Washington, D.C. 4040
June 10, 1949

Dr. Shields Warren, Director,
Division of Biclopy and Hedicine
U. S. Atomic Energy Commission
Washington 25, D Co

Dear Doctor Yarrent

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

2, The Cormittee met in Washl ‘zton on June 7, 8 and § 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 a series of eleven projects
which, in our epinion merit investigation, To complete the protecol
requested we arc also submitting a tentative recommendation for the labora-
tory facilities that this program will require, es well as a statement of
the estimated loglstic effort as regards personnel.

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

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

B. The complete minutes of the three day sessions @

Ce The program of tests approved by the Committce after z i Q
consideration of tho proposals, £ 8% | as

s s s . - 3 . . A =4
Ds A tabulation of the minimum physical facilities required §3§§ SR

: . Z295 |2

to provide adequate conditions for the conduct of the FEEWIR T
program, E:Sggﬁgu
. “zz 3zos
E. A tobulation of the personncl who will be available for 52835955
the conduct of the tests, ERRTENTS
N , . ZLLZRLa =
F, A surmary of the cstimated logistic effort as regards gﬁg;gﬁﬁﬁ
psrsonnel, 3o 8K35

4, Ve would like to @ll your attention to three resolutions
that were passed unanimously by your Committec:

aYily

A, Resolveds That it is d-sirable to conduct atom bomb
tests on animals whose rosponse to ionizing radidion
is well known from laboratory studies,

Bs Resolved: That an animal breeding celony should be
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REVIEWER (ADD):

¢stoblished on Eniwetok Atell to provide an sdequate E
supply of acclimotized, calibrated animals, =
Cs Resolved: That the biological and medical rescarch laboroe
tory should be en the same island as the animal colony,
54 The Committee is pleased to acknowledge the many kindnesses of
your associates in the Division of Bielogy and ledicine, ’
Respeetfully submitted, *
e D.Armstrong, University of Minnesota
S, L. C}ark, Vanderbilt University
D. B. Dill, Edgewood Arscenal
R, H, Draeger, Naval Medical Resecarch Institute
Jacob Furth, Ock Ridge National Leborotoery
L. 0. Jocobson, University of L’hicago
W, J. Langham, Los Alamos Scientific Laberatory
F, K, S?arrow, Brookhaven National Laboretory
g. 5. il;kle, Argonne National Laborabory
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Att, C:

Proposal*
Number

Sel

3e2.1,1

3.,2.1,4

3,2.4,1

3.2.4,2

3e244.4

*Refers to
hponda

.

THE PROGRAM OF TESTS APPROUV O BY THE AD HOC COMMITTEE

Projcct 1: Animol Colony

Responsible Agoncy: National Military Establishment (NMRI)
Objcotive: To provide an odequate number of mice, dogs ond
pigs. Thosc animals would be acclimatized to the total
onvironment., Their LDsg for 250 KV x-ray would be determined
oftor acclimetization, It is plamned to provide 5,000 ~ 10,000
mice of thc CF-1 strain; 500 dogs, preferably the Rochestor
boagle strain; and 500 pigs of the U. S, Department of Agricul-
turc "hairless" strain,

Procedurc: If approved, o Naval party will cstablish the colony
7€ onoc Lo permit approximatcly 18 months of breeding. 4
veterinarion, indoctrinated in genetics, will accompony the
party. Now animals will not be introduccd into the colony
latcr than one year before the expected dete of the tests,
Sufficicnt animals will be bred to provide adequate controls,

A resorvo colony of equal size will be developed at the NMRI,
in casc of accidents, &ftor the tosts, represcntatives of the
spccics, and survivors of the tosts will be returned to NMMRI
for further study.

Project 2: Study of Acute Radiation Injury

Responsible Agency: Nationnl Military BEstablishment

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

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

vs distance and dose,

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

in the water and on land at predetermined distances from zero
point; and arc to be located so that thoy may be retrieved
promptly, Animals will then be obscrved, sacrificed scrinlly,etc,

Rosponsible ipency: 4rgonne National Laboraotory

Objcotive: To attompt to separante the effects of prompt nuclear
gomme. radiation, ncutron radiation, and gamma radiation from the
fireball,

Procedure: Mice will bo placed in heavily shiclded containers
with collimnting slits direccted 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 Military Establishment
Objecctives To obtain animal tissucs at the carliest possible
time after cxposurc, and serially thercaftor,for detailed
histologic and hematologic study, There is a lack of infor-
mation from Japan and Bikini on this carly period,

Procedurc: Animals cxposed as in 3,2.1,1will be retrieved at
once, oSome will be sacrificed ot once, others serially at
aporopriate intcervals thereafters The tissucs would be fixed
and prescrved for study in the Noaval Medical Rescarch Institute,
the Army Mcdienl Center, oand the Army Institute of Pathology.
Blood studies would be made in the Island Laboratory.

Responsible sgoncy: Nationd Mfilitary Establishment

Objoctive: To obtain 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 been donc on
tissues exposed to atom bomb radiation.

Proccdurc: Tissucs as obtained in 3.2,1.1 ond 3.2.4.1 will be

quick frozen at -58°F, and stored and transported in this

condition to the army Mediecal Center for histochemical study.

Responsible .gency: Naticnal Military Bstoblishment

Objective: To obtain animal tissues at thc earliest possible
ime after irmd serially thereafter for studies
of tissue engzy Such studies have becen performed

with X-radi+t ion; none with the intense atom bomb radiation,
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3.2.4.4 Knowludge of pattern of change of tissue cnzyme systcems is

cont'd sought., ) ) ]
Procedurc: Tissues obtained as in 3.2,442 will be quick
Trozon ot =55°C and transported in this statc to the Army
Medical Center for cnzyme system studies.

NCI** Responsible Agoncy: National Cancer Institute )
Objective: Jo study the cffects of the atom bomb radiatiosn
on thc hometopoictic system, on longevity, as a source of
gonetic effect, and as a carcinogenic agent for mices
Procedure: Animals would be cxposed as in 3,2.1.1 at distonces
whore sublethal doses could be expected. Long tcerm follow-up,
and breeding studies would then be conducted after roturning
the animals to the National Cancer Institute,

Project 3¢+ Study of Thermal Injury

3.243,1 Responsible Agency: National Military Establishment
Cbjoctive: To study the relation of the mortality to surface
arca burned and to the degrec of thc burn,

Procedurer An attompt will be made by suitably timed shiclds
¥o soparatc the majority of the thermal cxposure from the
ionizing radiation cxposure, Suitably shielded pigs will be
placcd where burns of varying severity can be anticipated,
The influence of the burn on mortality, and as a complicotion
of rodiation injury will be studicd.

B3e243e2 Responsible Apengy:s University of Rochester
Objcetive: To comparc atom bomb flash burn with materinl from
Bikinl, and with flash burus produced in the laboratoryi
Proccdurc: Suitably shielded pigs will be placed where burns
of varying severity con be anticipateds The histological
character of the burns, ond related phenomena will be studied
in an attempt to cvoluate other atom bomb flash burnsy and
leboratory flash burns,

3424345 Responsible Apency: Argonne Nationel Loboratory
Objectiver To analyze histologic chrnges in the skin of pigs
oxpesed to thermal radiation, for comparison with the findings
in the skin of the victims of the Los Almos accidont,
Procedure! Young pigs would be cxposed, suitably shielded
from blast, and by timing devices from some of the ionizing
radiatiom Spccimens of skin would be removed,fixcd nnd
returncd to the U, Su for study.

Project 4: Study of Blast Injury

3.293,3 Respensible fApency: National Military Establishment

Objective: To study blast injury using improved containers
ased on cxpericnce at Inyokern and Bikini,” Therc were serious
discrepancies at Bikini betweon the degree of injury and the
estimated overpressurc, with lethal cffects from peak pressures
that ars not lethal with H.,E. Further study of this is desired,
Procedure: Small animals, shielded from thermal radiation
. would be exposed in various » citions related to blast measur-
e ing devicess They would be sacrificed as soon as recovered
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5.2.4.5
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Projoct .. Study of Hematology of Radiat.on Injury

Responsible Agcncys ¥otional Military Establishwent )
bjective: To perform certain routine hematoligic ?xamlnations
Tor comparison with results obtained at Bikini ond in the NMRIe
To study the nature and the coursc of the hemorrhagic tendency
in irradiated animals. _ )
Procodurct Routinc, complete studies of the hemogram will be
Tado in The surviving lerge animalss The studies of:thc hemor«
rhogic state will be confined to histologic ?xaminatlon of
appropricte tissucs, and to biochemical studics of plafma; )
quick frozen at ~55°F, ond returned to NMRI for fractionation;

ctce

Projsct 7: Sgudy of Particulate Fission Products

Responsible fgency: University of Rochester

Objcotive: To study the distribution in lungs and cther

TTssuos of rodionctive fission products, of dust containing
induced radionctivity; using animals exposed at various sitcss
Procedurc: As amended, selected tissues from animals exposcd

Ir 3.2.1.1 would bo available for prescrvation for radio-
sutography, microincineration, and other suitable studies,

(See originnl propcsals 3.242423 3242633 3,242.4; ond Be2e244,1)

Responsible Agoney: National Military Establishment
Objcctive: To study the distribution in animals of fission
Products inhaled and ingested in arcas of falleout,
Procedure: Where fall-out is cxpcoted shielded loboratory
animals would be exposud 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 ond variety of fission products in the lungs
and body,.

Responsible sgeney: Crocker Laboratory, University of Cal ifornia
Objoctive: 10 investigote the bohavior of radiccctive aercsols
produced by nuclear detonation, using ecxperimentcl animals
(rats); to cvnlunte and estimate the possiblc hazards to humans
inhaling radicactive dusts and mists,

Procedurc:s Animals would be placcd d own=wind, suitably shiclded
from bomb radintions, If possible others would be placed in
drone aircraft, S udics of chomical species of radioactive
aerosols, their distribution, ctec,, would be performed using
alpha, bete and gamma counters, cleckroscopcs, ctce

Project 8: Biologicol Dosimetry

Objectives: This series of proposals invelves the use of certaln
biclogical agents as dosimeters, on the basis of extensive
laboratory studics,

Procedure: The dosimeter material would be placed in suitable
contuincrs, and in allthe nnimal exposurc containers, It would
also be placed behind experimentnl shields, and in the high

dosc range, It is plonned 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 Zen.

Responsible Agencies:
Tradescantia Oak Ridge Notional Laboratory, and NME
Zea UsS.Department of Agriculture, and NME
Aspergillus Ook Ridge National Laboratory, and NME

Responsible igensy: Los ilamos Seientific Laboratory

Objective: To use alterations of the size of spleen, thymus,
and changes in the ratio: white pulp/}ed pulp after 250 KV
x-ray as an indicator of equivalent radiation., It is proposed
to attempt biolopical monitoring of atom bomb rediation in
certain logalities by taking advantage of this effect,
Procedurer Mice whose response to 250 KV x=ray is well known
would be oxposed in the approximately 50-600r range in locations
where integrated dose measurements are desired, as behind & ields,
in drones, etc, Apvroximately 5 days after exposurc the animals
will be sacrificed and the mecasurements made,

o
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Projoct 9: Genetical Effccts of Atom Bomb Radiation

Objcctivest This series of proposals involves the exposurc of
BIoTopToal material whosc gonctic rosponsc to conventional
forms of ionizing radiation and to atom bomb racdiction is
¥nowna It is hoped to extend and complemont carlicr studics
of mutations, mutations ratesy cte. In the casc of Neurospora,
reversal of mutations obtained at Bikini will bc sought; and
additional chomical rutants will be looked fors The problem of
the high incidence of chlorotic kerngls in corn cxposcd 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 dosage range. ilost of the 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
Zna ond others U, S, Department of Agriculturc, md NME
cereals
Lspergillus terrcust Oak Ridge Notional Laboratory, and NME
Nourospora crcssot Oak Ridge National Laboratory, and NME

Project 103 Effcot of Atom Bomb on Loeal Fmuns and Flora

Rosponsible agency: U. S, Department of Agriculture, and NME
Objectives: To study the thermel and blast effects of atom
bomb blnst on locnl fauna <. flora, to extend obscrvations at
Bikini and Eniwctoks Naturalists, qualified in a number of
fields: Dbirds, insccts, plants, etc. may be available,

Project 11: Dosimetry with Mineral Substances

Responsible Jponey: National Military Establishment
Objectivess To conduct further studies on certain minerals:
Vikor glass, activated halides, ctce which are affected by
ionizing radintion, Preliminary studies at the MRI and at
Bikini suggest that these agents may be uscful, rugged,
integrating dosimeters for personnel, and other purposes.

Procedures Samplcs of these calibrated radiation-scnsitive

materials will be placed in all animal containers; and at 2
number of other stations where very precise physical measire-
ment by other means are being madey and at stations where
high intensity is expected,



Att. D. PHYSICAL FACILITIZS ROOUTAED FCR THD BICLOGICAL AMD

1mDICAL LABODATCRY TC ASSURE SATISFACTORY

HORKING COMDITICNS FOR_THE PROGRAM

1. Buildings:

a, Laboratory: Two (2) units, 24' x {O' placed side br 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 ecach. The purposes for which the small rooms would be used are
ag follows: large animal patholopy, small animal pathology, blood
collection and sample preparation, bem:. =logy, biochemistry, x-ray therapy
unit, counter and calibration of instruments, office and storage,

b. liouse Colony: One unit 24' x £0!, without subdivisions
to house the animals, in proper cages, on proper racks; and one shed, 24'
x 20' gjuinped as wash house with running sca water for washing, cleaning
and sterilizing the cages,

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

d. Shed to cover diesel generators,
e. Shed to cover walk-in rofriperators,
2, Scrvices:
a, Two (2) 75 X7, 3 phase, 220 V.C, diesel generators,
b, Fresh water supnply system: a storage tank of at least
2000 gals capacity, with a distribution system; and facilitics for

pumping water from watcer barges.

¢. Salt water sun ly systems a heavy duty punp and piping
to provide sca wotor for woshing animal facilities,

d. Tuo (2) 900 cus ft, wall-in typc refrigerators: one for
storing specimen corcasses; the othor for fresh feed; capable of holding
contents at 35 - 40CF,

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

f+ X-Ray thcrapy, 250 KV apparatus,

g. Incincratort diesel oil operated, flash type for disposal
of cxcrecta-soaked shavings, ete,

h, Scuage system: for disposal of laboratory and human wastes;

1; Tater distillation apparatus, for drinking uaters
Capacity of 500 - 1000 Gal/day.

j. Runways, wirce fencing, and half-shelters for large
animals,

3. Communications:

aj Three telephones connected with the inter-island telephone
system are required,

4. Transportation:

ag Two (2) jecps with trailers, and one weapons carrier,
b, Two {2) LCVP type boats.

There is no plan to have living quarters or messing facilities on
the island with the laboratory and animal -olony,



Att - E. ESTIVATE OF PLRSONKCL AVAILABLE/REQUIRED FOR

BIOLOGICAL AYD MEDICAT, PROGRAM

Projcet Proposal Proposer Sciontists Technicians lan Days Time on Island*

Officers Enl. lMen Prc WKS Post

1 3.1 NE 2 37 20,000 72 10

2 3.2.1.1 M 6 12 1,620 12 6

3.2.1.4 ARG 2 4 420 8 6
3.2.4.1 MIE *x
30242 NME *¥
3.2.444 MR *¥

HCL HeT 1 2 210 6 6

3 3.2,3.1 NE 1 2 240 8 6

3.2.3.2 ROCH 1 2 240 8 6

3.2.3.5 ARG 1 2 240 3 6

4 3.2.3.3 NE 1 4 450 12 4

5 3.3.7 IE 1 2 120 4 L

6 3.2.4.5 ME 2 8 1,000 12 6

7 3.2,2.2°  RocH 1 2 210 6 6

3.2.2.39 HA - - - - -

3.2.2.4° ARG 1 2 210 6 6
3.2.2.5 ME X3

Ucal UCAL 1 A 350 6 4

8,9 3.3.3 CAK 2 4 420 8 4

3.3.4 USDA 1 4 200 4 4

3.3.5 OAK-ILE®* 2 4 360 6 4

3.3.6 OLL-ThEx* 2 4 360 6 4

3.3.9 LA 1 4 300 8 A

10 3l USDA-NE** 1 2 240 8 6

11 342 NE 1 2 210 8 4

Totals 8 31 107 27,400

Reforcnecs: # [laximum cstimated time, wocks
*¥ Porsonrel included in other estimates
0 No committment of personncl

Sources of Personnel: Sci-0ff Tech=EL
ALE,C, 12 28
MILE 16 71
Othcr S Govt 3 8
Administrative 4 22



