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Xajor E. 36. Erundage 
Medical Division 
P. 0. Box E 
Oak Ridge, Tenn. 

Dear Ya j o r  Bruqdage: 

Traxciitted hercwith copy No. 19 
of the re2ort oi the  23-24 January 19h7 ?feet- 
of the I n t e r - h  :!edicaL C d t t s e  of t h ~  United- 
States ~ t 0 d - c  Energy &mission f o r  your infor- 
nation and fi les.  
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B. ?he foUcwbq l i s t  h d i c r t e s  brfefly the s ~ r v e y  of the p n c r a l  
s tud ies  on radiatior, rfzctcts. 

The kn0r.c radiations enccuiitcred iq nucletr  fission, as mll  as 

The Z.te;:tu=.e orr t h e  biological e f f e c t s  of ::-?zys rrid g ; a  

those c?courLered f rdn na5uriX.p racoactive substenccs dir ido  the& 
se lv2s  i n t o  the  follmAnc types: 
neutrons, 
rays is voluzhous &-A< E ~ o o d  a c d  oE backgmuid kCor=~Licri KZS obtairzd 
fron ttis soarce. 
the kioiogiczl  effects or dpho rays, beta rqrs and iieutrcns. 
nocesswy, tncrefore,  t o  in i t iate  st.sdies to c0.e citA the u i q u e  anC 
pressing pm3leas as rz?idly as possible. 

al$m rays, beta rays, r c  z q a  

Ga the o t h e r  huid, very  3 t t L c  had bet:i.written about 
It beczze 

- 
. d 
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b.  Fqn io log lc s l  charyea prodRceil by ~ C O  alteration of the nor- 
-; _ _  > i. - fmctioning of' 2 1 ~ 1 ~  t i n s t a s  f o l l w i n g  lrradbtian. 

j. 3 i i t b i ~  for the Tktection of Xlnical PaBlation ?haage are being 
&-;a:c~z9 Skec' i ly  frm sr3e-rimcnt8 of tho above types and are applied to 
-:he study of tkc ' a m n  in8ivLdml. Theca inclucie studiee on: 

a. Biachsnlcal arsd enqmatrc c%angse vhich may be detected end 
*!hich, 'Lp 1~233~2b:e ,  car  bo corrscixd before irrevereible damage bee taken 
2'iacc. Z z g l e s  5f' such chazgeo vould he effects on the metaboUem of copro- 
-...-a+* -e-. - L w -  Is, ercretlun of &mnmL S U ~ S ~ E ~ P C ~ B  i ~ .  t'ae urine, and the l ike .  

b .  It has been lnm that radiation dopreeeee the function of 
het%tGpi&iC EyDteU!  (born MZTOV, t p p h  nodes, etC.1 sile detailed stud7 

2s incicsted t o  detect early change0 miier controlled b e e  radietion v i t h  a l l  
b b o d  e lznncn3;s uncer coat inuoue obeervat ion. 
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1. Firet,  CI; o c t m ! .  determlrratioli of tho t c i c l t y  of a eubstence 
x 3 t  bs z~azerr;-i~g kv poisoDouE it l e ,  both in acute end in chroaic 
e x p c 9 ~ - e ~ .  Tine a - a u t a  a-nlatered are demeaned until asyiqtamatic levels 

. cre f 0 . a .  in t k l s  u;~,  t e z l c  level€ msy be avoided ln LBboratory snd plant 
envlrom~ents, 
cozrpoza8~ af arraatu~;, y t~ ton imn   EA oerhla; 6p3thf o i l s .  

Sam pl lot  work in thla d l r e c t l m  bas been completed for a few 
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b. Tic aff'ectti of irradiation on the structure and runctlon6 of 
t hc  31ocG snL on =nc hsTm-sologbxl der'ensca a p L m t  infection, 



b . F u s ~ c o L c ~ :  

(2) By chemical techniques, 6tuBies of the  aechaniem of 
crrnal-am f2stiou In ba~ea, wanlm coqlez  f o m t l m ,  methods of excretion of 
Lrerrilni. 

(4) Psthologlcal effecte of uz"Bnim, beryllium and th--lum 
paiaoKInn, eyd mechaaimn by which woduced. 



C. 

i s i c s s ,  

e Ceactiv 

(I) Continutlticn of s t u e e s  of effect oi c h r d :  radiation 
GI: d c 6 .  

(2) 

(3) Eistogenetics 

Contimetion of studies on efzect of acute and ~l;roni.c 
redfation (:-rcy) on D rosopkaa.  

- 9 -  



- e-. 
b . L  

I . .. .. .: C.. .. 

( 5 ;  

(6) 

Fipsiological chmistry of the biologieal  action of 

Changee 1n vatey b a h c e  fo1hin.g redlation inJury. 

r6Gistiont:. 
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L. ":cr.surment o f iha t  nsctmnu for kiohgic& purposss. 

j. m .rAainc, of p r c o s ~ e i ~ .  

k. Eewxzmznt  ol" mrj- high e n e r z  radiations for biological' 
c.osags. 

j. Ur;i.?.ez-&ty of :;ashingtoa School ar" Fisheries - Dr. Iauren R 
Do=&son, xrectore 

a, The work o-t t h i s  project is t o  e-wlo-re t h e  general problea 
of the efZect of rad ia t ion  on aquztic organisms, iLnd in particular, to study 
*,he p n b l m s  arbing f r a  the clbcharge effluent frcn the Lnford plants Fnto 



. 

(5) B i ~ h  StEdie6: (In colkibaret.lo?l vlth University of 
Wachi-on, p-o Ject l l s t o d  prevlotle ly. ) 

. .  . -  
(a)  m e c t c  of mete effluent on salmon and trout. 

ib) Effeste of I n t e ~ L l ~  deposited radioactive mater- 
iels. 



i 
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(j) ~ t w  of distribution by tracer techriquc. 



. 
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etc. 

(3) Hcl2 outside orgemisations t o  chock their hboratorie8 
* snd opera'dans for radiation hacerds. 

(&) 

( 5 )  Opsrate heelth-pbsicc t r t i h g  pmgrans. This is 
Rone era a a l a b h  nm. 

Train cherriots, physicists, etc, mho are no$ heath 
phpticistt  but who near; 6 proper r e s p x t  far radiaticm problems. 

urgently needed. 

D. %?e table in Sec%m 11 D1 and 2 gives a i n d i c a t 3 o n . d  the present 
and future t o t d  maripc-er and t o t a l  exponditures of health-pajsics. 
anma1 costs havs beer, quite large but are not a-ble. 

Pest 

Iv. T r a i t t r i g  program. 

of the gen=ral 2 x g m  designed t o  safe,nua=-d civilian and I x i d u s t d a l  personnel 
against tne deleterious effects of the  products of nuclear energp 4 the 
p,-cmotion a? the beneficial ut i l izat ion of' such products is the lack of a 
s d f i c i e n t  nc&e,r of d l - t r a i n e d  personnel. Such a situation has arisen 
froathe  ccnbiru'don Gf a hiatus Frr basic science t-ng aurhg the w a r  2nd 
the unkpeness of tbe problems confmntw the Atomic Energy ~axamiasio~. 

progrm be sponaomd by It is recammended that an extensive trzuung 
the A W c  Energy kdss ion t o  fa-tats the t ra idng of d t a b l e  personnel 
ia tbe various branches of a t d c  energy. As a result of the c r o w  of the 
universities, Bane building program pill probbly  be necessary. 
program should e&&-. the I- objectires: 

To incnase  the usefulness of present project per8oMB1, academic 
seminars should be instituted and in certain hstancea, attendance Oi course8 
%n the basic sciences of ptprsiologp, hi&ology, bidom, physics, bio-physics, 
chemistry, etc, should be required as a part of their regular scheduled duties. 

A. Qne of the most serious di f f i cu l t i e s  im*=daff t h e  h e d i a t e  progress 

. .  

Such a 

1. 
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In order t c  provide an adbit'ronal Sacklog of train68 preonne l  f o r  
the futare an& to promote CordiEil public r e s L i O Q . 6 ,  facilit'Le9 and f e l l o w -  
s h i p  shoutt be €18tab/iBhd to encowi;ae acitcbie post greduite cendibtee 
to e lec t  t?9 jor sab jec te  fop their 6eeaae l a  thoee .f ielaa prtaining to 
ctomic energy. 
oae t a  f o w  years, bepm51ng upon thc p r i 0 . 1 8  quelZications of the cedidate.  

Thir asryect of the p ~ ~ g x m  enritione B training period of 

B. It l e  recommatied tkt a cor;r;llttee be a?pointee by t.he Atomic Energy 
Cozmisalo~ Car the 6eve:oguent of an 4ategntcC training progem f c r  the educe- 
t ion  o? ssientific ucrkerE fn the correlation of etozic eae-i.gy v i th  tba 
M t l o n a l  eclences, biology a d  medicics. 

? . 3ecomcz~datIon.a 03 Ormnizatlon. 

A. Addniatrotite creation of a nm- division of Xee3thSafety. 

L. The rsoponsibility for the health awl s a f e t y  of persome; em- 
ployed by the Atamic  Energy CotEmieelon l a  the condu=.t of t h e i r  program e=- 
ten&? tkoughout the enti.re program. 
stood. EequentLy nev research findinge or  pev production Froceduree briag 
to l ight  entirely nev problem with mlinown hazard8 and unpredictable safe- 
flG2PhB. 

Paw of the hazarda are not v e i l  under- . 

2. 
of predicted hazards. 
io= #statutory d i v i s l o ~  of the Atomic Wrgy Con?mIa3i01~. 
r?sntel work is aloy, di i i iouLt  and tins carroumlng. 
cordact of' large scale b l o ~ o g i c a l  vork is mndatory 80 that results nay be 
svaiiable ae n o m  a8 poselble before any ezposure of pereoplrsl oacure. Thus 
LI h r g o  effort, equivalent t o  perhapa 2 0 4 5 ~  o f  the to ta l  research spproprl- 
s';ion ehouLd be put h t o  a health-eafet7 p r o p a m .  

Careful health and ah ie ty  plazzlng I s  neoeeaaq in anticipation 
Such plenni3g muat be in step v i th  the plana of the 

Biological experi- 
Anticipatory plenn- sad 

B. HeaLth-Saiefy Ahtisory Boar&. 

L. It %a reconmended +'at e HgnLth-Gafety Advisor1 Committee be 
f0-d by e6mInietrative action con~iStin& of nine members, three t o  be 
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Stone, Pabert S. 

Xrth, J o b  

I;O 

H;rrr;ilton, Joseph G. 39 

- -  u of B 

Professor OIb 
Radiology, u of 
Califor& 

. .  

Prhcipal  In- 
ve s tigat or, 
i?atiancl XnstAtute 
of Hcelih adtinore, 
tTd. 

Aasnt P-rofessor of 
sedicinc & REldiology, 
unilf of California.  

C l i d c d  and research ex- 
pr!.etxe in radiologp and 
cancer. Fomzr meZical 
director, Hanford Engir.eer 
Kcr!cs. 

C U i c a l  and teaching ex- 
pzrience in radiology I- 
sezl.ch nrith isotope8 and 
cancer. Director of Health- 
safety prograu, bbetallurgi- ' 

cal Pmjecc, Manhattan D i s L  

Cancer =search, c f l n i c a l  
service, Clinton Labo* 
atcries. . 
U r i i c a l  snd teaching - 
periencc, biological ami 
medical applicatbm of 
nuclsar physics; radio- 
che.?rist * 

0 



I 

Director 03 3io- 
physicc Institute 
h l v .  05 Cbicago 

Chief .%dice1 
Elviaion, ka- 
hattan Diet. 
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C*d%? 
ZOdLogy 
ms-7 
PsSchFztrg 
P*hi%rnacology 
B iop:$ysiCs 
Todcalogy 
P b y s i o l o ~  
Phyziology 
Induttfl-al Hygiene 
Industrial Mediche  
Industrial ldedicine 
Xdustrialt Tdco lo f f  
Patholorn 
Pathology 
Patholoa 
B a c t  eriologg 
Cancer 
Pathology 
(3s a d  Endrocrinologp 

Physiology 
Indus, Tdcology 

P ~ s i o l o g y  
Physiological memb 
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3 .  I!. 
5 163s 
J. 5. 
E. Y. 
R .  0. 
tf. E. 
s. c. 
J. s. 
v. Bu 
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:PTf* .- I.. . . . -w . . . .  

A F ? E D Z  A 

..-- - .-.. f , y-.-:.. - !, , 
* ' :J .  .I .... 1. .. . &..* * .._ 

A .  

B. 

Scope of icr3eIlronteZ vork (that approved in SeEtsrdber meet- 

Ilumn T e s t l x g  with special meterisle 
i?!) ( A p p c z 3 i r  A )  

... 

F7,. O r ~ c - ~ l t o t i c n  of YBdlosI Responalbllltlee 

A Adcieory Comittees 

1, kdvleory Committee on FeClcai  Rerearch aEd applies- 
t l o a  {Toieraucee, Standard8 and Hazard Iatsrpreta- 
t l o m  5 9  eddltioo to reeeorch progrems). 

- .  2. Advieor? Comzlttee on Induetriel Ebdlcfoe and -1- 
c0:ogy. 

3.. Adrieory Ccmxlttee on Health Phyilcr. 

B. Resozmzbctlon for the coEti31ldtioa of oporstlon of tbe  
X e d k s i  Dlvielon a t  the present LeVeZ vlth the svai:- 
able reduced force nov in that ofYlce as volL a8 oalary 
echehLs . 



c c..* I .  . - ... ._.. .. , :. >-2  I'. .- .. 

A. 

3. I; central iocet lor i  6hotzX be eeiected to lpsure 

C .  

E.>pxz5Ately 6-C nitb prezsretloa vould be 
rsguiret. 

e ns-km attodsbce. 
Ahtract8 of the prop?= ehould be circulated et 
Less'; o ~ a  month prior to.the date of t t a  meting 
( o i n 2 h r  to thnt p r o c e b  ueed by the ?ekerated 
Sacietiea o f  Phpiology, Blochanletry, etc . 1 
%eee abelrecte ehould bo egpovsd by a prev loue~y  
s e b c t o b  editorla1 bocrd before release. 
Consieo=.6tlo=r should be glvea t w e r d  the f01LEdki6 
of e n m  eclentific society whose racjar iaferest 
vouLE be based on FrobLema of radiobioloa 88  re- 
M o d  to n ~ d l c s l  interest. The Joumnl of Radio- 
biology poat being bunohed couid vel1 be -de the 
of'f lcb'? Journe'l of thle 6 O C h t y .  

D. 

- 2 -  
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Ucivareity of Escfica'ter 

RaC:stlcn are 3aCiolom Eect im 

1. 
2. 

3.  

4 .  

5 .  

6 .  

7. 

Inetrmmzt Bealga, zmasurezmat st&adar&izs ,ion, ladutrlal mn2,orlng. 
Biological eizoct of tracer eFmantrr of 'E;O~OE~IZQ, rabiua en5 uraalrrm 
in h-n en6 tn*r;sI 8ubJsota. Applicetioa of tracer srperbnte to 
~er've ofbrr p r t n  of the proJect. 
Ph76101OgiCo1 effects of axpoeure t o  scute end chronic rsdietioas In- 
cltadiag ratio lootopos; search f o r  tbrspeutto  xsethodr o f  value. 
Developflont of poealbls cheroical tochnlqce or =tho& of detection 
of r e t i s t i o ~  &nag3 oud the awcbanlw by uhlch euch sffectr are ?z-0- 
duceC . 
w i d  other tc ivy  rrretrh of inportaoce in E n h l  tiaoue; search for 
pas%bLe cluoe EB t o  the metbod of bony d-??!g=raltion of radioactire 
~ t e r l a i e .  
Stud7 of the tins intsnslty rector in radlstLou a d  dete lopnt  of 
r u t h o h  ~l produchg lMtsnts3es~e  exposure t o  radiation.(A bom2a 
sff oct ) . 
S-LuSy OS the cotabollan! of plutoalua, poloaim, radium, etc., in 
bean subJsctE. 

maxu of 8paCt7OBCOpiO EethOb t o  B t U t y  CLstributlm O f  Uracim 



Ccir2taustion of atudlae of affect of chrcnlc raillatlon oa nice. 
ConthatLon cf ctueiee on effect of acute and cIz=oulc rodlation 
IX-WS) on EosopkiUa.  
E i S " 9 3 ~ t l C S  

1. 

2. 
5 .  

4. 

5 .  
5 .  



i: 
;0. 

1. 

3. 
n 
&. 

4. 

5 .  

6, 
7. 

2. hcuts snb chronic ei'fezte o f  external radiation on f lshee. 
2.  EreeLiry etuhlee en o e k n  follovlng radiation. 
3.  StuGlos on the  effects of Hanfard effluent on o e b n  and trout. 
4. Z f e c t  oi internaLLy depoeited radioactive ~ t o r l c 1 6  on f i e b e .  
j .  FloiC stxzlea 03 the effect of poeslble Eanford pollution on 

I i e h  Life of the CoLmbla River. 
6.  ,pie&ton exxr:Paate - ezfeot of mafetim OE higher io-  (new). 

F i e C i q  e==rlzc=t m depomlted radloaottvo aaterlale (nev). 
. \  

iramtnto C'Jatlca: S c q .  (Clinton Laborttories) UspHs 

1. 

2 ,  

3. 
I. 

5 .  

Ccntixxstion of etxbiere on the biological effact  of elm taat  sad 
themat aautrou cn rats and =Lao. 
Cont1Wst:on on rtudiea ou the comprat:ve biologicel effect o f  
perotratinz raClat  ion. 
The s-"fcct of Lnteiwlly deposited plutonitm, rn boas healing. 
C,*olo,-lcsl prop= on the biological effect of rsdistlon on 
e*a?Le csLle ead tleeue. 
I z s s t m t e t i o n  an3 techniques of radiation nronltoriag. 

- 3 -  



L w .  
tho effect of rt3Gi.a- 
CG LL. 
f r c m  oontsmitratsd 

Yeetem Rc~c-6 Unlveraity 

1. 
2. 
' 

3.. 

Invcetigation of the tor ic  effects of thorim and ita Isotopee. 
C m p r a t l v e  atudiee on the biologics1 effect or e , - - t m l  radls- 
t ioa and that fro3 intemallp d e p e i t e b  radloectlve naterlels. 
U s e  of radioactive ,ieotopee in fubbs;nsntal blologlcaL m868r~h. 

. 

Theee goneml t l t l c a  ere 
e c t l v e l y  ionnuleteb. 

glvea inasmuch a8 a pmosam h e  not been 

Contrecte Avalt i h ~ ;  Apgrovul: 

Unlosrlpity of Virqinia - 
Study of the eiiects of various t v s  of radiation (alpha, beta, 

gcsuzi= i Esutrooa ) on the C i r c u b Z l a g  blood p t e l n e  by eleotrophor- 
oela end ?rotein f?ectioalzation teckniq2e. deteraim whether aOaM 
of ea:*lp detection of rsdlation damage can be eccoqllehed in thle vnp. 

Uolvcrc!:ty of TePaoeses - Dr. Hary WI1b 

Study of the amzhanlmn o f  toxic effects of kalum and other hesty 
acstel coPpounda on the kl-y.. %%la l e  8 ContbUation of Iff. V l l b '  
vork w i t h  the Rochester Manhottar, ProJect during the var and oontributee 
t o  %bt3t 62UQraL et*&?, 

- 6 -  



- 7 -  



B. The BioloFic Effects of k d i a t i o n .  kcaese of the knmn 
Celctcrisus effect, of radiation on ths al.fm.d o q a n i s 3 ,  it becanes aeces- 
s a y  t o  detcxnine the effect of controlled dosrges of the various t y p s  of 
r a d i a t i m  on variocs ai,n;LL species, so that zach observations can be use-d 
in the ,control of possible h-n exposure. 

The typs-of biological effect possible t o  &udy an: 

(1) The SurvLvtll "ism or psrcentage that the ezfect of a 
given dwe w i l l  reduce the no- M e  sphn of diffemnt an- species. 

(2) The h n e t i c  Effect; of radiation as m s f l c s t e d  in the 
developieat of a b n o m  incXviauaL types fran changes in the hereditary 
seC!24ssl. 

(3) Histopatholopical Chawes as demonstrated by a b n o d  
chargez h the make-up of the varioia bo4y tissuea. 

(4 )  Phrsiolopical Chan-s produced by the a l t e r a t i o n  of the  

(5) Eiochenical and Enzymatic disturbances which a=e the . 
no-mal Pmctioning or anlxal tissues fallowing radiation. 

.30teG$i& scarc~  oZ thcse physiological abnonnalitierr. 



I 

(1) Iktbobe of p:cai  detection of external reelation by 
the &me LCFEXI~ of eonsit  ive e c t  ro6aFp~ instrumette capable of the 
dstoct ioa oi ~IZSUE~B of radiation vel]. bel& thoea ~ b c e a e a b  for damn- 
strsble la&-y t o  the aninul 8ubJecte. 

(2 )  Hethode for the determ1nat:oa of harmful anmuate of 
rsOlotctlve C u t s  and pees in sir, la  va te r  a& t h e  Like. Paw rsdio- . 
act:ve mterisla llke radium ere depoelted la the body and in such locs- 
tic,- pToduce in jury t o  t i ssue .  h t h o d e  based on the determlmtlon of . 
&=@roue s z ~ u n t r  of these subotances by examlrustloa of  the  excrete and 
Gpect seaeuremsGts of the  body i t s e l l  are neceemry. 

E. PFotectioe Moe6ures. Studiee oa the efflcfecey of rhleldicq 
a@lnst  radloaet lve  msteriatr , .the efflcfenoy of exbaeet eud oeutllatLag 
s ~ e t e m s ' a ~ a l a s t  clengerons ann-zats of dusts, the d e v e l o p u t  o f  protective 
clothing cnd ilevlces, a3d the deve lopat  of renote control  proceeeizg 
methods hove boen extremely m r t e n t  i n  the  W t t a n  Dicrtrict proteation 
prcgraa to b t e  and will continue Into the future. 

rer,lrce?mat thercpy fo r  the damaged bodily eLemsnte, e18 vel1 ae the reduo- 
tlca In the &Taure  foLlovlng depoeitioa of rsdloactlve materlab la  the 
body deoorres consldorebls etudy. Replacenrent of the damaged hamatopoetic 

tectioa asd nsutraUzat'?n of Lmhvrrm t a r i c  8Ub8t8W88 produced bj. redia- 
t l o n  aad other such difficult problsart, deeerve oonalstent 8pd detailed etudy. 

P. The p e o l b l e  therapouefa of radiation by the'use of 

el€m~nt8 deetroyed by BB!Wre r8distiOU erpO6UrS offer8 Oob po88iblLit7; &- 

- 9 -  



B. Reoentetlvo maBure8 require stuby. 

(2)  Woteotlos derloee such ae roepirator8 and alothing must 

(3) Fimtlp, apxoprsate lnvestlgatlon of therapeutic mdabure8 
to b3 mol? ir? ; k ~  treatment. of  both acute and chronic poloonipg r ts te r  ahould 
ther oscw in iaduatzlal d.=pseure s u e t  be cs&. 

be teetcd on zqu'md subatoncee against vhich they vill be u o d .  

Colrl,:ction cf a l l  pharer of the abovo program on a variety of mrub- 
caaplete informetlo= a b  t o  the = d i a l  aapecte rmoeararr W 
protection of the  worker, prevention of injury and treatment 
it ocaur. 

- LO - 



Craalun X1 
Uranium ?2 

Polocilra 

Tissian y o d u c t 8  cf clecstga of 0-255 end plutonium. 

. Rebicu! 

I 

c. 

b . .  Artificial leotopse of uraclum - 232, 234, etc ,  

TbrilZ2 Sod i t 8  O h b  

Flat 0n:mn 

Special A C C ~ B B O ~ ~  Msterials 

a. Fluorocarbons c .  B c i ~ L L i L n n  

b. Fluorine , b. Others 

. ... 

111 Product ion BszerGs 

"IIQ recults  of etudlee made on the materibla discussed above are 
eppLieG for tho proventlon ezd control of industrial hczerde arialng in the 
large m~scc~nruring aroae vhore theae ut ter ia ls  are ueed in Large a m u n t e .  

A. In the X l c t c t r m p e t l c  sad Dlffuelon Methods for the Isolatioo 
of'~rmLum 235 tue m J o r  hazards ara frm the  uranium coapounde, the con- 
centration of ursnlum XI end S2,  aEd the epeciel sccessoq materiala and by- 
proCucts farmed lo. the yrocesp cf maaufacture. 

large ecale, the Lazardo are from tbe e l p b ,  beta 8x16 @&ma =?a, nentrona, 
the plrtocirn metal and l t e  compounb, tho vsrloue radloactive f iselon pro- 
a c t s  resulting i r c n  tho pile oparatim. 

I -  

3. In the G-ephite p i l e  w h a ~ o  phtoni_um (239} 10 p d u c e b  on e 

, 

C, The chs=ical isolation of polonium f o l l o v l ~  l t e  formation lo 
the p i l a  lacorparstea 'aazerda from alpha radiation follovlrrg abeorptioa Into 
the bee, 



.-. 

A. 

(e) B h 8 t  - the  Sleet  of stoizic sqjIoeion is es iutense e u i  
mor have to ta l ly  dlfferaot types of shockwavee, recoil 
We998 With other Unique bblogiot :  effect8 tahlch 6bouLd 
be investigeted. 

- Esat - Tbe i n t m s  b m  fYam'ect inlc type o f  radiation 
k r e  not been 8tzzCied. '=his also hckadee the combirrs- 
tlon ef fect  of all three 1%- in thie  group: 
radletlon anb heat. 

- 

(3) 

bleat,  

.. 
(1) Rstect los  mvllcee - m a y  of methods of protection 

against the radioactlvtty bsposltsd a t  the t h e  of 
b h e t .  

Bccmta1nstlon 9 laetbod~ of bcontmatnatian of s o i l  
and the l ike  rut be vorked out for clesping up sctlvo 
area8 . 

(2) 

. 

(3) hvat3t:gotive Equ2ptar.t - epeclal s q u l p n t  muat be 
developed an& toeted for w e  :n lnveetigstirrg b*ed 
er688. 

(4) Study of cseualty e f fect8  - field etady of t h e i o n  
C ~ O U ~ B ,  possible l p 3 ~ p  to vater eupplp, eo11 and the 
like, bunran dazage by population smeya. 

c 
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