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1 2  Decenber 1949 
YOUR FILE REFERENCE: 

IN REPLY REFER TO: 

?O : 

Fma: G. V, LeRoy, Y.D., Director, 3iomedixl  Test Program. 

Comander, San Francisco Naval Shipyerd 

Sub j s c t :  Pro7osed I W L  participation i n  Biomedical Frogran- 

References: a )  CJJ46-ll (977) San Francisco Naval Shipyard. 
b )  
c )  

Confidential Kmo of D r .  Condit 
Secret, Proposed NME Biology and Medicine Atomic Bamb 
Test Projects. 

1. Receipt of reference a) is acknowledgedp 

2. --kloirn confwence'with Dr. C m d i t  +mi Di. Lamer w a s  held December ll. 

3. 

1949,-during which 831 the  proposals were e x a h e d  i n  detai l .  No fi& 
c o d t t m e n t s  could be =de concerning t h e  prograz as a whole, since a l l  
experimental p r o p x a l s  ar3 required t o  be reviewed by several  groups 
under the cognizance of t h s  Sc ien t i f ic  Director, D r .  Graves. Certain 
general conments can be aade, and cer ta in  of the  projects  can be ten- 
t a t ive ly  accepted. 

General Comment: The large experiment proposed i n  reference a )  
includes a number of elenents which have been considered i n  t h e  past  
during the  develo,ment of t h e  present Biomedical Program. Your a t tent ion 
is invi ted t o  reference c), a copy of which i s  enclosed. This memo 
formed t h e  b a s i s  f o r  t h s  considerations c.f t h e  ad hoc committee 
appointed by D r .  Famen. Wese pnpoaals  were examined June 7, 6, 9, 
1949, and-the ones which are  not i n  the current t e s t  program were re- 
jected a t  t h a t  time. 
s tudy of combined effects  was rejected. 
posa l  i n  reference a).  Also, i n  reference c), Project  K-7, study of 
therapeutic agents: 
aceutic s tudies  should no% be conducted i n  t h e  f i e l d .  
t:, f lash  cream, protective clothing, etc. The general opinion was 
t h a t  laboratory stiidies of such agents could be b e t t e r  controlled and 
were preferable i n  t h e  present s t a t e  of our knowledge. 
thermal in ju ry  s%udies (see reference 
opinior? of t h e  ad hoc committee, and other  reviewing ppoups, t h a t  burn 
s tudies  should he res t r ic ted  t o  the  exanhat ion  of phenczena which could 
be controlled, and *mi& could be used as a guide i n  the laboratory study 

Thus, i n  reference c), Project  lc2, par t  d, a 
This i s  t h e  essence of the  pro- 

it was  the view of t h e  ad hoc c o d t t e e  t h a t  ther- 
This would apply 

Kith respect to 
c, Project  M-2, b )  it w a s  t h e  

. . . . .  . . . . . . . . .  . . . . .  . ~~ . ........ . .  



of f l m  burns. Thus, all proposals re la t ing  t o  general  e ~ -  !cts of 
bwns, extent of bums, complications Qf burns by other  casualty pro- 
ducing and inc identa l  agents; and a l l  therapeutic s tudies  of b u n s  
were rejected.  
Los iilanos, August 14, 15, 1949) i s  r e s t r i c t ed  t o  the  production of 
s m a l l  burns under r i g i d l y  controlled conditions, with subsequent 
biopsy and his to logica l  evaluation. 

The accepted burn study (see minutes of 3urn Conference, 

The Sc ien t i f i c  Director, and h i s  associate i n  J-7 have ropp-atedly 
s t a t ed  t h a t  t h e r  do not favor an e.xperi:xental $an which essential13 
re?mduces the ac tua l  conditions of eyosu re  t o  t h e  weapn on a s m a l l  
s c a h ,  P rac t i ca l ly  dl of t h e  Flaming t o  date  has been directed to- 
ward t h e  elucidat ion of cer ta in  pr inciples:  LD-50, doshe t ry ,  t e z y  
and sca le  of biologic  action, etc., which can be used t o  guide planning 
for  medical care, and can be useful i n  fu r the r  experhentation. 

It i s  my duty t o  present t h i s  pm?osal (reference a )  t o  t h e  
appropriate reviewing groups, but  you should be informed tha t  s h i l a r  
proposals have not been accepted during t h e  evolution of t he  present 
Pro,TP1. 

Reference 

grezl. 1. s h a l l  review thexi se r ia l ly :  ' . 

, 
3 ,  b) i s  a br ief  recapi tulat ion of proposed hurk by representa- 
. tives of NUl&,..?.n connection with varhus phases of t h e  Bio=eeca& Pro- . .  

. .  . ~ .. . .  .' 

Wouse LD-50 s t a t i o n  la;routs~f - we are  asxious 
on t.%s as possiSle. 
(LD50 eqer ' raent )  Wi-U be reviewed, 

%owe Fxposure equipo.entrl - the  en t i re  p m b k a  of t h e  design of - a l l  e x p s w e  equipment i s  c r i t i c a l .  
conference a t  b s  A l m s  i t  was apparent t h a t  considerable cm- 
t r o l l e d  planning was required t o  prodzce an acceptable design f o r  
exp0sL-e equiF.ent. Unde? the  authority delegated t o  ne by the  
Sc ien t i f ic  Director, ycu a re  auYn.2rized t o  devote nvdmum e f fo r t  
t o  t h e  design and development of a l l  types of ex.msupe equipm?nt: 
mouse, l a rge  animal tank modification, etc. A more detai led dis- 
cussion of this problem wLll be sent ou t  shortly. 
t h z t  somd designs f o r  this t3pe of equipment be produced and 
prototypes t e s t ed  not l a t e r  than february 15, 1950, a t  which time 
an evaluation of all proposals w i l l  be carr ied out, a d  the  most 
acceptable f o r a  selected. 
possible u n t i l  t he  exposure wi ts  are  designed. 

9!ouss ID-50 a s  a function of dose rate". 
of study, t h e  da ta  f r o m  which should be vdui ible  i n  interpret ing 
the weapons data. Suzgest t ha t  t h i s  ba correlated w i t h  
LCDR Cronkite. 
of a c t i v i t y  t h a t  i s  outside our cognizm-ce. 

have 85 much data  
I n  a subsequent conference t h i s  whole subject 

L t .  Pond', ideas a re  welcomed. 

A t  t h e  Vovenber IA - 1 5  

It is L-gent 

Good experimental planning i s  not 

T h i s  i s  a pre-test t3pe 

This has no c l ea r  over-seas phase wd i s  the s o r t  

.. . . . .  . , - .  . ~-~.. ._ . .. . 



( 4 )  

. .  
. -  

(10 1 

(17) 

(12) 

Gama r a s  energy spectra vs time and distance". 
proposal as involves Chznberts phantom dosimetry was epsroved by 
J-7 group fo r  t h e  t e s t .  
vieved by J-7 and our group. 

llGmma ra;. scat ter ing vs distance". 

!Thermal r a r  energy YS t ixe" .  
with %he Sc ien t i f i c  Director's y o g r z m  f o r  therxa l  izeaswements. 
The l a t t e r ' s  data was ts be used for  t he  in t e rp re t a t ion  of t h e  
f lash bur3 st?dies. This i s  a new problem, p r i m z i l y  physicel 2nd. 
phenonenological. A complete statenent of %he prcblen, background, 
?re-test ewerimentation a d  bioloeical  appl icat ion should be sub- 
mitted for evehat ion.  

!"I%ermal ray  scattering". 

Vhermal radiat ion dosimetry". 

"Neutron Evaluation'. A t  t h e  November a-15 meeting, Los Almos, 
D r .  Graves s t a t ed  tha t  one of h i s  groups m u l d  perforn a l l  neutron 
measurements required, and supply IIreasonable" amounts of material  
f o r  a l l  a n h a l  s ta t ions.  T h i s , i s  not approved as separate  project. 

" M m i k ~ d e v e l o ~ e n t " .  See paragraph 2 above. This i s  a new 
project, and t h e  comments i n  (6) abave would apply. 
it, would be acceptable. 

Wvasive eqdp!nentfl. his has  p rec t i ca l  merit.  I believe it should 
be considered as a d i s t i n c t  project, and would appreciate a de- 
tailed stateizent of wbat t he  workers propose t o  do. A some*at 
sbnilar project  i s  being developed a t  NkX1. 
evaluated and approved i n  t h e  usual rimer. 

"Large Rnilnd thermal exposure strip". 
f o r  exposing Fortions of aninah to vmious components of t h e  
the& f l m  is a c r i t i c a l  matter. D r .  Condit was advised t o  
confer k i t h  CDR Lee on t h i s  and t o  review the  approved burn e-eri- 
ner?t p lms .  
proposing a design f o r  this equlpaent. 
the conference on exposure equipment i n  general. 

'?lotion pictilre development". 
ance of t he  casualty-study proposed. 
on the  acceptance of t h e  ove ra l l  propnsal, 

"Station layoutll. 

So much of t h i s  

Special  inztrumentation skould be re-  

Same comm?nt as (4). 

This problem shculd be coordinnated 

Same coment a s  (6). 

Saxe comment a s  ( 6 ) .  

I doubt t h c t  

These w i l l  have ts be 

The design of t h e  e<uipent  

I would approve a.ny e f fo r t s  Nf?DL could make towEd 
!&is w i l l  be evaluated at 

This pm j s c t  is r e l a t ed  t o  accept- 
Its acceptance m u l d  depend 

Sane ccmrent 2s (13). 



. .  

(15) IfRotating burn subjects". 
be submitted for  evaluation as  such. 
See also pragrarh 2. 

This i s  a d i s t inc t  project  and should 
S-,e a m e n t  on ( 6 )  above. 

(16) ".4ccelercnetersl~. Same coFmnt as (1.3)~ also (10). 

(17) "Local p-otective reasurest!. See pragreph  2. 

(18) Widespread protecti-re measures". I believe t h i s  is 2 t a c t i c a l  
mi l i ta ry  problem, outside the scg?e of the Sigmedical Progrm. 

(19) "Secondary shock studies1I. Such studies were proposed informilly 
at ear ly  sessj.ons of t h e  zd hoc c o d t t e e ,  urd were re jec ted  
then f o r  reasons outlined i n  t h s  minutes. 
acceptable now. 

"Large animal exposure". 
However, we a l l  concerned with the  necessarJr modification of 

t h e  la rge  animal tanks tes ted  at  Sandstone so t h a t  s u r v i v a l  under 
physiological conditions i s  assured. We muld welcome studies  and 
p1ar.s by NRDL for the  necessary modifications o f  these structures.  
This should be done before t h e  the February 15,conference m t e d  

I doubt they muld be 

(20) This is part  of the  o v e r a l l  proposal. 

.. . 
. .  . .. . . .-. .. above. ' -. 

f l h d l y s i s  , e t  c . It 
I'Balloons". 
meteorologic, and are outside tha scope of t h e  Biomedical Pmgrm. 

Weta and gama ray hazard". 
problrm. 
operate its own monitors. 
necessary. 

n h i m d  FP studiestf. 
FP s tudies  except on !nice a.ccidentdily contamlnated i n  t h e  drones. 
Other species w i l l  be protected (presumably) from FP. Tissues and 
specinens from FP contaninated Mirna ls  are  to be made avai lable  +A 

q u a i f i e d  workers. 
coordinate t h e i r  work wLth Dr .  Robert E. Carter, h s  KLpnos 
Scient i f ic  LaboratorJr. 

.. 

(a) 
(22) It seem ts ne  t h a t  these problems are  pr imari ly  

(23) This i s  p r h a r i l y  a monitoring 

If so, part ic ipat ion of NRDL muld b e  
It is not cer ta in  whether t h e  Biomedical Program will 

(a) The acaepted program does not include any 

This i s  Project 2.5.4, and t o  NRDL should 

4. The foregoing analysis of, and coments on, t h e  NRDL proposds  recapi- 
tulates t o  a la rge  extent the conversations of Condit, LangPr erd LeRoy. 
This memo has been ?repared for  t h e  i n f o n z t i o n  of NFDL, t h e  ScientFfic 
Director, B u ? ~  and Dr. S. Ware% 

cc: 
Captain Behrens 
D r .  Graves 
Dr. Rirren 

George V. LeRoy, X.D. 
Progrm Director 
Biomedical Test P r o g r a  

b c l . :  
1 Ref. b 

i". - - - - . .... - - _ _ _  
J 

. .  2! Ref. c - CDR Fee, o d y  &- . . . . . , . 
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Mrsctional detmdzmtloa af the aouraa af gross thsrnrrl rsdiation to -1- 
uate the iaportaeer OS aeat taad md3atfao. Possibilltles of d t l a h a m m l  
pinhole csmras, or rotating sovia asmere. 8 d s  design aad dawlopnant. 

8. Therm1 redietion dosimetry 

The dewlopent  of suitabln f i e l d  apperakur for the deteu-dnstion aP t&erml 
radiation desa. To tm cormlated with anirPal ski0 exposures. Besds 
d.velopsnt. 

9. l&utmn sralmtion 

(Questionable nhether a?proved nithin Chambers' d o a h t r y )  
ap mtmn trPsltrstion and the detswination of the accompnying biological 
b a s a d  seems dlff icnlt .  Horeper, we soul13 like to give active mnaideratlon 
t o  it. E d s  good basic Idea before we d e t e i o n  rbther to attempt 
design and d e r s l a p n t .  Bspscially iapOrtant at claee strtfons to verify 
the r m p p o d  freedom from the biologiml aiiecta af ntmtmns. 

The problem 

- 2 -  
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I . ~. . .  - .~ . .  . . . . . . .  . . . . . . . . . .  .......... . . . . . .  . .  

'.' .-':Ob5eCtive: .:To ob ta in  tissues for.path.ologica1 study during the - .. .. -.  -. . .~ . .  . ' .: -. first . .  24:h'ours. . . .  follow& -e*osure'~ . . . . . .  t o  intense ionizing radiation. .- 

. . .  . . . .  . .  - . . .  . . .  . . .  
. .  . .  . - .  . . . .  

. .- , .  
. .  . .  , .  - ,  - . .  

.~ 
. . - kk thd :  The e x g r i m n t a l  design.ant ic ipates  the -use, of equipment developed ' . 

m e r  Project, 7;1-17/RS(BM)U a t  Eniv&,tok d u r i n g  Operation S n r J o S , ~ ~ .  Four 
: (I).anim+ tanks sui table  f o r  pigs o r  dogs %ere tes ted  on land and on f l o a t s  

off-shore d u r i n g , t a s t s  X-RGY,and Yoke. The' tanks on r a f t s  were l e a s t  :dainaged 
and nost' readi ly '  recovered. 
t e s t  in.12 tanks..on f l o a t s ' t o  be anchored off-shore a t  distances f r o m  about 
403 t o  700 yards. - These t m k s  are t o  be recovered a s  soon as passible  after:  
d e t o r a t b n  and the animals autopsied. a t  predetermined ti.=. . .  i n t e rva l s  'during 
the' first 24 hours. 

-. It i s  planned to place about 24 i n i F a l e  per . 

., 
. .  . .  

. .  

. .  
. .  , 

. .  
i. . .  Par t  d. ..Co&ined.effects.: . ?  . I .  

. .  

Obfective; %The object ives  of. t h i s  project  .are essen t i a l ly  four-fold and 

kill be made t o  d e t ~ e r d n e  the r e l a t ive  importmce of .blast,. fhshburns.:.  . .  . . . . . . . .  
. .  f ' . r e l a t e ' t o  the sub'divisions df t&e. t i t l e , , P a r t s  a, b, c, and d. .4n attempt 

: 
. . .  ...... and ionizing radi+t ion-with regard t o  morbid i ty  and mrtality in seve ra l  . ,  . . . .  . . . . . . . .  -:;~'an;imal sFecies:such.as.mouse;'rst;.:-guinee pig, rabbit , '  dogr-and ~pig..::Tk-:.! . . . .  .: 

-- , , .~~ . . ...... .,1~ . . .  . -  ..... ..... ~ ~. 
. ,  . . 

. . . . . . . . .  . . . .  i .  . . . .  .' . 
I .. : .  I . ' , '  , '  : . indiGidud :objec€iv& 'U;e;aS ' f o l h s :  

, .  , .. 

a.; ' TO study d i F c t  -air b l i s t  i n j u r i e s  i n  several .  ar-i.nal species w i t h  .regard 
t o  peak p e s . s & r e  a d  .duratiop'of ,shock wave', a lso  mdxinism of injuri . . . . . . .  

b., To.study the reiatid'n of mortali ty t o  surface'zrea &d.degree of-bum..: ..-' 

. -  < .  , . . . . .  : of t h .  therwl .rediitipln:;To compare th phisiologicalchanges In skin :I . 

. . . . . .  produced . .  by atomic bo& fiashburns . .  .with..laboratory. produced nashourns. . . . .  

.... c. To study the e f f e c t s  o f  ionizing r ed ia t io r  upon several  &al .species . . 

. .  mortal i ty  of the variov.:.irks.l ,i$ci-es from 1,003 k.v, X-rws to '- thirt  of . ' 

, 

. . . . . . . . . . . . .  . . .  . . .  . . . . .  . .  
_l.~. . .  . . .  . -  , .  , . ,  . , .. 

. : 
. .  

. .  

. .  ..... *To com.clst+ the pa thologicd  skin.ch&nges with the , intenpi ty ,and ruality 

. .  
. 1 .  

- *  . . 
. .  . .  

a t  vd.ous '  d i s tmces  -fro;n the bomb-.explosion'and i o  co r re l a t e  these e f f ec t s  

atomic bomb ionizing re lht5..x:, 

~' 

. . .  with. intensity:  &rid o d i s y  of ihe radiation. Also t o  compare thc 9avn . . . . .  

. . .  ' 

. .  . . .  
,~ . .:. 

~. . .  
1 

' .  . 
. .  

...... .... . . . . .  . .  . ...... .... . . . . . . .  .... ... ,,:, .. .: :. ..... .i.T> . .  .~ -. 



. .  
. -  <. . .  . .  

. I  , -  , .  

. a. E x p o d ~ q .  t o  primary ,a jz  b las t ' i n ju r i e s  i n ,  cages designed to  .. give , pro- 

b, ' Exposure, t o  , thermd ' rad ia t ion , in  cages designzd to .p ro tec t  a g k h s t  -. 
blzs t  snd i o n i z i q  rr.diation. 
i t y  of ,flashburns complicated by i o n i a k  rediat ion to  barious organisms. 
8s stapnylococci, streptococci,,  2nd. clostridium species. 

.- t oc t ion  against t h e r d  and ionizing radiation, ' 2 -  
. ,  . .  , . . ., , - .  ' 

f 

Th6se studies w i l l  include the susc3ptibil- 

I 

.:. . .  , .  . .I.'. ;. , . .' 
c.. .-E&os&c.'to .... . ionizing radiation' prpvidini complate protection against  . 

. 
the several,: the.,, of "injue. It is .  .zcti.kp&d-that few,--S .my,' anihrals :,. 
w i l l  be returned a l ive  .,to the 'United St2tes. Emever, 'a very-large number 
of t i s sue  spec.hens y i l l . b e  preserved for study. 
zutopsy a r%4,he.q lerga number of deah. mimzls im-ediakely upon recovery. ._ 
It i s '  considere<-thst  t.qs 'cen bast  be dons aboe-d the laboratory .ship . 

b a c t e r i d  eianination o f  . : 

. ' 

It w i l l  be necessary t o  

, ': 
, .. 
. , .  1 . .  *. .......... I . I  

. .  
i A i y  k . i+ ie . ' t as t s  'cor- 

re laking eninkl~morbidity..akl .%ort&ty with type or' in jury  and .dist+ce. ...:. 
, ,  . ere indicated in .o rdc r  to relako.-laboratory,and f i e l d  t e s t  data. The' ' ~. - 

3i:kit-L' tests .are inadequ te '  f o r  tm purpose s icce too few &~in%?-s were - lo- 
c a t a d ' &  any o m  stzt$on-and fac tors  other than dis'tulce varied markedly' . 

Comnentsr.,. .:.. 

p a r t  a. C,ages-s ,'&,ds t o .d i r ec t  air blas t  
effec.$s were developed 2t Lqyakern under. ttie. di rect ion of Captain R. H.: 

a r e  planned together wi'th .?Lrth&- test-. .of the e q u i k n t .  

. .  

- .  . .  . . . .  . . .  . .  . . .  
- .  i .  

. . . .  
. %.. . ., . . .  

. . . .  . .  . .  . ~' .: . frqm.statlon,t;o,stattfop."- -, 
, . :  

. . . . .  ... .. I ? 
. . . . .  

, .  . . .  . .  - - .  . .  . . d  I . .  

. . . .  -. '. . -  I 
.. 

. ~. ., . . '. - .  

' Drzoger pr io r  t o  Bikini.... W i f i & t i o n s . t o  i s o l a t e  th3 injurious fac tors  . .  
. .  . .  

. 
~: ,  

x. , .  . _ _  
. I  

' Par t  b. The thitrwJ r%:.'.ins 1y.t BikinL- a n d  &iT.i*Gtok form m e  bickground .' 

f o r  t h i s  .hvesti@fi:.n. t:-.l;.aboration h a 3  c%c been arranged with Dr. . . . .  
H. E. Pcarse, .Uni-ccrrzi?y ;.&<achestar, .who v i l l  ws 
i t y  of the flashburn scdr2y end supply sevmal  a s s i s t e  

* .  . .  . .  
- 2  

. .  
. <  . . . . .  . . . . . . . . . .  ..... . . . . . .  . . . . . . . .  - . . .  . . . . . .  . . .  . .~ 

. -  

. -  





;, . .. . ,. , . - .  .:Ob':jsctive:, . To da te r~ r inc  the  pothologic e f f e c t s  of ' i o n i d &  radia t ion  on . ' 
' 

.oral t i s sues  chd s t m c t u r e  including t h a  jawbone. teetli, denta l  periosteum, 

. .  
. -  

. . .  .- . . -  
. .  . . .  

*. .. 

I .  
' GI-g radiit??n. .. . . .  

L 
.. - .  . .-I i . .  

. .  . . -. . 



. .  

_ .  

. *  . . . ~. 
' JustificatLn:. .  Expperimca a t  B i k i n i  has shouin chat t& transportat ion of 

laboratory anjnzls  i n t o  the t ropics  produced narkdd physiological chang-s 
such as .  Gnriati'on i n  the red blood cell.'count,s ?!hich mske'the intzrpreta-  
t ion of &primental ds ta  vzry d i f f icu l t .  
csn&tiohs would Ix mora satisfactory,  +so staps coal? be teken t o  habituate 

be subjectad during the zxposure t o  2.tcmic bo& effects .  

bnis-als rss ied unc!er. t m p i o a l  

., the' animd.s to  the par t icu lar  environ;?mtal e.sposl;rg t o  which they  would 
8~ 

3. 
Objective: 
anhi.1 a16 p l a t - l i l e -  such as birds,Pnsocts, zr.6 various plants.  

To s t u i y  the e f f x t s  of ; toric bo~rb t h e r d  radiat ion upon ths  
. 

, . _ . .  , ' ,  

. .  

r b j e i t '  a + n ~ g e i + ~ ,  . 

t ismal.  radiat ion upon p l a t  l i f e  serve a s - a  valuabls guide to  the l oca t ion  
md tonage of 
$IBS, a s  yet,  been made. 

' 

No s y s t a a t i c  study 3f those e f f e c t s  atomic bozb explosion. 

, .  

Froject i!-U - Tkie exposure of selected biologic -material. I. 

.. ~~ , .  
i .  ,. ,~ i - .  

' 

1 

'. Objective: 
moulds, enzyrL$s, hormones, etc. ,  to  atonic bo& 2oiiizing radiation:. .... 

Xethod: It is  pknned t o  construct contahers . s imi la r  to those used.& 
Eniwtok t o  expose a vz r i c tp  of biologic m'teridl: as above enbgrfited,. 

Co'ment:. T h i s  p ro j sc t  w i l i  i n c l u d e ~ m t e r i d .  from the URDL, the..hi&I, ad 
USLA. S p c e  w i X  be a v a i k b k  to  e x p s e  rnz.ttoria1 desired by .other groups 
l o r  study as was done foi- vm.:.cus-coilaborotors a t  Bik in i -and-Eniwetok  .'. 

. . 

To det,?::-.ce !;;-a i::..oimt of ip+.:xc .!,.? radioactive &€erial by 

'20 expose selected biologic .%t&ial sych a s  seeds,. jnsects,  : 

'. , 
. -  

. ' 

. . .  . .  

, 
', . .  

, -  . . . .  . .  
Project $12 - Uptch 0:: rniici:;ive PztsricL by- piants p and a n h d s .  . 

. .. . .  _ _  . .  i :. - . .  
.I_. . .._ 

Objzctive: 
p b n t  ma znimd 1::;- :.~-' 

Zetilod: --. - - 
thc contanhated e:,;:;. >;:!.! ':e -.;c+ s$aw 21: ~~~~r;:~:,:ttl.r-; iubstmces.  .. 
T h i s  w i l l  be accom..: :.!i.c.: > F  

.;*e.:: ~::~,i~mir:c::~~: ',: ,s,i z t x i c  b.6 explosion. 

It is pL.i~r.:;.~ <'c:  . :kb. -~ *, ;.rt.:..~ :>,-c :.r. .-L.::L L L - ~  .,znLral l i f e . i n  
. .  

. . ... , ' . .  .. . . . .  .. . -: 



- 
r -  

. :.~., . . 

,' 
, . .. 

icus. projc,cts. 
t i g z t o r s  des i r ing  t6 extend the scope of these studies. 

a. ' AninKL'.brsedin2 colon~r.  

b. Bis logic i l  . .  lcborntories on s m e  i s l a d  a.s (2). 

c. Laboretcry ship - t h i s  khore to ry  would inc lufe  both phys icd  and 
biological  k b o r z t o r i e s  a d  be s h r d  by IJIiCL, NLX, and other collaSor&tors. 

. I  . . d.: IsolatLd laboretory - this laSorntory i s  to Be used'by tRo Chenical Corps 

Thesd f c c i l i t i e s  wjuld e l s o  be avai leble  t o  other inves- 

, 
See Projsct  C-9. - 

~ , . .  

,- I . . .  .. ..-:.: f o r  b h i d c t s  l i 3~ i lnd I . -  Tlwre is no 01211 to  cantcuninzte t h i s  i s l end .  the 

. .  
. .,. . .' . -  
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