. WasEington, D.Ce

June 10, 1949

Dr. Shields ¥arren, Director,
Division of Biology and Medicine
U, 5, Atomic Energy Commission
Wnshington 25, D. Cs

AOA0T 0

Dear Doctor ‘larren:

1. In your letter of May 10, 1949 you appeinted an Ad hoc .
Committee "for planning biolegic aspects of future atomic bomb tests..
Thie Comnittee was charged with "the important responsibility of setting
up the orotocol for observations in the field of Biology and Medicine
Wﬁich i% is desirable to make in future tests,"

2. The Cormmittee met in Washington on June 7, 8 and 9 to evaluate
provosals for tests submitted by the National Military Establishment and
certsin facilities of the Atomic Energy Commission. We now submit to you
our seleaction from these proposals, arranged into a 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 facilitics that this nrogram will require, as well as a statement of
the estimated logistic effort as regards personnel,

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

A, Agenda: A short description of each of the soveral
proposals, with an cxcerpt of its relevant foatures.

B. The complete minutes of the three day scssion,

Cs The program of tests apnroved by the Committece after

consideration of thec proposals, E

D, A tabulation of the minimum physical facilities required o | <

to provide adequatce conditions for the conduct of the z i 5
Drogram, % §§ oo

Es A tobulntion of the versonncl who will be availablc for 2288 |d2=

the conduct of the tests, EEE:“§§§

Fo A summary of the estimated logistic effort as rcegards iffgggzi
personnel, 2089 0%z
59093988

4, Ve would like to @ll your attention to three rcsolutions %éé;g?ég
that were passcd unanimously by your Committec: §§§885§5
&= i e

A, Rosolved: Thet it is desirable to conduct ztom bomb
tests on animals whose response to ionizing radidion
is well known from laboratory studies,

B. Resolved: That an anima! breeding cslony should be
esteblished on Eniwetok Atoll to provide an adsquate
supply of acclimatized, calibrated animals,
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Co Resolved: That the biological and medical research labora-
tory should oe en the same island as the animal colony.

5. The Committece is pleased to acknowledge the many kindnesses of
your associates in the Division of Biology and Medicine,

Respeetfully submitted,

W D.Armstrong, University of Minnesota

5, L, Clark, Vanderbilt University

D. B, Dill, Edgewood Arsenal

R, H, Dracger, Naval Medical Rescarch Institute

Jacob Furth, Ook Ridge National Laboratoery

L. O, Jacobson, University of Uhicago

W, Jo Langham, Los Alamos Scientific Laboratory

F, K, Snarrow, Brookhaven Notional Loboretory

R, E. Zirkle, Argonne National Laboratory

G. V. LcRoy, Northwesterh University
Attachments: Chairman
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Proposul*
Number

Sel

3.2.1.1

3024144

3e2,4.1

3024442

3e244.4

#Refers to
Aponda

Tdi PROGRAM OF TESTS APPROVED BY ‘!! AD HOC COMMITTEE

Projeet 1: Animal Colony

Responsible Agenoy: National Military Establishment (NMRI)
Objcctive: To provide an adequate number of micc, dogs ond
pigs._ﬂfﬁcsc animals would be acclimatized to the total
envirormment. Their LDgg for 260 KV x-ray would be dctermined
aftor ncelimntization, It is planned to provide 5,000 - 10,000
mico of the CF-1 strain; 500 dogs, preferably the Rochester
bongle strain; and 500 pigs of the U. S. Department of Agricul-
ture "hairless" strain, g

Procedurc: If approved, o Neval party will establish the colony
7% onoc Lo permit approximatcly 18 months of breeding. 4
vetorirarian, indoctrinated in genmetics, will nccompany the
party, Now animals will not be introduccd into thc colony
later than ons year before the expected dete of the tests,
Sufficiont animuls will be bred to provide adequatc controls,

A roserve colony of egual size will be developed at the NMRI,
in casc of accidents, After the tests, represontatives of the
spocics, and survivors of the tosts will be returncd to NMRI
for further study.

Project 2t Study of Acute Radiction Injury

Responsible figeney: Nationnl Military Establishmont

Objoctive: To oxposc cnough animals in enough positions to
obtain valid statistical data for a study of acutc lecthality,

vs distance ~nd dose; LDgp vs distance and dose; and survival

vs distunce «nd dosc,

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

in the water snd on land at predetermined distances from zero
poeint; and arc to be loeated so that thoy may be retricved
promptly., Animals will then be obscrved, sacrificed serially,cte,.

Responsible agency:  drgonne National Laboratory

Objcctive: To attompt to separate the effects of prompt nucleor
gamma radiatien, neutron radiction, and gamma radiation from the
fireball,

Procedurcs Mice will bo pleoaed in heavily shiclded containers
vith collimnting slits dirccted toward the detonation point,

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

Resnonsible Aponey: National Military Establishment
Objcctives To obtain animal tissucs ot the earliest possible
time after cxposurc, and serially thercafter,for detuiled
histologic and hemutologic studye There is a lack of infor-
mation from Japan and Bikini on this carly period, ‘
Procedurc: 4Animals cxposed as in 3,2,1.dwill be rotrieved at
ongc,  Some will be sacrificed at once, others serially at
aporopriate intervals thereafter, The tissucs would be fixed
and prescerved for study in the Naval Medienl Rescarch Institute,
the Army Medical Center, oand the Army Institute of Pnthology.
Blood studies would be made in the Island Laboratory.

Responsible ageoncy: National Military Establishment

Objective: To obtain animal tissucs at the earlicst possible
time after irradiation, and serislly thereafter for histo-
chemicnl studicse. Such studics arc being performed on tissues
irrndiated by conventional meons, but none hove been done on
tissucs cxposcd to atom bomb radiation,

Proccdurce: 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 .irmy Medical Center for histochemical study.

Responsible Jpency: National Military Estnblishment
Objecctive: To obtnin animal tissues at thc earliest possible
time after irradidtion, and serially thereafter for studics
of tissue enzyme systems, ouch studies have been performed
with x-rodist ion; none with the intense atom bomb radiation,
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Knowledge of pattern of chango of tilssuc cnzyme systcms is
sought, '
Procedurcs Tissues obtained as in 3.2.4,2 will be quick
Trozen ob -55°C and transported in this state to the Army
lMedical Center for enzyme system studies.

Responsible dgcncy: National Cancer Institute o
Objective: 1To study the effects of the atom bomb radiation

on the hemetopoictic system, on longevity, as a source of
genetic effoct, and as o carcinogenic agent for mice.
Procedurc: Animals would be cxposed as in 3.2,1.1 at di.stances
whoro Sublothal doses could be expected. Long torm follow-up,
and breeding studies would then bo conducted after rcturning
the animals to the National Cancer Institute.

Project 3: Study of Thermal Injury

Responsible Agency: Nationel Military Establishment
Objcctive: To study the relation of the mortality to surface
arca burned and to the degrec of the burn.

Procedurc: An atteompt will be made by suitably timed shiclds
To sopnrate the majority of the thermal exposure from the
ionizing radintion cxposurec. Suitably shielded pigs will be
placed where burns of varying severity can be anticipateds
The influcnce of the burn on mortnlity, cnd os o complication
of radiation injury will be studied,

Responsible Apency: University of Rochester

Objcctive: To comparc atom bomb flash burn with material from
Bikini, and with flash burns produced in the laboratory.
Prococdurc: Suitably shiclded pigs will be placed where burns
of varying scverity can be anticipated, The histological
character of the burns, and related phenomena will be studied
in an attempt to cvaluabte other atom bomb flash burns, and
laboratory flash burns,

Rcspensible fpency: Argonne National Loboratory

Objective: To mnalyze histologic changes in the skin of pigs
cxposed to thermal radiotion, for comparison with the findings
in the skin of the victims of the Los Almos accidont,
Procedurc: Young pigs would be exposed, suitably shielded
from blest, and by timing deviccs from some of the ionizing
radiations Speccimens of skin would be removed,fixed and
returned to the U. S, for study.

Project 4: Study of Blust Injury

Responsible Jgency: Notional Military Establishment

Objective: To study blast injury using improved containers
Bascd on cxpericnce at Inyokern and Bikiniy’ Therc were serious
discrepancies at Bikini between the degree of injury and the
cstimated overpressurc, with lethal effcects from peak pressures
that are not lethal with H.E, Further study of this is desired,
Procedures Small animals, shielded from thermal radiation
would be cxposed in various positions related to blast measur=-
ing devices., They would be sacrificed as soon as recovered

for study of blast effccts,

Project 5: Study of Simulatcd BW Apents

Responsible dgency: National Military Establishment
Objective: To study the effect of atom bomb radiation on the

simulated BW agents currontly under study by the Chemical Corps,

Procedurc: Simulated agents, protected from thermal rodistion
would be cxposed at various stations wherc predetermined radia-
tion intensity is antiecipated, Bacteriologic studies of the
growth characteristics of these agents would be conducted at

** Proposal submitted too
lpte for action by Committee
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Eniwetok and in the U,S.
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Project 6: Study of Hemo.tologmen Injury

3e2e4e5 Rosponsible dAgency: National Military Establishment ) )
Objoctives To perform cortain routine hematoligic cxaminations
Tor comparison with results obtained at Bikini and in the NMRI,
To study the nature and the coursc of the hemorrhagic tendency
in irradiated animals.
Procodure: Routine, complete studies of the hemogram will be
Todo in The surviving large nnimals, The studies of the hemor-
rhogic state will be confined to histologic examination of
oppreprinte tissucs, and to bicchemical studies of plasma,
quick frozen ot -55%F, and returned to NMRI for fractionation,

ctce

Projoct 7: Study of Particulate Fission Products

%4242 Responsible Agency: University of Rechester
Objoctive: To study the distribution in lungs ond other
Tissucs of radionctive fission products, of dust containing
induced radiocetivity; using animals exposed at various sites,
Procedurc: As amended, selected tissues from animels exposcd
in 3.2.1.1 would be available for prescrvotion for radio-
autography, microincineration, and other suitable studies.
(See original proposals 3i242e2; 3426233 3,22.4; ond 3.2,2,4,1)

3424245 Responsible Agency: Netional Uilitary Establishmont
Objcctives To study the distribution in animels of fission
products inhaled and ingested in areas of fall=-out,
Proccdurer Where fall-out is cxpccted shielded laboratory
animols would be exposud for varying intervals of time; and
in known arcas of fall-out laboratory animals ond indigenous
forms would be collected after cxposurce and studicd for the
distribution and veriety of fission products in the lungs
ond bodys

UCnl* Responsible igency: Crocker Laboratory, University of Cal ifornia
Objective: To investigate th2 behavior of radicactive acresols
produced by ruclear detonation, using experimentol animnls
{rats); to evalunte and cstimate the possible hazards to humans
inhnling radioactive dusts and mists,

Procedurc: Animals would be placed down-wind, suitably shiclded
from bemb radintions. If possible others would be placed in
dronc aircrafte. S, udies of chemical specics of radicactive
acrosols, their distribution, cte,, would be performed using
alpha, beta and gamma counters; cleckroscopcs, ctce

Project 8: Biological Dosimetry

Ovjectives: This scrics of proposals involves the use of certain
biclogical agents as dosimeters, on the basis of extensive
laboratory studics,

Procodurc: The dosimeter material would be placed in suitable
contuirnrs, and in a1llthe animal exposure containers, It would
alsc be placed behind experimental shields, and in the high

dosc rangee It is planned that the dose renge:  20-6C0r would
be monitored by Tradescantia; 50-600r by the CF-1 mice;
500-5000r by Weurospora; 5000-20,000r by Aspergillus; and
5000-50,000r by Zon,

Responsible Agencies:

30343 Tradescantia Onk Ridge Haticnal Laboratory, and NME
3.304 Zea . U,S.Department of Agriculture, and NME
34305 Aspergillus Oak Ridge National Laborstory, and NME
3,349 Responsible igency: Los ilamos Scientific Laboratory

Objective: To use alteratiors .f the size of splecn, thyms,

and changes in thec ratio: white pulp/red pulp after 280 KV

¥-ray as an indicator of equivalent radiation. It is propssed

to attempt biological monitoring of atom bomb redistion in
certain localities by taking advantage of this effcot,

Procedure: Mice whose response to 250 KV x~ray is well known
would ?e exposed in the approximately 50-600r range in locations
Where integrated dose measurements are desired, as behind # 1clds,
in drones, etc, Aporoximately 5 days after exposurc the animals

will be sacrificed and the measurcments made,
* Submitted

tco late for
action by Committce C -3
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Project 91 Gonotical Effects of fAtom Bomb Radiation

Objoctives: This series of proposals invelves the eXposurc of
BIoTorical material whose genctic rosponsc to conventional
forms of ionizing radiation and te atom bomb radiation is
known. It is hoped to extond and complement carlior studies
of mutations, mutotions rates, ctes In the casc of Neurospora,
reversal of mutations obtained at Bikini will be sought; and
additional chemicnl mutunts will be looked fore The problem of
the high incidence of chlorotic kernels in corn cxposcd at
Bikini will be studied furthore
Proccdurc:s Most of these materials will be cxposcd also as
biologicnl dosimeters; but also samples will be placed in the
very high dosage ronges Most of the materials will be roturned
to the U, S, for further study. Aspergillus and Neuruspera
will be cultured in the Island laboratory before the tests.
Responsible Agencicss:
Zoa =nd others U. S, Department of Agriculture, md NME
ccreals
Aspergillus terreus: Oak Ridge Naticnal Leboratory, and NME
Neurospore cressa:  Oak Ridge National Laborctory, and NME

Project 10y Effcct of Atom Bomb or Loeal Fauns and Flora

Rosponsible agencys U, S, Dopartment of Agriculture, and NME
Objcetivess To study the thermal and blast effcets of atom
bomb blast on local fauna nnd flora, to cxtond obsorvations at
Bikini and Eniwctok, Naturalists, quolified in a number of
fields: DVbirds, insccts, plants, etc. may be available.

Project 11: Dosimetry with Mineral Substances

Responsible dAgcncy: MNational Military Establishmont
Objectives: To conduct further studies on certain minerals:
Vikor glass, activated halides, ctec, which are affected by
ionizing radiations Preliminary studies at the WMMRI and ot
Bikini suggest that these agents may be useful, rugged,
integrating dosimeters for personnel, and other purposes.
Proccdure: Samples of these calibrated radiation-scnsitive
materinls will be placed in all rnimal centainers; and at o
nunmber of other stations where very precise physical measire-
ment by othor means are being mades and at stations where
high intensity is expected,




Att, D, PHYSICAL FACILITISS ROTUIRED ¥CR THD BIOLOGICAL AMD

IIZDICKL LABORATCRY TO ASSURE SATISFACTORY

ACRYIYG COMDITICKS T'OR THE PROGRAM

1. Buildings:

a, Laboratorry: Two (2) units, 24" x €O' placed side by side,
E-ch of these units should have a corridor 4' wide on one side of tle
building; and each should then be divided into 5 basic laboratory units,
20" x 186! cach., The purposes for wrich the small rooms would be used are
2z follows: large anlmal pathology, small animel patholdpy, blood
collection and sample preparation, lematology, biochemistry, x-ray therapy
unit,; counter and calibration of instruments, office and storage.

b. Mouse Colony: One unit 24' x €0', without subdivisions
tc house the animals, in proper cages, on rroper racks; and one shed, 24!
x 20" ejuidped as wash house with running sca water for washing, cleaning
and sterilizing the cages,

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

d. Shed to covor diesel generators,
¢, Shed to cover walk-in rcfrigerators,
2, Services:
a. Two () 75 XW, 3 phase, 220 V.C, diesel generators,
| b, Fresh watoer suoply system: a storage tank of at least
2000 gals capacity, with a distribution system; and facilities for

pumping watcr from water harges.

e, Salt witer suo ly system: a heavy duty pump and piping
to provide sca witor for vwoshing animal facilities,

d. Tuo (2) 900 cu, ft. wal-in type refricerators: onc for
storing speciren carcasses; the other for fresh feed; capable of holding
contents at 35 - AO°F,

e, Three (3) Carrier deep-frcezes, 9 cu fcot, capable of
holding 2 full load at -55°F,

f. X-Ray thcrapy, 250 KV apparatus,

8. Incinerator: dicscl oil operated, flash type for disposal
of cxcrcta-sonked shavings, ete,

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

i. Yater distillation apparatus, for drinking uater:
Capacity of 500 - 1000 Gal/day.

Je Runways, wirc feneing, and half-shelters for large
animals,

3. Communications:

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

L+ Transportations
a; Two (2) jeeps with trailers, and one weapons carricr,
b, Two {2) LCVP type boats,

There is no plan to have living quartcrs or messing facilities on
the island with the laboratory and animal colony,



Att - E. ESTILATE OF PoRSONNDL AVATIABLE/REJUIRED FOR

BIOLOGICAL AMND MEDICAL PROGRAM

Projcet Proposal Proposer Sciontists Tochnicians Man Days Time on Island®

Officers Enl, Men Pre WKS Post
1 3.1 NISE 2 37 20,000 72 10
2 3.2.1.1 N 6 12 1,620 12 6
3.2.1.4 ARG 2 A 420 8 6
3.2.441 NE *¥
3,242 NME %
3.2.444 NIE *%
McL NCT 1 2 210 é 6
3 3.2:3il NIE 1 2 240 8 6
3.2.3.2 ROCH 1 2 240 3 6
3.2.3.5 ARG 1 2 240 8 6
A 3.2.3.3 NLE 1 4 450 12 4
5 3,347 IME 1 2 120 4 A
6 3,245 ME 2 8 1,000 12 6
7 3.2.2,2° ROCH 2 210 6 6
3.2.2,3¢ BAIL - - - - -
3.2.2,4° ARG 1 2 210 6 6
3'202.5 I‘IID S
UCal UCAL 1 4 350 6 4
8,9 3.3.3 CAK 2 A 420 8 4
3.3.4 USDA 1 4 200 4 4
3.3.5 OAK-M.Ex* 2 4 360 6 4
3.3.6 OLK-MDiEx* 2 4 360 6 4
3.3.9 1L 1 4 300 8 4
10 344l USDA-NIm** 1 2 240 o 6
11 3ehe . NUE 1 2 210 a 4
Totals g 31 107 27,400

Refercneces: % [laxinum cestimatced time, wocks
%% Pursonnel included in other estimates
© No committment of personncl

Sources of Personnels Sei-0fF Tcch-El
A E,C. 12 28
N.ILLE 16 71
Other US Govt 3 8
Administrative 4 22
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