
 

\ AD HOC COMMITTEE FOR BIOLOGIC Tasts

JUNE 7, 8, 9 1949

le The National Military Establishment, and eight of the Atomic

Energy Commission's facilities were asked to submit proposals for bio~

logic tests to be conducted in connection with future proof tests of

atomic weapons at Eniweteke, Proposals 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 biologic tests

which will be submitted by the Director of the Division of Biology and

Medicine, to his Medical Advisory Board and to the Director of the tests,

Alvin ¢ Graves, J-Division Leader, Los Alamos National laboratory.

.

2e <A proper evaluation of the proposed studies require a knowledge

of the geographical features of the test site; the general plan of the
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tests: and the experienco with similar atomic weapons tests in the past.

 

 

3 Ff Accordingly, I have asked that statements concerning these factors be

ed made to you;
w S2o

gbbe 2,1 ~ Geographical features; Colonel Prouss
cao

os 242 — Plan of tho tosts: Colonel Prouss

a3%6 2e3 — Previous atomle weapons tests; Captain Dracger

F

S 3e For caso of considoration I have grouped tho proposals sub

: - mitted into categorics; and have prepared oxccrpts of the various

: 5 d projects which are attached as appendixos. The classification of these

és : proposals in tho order in which they should be considered is as follows:  
 

 

341 — Animal Brocding Colony(MME! See Project M9,
Pago 4, also sco Appendix)

3e2 ~ Weapons Effocts Study ~ primarily, this group of

projects is bascd on tho uso of tho atomic

explosion as a weapon; and on the nocd 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 accidonts.
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AGEUDA

Casualty Studies - concerned with lethal dose

related to the dose of ionizing radiations as

the only casualty-agent.

a study of acute lethality, UDEos ete. in a varicty

of animal spockosy at varying distances from the

bomb explosion} for comparison with known offects

of 1,000 KV, and 2,000 KV Xsrays in the same

species. (NHE! seo Project M«2.4C PP 15253)

Comparable studios, using a "colibratod" species

of mice (ARG ~ gee Appendix)

Dotermination bf lethal dose under short burst

conditions, compared with lethal dose at normal

dose rates (HANH + soc Appendix)

Toxicologic studies

Particle size distribution of dust from bomb

explosion (ROCH — sec Appendix)

Distribution éf radioactive particles of various

size in the pulmonary system (ROCH ~ seo Appond4x)

Distribution and excretion of radioactive

particles (ROCH - see Appendix)

Deposition and subdsequent fate of radioactive

particles and the animals containing them.

(HiNF ~- see Appendix)

Uptake of Radioactive Material by plants and

animals (NUH — see Project 4-12, Page 5)

Complications of Atom Bomb Injury

Study of the relation of mortality to surface area,

and degree of burn (MME - see Project i2,b,

pages 1,2; ROCH)

Comparison of changes in skin produced by atomic

bomb flash burns and by laboratory produced flash

burns. (MME = see Project M-2,b; Page 1,2; ROCE}
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AGsrDs

Study of direct air blast injurics in several

animil species with regard to peak pressure,

duration of shock wave; and mechanism of injury.

(lB - see Project M-2, a, P. 1, 2)

Study of combincd action of biological warfare

agents and atomic bomb injury (1G - sce Project

MW, pe3)

Specific physiological disturbances duc to atomic

bomb radiations

Study of early histologle changes after exposure

(IM ~ sec Projoct M-lj and Appendix)

Study of enrly histochomical changes after

oxposure (ME ~ soc Project +1, and appendix)

Svudy of early changes in tissue ond body—fluid

cnzyne systems; on —tho-spot studics (OiK — sco

Appendix)

Study of early changes in tissue and body—fluid

enzyme systems — utilizing quick frozon material

transported to the United States for tests (MH -

soc appendix)

Study of the hemorrhagic phase of radiation illness

(IME — see Project M8, and Appendix)

Study of effect of lonizing radiations from the bomb

on dental structures (iI —~ see Project M6, Page 4)

Expcerinental therapy of atomic bomb radintion
 

ddinces.

Specific therapy of the henorrhagic state

(NB = see Project M7, Page 4)

Specific therapy of bacterial complications (IM ~

sce project M-7, Page 4) (ROCH —~ seo Appendix)

Specific therapy with dietary factors, vitnmins, ctre

(I ~ see Project M-7, Page 4; sco also -ippendix)
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AGZIDA

303 ~ Biological Studics: primarily, these projects are

30 301 -

30302 —

30303 -

3a3e4 —

30305 =

30306 —

30307 -

30308 ~

Ze3e9 =

30 309el “

3033902 —

genetical in character; and are proposcd to take

advantage of tho very great radiation flux, and

the vory short cxpesuro-time which is only possible

with atomic cxplosionse The projects are directed

to a study of the modifying cffect of tino-iAntonsity

on the rosponse of orgonisns "calibrated" by

‘ordinary" radiationse

House goncetic studics (ARG — soc Appendix)

Drosophila zonotic studics (ARG -— sco Appendix;

also soo MH ~ Project M-11, Page 5)

Tradescantia gonotie studics (Sec «ppondix, OA%,

ARG: also NHS - Project M-1l, Page 5)

Zea gonetic studics (sco -\ippendix, ARG — HMR,

Project M-ll, Page 5)

Aspergillus genetic studics (sec Appondix, Oik -

NME Project M-11, Pago 5)

Neurospora genetic studics (sce Apoendix, Oak -

WME — Project M-ll, Page 5)

Effect of atomic bond radiation on biological

warfare agents; and on simulated blological warfare

agonts (NUE - Projects 143, Pe} - 1t5, P, 3)

Uptake of fission products by local fauna and flora

(MMB — Project M12, P. 5)

Biological nonitoring of mixed radiation fron an

atonic explosions

Determination of biological cffectivencss of the

mixed radiation, expressed in terms of 250 KV X-ray

(Leste - seco Appondix)

Determination of relotive amounts of gama and

neutron radiation at varying distances'‘in terns of

250 RV (L.A. ~» sce Appendix)
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Observations on tho possible increasing effective

ness of radiation with shorter tino periods of

administrations (Lede ~ Soc sppondix)

fo nonitor radiation rocelyed by flying through an

atomic oloud, and to express the radiation in terns

of 250 KV X-rays

Miscollancous Studics

Effoct of atomic bonb thermal radiation on local

fauna and flora (NM — Projoct M-10, P. 5)

Physical ncasurenents, involving use of radiation.

sensitive crystals, otcs (NME — sco Appendix)

Laboratory Facilitics? Recommendations aro desired

concerning the following: (soc .ippondix)

Individual laboratorics for Oach of the project

proposerse

A laboratory for the NME activitics; and one for

the AEC activiticss

A cooperative laboratory for all groups, with

unificd administration, etce If so ~ who shall

adninister?

Isolation laboratory for biological warfare agents

studicse

General Comment: Discussion is invited conecrning

the following natters of general principlo:

Biological testing in the tropicse

Miniman nunber of oxperinents of various sorts, for

statistical evaluations

Additional studics which seem desirable for

reconnendation to AEC and NME,

ee RATT 4

=
e
e
A
E
E
E



 

AGENDA

1) Menorandun - Ref, SI-156, from Alvin Ce Graves
(Attached)

2) Proposed NME Biology and Medicine «tonic Bomb
APPENDIXESs

Test Projectse (Attached)

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

/s/ Goorge Ve LeRoy,
Chai rman
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APPENDIX "30

APPANDIX 3.1

not safe.... However, this decision (i.e. Japtan or Kwajalcin)

should be made by the biologist concerncd, and I would ¢cfer

to their judgement,"

The trip from Japtan to tho test site would require about
*

one hour by boat,

APPENDIX 3.2.1.2.

"Mammalian cxperiments..,consist of exposure of rcasonably

large but not umicldy groups of mice (and perhaps one other

ramal..,) in immediate proximit; to physical measurement sites,

Sone of these animals would be shielded from various componcnt

radiations, and all would be afforded blast protection,

liamediately after dotonation, these animals would be nicked up

and returned to the base animal leboratory for study. Study

would merely consist of frecuent observation to determine the

tine of déath in aeute Icthol cffeets, with possible orcservation

of the carcasses for future histologic study in the United Stators,

Surviving animals sould be shipped to a laboratory in the U.S,

au a lator date for lonvcvity studics,"

Institute of RadloLiolocy, University of Cnicazo

Proposal by Dr. Frenklin C. lelvan

"Deternination of lcthol dose under short burst conditions,

compared with lcthol dose at normal dose retos, If fusibl., this

should be done separately for fast neutrons and for nenctrating

gamma radiation, by selective shiclding.”

Hanford Engineer “orks, letter from H.M, Parker, Manesor

Heaith Instruments Division

sAPPENDIX 3.2,2.15

"A lmovledge of particle size distribution as ncecssery in

order to predict inhalation and retention of particles by animic."

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

ATPEPDTADS 3

3.1quae, 302.1.
-2 3.2.1.2
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APPENDIX"3"

APPENDIX 3.1

The proposed animal breeding colony is primarily a project

of the Naval Medical Ressarch Institute which is willing to

underurite the cost, estimate at $150,000 if the Burceu of

Nedicine avproves, It is prepared, subject to cencral approval,

to commence this undertaking within 60 days, Definitc data is

not immediately available concerning the reproductive activity

of the conventional laboratory mammal, under the climtic

conditions that cxist at Enivetok, There scoms to be no question

of the desirability of accimatizing the test-specics in advance

of exposure, The length of time this may take is not inovwn with

cortainty by the proposers, Capt. Draeger is prepared to presunt

the views of his associatcs in this mattcr, and discussion and a

decision is solicited from the comaittec,

As proposed the animal colay would ultinatecly provide

approximately 5,000 mice, 5,000 rats, 2,900 quinea pigs, 2,000

rabbits, 500 dogs and 500 swinc. Svucecstions as to strains best

adoptcc for radiation study and tropical acclimatization are

invited.

This subject - the Animal Breeding Colonyewas discussed with

Alvin ©. Graves, Director of J. Division, at a meeting ith sorvice

representatives at Los Alamos on 12-12 April. Tir. Grieves made

this comment:

"There is no strong objection to the establishment bv the

Navy of an animal farm on the island of Japtan provided sanitary

conditions arc maintained, This decision might wait for a

Actcermination of the scope of the biological program since its

sizo and justification may depend on this scope, I shotild like

to request the Navy to consider a location on Kwajalein (300 milcr,

24-30 hours by boat) for this colony in order to deercase the

required logistic effort. ily engineers indicate that no buildings

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

qaany APPEMDTZ
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APPOIDIZ 3.2.2.1.

instrumonts minufacturcd in large numbers by @ dic-cast method...

would cost approximtcly $25,00 cach....perhaps a thousand might

be necded, depending on the seope of the plan, and some hundreds

of psrsonncl...a6 operators, We have about 10 porsonnel acquantcd

with instrument who could train another hundred in ahout 2 viceks..,

If a metcorologic group is intcrosted, a collaborative program

could be worked out,"

University of Rochester, Atomic Encrgy Project.

Lettcr fren Henry A, Blair, Director

APPoNDIA 3.2.2.2,

"Objcet: to determine cistrivution, movement and acrregation

of radionciive particlos within the pwimonary system."

"Methods Nats world be cxpos.d at sites tt which mcasurements

vould alse be made...by the Caseade Impactor, The anincls world be

sacrifieud serially, end the sulmontry tissuss studicd tr radio

autograph and by nartiele counting following protcin digostion

or micro incineration.

"The total number of animals required for the toxicity

expcrimcnts would be about 12 goats and 500-1000 rats, Six to

€ personnel from here vould be required along ith about 20 others

who could be trained in 2 weeks in the ficld,"

University of Rochestor

Lotter of Honry Blair, Dircctor

APPENDIZ 3.2.2.3.

"Objects Althoveh the distribution and cxeretion of cortain

individual materials resulting froa e@ bomb explosion heve beon

studicd, it scoms possible that 2 minture night be bPandlcd

diffcrently...Consequently, it is proposed that a fow lergs animols.,

goats, and a largcr number of rats be exposed and folloved by

serial sacrifice. The distribution of radioactive materials to

various organs vould be studicd and some attempt made to determine
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APPENDIX "3"
f

APPENDIX 3.2.2.3.

the chemical syocies fron vadionctive deesay measurements and

micro analysis, Some animals could te enrricd for long vorilods

and examined for tumor incidence and othor long tcrm effocts,"

University of Rochester

Letter of Honry A. Blair

APPENDIX 3.2.2.4.

"Determinetion of the deposition and subsequent frte of

redioactive particles, and the animals centaininz then, It is

visualized that this could be done profitebly with anirmels in

drene plancs if an airburst test is mde. Especially valrable

vould be a comparison between the cflcets of cxnosure close to

the explosion site, and in the driftine cloud of radiocctive

particles several hours later, Suen cxperimentatioh, sould

bo veluable to steer our normal operating control of the

emission of radionetiva particles, and to cstablish more realistic

protection in the event of a entostropho ut the Fanford Works,"

Henford Enginver ‘orks

Lcttcr of H, fi, Parker

APPENDIX 3.2.3.163 3.2.3.2

The proposal from the Un’vorsity of Rochester, submitted

by Dr. Herman Pearse (also submittcd to Armed Forecs Special

Weapons Project) is cesentially paraphased in the ME provos-l,

Certain details arc included in Dr. Forrse's prospictives, as

follows:

“Objects The primary purpose...is to obtcin data in ficld

tusts thet can be uscd to plan laboratory stncics, <A socondary

purpose is to commare the results alrocdy ob°incd in the laboratory

with those produced in the ficld,

Local Burn Studics: Anim1s should be cxposed at eraded

distances so that sublethal and Icthol burns are produced. It is

felt that if sufficinnt specinens are obtaincd to study adeyusatoly

APPENDIXES:
naia aan 3424263
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APPEIDIX "3"

ATPEMDIX 3,2.3-1.3 3.2232

the patholopical changes in the skin,this will suffice,..nmore

complicated studics of the local lesion, such as bietoriologics:

and chcemical observations can be deferred for lebvoratory

investigation if one knows that the lesion produced in the lab

is the same as thet produced in the field.....

"It is possible that satisfactory studics (i.c, of mortality)

ean te mde ina poriphcral zono (commrable to 1.5 - 2.5 Nm at

Hiroshima) where these conpliecation (i,c. blast an@ radintion offeets)

Will be minimized,

"A study of all the systemic pathological and chemicel changes

from burns would require equipment too claborate for ficld use.

If only the essential observations of urinc, blood counts,

feratocrit and plasma protcins are madc, then these ean be uscd as

a check against more dctailed studics....in the laborntory.

"The pig is the best test animal, Rats and euinca pigs are

next best and should be uscd, The pigs skin is more mearly like

human sitin then any other eanimels....It cppeoars neccsesry to

devise suitable shcltors....that will shelo the animal but not

shicld hin fron thermal rvdiations of the bomb...It...(is)....

dusirsble to have all tost aninls eeclimted for a chort tine

before tests ore rade,.,..snall pics arc ensi r to hendlce than

large ones."

University of Rochcstur

Lettcr of Henry A. Bleir
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APPE"DIXES 3.2.4.1; 3.2.4.6; 3.2.4.4 

See attached drawing of tanks for exposure of vigs and otner

animals. It is planned that teams of pathologists from the Naval

“edical Research Institute and the Army Medical School will be on

hand to perform seriai autopies at the earliest time possible after

the blast to obtain tissues for histoligic study. At the same time,

tissues would be quick frozen for transmission to the Army ledical

School where studies of various enzyme systems, and histochemical

studies would be conducted.

The freezing method contemplated is a snecial deep freeze

chamber containing ¢ry ice. Air transportation to Washinston would

be provided.

See also 3.2.4.3, following.

Personal Communications,
Colonel William Stone, If. C.

APPENDIX 5.2.4.5

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

blast on enzymesinvitro and invioo. His proposed experiment

would be concerned with prompt isolation of enzyme systemsfrom

irradiated animals and determination of activity changes. Purified

enzyme systems invitro would be exposed and the effects determined

at once." Equipment list included.

Oak Ridge National Laboratory
Letter of Alexander Hollacnder

APPLIDIX 3.2.4.5

It is intended that this study will consist of:

a) Study of vascular and other changes in methological

preparations obtained thrughout the radiation experiment and

studied in the U.5.; 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 assay.

This procedure is proposed because of the claborate equinmen’

needed for detailed studies of blood clotting; and because of too

AFiTMDIXES :
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APPEVDIX 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 they may be of considerable use

{in therapy). If this is confirmed by subsequent work s proposal

talonz those lines could be submitted lator.’

University of Rochester
Letter of Henry A. Blair

APPENDIX 3.2.5.3

Therapcutic studics provosed by the NMS are of a very limited

character, and as planned at present do not involve a large sorics

of animals (perhaps 20). The attitude of the MME is similar to

that adopted in I'r. Blair's letter: "lo suggestions are made to

expose animals for studies of penetrating radiation (as regards

therapy) because it does not seom likely that they could add any-

thing to the results of work done under contralled laboratory con-

ditions, There is one possible exception to this in the field of

thorapys reese”

Personal communication, Capt. Dracoger

APPELJIX 3.5.1

"If it wero docided to study mammalian fenetic effects, it

might be necessary to expose a fow more animals (than the ones

for acute Icthality, otc. sec: 3.2.1.2) fomales.... providad it

appeared mandatory to brecd oxposed females. This would be to

avoid complicating longevity studies on surviving females through

suncrimposition of obstetrical and post-partum fatnlitics on the

data, There appears to be no good reason why the surviving males

could not be used both for breeding and longevity studics. ....the

mammals should be bred as soon after oxposure ns possible to deter-

mine the porcentage and types of mutation, and then bred later to

detcrmine racovery, if any with subsequent maturation of germ ecclls.

University of Chicago
Proposal of Dr. Franklin C. McLean

APPEMDIXCIS :

3.2.44,5
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_APPENDIX 3.3.2

"Drosophila should be exposed and genetic effocts studics.

These studios should be done immediately after oxposure wees

Because of the differenca in relative efficiency of neutrons and

gamma rays for the production of (dominant lethals and recessive

lethals) it should be possible to find the proportion of fast

neutrons to gamma rays at the point of exposure.

University of Chicago
Froposol of Dr. Franklin C. McLean

The insect species that the NME project, M-11, proposes to

use are not known at this time. Capt. Draveger's group at the

Neval Medical Research Institute have devoted much thought to, and

have had experience with conteincrs which oro suitable for exposure

of small material of this sort, <A drawing of the containers used

in previous atomic tests is attached. Capt. Dracger will comment

on the problems peculiar to this sort of study.

APPENDIX 3.3.3,

"Dr. Conger suggests tests on tho offect of bomb irradintion

on tradescantia chromosomes, This could demonstrate whethur

biological cffects arc predominantly from gamma rays, or from

hoavy particles (neutrons). Tho approximato radistion lovels to

bo tested are from 20 - €00 r xeray oquivalont effoct..... Plants

would be placed at various distances,.... and collected within 22-

24 hoursS..e. Simultancous exposures would be made of control plrnts

to a burst of x-rays, or gamma rays, at a rate in excess of 200 r/

minute... Noed facilitivs for koening plants in geod condition

until they could bo pleced (for expourc).... We would like to study

as many as several hundred plants in pots ..... Infloroscences

could be put in viels in differont locations .... (these) would

have to bo available for analysis a few hours after the blast,

Equipvment required: Small laboratory space, usual glassware for

microscopic study, microscope.

Oak Ridge Hational Laboratory
Letter of Alexander Hollaender

(Continued on next page)
APPE™DIXES:
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APPENDIX 3.3,3 (cont'd)

"jell ealibratcd tést organisms aprcar to be miccy, corn,

' Drosophila and Tradescantia, .. ."

"Tradcseantia vould appocr to offer considernble interest

if the plants can be obtained in flower at the time of the tosts,

since it has been extensively studied with regnrd to cffects of

X-ray, famm rays and fast ncutrons.".

University of Chicago
Proposal of Br. Franklin C, iicLoan

APPEMDIX 3.3.4

"Exposure of sclected corn seeds should be undertekon ag a

biolorical test, since this is idval material for work under

difficult conditions,

"There is considcrablc date available fron tho corn corposurcs

at Bikini, One of the items of interest is 1 high proportion of

chlorotic scctorcd plants grown from Bikini cxposed sced, This

lack of chlorophyl condition cannot be reproduced in the samc pro-

portions with x-rays, Pro-test date should be obt..incd as to

whethor or net such cffects can be sceurcd vith neutrons “lone, or

with mixed radiations . . . from cyclotron or shiclded «nd

unshiclded nile oxperinments."

University of Chicago
Pronoscli of Dr. Frantzlin ©, ileLoan

APPENDIX 3.3.3

"The effects of radiation on mutction vreduction in Asporgillus

terreus. Mr, Stapleton is comnleting a commrctive study of the

efficioney of difforent tyres of radiation on inactivation as -:cll

as mutation nroduction. Several hundred vials could be proparcd

vith large numbers of fungus spores which vould be placed at

different locations. . .. ,the spores could bu. prepared on the

spot and shipped back to Oak Ridge by air for further study,

Facilities for sterile work vould be ncecssary."

Oak Ridge National Laboratory
Letter of Alexandor Hollecndcr

APPOMDIALS

3.3.3
sry, 3.304

3.365
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APPENDIX 3.3.6

"Dr, Giles suggests tcsts on the production of biochoinical

nutants in Neurospora (a) tests could bo made for mutations fron

wild types to biochemical mutants by cxposing microconidin dry,

in tubes or pickots, and mking subsequent crosses to wild type ....

Presumbly, conidia vould be returncd to leb for this bases (b) Tusts

for reversions and reverse mutations at sulectcd loci .....

(c) Yuantitctive data on reverse mutation could be obtcinod with

nicroconidial stocks, however, exposurc would be difficult and

would royuire immediate tcsting,..., Usual lab facilities for

stcrile work vould be required."

Oak Ridge National Laboratory
Letter of Aloxander Hollaendeor

APPSNDIX 3.3.9.1 - .2- .3 = 4

Prolininary studics have been mde on CF1 mice of the cffoct

of 250 KV radintion on the spleen white pulp/rcd pulp retio and

splenic and thynic weights, It was found that botwoon 3 and &

days past irradiation, tho weight change could be dircetly quinti~

tated to the amount of radiation reecived, The chenge in thyric

wcight proved to be the most sonsitive and accurate ‘ncasure of

radiation reecived, It is proposed thet animals in suitable con-

taincrs to protect frem heat, blast and wind be exposed, Special

containers sould provide shiclding for ncutron flux,

In addition it is proposed to drop animnis into racinted -

after oxmlosion in adequcte shiclds at specific tine intorvels,

The clond studies would nocossitate placing inircls in the

drone planes,

Estimite of »ersonnel and Inboratory facilitios is included,

L, fA. Seientific Laboratory

Dr. Rebort Carter, ct al
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£PPEMDIX 3.4.2

Methods hove buen dcveloped at the Neval ticdictl Research

Institute to obtrin integrated radintion dosige mesurements

using cortain cetivated crystal structurcs, Captcin Draercr

will present this mtcrial.

Dan,Porsonal communiettion from Captain Dreeger

APPENDIZ 3.5

Since the responsibility of this Conmittce is to provide a

pretocol for the biologie studics at the future atomic tests, it

is proper for it to consider tho logistic problonm of the

laboratorios, and to mke appropriate reconmondstins,

The Naticnal ililitary Establishment represents tives have

recommended the construction of suitabic laboratory facilitics;

and it cppears, it vrosont, that the Navy is prepred te build

and cquip laboratories for the use of the Services, Unofficially,

it also appears that they are willing to provide facilitics to a

reasonable extent for other roscarch sorkers, It is realized that

the entire plan eannot be drawn up now; yot it sevens vroper to

attonpt an estimite cf:

c
ka) The overell laboratory snace rocudrencn

b) Tho lnboratery equipment requircnont

e) The number of versonnel for the tosts

a) The animl housing facilitics

e) Speeinl recnirenents for returning test mtorial to the

Unitcd States for studr.

Discussion and specific recommendations arc invited, within the

linits of present plans,
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Ad Hoo Committee material containing letter from Committee to

Dr. Warren da:ed 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
#11 - Zirkle
#12 Langham
#13 Sparrow
411,- File
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