
? Iv? sent (Urivs rsi t y  of C h i  cas0 ) Argonno 'L!ati onal Lab0 r a t c  r le  s 
STniversity of nochester 
Za ivers l ty  of California  
Ylonsnnto C;le?nical COT (Clinton Laboratories) USPSS 
Universi ty  o f  '-'ashj.nStah, Seattle * 

Ve ster m. _?e serve -hi ver s i t  y 
Columbia University 
!!onsanto Chemical Co5ora t ion  '(hjrt6n)- * -  ' - -  

Contemplated U n i w r s i t y  Universi ty  of of Virginia  Temmssee " RHJG#='- 
' BOX #J-- Ohfa %iVOr6i* 

Universi ty  of Kansea 
- Z '  - . -;ti .k 

o f  8kdy ln&%zb f anera1 &#&ea La -4k.inaluding (I) physioal 
measurement of m d i a t i o a ,  (2 )  bio logica l  ez fec t s  or" r a d i a t i o n  (3 )  methods o f  
detect ion of minimal r a d i a t i o n  damages and (4) methods for  the ?revsiltion of 
rad ia t ion  in jur iee .  ?I Eamlda t o  e p o i a 3  Malariala ($or non-radioactive, 
radioactive and f i s s i o n  materiala) (I) & g m e  of taxi oi€y (2 )  ?rsventative 
measures. I11 S p o i a l  Produotion $Lmrd8 and Ip EazaAs of ''ilitazy U s e a .  

A rg onne ?Tat i ona 1 Lebo ra t o rl e s ( U n i  v9 r s i  t y of  Chi cago ) 
x 

1, C-eneml phys io los ica l  ?i-cttire of @.cute and chronic m d i a t i h .  
2. 

3. 
4, 
5, 
6.- 'ibdo of ?.ction of =?.intio? in ctroinogenesis. * .  
7, 

- 8 0  "etzbolisn 0;' r:.dioc.ctiva c1-rJyeats. s 
9 . 

b d i a t i o n  e f f e c t  on blood c lo t t i n s ,  lym?!iooyte b i s t r i b u t i o n  and 
syread of infect ion.  
Toxio eiffects of exterrral radiation and abetorbed rc?dioacti-.',ty. 
Rcmmsc of  blood c a l l s  fo ~3-ilObs t p c s  o f  rcd iz t ion ,  
Chronic effects of rad ia t ion  an2 rndioaotive m t e r i a l s  i n  animnl8, 

Chemical and nhys io lcz ice l  basis of rad ic t ion  e f f e c t s ,  

Icstnrrnent standardizatior., desi?-,, etc,  

University of  California 

1. Studies of thezmotabol isn of plutoniwn# .uranium and f i s s ion  3 

2. F'iesion product tmcer studies,  
3+ 

4. 

rJroducts i r _  rats and ma. 

Yetabolish of radium, n c t i E i m ,  americium k eudum i n  nnizzls 
nnd ma. 

ac t ive  olements i,e. ehycmiura, niakel, etc .  
Studies ( p i l o t )  on possibly hazardqua W f i a i a l l y  inducod mdib 

* a  

- *  w t 

5. Beryllium t m p r  studie.8, ' .. 
. .  .&- . , n * + . = ? C s .  

J 
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m.. 
T m a t m n t  of phtonium poi  sodng , 
Behavior of  fi.ssioq produ&s in a o i l l .  
Biological  ef focts  of P-ssion mooila.  - 
Soarah f o r  o tho r  U ompounds vhioh rrill l o c a l i z e  i n  org3ns other 
thc.n l imr 226 sqleeh (IS:)* 
Biologic?l ofX'ect of d i s i n t o g m t i o n  F r o h c t s  o f  boron mc? l i th ium 
of  tilo neutron i T G d i a t i o n  . ... 
Study of  sler.ontl85 i n  the th;-roid (155). 
Training o f  Crossroad8 pr80IIIml. 

Unim r si ty o f Rooho ste  r 

Fadiat ion and Rrdiology Seatton 

, ti, ; &!#stnrmont do8ignb ne?-summent standardization, i n d u s t r i a l  

3 ha rma c o 1 ogy 

1, 

2. 

4. 

5. 

eqorimnts t o  servo o t b r  
Phyriologionl  offeotrr of eqosuro to m u t e  md o h d o  
radirrtions inaluding mdio lrrotope8;~.xthr& fbr ~ld%hipeufio 

Developnont of poa8ib'le chemf&al boJ$BA'kpe or mothods of. 
dokootion of Gdiatlon dnnago and t h o  moahanian by *oh such 
offoots a m  produ'pod, 
By noam of s?eotroscopic r;dthchs t o  study d i s t r ibu t ion 'o f  
urarium and o t h e r  hoaw nokls  o f  i m p o m c e  i n  anbml tissuo: 
sonroh for ?oar,lble Quos as to the mothod of bong deposi- 
t i o n  of r a d i o a c t i m  x~terizl8.  
Study of t he  time i n t e n s i t y  Pactor In radiation and devolo? 
ment o f  nethods of pm&ucins instarrtaneo6d exposure t o  
m d i a t i o n  (A bomb e f feo t ) ,  

Study of the  metabol im of plutonim, polonim, xudim, 
eto., i n  human sujjects. 

of tho pmject. 

methods Of Wl1UO 

S t u d y  of the i nha la t ion  t o x i o i t y  of paIfioqa urapit~n, bemlliur 
and thorium com-ounds. 
duotion of  inha la t ion  tox io i ty .  
By ohemioal technique, s h d i e e  q f  the mechanian af uraniMl 
f i s a t i o n  i n  bo-8, uranium oomplsx Aknotioa, -)hods of 

.exors t ion  of ula'niwn. . 
Toxici ty  of umnium, beryll ium and thorium oonpoynds 33' 
ingestion. 
Pathologioal effeots  of u m i m ,  be@UUm t: thorim poisonin 
and mechanism by whioh prOduWdm 
Physiolo~ioal  effeots of  uranium, beryll ium 6: thorium 
poisoning, 

Studies i n  t!ie rk'ohanim of pro- 

I 
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T v e  rimental Surge . 
1. Cl in ica l ,  ? m m t o l o c i c c l  a26 patholozicz.1 

2. 
l e t h a l  radiat ion.  
::ethods of bone mrro3.r t r a n s ? l a n h t i o n .  

e f f e c t s  o f  E.CUte  

3. 
a* 
5. 
6. 

Studles ir. bone mrro-- r f s 3 r v e  and rad ia t ior .  er’fsct. 
Tissue c u l t u r e  s t u d i e s  E l - t e d  t o  50% ‘mrrov yrochction. 
E f fec t  o f  f o l i c  a c i d  an: r u t i n  on m r r o u  r e p m r ~ t i o n .  
Studies i n  mtc.bolism of iodine by t hy ro id  (lS$). 

Experimental Hematology, 

Genetics 

2. 
3. 
4, 
5.  

Cmparative shady of blood histamine and hematological 
e f f e o t  i n  Calla. 
Studies on l i f e  cycle  of blood platolyta 
Studies on l i f e  cycle o f  ‘BC leukooytes. 
Studies on marra-,v roaerves after radiat ion,  
Evaluation of coagulation d e f e c t s  fo l lowiq3  i r r ad ia t ion .  

Continuation of s t u d i e s  o f  e f f e c t  of chronic radiat ion on 
m i c e .  
Continuation of s t u d i e s  OE e f f a c t  o f  r c u t e  and chronic 
rar l ia t ion (X-my) on Drosonhilia. 

1, 

2, Continuation on s t u d i e s  on the coiqarat ive b io log ica l  

3, 

4. 

5.  

Continuation ol” s t u d i e s  on the  b i o l o g i c a l  e f f c c t  of s1017 
. .. . . . . -  --fast and tbrmnl neutrons on rcts and mice, 

e f f e c t  o f  p n o t r n t i n g  radiat ion.  
The e f f e c t  of i r , t e r m l l y  deposited plutonium on bono 

Cyto1ogicz.l p ro f ran  OR tha b io log ica l  e f f e c t  o f  r d a t i o n  
on simple ca l l  s ani. t i s s u a .  
I n s t m e n t a t i o n  and t e c l z i q ~ ~ e s  of  r ad ia t ion  nonitoring, 

haaling. 1 .  

University of %shiZink;con ( S e a t t l e )  

4. 

, 

Acute and chronic  e f f ec t s  of e x t c m 1  l a d i a t i o n  on f i shes .  
Breeding s tudios  on salmon. f o l l d n g  mdicction. 
Studios on tho e f f e c t s  of 3 n r ” o r d  .effluent on s a h o n  and 
t r o u t  0 

Effect  o f  i n t e r n a l l y  do?osited mdioerctive m-terials on 
fishes. 
Field s tud ios  on t h e  o f f e c t  of possible Emfcrd  7olluti.on 
on f ish l i f e  o f  t h o  Columbia River. 
Plankton oxporktents - of fac t  o f  m d i a t i o n  on higher fo rns  
(now) 

- 3 -  
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I, S i o l o ~ i c t l  o f f z c t s  follmrin-, chronic eqosuru. of L I ~ T E ~ S  

t o  .plutonium by inha lz t ion  and p a r o n t o z d  zdministr-tion. 

polonium oxcmt ion  n t o .  
!bchanism of  i c t i o n  o f  volonium tox io i ty .  
Dovolopnont of srwci2.l hoal th  physic6 toowique  C . .  f o r  
spoif#.c  us0 i n  polonium pur l f loa t ion .  

8 2. Corro la t ion  bobreon chronic expo6um a€ vmrkors and 

3. 
4. 

a 

"eatem Fs801+0 Unlvors i ty  

* 1. 

2. 

I n m s t i g a t i o n  o f  tb t o x i o  o f f o o t s  o f  thorium and i t 6  

Conpnmtivo studio8 on tlr, b i o l o g l a l * f ' f o c t  of oxbornal 
rndiatlon and t h a t  from i a torna l lydepo6l ted  --- Woaot i tro  
mate rial 8. 

USO of mdiondivo i so topos  i n  f u n h o n t p l  b io log ica l  
m searoh 

1 6OtOpO 8 0 

3, 

Theso goneIpl t i t l o s  nro givon inr.smuch 3 8  Q prozrm has not boen 
nc t iPe ly  fomulatod.  

Columbia TJnivorsity 

'1.. 

2. 

3. 

4. 

5. 

6. 

7. 

.. 
. .  

Studios  on t h a  moc.suya?nont of fast  neutrons f o r  b io logica l  

Domlopnont of c mcthod .of nosaurinE noutron dosc by 
o h o d  czl mocn s . 
I3xmranont  of  E.dior.ctivo i so topcs  f o r  biologiw.1 and 
no d i  c?.l 7 . q  11 c ?.t% on . 
Corrolation of t i s suo  dosos 2 . d  b io log icc l  c f f o c t s  ?reduced 
by o x t o r m l  i r r c d i a t i o n  c.nd by mdioac t ivo  isotopos in t s r -  
n c l l y  : . h i R i  s t s  rod. 
Exploratory b i o l o g i m l  o,Torinonts  t o  oxtond uee of  rcdio- 
a c t i n  isotopos ?.I t rc-ccrs  oa t1icrap.outic agortq (15.%)m 
Studios of th2 fundmontal  biolo2iw.l  a t i o n  of ion is ing  
radixti on. 
!basummnt  o f  thc radi:.tion of r ad ioac t ivo  isoto?os t o  
provido dzta fo r  tho pro toa t ion  of parsonno1 c a d  M l m s  in 
transit. 

do Sago . 

. 
- 4 -  
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Study of th9 nochmism of t o x i c  of foo t s  of uranium cad other 
heavy m t z l  conFounds OE t hc  kidncy. 
t i o n  o f  Dr, Tills' work with t!-m Fschostor rjnhCttan 
Projoct  during tho wnr and. contr ibutes  t o  th.t gonoral  

TSis i s  :: contiin?.?- 

study. 

Ohio Stcto University - Drs. Pool  m d  I?yers 

1. 

2. 

3. 

Dovolomont o f  t h e  "noutron   om" for o,mlysis of 
t-ypcs o f  m u t r o n  oncrgios and rccording of  s?m. 
:!ct'mds ol" ovcrall  mec.suromiit of' t o t a l  onorgy of 
bcta m y  nnd g m m  r a y  dosago. 
Hcthods of radio Zutogxqhy of t i s m o s  using snocial  
mzgncts clmzdy doovolopcd c t  C)hio S t a t c  k i v o r s i t y .  

University o f  ICpms6s 

LIcthods of mo?-surcncnt of I-,dium content o f  h w  body 
by broatli =don malysis c.f'tor doposit ion of radium. 

- 5 -  
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AS OF 1 DECT33!? 1946. - 

, .  (-:-ivsrsi5*; 02 : X c a r o  .- .rgor,r.a :'att?r.al La-ccrsTor ie  s 
Yniversi-2y or" I ' ochesh r  
University of  Cal i fornia  
:!onsanto Chemical corp (Clinton LaSoratories) USPUS 
i'niversity o f  --'ashinStan, Sea t t le  
7 e  s t e  m .?e serve YTEiver sf t y  
Columbia University . 
I!onsanto Chemical Coqora t ion  (~ajrtor,) 

.. 

Contemlated University of Vi rg in ia  
Univers i ty  o f  TBnnessee 
Ohio S t a t e  University 
Uni ve r s it y of Xansa 8 

TFes of study include I General Studies  i n  Radiation i m l u d i n z  (1) ?I..ysical 
a e a s u m s n t  or' rad ia t ioc ,  ( 2 )  bio logica l  e X e c t s  o f  r ad ia t ion  (3). netkodsa zf 
C e t s c t i m  of minimal s d i s t i o n  damages an2 (4 )  nethods fo r  the  pre..-e:-f;ior of 
radiatior! injuries, 
rac?L!Foactive and f i s s i o n  m t e r i a l s )  (1) d e:me 3f t o x i c i t y  ( 2 )  Frsveatative 
Reasures. I11 Special Production % ? a d s  and IV :hzsrc?s of I ' i l i t ay r  Uses. 

TI Sazards due t o  special  !!aterials ( f o r  non-ra4Ioacti7e0 

Zrgcxne ?at< o n a l  ~ b o r a t o r i e s  (TJniversi5y o f  ::--icago) 

1. 
2. 

3. 
4. 
5. 
6 0.- 

7. 
8. 
9. 

University- o f  ,California 

1. Studies of t h e  mtabolicrm of plutonim,  uranium and f i s s i o z  
~ r o C u c ' ~ s  i- rats and ma. 

- 2. R s s i o ~  product t E c e r  studios. 
3. ' Ie tabol im o f  mdim, actir.iun, mericium & curium i n  n n i x l s  

4. 

5 .  Bsryllium tmcer, studies.  

m d  nan. 

a c t i v e  a lecents  i.8. chronim, nickel ,  etc. 
Studies ( p i l o t )  on possibly hazardous z r t i f i c i a l l y  iaduced m2io- 

I O 8  1 1 0 5  



8 .  Proo'tarsnt o f  flutonitnn poisoning. 
7. 
8, 
9 ,  

Sehavior o f  fission product8 io 80ils. 
Blologloal e f f o o t s  of f i ss ion  recoils.  (rf",.] 
SecLrah f o r  o the r  U CCmDGUndS nhich *.-fill l o c a l i z e  in orgms other  
tk.3 l i ver  2-2 s-leer. (157). 

1C. BioloSiczl af'fect of d i s in t eg r - t i on  2 r o h c t s  gf' boron lit!-.iur 
of t h o  neutron i r rzd i ia t ion  (155). 

11. Study or". olezent  85 i n  t \ e  t3;roid (155). 
1.2, Training of Crossmeds ~ I S O I L D B ~ .  
0 

o ester . 
4 6  -&+ ._ . c * ., .-G 

k d i o t i o n  and &diol= %=ti& 
I 

. 1. art-nt deeign, nec.Sument standr\rdication, i n d u s t k a l  
- nonitadag. - 

2. Biologioal e e s a t ' o f  tmaer  amount^ of polonium, m e  and 
uraniarn in humaqcrndaniml aubjeot8, 

Phy~O~ogioal:'8ffeCt8 O f  SXpdSUp :@ 4$Ut@1+,& Ohmic  

methods of mluo. 

Applioatian of t t a o e r  - - ezperimonts " t o  'wme o t b r  p r t s  of t h e  pmpjcect. 

~ 

?i( 
: * -,rb;ala+ hi$~u&ng codio iepeaj-%earo)i  h r  t h m p o u t t c  

4. . I)evel_opi#mf o f  possible c h d c w l  techniqw or methods af 
doteofion of r rd i a t ion  dcrngo and tho  inechmism by vhich such 

By n o m s  o f  sTectroscopic mthods  t o  s t u d y  distribution o f  
umr-ium and otlier 5oaqr 2ctzls a f  ir ,?ortxice in m b 1  t i ssuo;  
sonr& for-posiible c l w s  as to the method of bony deposi- 
t i o n  of mdiozc t ivz  r?o,terials, 
Study of the  time i z h m i t y . f a c t a r  i n ' r a d i a t i o n  and d e & i o p  
msnt o f  rtethods of ?mducing insta.&aasous exposure t o  
rad)ntion (A bomb effeot'), 

o f f o a t s  a m  produood. . .  
5. 

6. 

7.. Study of the metabol is l  of  plutoniLIt;l, p o l o n i k ,  radiup, .. 
etc., i n  human subjects. 

Phanacology 

. .  . 1. S t u d y  or' the inha la t ion  toxicity of var ious  umnim, beryllium 
and thorium corn-ounds. 
duo3ibn if i nha la t ion  toxiaity. - 
By ohemioal tebhnique, sb.dies of the retchanism of' uranium 
fixation i n  +nea, uranium complex i b c t i o n ,  meiChods of 
exor6tion of u2anitm. 
Toxioity of uranium, beryllium and thorium ompounds by 
ingestion. . 
Pathological effeets of unmium, beryllium &,thorium poisoning 

Plq8~010giuaf  effeots of uranium, berylli\ra <l&wbau 
poisoning. 

Studies i n  t h e  zechanisc; of pro- 

2. 

3. 

4. 

5. 

_. ' . .  and m e u h d a n  by whioh produmd. - - . I -  

- 
**'5 '' .- . - . . .  , *  

I #  ' -2.. 
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. :..-. ~ . . -  
I .  

1, 

2. 
3, 3 t u d i s s  1:: bone ncrrc- mszrve a n 5  radia5ion s f f e c t .  

" *ALR. 4. lissuq :u14;ure studies R k t e d  to 50?? narrow ?mCi 
5 .  Effect c-' f o l i c  a c i d  .me r.!tin on xrrov reGeneratlon. 
6, Studies in mtabolism 0;' iodine 3~ tbyroid (15$), 

Cl in iwi ,  hem&lociccf a7.d pathalbz1cd e f f s c t s  o f  ccute 
l e tha l  radiation, 
--etho2s of Sor?c xx-ro-i ka!?sslar-ta5icn. 

. r.&: q rn 

3 q e  rimental 3emtoIogy. 

1. 

2, 
3. 
4. S tbd ies  on mrrm reserves after mdiation, 
5, 

Canparative study of blood histamine and henatologiaal 
effect i n  cella, 
Studies un l i f e  c p l a  of blood pbbolbts 
Studies on l i f e  oyole of WC 16ukoayter. 

Evaluation of ooagulation defect8 following irradhtion,  

~ , .. 
I .- 

- .  . . _  . Genetics 
/ 

1. Continuztion of s t r iaes  o f  e f f e c t  of chronic radiation on 

2. 
. mi-. 

. radiation  ray) on Droso?hilia, 
Continuation of studies ori-effect o f  acute and chranic 

r 

:'ansonto Cheniccl CO. (Clinton k b o r a t o  153s) US?'ES 

1. 

2, Contimetion on studies on the coqarative biologiw.1 

3, 

4#  

5. 

Continw-tion of studies on the biological e f f e c t  of slow 
fzst 4 thermal neutrons on x . t s  and mice. 

ef foct of penotrctting m0iati  on. 
The elff'ect of ir,tcrmll;r depoeite6 plutonium on bono 
healing. 
Cytological  prorrm OR the biologicel af foct  of r d a t i o ~  
on sim~ls cells nnd tissue. 
I n s t m e n t a t i o n  z z d  t ; ~ c : z - q u a s  of radiation nonitoring. 

University of '%shina;ton. (Seattle) . 
1. 

- ' "2. 
3 ,  

4.. 

5. 

6. ' 

- : .  

Acute a d  chrozic  e f f2c t s  of e x h m l  radicit3,on on fishes. 
Sreeding studies on snlnon following mdiation, 
Studies on tho effects of -3.ns"ord effluent 03 sahon  and 
trout. 
Effect of inte*rmlly de?oaited rrsdioactive materials on 
fishes, 
Fiold skudios on the o f f k t  o f  possible Hmford pollution 
on f lsh l i f e  of t!io Columbia River, 
Ploakton oqq=kimts - effect o f  ndiation on higher f o m s  

I 6- . .  (m). . \ -  c 

- 3 -  - - 4, ' 
- _ e .  

. .  - .  
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I .  . .  

2. 

3. 

4, 

5.' 
A 

Studios on tho moc.suramont of fzst noutrons for biolagiml 
do sago. 
Domlopmont of  ri.naQthod of monsurfng rputron doso by 
chomiczl mame. 
Mocmroront of r.diw.ctioc i w a c s  . .  . A .  f o r -  . *  b iologiocrl a d  
m d i  cc.1 ?.~p If cctf on. 
Corro la t ion  of  t issuo dosos 2nd b io log icc l  offocts  Fmducod 
b;r cxkcrr;ll irrr.dintion a c !  by Kdioactivc, isotopos inter-  
n c l l y  ndnini stc rod, 
Emdontory biologia l .  sprinonts  t o  oxtond uae of rrsdio- , 
ao);im, isotopos 2.s trr.ccra on thcrqoutto  agozzts (15%). 
Studies of thc fmd?,?ezltc.l biologicnl  cct ion of ioniaing 
rcdiation, .. 
?br.suromnt o f  thc mdi?.tion of rcdioactivo isotopos' t o  
provido dztz for tho protoot ion  of poraonnol znd f'im.ia . .  
,transit. 

;. 1 * 
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UEiversiv of Tomessoo D r .  3onry '7111s - 
Study of t h o  wchaniqm of t o x i c  of foo t s  o f  umnium and o t h e r  
ho3vJr mtz l  compounds on t h e  kidncy. 
t i o n  of D r ,  Tillst vfo& wi th  €h IlochosLor ls3ahctbl 
Projoc t  dud% the k ' r  zn6 contribuhs t o  thzt general 

This i s  I continua- 

study. 

Okio Stzto U n i v e r s i t x -  Drs. Pool and , Uyers 
I -  , a  . .  

1. 

2. 

3, 

Dovelomont of tho  "noutron m o m "  for o&lysis of 
t - y p s  0;' m u t r o c  encrg ios  znd rccording o f  SCPIO. 
Ycthods o f  omrctll mec.suromDnt o f  t o t a l  onorgy of  
botn m y  and gmne r a y  dosrgo, 
Ucthods of  r-dio mtograr ,hy of  t i s suos  using spocinl  
m p o t s  almady domlopod at Ohio S t a t o  Univorsity, 

;?cthods o f  z~~zsum-cnorrt of  rzdium content o f  huncn. body 
by breath =.don mmlysis cf tcr  do?osit ion of radiun. 
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