfully submitted, )

We D.Armstrong, University of Minnesota

S, L. Clark, Vanderbilt University

D. B, Dill, Edgewood Arsenal

R, H, Draeger, Noval Medical Research Institute
Jacob Furth, Ock Ridge Kational Leboratory

L. 0. Jacobson, University of uhicago

W, J. Langhem, Los Alamos Scientific Laboratory
F. XK. Snarrow, Brookhaven National Laboreatory
R. E, Zirkle, Argonne National Laboratory

G. V., LcRoy, Northwesterh University
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Att., C:

Proposul*
Number

5.1

3.2.1.1

3.241.4

3.2.4.1

3. 2'4l2

3. 2'4.4

*Refers to
Agenda

.

THE PROGRAM OF TESTS APPROV T BY THE AD HOC COMMITTEE

Project 1: Animel Colony

Responsible Agency: National Military Estoblishment (NMRI)
Objcctive: To provide an ndequate number of mice, dogs ond
pigs. Thesc onimals would be acclimatized to the total
environment., Their LDsg for 250 KV x-ray would bo determined
oftor acclimetization, It is plamned to provide 5,000 - 10,000
mice of the CF-1 strain; 500 dogs, preferably the Rochester
boagle strain; and 500 pigs of the U. S. Department of Agricul-
turc "hairless" strain.

Procedurc: If approved, o Naval party will ostablish the colony
7k oncc Lo permit approximatcly 18 months of breeding. 4
veterinarion, indoctrinated in gonetics, will accompany the
party. MNow animals will not be introduccd into the colony
later than one year before the expected dote of the tests,
Sufficicnt animals will be bred to provide adequate controls,

A resorvo colony of equal size will be developed ot the NMRI,
in casc of accidents, After the tests, ropresontatives of the
spceics, and survivors of the tests will be returned to NMRI
for furthor study.

Project 2: Study of Acutc Radiation Injury

Responsible Ageney: National Military Establishment

Objcctive: To cxposc cnough animals in enough positions to
obtain valid stotistical data for o study of acute lethality,

vs distance <nd dose; LDgg vs disbance and dosc; and survival

vs distance nnd dose.

Procedurc: Mice, dogs and pigs will be placcd in containers
suitably shiclded from heat and blast, These will be placed

in the water and on land at predetermined distoances from zero
point; and arc to be located so thet thoy may be retrieved
promptly, Animals will then be obscrved, sacrificed serinlly,ectc,

Rosponsible igency: argomme National Laborotory

Objcotive: To attompt to separate the effects of prompt nucleor
gomme. radiation, neutron radiation, and gamma radiation from the
firebnall,

Procedure: Mice will bo placed in heavily shiclded containers
with collimnting slits directed toward the detonation point,

and toward the cstimated location of the fireball, Acute leth-
ality, LDgp and survival will be s tudied.

Responsible Aponcy: National lilitary Establishment
Objcctive: To obtain animal tissucs ut the carliest possible
time after cxposurc, and serially thercafter,for detaniled
histologic and hematologic studys. There is a lack of infor-
mation from Japan and Bikini on this carly period,

Procedurc: Animals exposed as in 3,2,1,1will be retrieved at
oncc, Some will be sacrificed at once, others serizally ot
apnropriate intervals thereafteres The tissucs would be fixed
and prescerved for study in the Naval Medical Rescarch Institute,
the Army Mcdieal Center, and the Army Institute of Pathology.
Blood studies would be made in the Island Laboratory.

Responsible sgoneys Nation: filitary Establishment

Objective: To obtoin animal tissucs at the carliest possible
time after irradiation, and scrielly thereafter for histo-
chemical studicss Such studics arc being performed on tissues
irradinted by conventional means, but none have becen donc on
tissues exposed to atom bomb radiation,

Procedurc: Tissucs as obtained in 3,2.1.1 ond 3,2.4,1 will be
quick frozen at -55°F, and stored and transported in this
condition to the army Medical Center for histochemical study.

Responsible ipency: National Military Bstoblishment
Objective: To obtain animal tissues at the ecarliest possible

time after irmd serially thereafter for studies
of tissue eng; Such studies have becen performed

with x-radittion; none with the intense atom bomb radintion,




3.2.4.4 Knowlcdge of pattern of change of tissue cnzyme systems is

cont'd sought., . )
Proccdurc: Tissues obtained as in 3.2.4.2 will bo quick
Trozon oF -55°C ond transported in this state to the Army
Medical Conter for enzymc system studiese

NCI** Responsible 4pcncy: National Concer Institute )
Objective: To study the offects of the atom bomb radiation
on thc hemetopoictic system, on longevity, as a source of
genetic effect, and as a carcinogenic agent for mices )
Procedurc: Animals would be cxposed as in 3,2.1.1 at distonces
whorc sublethal doses could be expected, Long term follow-up,
and breeding studies would then be conducted after roturning
the animals to the National Cancer Institute.

Project 3: Study of Thermal Injury

3.2.3.1 Rosponsible Agency: National Military Establishment
Objoctive: To study the relation of the mortality to surface
arca burned and to the degrec of the burn.
Procedure: An attempt will bo made by suitably timed shiclds
¥o soparatc the majority of the thermal oxposurc from the
ionizing radiation oxposurce Suitably shielded pigs will be
placed whero burns of varying severity can be anticipated,
The influecnce of the burn on mortelity, and as o complication
of radiation injury will be s*udied,

Ba2e3e2 Responsible Agenegy: University of Rochester
Objcetive: To comparc atom bomb flash burn with material from
Bikini, and with flash burns produced in the laboratoryl
Proccdurc: Suitably shiclded pigs will be placed where burns
of varying severity can be anticipateds The histological
character of the burns, and related phenomena will be studied
in an attempt to evolunte other atom bomb flash burns, and
leboratory flash burns.

3e2e3e5 Responsible Apencys Argonne National Loboratory
Objectiver To analyze histologic chunges in the skin of pigs
oxpcesed to thermal radiation, for comparison with the findings
in the skin of the victims of the Los 4lmos accident.
Procedurct Young pigs would be cxposcd, suitably shielded
from blast, and by timing devices from some of the ionizing
radiatiomy Spccimens of skin would be removed,fixed and
returncd to the U, Sy for study.

Project 4t Study of Blast Injury

342033 Responsible Jigency: Naotional Military Establishment
Objective: To study blast injury using improved containers
Based on oxpericnce at Inyokern and Bikinil, Therc were serious
discrepancies at Bikini between the degree of injury and the
estimated overpressurc, with lethal offects from peak pressures
that are not lethal with H.E, Further study of this is desired,
Proccdure: Small animals, shielded from thermal radiation

. would be cxposed in various » citions related to blast measur-
4 ing devicese They would be sacrificed as soon as recoverced
. Dmie mde Al A v~ P S -
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3424245

UCalx*

* Submitted
too late for
action by Co

Project .. Study of Hematology of Radiat.on Ipjury

Responsible Agency: Yationnl Military Esteblishment ) )
Objcctives To perform certain routine homatoligic cxaminations
for comparison with results obtained at Bikini ond in the NMRI,
To study the nature and the coursc of the hemorrhagic tendency
in irradiated animals,

Proceduret Routine, complete studies of the hemogram will be
made in the surviving lorge animalss The studies of the hemor-
rhogic state will be confined to histologic examirnation of
appropriate tissucs, and to biochemieal studics of plasmo, )
quick frozen at =55°F, and returned to WMRI for fractionation;

ctce

Project 7: Siudy of Particulate Fission Products

Responsiblc Agency: University of Rechester

Objcctive: To study the distribution in lungs and cther

tissues of radionctive fission products, of dust containing
induced radioactivity; using animals exposed ot various sites,
Proccdurc: As ameonded, selected tissues from animals exposcd

in 3,2.1.1 would be available for prescrvation for radio-
autography, microincineration, and cther suitable studies.

(See original proposals 3,2.242; 34262435 3,2.2.4; and 3,2,2,4,1)

Responsible Agoncy: National Military Establishment
Objcctive: To stuldy the distribution in animals of fission
products inhaled ond ingested in areas of falleocut,
Procedure: Where fall-out is expccted shielded laboratory
animals would be expesud for varying intervals of time; and
in known arcas of fall-out laboratory animals and indigenous
forms would be collected after cxposure and studied for the
distribution and variety of fission products in the lungs
and body,

Responsible sigeney: Crocker Laboratory, University of Cd ifornia
Objective: To Investigote the behavior of radicactive acrosols
produced by nuclear dotonation, using experimental animals
(rats); to cvalunte and estimate the possiblc hazards to humans
inhaling radiocactive dusts and mists,

Procedurc: Animals would be placed down-wind, suitably shiclded
frem bomb radi-tions, If possible others would be placed in
dronc aircrafts S,udics of chomical specics of r adioactive
acrosols, their distribution, otc,, would be performed using
alpha, bote and gomma counters, clectroscopes, ctce

Project 8: Biolopical Dosimetry

Objcetives: This series of proposals involves thc use of certain
biological agents ns dosimeters, on the basis of extensive
laboratory studies,

Procedure: The dosimeter material would be placed in suitable
contuinors, and in allthe animal ¢xpogurc containers, It would
also be placed behind experimental shiclds, and in the high

dose range, It is planned that the dose range: 20-600r would
be monitored by Tradescantia; 50-600r by the CF-1 mice;
500-5000r by Neurospora; 5000-20,000r by Aspergillus; and
5000-50,000r by Zea,

Responsible Apenciess
Tradescantia Oak Ridge Notional Laborntory, and NME
Zea U.S,Department of Agriculture, snd NME
LAspergillus Ook Ridge FNational Laboratory, and MME

Responsible sigensy: Los Alamos Scientific Laboratory

Objectiver To use alterations of the size of splecn, thymus,
and changes in the ratio: white pulp/red pulp after 250 XV
X-ray as an indicator of equivalent radiation., It is proposed
to attempt biological monitoring of atom bomb rediation in
certain localities by taking advantage of this effect,
Procedure:r Mice whose response to 250 KV xeray is well known
would be exposed in the approxinately 50-600r range in locations
where integrated dose measurements are desired, as behind 4 ields,
in drones, etc, Aporoximately 5 days after exposure the animals
will be sacrificed and the measurements made,

mmittce C -3
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Project 9: Genotical Effects of Atom Bormb Radiation

Objcctivost This series of proposals involves the cxposurc of
Blolopical material whosc genetic responsc to conventional
forms of ionizing rodiation and to atom bemb radiction is
¥nown, It is hoped to extend and complemont carlier studies
of mutations, mutations rates) cte, 1In the casc of Neurosporo,
reversal of mutations obtained at Bikini will bc sought; and
additional cheomicnl mutunts will be ooked fory The problem of
the high incidenece of chlorotic kernals in corn cxposaed at
Bikini will be studicd further.
Proccdurc: Most of these materials will be exposcd also as
biologicnl dosimeters; but also samples will be placed in the
very high dosoge range. Host of thc materials will be returned
to the U, 8, for further study. aspergillus and Neurospera
will be cultured in the Island laboratory beforc the tests.
Responsible Agencicst

fma ond others U, S. Department of Agriculturc, md NME

cereals

Asporgillus terrcust Ook Ridge Notional Laboratory, and NME

Neurospora crecssat  Oak Ridge National Laboratory, and NME

Projoct 10t Effcct of Atom Bomb on Leeal Faunn and Flora

Rosponsible Agoncyt U. S. Department of Agriculture, and NME
Objectives: To study the thermal and blast effects of atom
bomb blost on loenl fauna - flora, to extend obscrvations at
Bikini and Eniwctoks Naturalists, quolified in a number of
fields: Dirds, insccts, plants, etc. may be available,

Project 11: Dosimetry with Mineral Substances

Responsible dpoency: National Military Establishment
Objectives: To conduct further studies on certain mincrals:
Vikor glass, activated halides, ctce. which are affected by
ionizing radiation. Prcliminary studies at the MMRI and at
Bikini sugpest that these agents may be uscful, rugged,
integrating dosimeters for personnel, and other purposes.
Procedure: Samplecs of these calibrated radiation-scnsitive

materials will be placed in all animal containers; and at a

number of other stations where very precise physical menmire-
ment by other means are being made; and at stations where
high intensity is expected,
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-—teglh A A MAETERPINCN



N . o

Att, D. PHYSICAL FACILITICS REWIRED FCOR THD BICLOGICAL AMD

IIODICAL LABORATCRY TO _ASSURD SATISFACTORY

HOREING COMDITICHS TOR THE PROGRAM

1. Buildings:

a, Laboratory: Twc (2) units, 24' x {O' placed side by side.
Lich of these units should have a corridor 4' wide on one side of the
building; and each should then be divided into 5 basic laboratory units,
20" x 16' cach, The purposes for wrich the small rooms would be used are
zg follows: large animal patholopy, small animal pathology, blood
collection and sample preparation, hem:. <logy, biochemistry, x-ray therapy
unit,; counter and calibration of instruments, office and storage.

b. louse Colony: One unit 24' x €0', without subdivisions
tc house the animals, in proper cages, on proper racks; and one shed, 24'
® 20" equivped as wash house with running sea water for wasking, cleaning
and sterilizing the cages,

c. Storage Building: One unit, 24' x 40' for general storage
of dried food, equipment, ete,

d, Shed to cover diesel generators,
e. Shed te cover walk-in rofriperators.
2. Services:
a, Two (2) 75 X, 3 phasc, 220 Vi.C, diesel penerators,
b. Fresh water suoply system: a storage tank of at least
2000 gals capacity, with a distribution system; and facilitics for

pumping water from watcr harges.

¢, Salt water sud ly systems a heavy duty punp and piping
to provide sca woter for washing animal facilities,

d, Tuo (2) 900 cuy ft, wall-in type refrigcrators: one for
storing spociren carcosses; the other for fresh feed; capable of holding
contents at 35 - 4OCF,

e Three (3) Carrier deep-freezes, 9 cu fcet, capable of
holding a full lozd at «55°F,

fv X-Ray therapy, 250 KV apparatus,

g. Incincratort diescl oil operated, flash type for disposal
of cxereta-soaked shavines, ete,

h. Scuage system: for disposal of laboratory and humen vastes;

14 Vater distillation apparatus, for drinking uaters:
Capacity of 500 - 1000 Gal/day.

Je Runuays, wire fencing, and half-shelters for large
animals;

3+ Communications:

a§ Three telcphones connected with the inter-island telcphone
system are rcquired,

4e Transportation:
as Two (2) joups with trailers, and one weapons carrier,
b, Tro (2) LCVP type boats,

There is no plan to have living quarters or messing facilities on
the 1sland with the laboratory and anim:! zolony.
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Att - E. ESTILATE OF P.RSONNGL AVAILABLE/REJUIRED FOR

BIOLOGICAL AMD MEDICAT, PROGRAM

Projecet Proposal Proposer Scicntists Technicians llan Days Time on Island*

Officers Enl. llen Prec WKS Post
1 3.1 ME 2 37 20,000 72 10
2 3.2.1,1 Mo 6 12 1,620 12 6
3.2.1.4 ARG 2 4 420 8 6
3.2.4.1 KIE *%
3-2-4-2 NME %
3-2t4-f!+ NUE *¥
HCL Hel 1 2 210 6 6
3 3.2,3,1 i) 1 2 240 8 6
W2.3.2 ROCH 1 2 240 o &
3.2.3.5 ARG 1 2 240 a8 6
4 3.2.3.3 NE 1 4 450 12 4
5 3.3,7 MR 1 2 120 4 4
6 3.2.4.5 IE 2 8 1,000 12 6
7 3,2,2,2° RocH 1 2 210 6 6
3.2.2,39 TA - - . - -
3.2.2.40 ARG 1 2 210 6 6
3 . 2- 20 5 I‘WE He
ycal UCAL 1 4 350 6 A
8,9 3.3.3 CAK 2 4 420 8 4
3.3.4 USDA 1 4 200 4 4
343.5 OAK-ILEx* 2 4 360 6 4
3.3.6 OLK-THEx* 2 4 360 6 4
3.3.9 LA 1 4 3N00 8 4
10 EVA USDA-IIE** 1 2 240 a 6
11 3ehe2 NUT 1 2 210 a 4
Totals g 31 107 27,400

Reforcnces: * llaximum cstimated time, wecks
** Porgsonnel included in other estimates
© No committment of personnecl

Sources of Personnel: Sci-0ff Tech-EN
AE,C, 12 28
MILE 16 71
Othor US Govt 3 g
Ldministrative 4 22



