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¥OUR FILE REFERENCE:

IN REPLY REFER TO:

Commander, San Francisco Naval Shipyerd

From: G. V. LeRoy, 4.D., Director, Biomedi:zal Test Program.

Subjsct: Proposed NRDL participetion in Biomediecal Program.

References: a) OC-JJ46-11 (977) San Francisco Naval Shipyard.

1.

2.

# ol gt

b) Confidential Memo of Dr. Condit
c) Secret, Proposed NME Biology and Medicine Atomic Bomb
Test Projects. '

Receipt of reference a) is acknowledged.

‘—“:’A; 16‘ilg cc;nferéncenwith:ﬁ.!‘-'%ndit and Dr Langer was held December 13,

1949, during which a}l the proposals were examined in detail., No firm
coxmittments could be made concerning the program as a whole, since all
experimental proposals are reguired to be reviewed by several groups
under the cognizance of ths Scientific Director, Dr. Graves. Certain
general comments can be made, and certain of the projects can be ten-
tatively accepted.

General Comment: The large experiment proposed in reference a)

includes a number of elements which have been considered in the past
during the development of the present Biomedical Program. Your attention
is invited to reference ¢), a copy of which is enclosed, This memo
formed the basis for the considerations of the ad hoc committee

appointed by Dr. Warren. These proposals were examined June 7, §, 9,
1949, and-the ones which are not in the current test program were re—
jected at that time., Thus, in refersnce c¢), Project M2, part d, a
study of combined effects was rejected, This is the essence of the pro-
posal in reference a), Also, in reference ¢), Project M-7, study of
therapeutic agents: it was the view of the ad hoc committee that ther-
apeutic studies should not be conducted in the field., This would apply
to flash creams, protective clothing, etc, The general opinion was

that laboratory studies of such agents could be better controlled and
were preferable in the present state of our knowledge. With respect to
thermal injury studies (see reference ¢, Project M-2, b) it was the
opinion of the 2d hoc committee, and other reviewing groups, that burn
studies should he restricted to the examination of phencmena which could
be controlled, and which could be used as a guide in the laboratory study
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3.

of flash burns. Thus, all proposals relating to general effects of
burns, extent of burns, complications of burns by other casualty pro-
ducing and incidental agents; and all therapeutic studies of burns

were rejected. The accepted burn study (see minutes of Burn Conferencs,
Los Alamos, August 14, 15, 1949) is restricted to the production of
small burns under rigidly controlled conditions, with subsegquent

biopsy and histological evaluation.,

The Scientific Director, and his associate in J-7 havs rspeatedly
gtated that they do not favor an experimental plan which essentially
renroduces the zctual conditions of exrosure to the weapon on a small
scale, Practically all of the planning to date has teen dirscted to-
ward the elucidation of certain prineciples: LD-50, dosimetry, temro
and scale of biologic action, etc,, which can be used to gvuide planning
for medical care, and can be useful in further experimentation,

It is my duty to present this proposal (reference a) to the
appropriate reviewing groups, but you should be informed that similar
provnosals have not been accepted during the evolution of the present
progran.

Reference b) is a brief recepitulation of proposed work by representa-
tives of NHDL. in connection with varipus phases of the Biomedical Pro-

“gram, I shall review them serially:

(1) ™fouse LD-50 station layouts" — we are snxious to have as much data
on this as possible, In a2 subsequent conference this wholz subject
(LD >0 experiment) will be reviewed, Lt, Bond's ideas are welcomed,

(2) Mmiouse Exposurs equipment” ~ the entire problem of the design of
all exposure equipment is critical, At the November 1j - 15
conference at Los Alamos it was apparant that considerable con-
trolled planning was required to produce an acceptable design for
exposure equipment. Under the authority delegated to me by the
Scientific Director, you are authorized to devote maxdmum effort
to the design and development of all types of exposure equipment:
mouse, large animal tank modification, ete. A more detailsd dis-
cussion of this problem will be senﬁ out shortly. It is urgent
that sound designs for this type of equipment be produced and
vrototypes tested not later than February 15, 1950, at which time .
an evaluation of all proposals will be carried out, and the most
acceptable form selected. Good experimental planning is not
poesible until the exposure units are designed.

(3) "ouses ID-50 as a function of dose rate®. This is a pre-test type
of study, the data from which should be veluable in interpreting
the weapons 1D50 gata. Sugzgest that this ba correlated with
LCDR Cronkite. This has no clear osver-seas phase ard is the sort
of activity that is outside our cognizance,
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(&)

(5)

(6)

(7)
(8)
(9)

(12)

(13)

(24)

"Gamma ray energy spectra vs time and distance”. So much of this
proposal as involves Chamber's phantom dosimetry was a2pproved by
J-7 group for the test, Special instrumentation should be re-
viewed by J-7 and our group.

"Gamma ray scattering vs distance, Seme commant as {4),

"Thermal ray energy vs time', This problem shculd be coordinated
with the Scientific Dirsctorls program for thermal measwrsments.,
The latter!s data was to be used for the interpretation of the
flash burn studias. This is a new problem, primarily physical and
phenomenological. A complefe statement of the preblem, background,
pre-test experimentation and biologicel application should be sub-
mitted for evaluation,

nThermel ray scattering". Same comment as (6).
8Thermal radiation dosimetry". Seme comment as (6).

Mentron Evaluation®., At the November 14-15 meeting, Los Alamos,

Dr. Graves stated that one of his groups would perform all neutron
measurements required, and supply “reasonable" amounts of material
for 211 animal stations. This-is not apwroved as separate project.

"Manik?b—developﬁent". See paragraph 2 asbove, This is a new
project, and the comments in (6) above would apnly. I doubt thet
it would be acceptable.

"Evasive equipment". This has prectical merit. I believe it should
be considered as a distinet project, and would apereciate a de-
tailed statement of what the workers propose to do. A somewhat
similar project is being developed at NMR1l., These will have to be
evaluated and approved in the usual manner,

"Large animal thermal exposure strip', The design of the equipmant
for exposing portions of animals to varlous components of the
thermel flux is a eritical matter, Dr. Condit was advised to
confer with CDR Lee on this and to review the approved burn experi-
ment plans. T would approve any efforts NRDL could make toward
proposing a design for this equipment. This will be evaluated at
the conference on exposurs equipment in general.

Wotinon picture development”, This omject is related to accept-
ance of the casualiy-study preposed. Its acceptance would depend
on the acceptance of the overall prorosal,

nStation layout", Same comment as (13),
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(15)

(16)
(17)
18)

(19)

(20)

()

(22)

(23)

(24)

Y han Y gacia

"Rotating burn subjects". This is a distinet project and should
be submitted for evaluation as such, See comment on (6) above,
See also paragrach 2.

®Accelerometers”, Same comrent as (13), also (10).
"Tocal protective reasures”, See paragraph 2.

"Widespreed protective measures". I believe this is a tactical
military problem, outside the scope of the Biomedical Program,

uSecondary shock studies", Such studies were proposed informally
at, early sessions of the ad hoc cormittee, and were rejected
then for reasons outlined in the minutes. I doubt they would be
acceptable now,

"Large animal exposure', This is part of the overall proposal,

However, we all concerned with the necessary modification of
the large animal tanks tested at Sandstone so that survival under
physiological conditions is assured. We would welcome studies and
plans by NRDL for the necessary modifications of these structures,
This should be done beforp the the Fﬂbruary 15 conference noted
above, -

WAnalysis, etc o

"Balloons", It seems to me that these problems are primarily
meteorologic, and are outside the scope of the Biomedical Program.

#Beta and gamma ray hazard", This is primarily a monitoring
problem, It is not certain whether the Biomedical Program will
operate its own monitors. If so, participation of NRDL would be
necessary.

ninimal FP studies", The acvepted program does not include any
FP studies except on mice accidentally contaminsted in the drones.
Other species will be protected (presumably) from FP. Tissues and
specimens from FP contaminsted enimals are to be made available to
qualified workers. This is Project 2.5.4, and to NRDL should
coordinate their work with Dr. Robert E. Carter, Los Alamos
Scientific Laboratory.

l,, The foregning analysis of, and comments on, the NRDL proposals recapi-
tulates to a largze extent the conversations of Condit, Langer and LeRoy.
This memo has been prepared for the informatlon of NRDL, the Scientific
Director, BuMED and Dr. 5. Warren,

ce:

Captain Behrens George V., LeRoy, 4.D.
Dr. Graves Program Director
Dr. Warren Biomedical Test Program
Encl,: Y

|
lz Ref, b 13

2) Ref, ¢ - CDR Fee, only #i,0nes




923
PROBLEES ASSOCIATED WITH PROPOSED FROPOSAL T0 LEROY

(Problems with asterisks sre alresdy approved for NRDL participation)

V018524

1. BMouse L.D.~-50 stations layoul#®

Preliminary specificetions for the arrangement of mouse stations according

to distence have been enunclated. V. Bond has pointed out the desirability

of modifying this arrangement to allow a more foolproof set of results in

case of possible discrepancies from snticipated 1D-50 wvalues and distances,

The plans for this variation in layout should be completed. It involves closer
stations at the larger distances,

2. Mouse exposure equipment

Preliminary plans esll for vertically oriented eylindrical units erected on

the sits like stubby telsphons polas. The container will be thermally

insulsted alumimm alloy tubing probably about 10% in dismetsr, 10' long (with

5f below ground) and wall thicimess about 1/8%, 4 small fan operated from a
storages battsry will circulate air through the tube. The mouse cages will

drop as & unit Inte the container snd will contain food and water. Mice will

be segregsted In wmits of 10 - 20 per cage, About 100 mice per installation

sre contemplated. Thus duplex installaiions at each atation are envisioned.
Iavironmental tests of prototypss of this equipment (with mice) will be rum in

the Bowsar Unit., Blast trisls (varying the air impedance) with mice are contem-: .
plated at Inyokern (remains to be werked out), - Bouse transportation’'will —~ -

require the design of suitable handling and moving equipment with controlled
environmental comditions.

3. Mouse L.D,~50 as a function of doss rate

Laboratory dsterminations with the kevatrom (July 1950) of the LD-50 for doses
delivered in times less ithan 1 mimte. Should a “write-up® be prepered.

4. Gsmma ray energy spectra vs times {and distance)

Rough gamna ray energy speaira are dasired as a function of time with resolution
to about 1/2 seccnd (related to ths time required for evasive action). Multiple
statlons give variation with distance. Already allowed by Chambera! dosimetry
progran, HNeeds design and development,

5. Gamsa ray soattering importence (vs distance)®

Directional determination of tha source of gross gamsa radistion to evalusats
the importance of scattered radistion, Ailready allowed by Chambers! doaimetry

rogren,. Needs design and development.
6. Thermal ray energy spectra vs time (and distance)

Hough thermal ray energy specira sre desired ss a function of time with
resolution to about 1/2 second, Muliple stations give variation with distance.
Consideration has been given to registration cn movie film of the filtered
components of the light, Fuorther thought should be given to low power and
resolution moving strip infra-red spectrograph. DNesign and development

needed. KNeeds dclign and development,

i, e oy 7m0t




7+ . Sherml ray seatilering lamporiance \vs distance)

Drectional determination of the source of gross thermel radiation to swval-
uvate the faportance of scattered radistion, Possibllities of maltichannel
pinhole csmeras, or rotating movie osmera., HNeeds design end development.

8, Thermal rediation dosimetry

The devslopment of sultabls field apparatus for the determinstion of thermel
radiation dose. To be correlsted with animal skin exposures. Needs
development.,

9. Heutron eveluation

(Questionable whether approved within Chembers' dosimetry) The probleam

of neutron evalustion a2nd the determination of the accompanying biological
hazard seems difficult, However, we would like to give active consideration
to it., Nesds good basic i1dea before we determine whether to attempt

deeign and development. Rapecially important at close stations to verify
the supposed fresdom from the biological effects of neutrons.

10, Mandkin dﬂolapmnt

Primrﬂy for secondary blast displacement and acceleration studles bul
very usaful for human surface contour effects an burn sress and intersaiing
a8 humen phentozs it is desirsble to develop suitsble msnikins for field
test purposes. Clothing store dummies plaster of paris or
pepler mache are svailsble at $75 ¢o $100 a piece. Nodifications rcqnin&
‘will probebly double this cost, - At §200 each, 25 of these would still
enly run $5000 which seems. nominal for ihe benefit of exposurs information
on pseudo~-humans, The most suitable manikins or dummies have to be deter-
wined and thelr adaption to ocur conditions sccomplished., Iosdiag with
sapdust for unit densvity and proper mass, and surfsce tresiment with
praffin droplets whose melting simmlatea skin burning, are likely posai-
bilities,

11, Erani‘u setion equipuent Lor large animals

. large animal cages and mechsnisms for providing expome to all -r:m:
during the epoch from 0 to 1 second only must be devised. Originslly t
teat subjects will be completely exposed. After ons second they will be a!ﬂ.nldpd
underground, Frovision for insuring acoeptable euviromnt during the dey
must be ineluded,

12, Llargs animsl snd test materiasl atrip exposures ta thermsl radiation

Continwous wifora veloeity strip exposures of snimal skin snd thermally
sensitive material are desirable (maybe uniform velocity not best).

Subjects will bs coupletely shielded froe thermal sffests except that
atriking the surface through a slit., #Notion of slit with respect to the sudb-

j‘ct is “mc




14.

15.

17.

19.

20,

l:tiqh picture camera development

Conaiderable eaphasis is being placed on moving pietures of effects on
environs, structures ani test animala and objeets. To insurs that these
pletures provide the high dividends expected ssrious consideration pust be
given to their installation, shielding, scene lighting and synchroniza-~
tion., Caseras and f1ilm must alsa be obtained.

Station layout

Most of the faaturss of the NRDL rropossl will be concentrated st a few
stations, 7Ths physical arrangsments of these stations deserves careful
plaerning to yrovide maxizus informetion with econcmy of effort and equip-
ment. The rossibilitias of recording events with the motion pioture
camsxras should be consistently exploited. The original orientation of
test objects must be well conceived. (Some animals have eyes exposed,
som® manikins are standing, prons or squatting,)

Rotating bturn subjects and receivers

(Combine with 127) _

Fouipment must be devised for rotat large animels to deterzine relation
of burn intensity and area damsged., (Seems liks a lsboratory study.
ri.nld demcnstration o!‘ n!mﬂ , : .

: 'mMra

Yor ueondury blast stndiea on large tnimls and mnikins uui'hb.'h aecehro-
mmsthobtaimdcréwiud. : . ,

loeal ;n'oteu'thu zeasures for thersel skin 6enagc

Heir, moisture, creams, clothing, filters, ete., for locsl applieation
and of possible protection must be zpecified and obtained.

Widespread protective messures for thermal akin damage
Sacke gensrators should be obtained and tested for effaectivensss.

Secondary shock studies within structures
Suitsble manikins developed for zecondary blasst experiments should be
placad in and about structures erscted by other groups for blast resistance

studjes, Coordinstion with Buresu of Yards snd Docks or Army Engineers
should be develaped,

large animal exposure equipment

The dogs and pigs subjected to the combined exposures will be generally
umprotected from the spscifioc effects-—however suiteble ervironment,
confinement and initial orientation mist be provided. Chief concern 1s to




21,

23.

24,

25,

provide blnst-mistant ahado for shelter from tha trnpiul sun, Yhe sub-
jeots sre enticed or foroed out frow this ahelter at: iero and after the ef-
facts are mrdll"bofrutosnknhadau they wish snd ars able to,
Permanent shode may be’ provided E;bymmmqmrotodochchnhd
and braced by steel supports or sections of large reinforoed concrete
pipes 1/2 submerged axis paiallsl to the terrain snd grouted in the ground,
{Conld exolude subjects by covering ends of pipe with paper or cloth
which would be blown awsy by blast ulloring )

Anxlysis of onviromn‘tal corrections and measures to tm-n:llh

Events found to occur on a tropicsl corsl island can very considsrably

from events which would be expected in other climes and loeations., A
serious effort should be made to (a) examins events likely to bs independent
of locale and (b) make measurements allowing the extension of the observed
results to cther situations of interest. MNust detersine the effecis of
cloud chamber, dust cloud, sand storms water spray, beach and gea reflac-
tion snd stmospherie econditions, Fhotographic messurements of inown lights
as transmitted through intervening spuce is important, Possible eleveted
-\atatiom (towers, ballena) msy e].nrﬁ)r ground lsvel perturbatiom.

imm of mi.tablo hulleml

The . pouibil‘l.ty a:inta of mdﬂy ohtu!.ninc a:!.;n:t.ﬂcmt inrmt:ma on. etfeeta
with properly -designed ‘and dalibreted talloons,  Towsrd this end, ‘éonsidera~

" “tion should be given %o Gbtaining eirborne belloons with the desizable

proparties of cmmty, t::ﬂu lh'cngth hi;h tupanh:n miatanu

und abaorption or‘thmi
Davelopaont of snitablo ﬂeld mndards for betn an:! gam my hsard mlyuis*

SRDL problem sssignment 151 shonld develop the gemral raaturas of the requiaite
instruments. Special development of field insiruments iz required. Frocedures

" must be conceived for attewpiing the experimental determination of the
relative hazard of beta to gammm radiation from sultable extended sources

provided by fission product contamination. A Post-Short experiment requir-
bles equipment but no installation. If suitable contamimation

ing poria
is found the inveatigation will be attempted. If not ronnd, nothing will
‘be sttempled, :

Anizal experiments (post-ahot) for evaluating relstive beta to gnm hazard
from fissicn- product eontaminstion,

To be performed like 23 above if suitebls extended eontanimtion ia found,
Any ideas?

Island Controls
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N ":Ob1ect1ve' To ebtaln a.nimal f.:.ssues fox‘ pathological study‘ during the R
T " i‘lrst. 2&. hours fo]lowing exposure to 1ntense :Loniz:.ng ra.d:l.ation. g :

- L,

“.ethod The experlmental desz.gn anticlpates the ‘use of eaulpment. developed
under Project 7;1-~17/RS(BM)1L at Eniwetok dur ing Operation SANDSTONE, Four
(8). animal tanks suitable for pigs or dogs were tested on land and on floats
off-shore during tests X-RAY and Yoke, The tanks on rafts were least damaged
and most readily recovered, It is planned to place about 24 animals per -
test in 12 tanks.on floats to be anchored off-shore at distances from about
LOO to 700 yards. - These tanks are to be recovered as soonl as possible after:’
detonaticn and the animals autopsied at predetermlned tl'lB :Lnterva,ls durlng
. the i‘zrst 24 hours. , . _ - - ©

7 Juata.i‘:.cat.;.on" =we have l:.ttle ‘information regarding t.he early patbologlcal e
.aehenges_. in radlaf.lon‘ll:lne%ss."' It. cannot be obtalned from e:.ther tne Jap-? Lt
&Blkini.;‘data oF Jinyth A
Eegglﬁé;m -
i ‘;‘"

-.-'

3 F b g o Py
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P;-rt-. a, ALy, blaet-study. '

-1 " v - - N .
el e . . - - R -0 O

. _ PaPbt b. - Thermal radiatioa stady.”!. ~. -~ - e
Part c, Ionizing radiation study; . ST ' .
Part 4, Combined effect.s. : T T SR .

-

Ob.jeetive; The cbjectives of th:Ls project are essentially four-fold and
. relate to t he subdivls:l,ens of the title, Parts a, b, ¢, and d. &n attempt
will be made to determine the relative importance of ‘blast,. flashburns . -,
© o .-and donizing radiation w:x.th regard to morbidity and mortallty in several
Co T enimal species such .as. mouse, rat, guinea plg, rabblt dog, and plg.‘ The
o ol mdnidual objectlves are ag, foﬂms. . R .\a_;? .
a.  To study dlrect air blest. injurles in several anJ.mal spec:.es w:.t.h regard
to pea;c pressure and duratlon of shock wave, also mechanlsm of J.njury'. —
be To st.udy the releta.o,n of mortality to surface area e.nd degree of burn.
- \To correlate the pathological skin changes with thé intensity and cuality
.- of the thermal rediation, -To compare the physmlog:.cal “changes in skin . .
-t produced by atomc bomb fiashburns ‘with- laboratory produced ﬂeshourns, :

s ce To studv t.he effect.e of :|.on__zlng rediation upon several anima] species ~
: at various distances from the bomb- éxplosion’and to correlate these eifects’
with.intensity and ouality of the radiation. Also to compare the known .
mortality of the variovs arinel apec:les from 1,000 k.v, A-r._.ys t& that of .
atomic bomb ienizing ra 1, euo.-, ‘

THIS DOCUMENT CONSISTS OF ... - PAGE(S)
NO. vwb.... OF .29 coPIES, SERIES . £P..
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~i¢possibictandireturnody ,.);., eibrecdingicol rhytafsee Project"f:} fo;'.- tuc:..y_”‘ A
;t:dlspo§itidn,rqubs f "animﬂls wiAI be—aut0951ed‘at predetennined o 4

-

will be returned alive -to the United States, However, a very.large number

’ GutOpsy a rather large number of dead animsls immediztely upon recovery.

‘—’g“_:.-.. ,n> 7“1_.__‘ .
H '

.-Comments.i“-fl ;;_ "; - 4.“’ S el o . . o

Méthod' It is planned,to exposa large groups of several .nimal spec1es
to give statlstlcally rellable dﬁta under the following . four eprringrtal
cond1tlons..= N 2 ) ' ‘ ST SN

= Y T~ \

‘." . - - ( " -
a. Exposure to prlﬁEEY'al‘ blast 1njurles in cages designed to giva pro-
ctlon agalnst thermal and lonlzlng radlatlon. : . .-

- -

be Exposure to thermal r_dlatlon In cages de51gnud to protert agalnst
blast and ionizing rediation, Thesé studies will include the suscept bil~
ity of flashburns complicated by ionizing radiation to Varicus organisms:

as stapnylococcl, strepuococcl, and, clostrldlum SpECleS. ' :

‘ " ~ ot -~

Exposurc to ionl21ng radiation |:1:'r.u'\r3.s:13.nfr complute protectlon agalnst
‘blast and, thermal radlation.“*‘.ﬁ.“.(j w' i S ;

X eﬁyﬁfth : in &ue;
2T d, e ;gJ;g@;
: TSl ke

f-.-

indlrect blast anury'protectio_'in
yioceurring. bacterlal flora
Fof 5

tervals® o follow- thb phys ological ‘and. pauhologlcal changes relatsd to o ST
the several types, of ‘injury. 7Tt is anticipeted that few, if eny, animals ™

of tissue specimens will be preserved for study, It will be necessary to |
It ig considerad th_t this can bust be done aboard the 1aboratory ship :
(see peragraph 4). . Thase studigs to include the bacterial ekamination of -
the respmratony and gastro-lnaestlnal tracts., E L.
Justiflcatlon.. Caraful;y controlled and statlsblcally reliable ‘tasts cor-_.
relsting animal morbidity and mortallty'with type of injury and distance
are indicated in order to relate-laboratory and fisld test data. The- .
Bikini’ tosts are 1nadequqte for this purpose since too few animels were-lo-
cated ‘at any one stntaon.and factors other than distance varled markedlr
'from'station to statlon. - S . : S

A .o "
) £

POy

- I .r

Part a, Cages sultable for tnc ékﬁésure 13 enimals to darect alr blast
effects were developed at Inyokern under. the direction of Captain R, H,. -
Draeger prior to Bikini.- Modifications to isolate tha injurious factors

are planned together with fhrtner testing of tne ecuipmenb-

LT

Part b. Thb theral stndies o Bi!ln* and Anlwvtok form the buckground

for this _nvestlga,*_d ualiaboration has cisc bzen arranged with Dr.

H, E, Pearse, Univerziny f fiochester, who will assume the mhjor respd ;‘ il-
ity of the flashburn scudy : nd supply several assistants, =

Xtz mrewal

piccmy




tud:.es m various animal .speciel at MRI will be invaluable mrthese phases LR
-of:the’ r:.dlatlon J.llrzess -gtudy,-. A strain of micevis. beJ.ng bred at. the -, L '

 NMRI wh:.ch is_hardy, prolJ.a.J.c, and presents a uniform response to 1, OOO k' v.
' X—rafs. _ Comparable rai » Buinea pig, rabblt dog und plg breecu.ng stock, e
o can ‘be obt.'uned o

-~ i - ',' M ‘ - . '
. - ]

-

Pro,)ect a—3 - Effect.s of ionizing radistion on blo.-_o 1cal vrari‘are agents.

A

Ob"’ectlve. To st;udy the reaction of B,W. agents t—o atomia boznb J.om.z:.ng
radiation with respect to survm'wl and genetie chanp;.s. f

’ Lh,thod- Selscted B.V. agents will be prepared by the Chemical Corps, Camp
Betrick, for exgosure to atomic bomb ionizing radiation. This matorial will
. then be exXposed in containers similar to thos* used during Operation SAND-
- STOE. Upon recovery this material will be removed to an :Lsolatl,d labora—
torj for study. . B i

- . f . )
.

Just.:.flcatlon.‘ Slnce B.,I agt..nts end AW, 2

gants .n:!.gnt De employed togebhdr,

JRIEIB A AR, , ¥ e *;gost bacterl.'-t. ,;How_everﬂ\{%lﬁtleu
iR reg and INZLG ﬂ}f I ":;f'..cé,_",;o,f £l s}};‘viv:.ng orgmlsms;__m: =g he 'ﬁgffec ¢
3 : doga i 3 a u_..axv- org a

,:’, e.' ackvaging of bJ.oIoglc mater

'.-.a 'al 'bot : r.‘%:.».
:::le-w the oXposiirs of ‘this mutérialwvv}thout I;é*" : “»‘%m._

--‘oeen nl:.ced very near ‘Lo the bérb x*:loslon.

PI‘O_]L.Cu n—L - Ei‘fect of ionizing radiation on re ..st._nce to B.-.. agents,
Og*ocuive' To study the reactions of experinental apimals r‘,cuv:.ng sub—
o lothal amounts of ionizing radiation to B.V. a2gents with respect to resis-
fe tance to J.ni'ect:t.on and pgmologlcel changes, . LT ~r s

ux..thod- Normal exper:.nc,ntal an.mals will be. exposed to subletha)_. dosas of
- atomic bomb fonizing radiation and then e*q;oscd to ‘B.: ~1. m;rents in 1301_at~d-.1'

-

laborztory. . R e T

Justi*‘:.cat.lon- J.t is known. thc.t ‘the S‘JSCbptlbllity of L.boratory animels o
.. to certain vacterial infections is increased by total body irradistion. - -
“\ ilso ons of tne serious complications of radiation illness is secondzry
" infection. These facts suggest that B,!, sgents ray be more cfféctivas if

' ,conb:\.rad w:.th ‘sublethal doses of lonizing radiation. "It is poss:n.ble *ha...
Tsmall dom.s , producing 1ittle or no symptonatolopy, may exert. a marked, ;
effect on susc:.pt:.b:.l:.t*' to ccmpma ively non-virulent orrcmsms.., ThJ.s " .
project plannc.d to l[IVUSul@... te these problems, . - - - R

P

Proiect I..-5 - bffr.ctq uron P A ‘ﬂf:arts - sn_s.ulnrt.sf,

v -

Ob'ie..c*ive.- To expesn .;5*?&.'.'.-:,'-
explosion (blast, bhoisnl ane




[T

B

urfaces ,‘-“‘

2 A muﬁ.umm of ef i‘ort w:.]_l ac;ompl:.sh t,hls pro;xect. j'uo compl:.cated logistics

; SO

-'_;Justli‘ication. . "‘h:l.s pro,]ect. supplu.m,nts t‘m. J.nfornatlon expected f:rom pro-
Jects H-3 &nd i-h,' It is desired-to enphesize the possible importent rela-

“"tions but,w"..en A%, and B.W, These projects ‘should be raﬁmnﬂly considere.d

_ and not dismlssed bacause of faar of B ’VI. agents. "

P"O]ect -1—6 '-- Tnu effect of Ionizing rad ion on oral t:.ssues und st,ructu.ras.
Obguctlve.| To detu. mine “the pathologic effects of ionizing radiation on
‘oral tissues zhd structure including the jawbone, tceth, dental periosteun,

. . ‘dental pulp of experlmcnual am.mz.ls oma pormal and cu.rlogem.c d:i.utc.ry

"-m'g:i;.r;:z. R L : : Lo

P A . . Cew ey

v

It :Ls pl:.nned tc study the. oral structur“s of an:unals_ etposed to )

u.'ﬁ',ﬁ%(t.,i‘s' "‘",. -.;

g

' herap.nut.:.c agt.nts upori

_:3 th\.. Listologlc changes &hd morte.._t’f,,r in animals exposed t.o atonuc bomb 1on1-

z;mg radlatlon. - . T

- - . ° . . -

..;ethod' It Ais planned to ur.:_llze pert of th anmc.ls ,e.xposed under Par
G . of PrOJect k-2 for the &valuation of thnrapeutz.c agents of posslbl\. value
in I‘ddla.tloh iliness 1nclud:|.ng antibiotics,” intestinel antiseptics, distary
. IaCuOI‘S such ‘as hlgh and low vitamins etc., Also additional t.n,rapcutlc
) agents th.ch may g5 demdnstrated to Bz of value durJ.ng the rext twe’ ;fEars._ .
- ‘m untrea\t‘ed,animls of Part c. Project. h—?. wﬂl SerVe as- nhe controls

r LR r

bjecta.v es fTo &V a_luate tne relative 1n1por‘ta;.ce of vascular 1njary, thron

bccy‘topen.la, c:.rcul;t:r.n:, enticoagulants and .e:cgmia in tha productlon of

tbe. nemorrhaglc "syndrora oi‘ raca.atlon 1llness. L S S

[y B -

A «4-' _ - [ '_';.-' PR -

rletnod"» Amnals Trradis tbd uitér Part e. oz Proivct. No. 2 will be used for

h

”tha.s s....zdy' “This investirotizn #1111 includ tne usual .clinical procedure
for thz §si:,ucl of hamorrkazt: .disdass and ln acdition specilal techn.icuPs
sucn as.aplg.sma _t"rac*'*o""“ »3 er the 1501’.5131‘1 Li‘ plasr--l. antlcoagalants.

P':o ‘jec*' .,I-9 - Am.m..l Coreslnt oohonr el

-
- : .-

Oéju(‘tl‘.’a. TS re 'am. .i; T aramub l"aol.tu;t’c to iha tmplcal environ-

“Hdent of Er Em.m,tok gl '_.ul'""' cening dtom_c vorh tusts (see’ Projects E-1
,:': Cto M4 .




WA r.,»-;{ethod--,lt is plamed to “estabii

f;'_-"ethod' In order to mplemznt, the on;;ctlve of this Droject arrangement’.s

anlmal breed:.ng colony on ohe-of ~
the islands near Eniwetok island perhaps Japtan during the’ sudmer’ of 1%9
for the puspose of raising lasboratory animals of sevaral ‘specias for the

".ctomlc bomb taests in 1951. The species contanplcted ere the mouse, “rat,

guinea p:l.g, .rabbit, dog, ond plg. :

' Justlflc.—_tmn.‘ Eypn.rlunm. at. Bikini has shwn that t.he transportat.lon of
laboratory animzls into the tropics produced markced physiological changes
such as. variation in the red blood cell'counts which make'the intorpreta-

_tion of experimental dsta very difficult. Aninels rssied under tirppical
conditions would be more satlsi‘actory also steps could he takern to habituate
the animszls to the par¥icular environisental erOShI‘g to which they would
be subjected during the exposure to atomic boib effects,

'Pi*o_ject 1#-10 - Effect upon flora and fauna.

Objective: To study the effacts of atomic borb thermal radiation upon the
am.m.l and plantlife such as birds,insects, and varlous plantS-

Wn mc.de with. .agencics such as \the Smithgonizn Instituta and; Lfnpart-m
:m.nt oiﬂ Agrs.cul;.ure _£& furnish qualifled pe.rsonnul to survey: varg.og_s,\fogn_lg
reiand - uf,ter the bon.b detonatlons,mfl'o be included. a—ir' Inv >
" is 19 j'}S“a‘s::‘!:zt&:%jl.:tﬁﬁ 3

2 g A

re’n té'd:;uﬁon derta che's b L xand
hundreds” of birds" were grounded dide tc: the"

l‘r.fe "at’ Enlwetok. E‘cr example. -

s:.nge:.rg of the wings, the leaves of plants znd trunks of trees were 'scorched -

in vorying degrees. It appears likely thet a survey of the effects of atomic
bomb thermel radiztion likely that a survey of the effects of atomic bor
thermal- radiation upon plant 1ife serve as a valuable guide to the location _
and tonage of -an 2tomic bomb exnloslon. Ho systematic study of these effects
,has, as yet, been made, '

Pro -e..,t M=-11 - Tl'.e exposure of selacted blolozlc material. :

’

Objectlve. To expose selected biclogic meterial sx.}ch as seeds, ;nsects,
nmlds, enzymas, hormones, ebec., to atomic borb J.om.zlrg racu.at.ion. ) .

L‘et.hod. - It is p.i.@nned to construct containers similar to tho'se used. at
Eniwetok to expose a vc.rz.;.tf of blOlOglc natera.al as above enm-erated

Comment :. This projsct will include material from the h‘-RDL‘, _the. VNMZI, and
USLA, Space will be availabls to expose moterial desired by other groups
for study as was done for varicus- collgborators at Bikini-andAE_niwétok.;-‘ '

Project M-12 ~ Uptales of radis: "1ve f“.cwtt..rlc._ b,f E.Lants -and am.ma.ls. ‘

Objuctive: To deturzunme the miount of up"-'.;cc r;‘-‘ radloactive naterlal by

koA

plzmt and animal 125 o+ ven cpateminesad L oAa stomic bomb explosion.

; : .
».et,.lod' It is plaawe’ o whery vorioos focur oo p L0l aad animal life in
the contaminated ~.oa ,':4.-5 Ceenitt to uptave oF radizattive ngsta.nces.
This will be accom:s’ ir. & by Wi sz mu:.ng of the ncturally occwrring forwy
af 1ife such as plan~s. irs-co+. =ad birds, - :




The responslblllty for. certaln ph ses of this prOJect w111 be ¥
assumed by the USDA who will sggségbggnhral personnel. . :

iFacllitJ.es. In order .to mplement the proj\.cts the follow:l.ng fE‘Cllltles
“-will be needed, It is expectéd that these facilities will be jointly" usecd
by MIRI, NRDL and other collatorstors mentioned in connection with the var-
ious projects. Thesc¢ fecilities would also be available to other inves-
tigetors desiring to extend the scope of these studies.

a, lfnimei:breeéiing colony. See Project k-9,
b. Blclogical leboratories on seme island as (a).

Co Laborc tory ship - thls leboretory would include both phys:.cc_l and
biOlOE’lCal l&borutorles end be shared by' NRDL NIRI, and other col...aborators.

) d._ Isolat\.d laboratory - this la":orutorj is to Be used by tha Chenical Corps
- for prcjccts 1-3 and Ao There is no plan to contaminate this t51ené, the
% :m.rer z . Sc_‘.f sty prece.utlon 51nce B.u. agents will bc ‘qandled
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