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To: A. H. Compton 

From: Robert S. Stone 

In re:  

-1 
i 
E 

Finishing Health Fork of t l l e t a l lu r~ ica l  Project 

In considering the  question as t o  when the  Metallurgical Project has 
completed its t a s k  I believe the Health Division's a c t i v i t i e s  should be 
given special consideration. 
to providing W o n t  with the  information necessary t o  the successful 
production of product we are also t o  provide them safe standarda f o r  the 
hea l th  of personnel, which standards are t o  be based as far a8 possible 
on experimental data. 
detecting inc ip ien t  damage as we can uncover. It is q y  opinion tha t  we 
have not  f u l f i l l e d  these obligations. 

It is my understanding t h a t  i n  addition 

Tie a r e  a lso t o  provide them w i t h  such means of 

I n  par t icu lar  may I point out t h a t  we are just beginning t o  understand 
the hazards of product and the  l e v e l s  a t  which damage may occur. 
j u s t  on the threshold of finding out what various fissiorl  producte may do 
when in the body in amounts not su f f i c i en t  t o  cause acute trouble. Re do 
not  yet have a means of detecting radiation e f f e c t s  i n  t h e i r  e a r l i e s t  
stages. 
especially of neutrons. 

We a re  

Ke a r e  s t i l l  developing i n s t r m e n t s  f o r  accurate survey purposes, 

In short, because we could not start t e s t i n g  the actions of f i s s ion  
products u n t i l  these Tere avai lable  and because we colild not get  a 
su f f i c i en t  porCion of the instrument groupts time while more Fressing 
problems faced them, we are  j u s t  now a t  the point where me should expand 
our research a c t i v i t i e s  i n  order t o  obtain more exgerimental f a c t s  t o  
support our "estimated" to le rmces .  

The information we can s t i l l  obtsin during t h i s  w a r  will, I believe, 

The Army and Navy e r e  n o t  discontinuing 
be of value t o  the health of the workers at Ti  and Y and elsewhere on 
D.S.M. projec ts  during t h i s  war.  

h!etallurgical. Project should continue i t s  heal th  resemch a c t i v i t i e s  as 
an essent ia l  and incomplete p a r t  of its program. 

' medical research because the end of the war seems t o  be i n  sight.  The 
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The work of the biological section f o r  the  pas t  year has been largely 
one of developing e q o s u r e  methods and techniques f o r  the execution of 
sa t i s fac tory  biological  eqer iments  on the e f fec ts  o f  external radiations.  
A fast neutron 60urce has been developed and cal ibrated and it hm been 
found t h a t  the median lethal. dose f o r  mice is 90 n and for rebbi t s  117 n. 
Similarly, exposure methods have been worked out f o r  p i l e  slow neutrons, 
and the  median l e t h a l  dose for acute k i l l i n g  o f  mice established a s  about 
1.3iL013 neutrons per sq, cm. Gamma ray sources have been developed so 
t h a t  animals  may be exposed t o  any dose up t o  1000 r/hr* 
and exposure methods have been developed and a number of beta ray  s tudies  
s t a t e d .  
an extent t h a t  it Rill be possible t o  administer accurately monitored doses 
t o  several  thousand animals per day. In addition, methods have been 
developed f o r  the separation of pure, car r ie r  f r e e  f i s s ion  products f o r  
use i n  biological work. 
chemistry division and charged with the  responsibi l i ty  o f  producing radio- 
ect ive materials not  o n l y  for biological  use but f o r  all apglications. 
With the  development of exposure methods and es the  information on acute 
e f f ec t s  of these radiat ions was obtained, the work of the  group has been 
gradually sh i f t i ng  t o  chronic experiments. It i s  f e l t  that in the  coming 
period t h i s  trend should continue, a d  i n  addition new experiments should 
be s t a r t ed  f o r  the  purpose of obtaining a be t t e r  understmding of the 
mechanism of radiat ion damage. Thus, a s  the chronic program becomes 
established, t he  responsible invest igators  will be able t o  give more 
m d  more of t h e i r  
while s t i l l  maifitaining an act ive i n t e r e s t  i n  the chronic program. 

Beta r ay  sources 

For these d i f fe ren t  radiet ions the methods are  developed t o  such 

This group has now been transferred t o  the 

tirne t o  the more fundamental aspects of the  problem, 

I n  order t o  carry out the proposed program it is estimated t h a t  
subs tan t ia l ly  the present personnel w i l l  be needed; i.e., 6 research 
associates; 5 research ess i s tan ts ;  2 technicians; 8 animal caretakers and 
one secretary. 
other groups, so  t h a t  i f  t h i s  work were not done by them, new personnel 
mould have t o  be added t o  t h i s  section t o  do this work. 
t h a t  no new buildings and no new major pieces of  equipment Prill be necessErIy. 

I 

The hematological m d  his to logica l  work is  being done by 

It is ant ic ipated 

The detai led proposed program i s  given below i n  t k e e  sections. 
t i o n  I is a service function designed primarily t o  obtafn qual i ta t ive  in- 
formation on the  hazerds l i k e l y  t o  be encountered a t  the Hanford p l a t .  
Section I1 is a research function designed t o  obtain quant i ta t ive in- 
formation on precautions which will be necessary for the  safe operation 
of  the Hanford p l an t ,  and also in order  that t he  science of nucleonics 
may be developed with 2 full knowledge o f  the hazards involved. 
is a research function designed t o  obtain ideas which will be helpful  i n  
estimating the  e f f e c t s  of new hazards as they a r i s e  and in suggesting 
prophylactic or  therapeutic measures which could be taken i f  necessary. 
The work of Section 111 will also be of considerable in t e re s t  f romthe  
point of view of academic radiobiology. 

Sec- 

Section I11 

I 
- 
I hvs d o i u r , ~  -t c f  
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I. Biological Monitoring. 

A t  present t he  following monitoring animals &re being used. 
s t a t ions  of 12  rabbi t s  each placed a t  strt i tegic points around the area 
grounds. 
l i v i n g  in the p i l e  stack gaees, and d) sixteen r a t s  l i v ing  i n  a room which 
has t h e  highest product contamination of' any on the plant, 
will all be maintained, but as  they die  or are  sacr i f iced they w i l l  not 
be replaced. T h i s  cannot be considered as research work. 
about 2 nan-montha/mon+,h. 

a) Three 

b) Six rebbi t s  l i v ing  next  t o  the p i l e  shield. c) Thir ty  rabbi t s  

These animal8 

It w i l l  require 

11. Chronic e f f e c t s  of external radiations.  

This program has been under way since July, 1944, but i s  being s teadfly 
increased a s  more mice and f a c i l i t i e s  becornearailable. 
in te res t ing  e f f ec t s  w i l l  probably become apparent s t a r t i ng  i n  the  l a t e  
spring o r  summer of 1945. 
to the  f'uture of the project and t he  science of nucleonics, I f e e l  t h a t  
t h i s  program should by all means continue uninterrupted, 

W y  of the  more 

Since these experiments a re  of v i t a l  importance 

The radiat ions used i n  this work are  fast neutrons, slom neutrons, 
gamma rays and beta rays. 
doses repeated e i the r  ance a day o r  once EL week, and b) single doses Ed- 
ministered while the animals a re  young adults.  
these,eqeri rnents  except in t h e  case of beta rays Khere r a t s  w i l l  be used 
almost exclusively. Four d i f fe ren t  strains o f  Eice are  used, zlthough by 
no means will d.1 points be covered by a l l  f o u r  s t ra ins .  
standard strains; namely, CF1 and ABC, which a re  not par t icu lar ly  susceptible 
t o  tumors, ana i n  addition, S t r a in  A, which i s  highly susceptible t o  lung tumors, 
and Strain C58, which is highly susceptible t o  leuksmia. These special  
str&6 are being used i n  an attem2t t o  obtain r e s u l t s  sooner than they 
can be obtained by the use o f  standard s t ra ins .  
125 a n i d s  m e  used t o  es tab l i sh  each 2oint. 
each group periodically for his to logica l  exadnat ion,  and blood counts w i l l  
be taken per iodical ly  on a s m a l l  sub-group viithin each grou?. 
weighed weekly o r  bi-weekly, 
continue in the c&se of the periodic doses u n t i l  death occurs o r  u n t i l  
sone gross pathological change such as a tumor can be demonstrated, 
Schedules are  arranged so t ha t  as nearly a s  possible 100 animals w i l l  remain 
i n  each group f o r  the purpose of obtaining deta on longevity, Each animal 
which is not required f o r  histological o r  hematological work w i l l  be given 
a thorough gross examination following death and a l l  important t i s sues  
w i U  be subjected t o  histopathological examination. 

The doses are  of two general classes,  a) periodic 

In  general, mice are  used f o r  

There a re  two 

In  general, groups of 
Animals are  secr i f iced  from 

Animals are  
The aniruds will be kept and treaknents w i l l  

Fast neutrons a re  obtained from f i s s ion  occuring i n  the Clinton P i l e  
and will be administered i n  periodic doses ranging from 0,Ol n t o  1.0 n, 
and i n  single doses from 15 t o  100 n. 
Clinton P i l e  and the  periodic doses w i l l  be administered a t  l eve l s  from 

Slow neutrons a re  obtained from the 

0.01% t o  10% of the 

2001669 
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t o  100% of the zcute l e t h a l  dose. 
materids activated i n  the Clinton P i l e  a d  are  administered t o  the en t i r e  
body surface of t he  animal. 
w i l l  be determined a f t e r  preliminary experiments of a semi-acute neture 
have been performed, but i n  general they w i l l  correspond t o  the doses 
chosen for the other radiations. 
which have been act ivated i n  the Clinton P i l e  end a re  adainistered primarily 
f o r  t h e  purpose of formkg a bas is  of cornprison t o  which ell other radiations 
may be compared, 
doses of the other radiat ions used. 

Beta rays are  administered by mems of  

The doses t o  be given i n  the  chronic se r i e s  

Gama rsys  a re  obtained from sources 

Doses used %iU. correspond as closely ES possible to the  

In addition t o  the  above experiments, a very r e s t r i c t ed  skin area of 
rabbi t s  mill be subjected t o  beta rays,  
dose and the e f f ec t s  ofsgeriodic doses w i l l  be studied, 
simulate more$closely the  h a s a d s  met on t h i s  project,  since i n  general 
individuals will be exposed t o  beta rays on only a r e s t r i c t ed  skin are&. 

Both the delayed ef fec ts  of e s ingle  
This cmdi t ion  w i l l  

For all of these external radiat ions any changes of a chronic neture 
It i s  t o  5e expected, horcever, t h a t  which occur are  czrs fu l ly  examined. 

most of these changes w i l l  be i n  t he  form of bmors, mc! for t'cis reason 
spec ia l  care is being taken t o  make sure that these tumors get ;?roper 
diagnosis. Changes i n  the  peri2heral  blood e r e  being careful ly  folloxed. 
411 of t h e  g r o u p  are being followed from EL histological  point of  view i n  
order t o  determine my ce l lu la r  changes which may be responsible f o r  tumor 
formation or  other  la5er effects. 
i n  an attemgt t o  determine any c l i n i c a l  impression Yhich night be inossible 
xmch as p r e m t w e  aging, l i s t l e s sness ,  zemousness, ctc.  

A l l  e n i d s  are being examined periodically 

111. Mechenism of Radiation Damaze . 
It is proposed t o  investigste,  insofer  2 5  present f ;c l l i t i cs  Germit, 

the  more fundasental aspects o f  tila problems of  the  bio1or;ical e f f ec t s  of  
e x t e r n d  radiations.  
may occur t o  any of us, but the  de f in i t e  exgeriments m i c h  2s:: progosed, 
and f o r  vhich some informztion is already st hmd, a re  2 s  follov;s. 

It  i s  o f  course i x p s s i b l e  t o  p x i i c t  xhat icieas 

A) Effect of Tempertiture on Radio-Sensitivity_. Nice w i l l  be main- 
ta ined a t  various environinentd t enpxa tu res  m d  t n e i r  l a t c r  s ens i t i v i ty  
tes ted  both fo r  scute a n d  subacute  exposures in an attempt t o  determine - 
1) how necessary it w i l l  be t o  maintain a constant temperature for a l l  our  
chronic a n i d s  and 2) t o  determine what mechanisms my be responsible f o r  
any differencce which may be discovered. 
been obtained t o  date, and probably nothing c m  be s ta r ted  u n t i l  after July 1. 

Only very greliminciry r e s u l t s  have 

B) General Xetaboiism follow in^ Beta i r rad is t ion .  R e t s  W i l l  be 
subjected to  various doses t o  t o t a l  surface beta i r rad ia t ion  end t h e i r  
general metabolic picture  ctudied following this i r radiet ion.  This study 
x i l l  attempt t o  discover the  cause ol death of these a n i d s  which a t  the  
present time is completely unknom. 
m d  it v , i l l  be necessary t o  await the  outcome of these before it w i l l  be 

Prelixibzrp experiments are under way, 

2ossible t o  predict  the  future cowse of tbis.exi,eqjstent. 
. : . - I  
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C) A study of the Circulation Following Bet? Irrhdietion. Iiabbits 
w i l l  be exposed t o  beta i r rad ia t ion  and a study of such circulatory reactions 
as blood pressure, cap i l la ry  permeability, etc., will be studied. I n  
add:ition t? xicroscopic study of' the cspills.ry circ-dat ion i n  rats w i l l  be 
undertaken during and a f t e r  doses of  beta rays. It i s  to b5 e q e c t e d  
t h a t  axmy of %he harmful ef€ecto of beta rays a r e  primarily on the peripheral 
circulation, and t h i s  study should t b o w  some l i g h t  on t h i s  point, Pre- 
liminary experiments a re  under way, and it w i l l  be necessary t o  await the  
outcome of these before it P;ill be possible t o  preZict the future  course of  
t h i s  experiment, 

D) A Stu6y of Recovery Mechanisms Following Bsta I r rediat ion,  
Rats and mice w i l l  be subjected t o  divided doses of beta rays i n  an attempt 
t o  discover the r a t e  a t  which recovery takes ?Lace folio.i;"ing a s ingle  dose 
of beta  rays. T h i s  information should allow one t o  calculate the effect of 
periodic doses of beta rays. Mo work hfis been s t a r t ed  on this t ? ~  yet,  but 
it is hopeci t h a t  preliminmy experiments ma.y be s t e r t ed  soon, znd following 
them the future  course of the eqer iment  CWA be charter!. 

' 

E) Comperative Studies on Effects of Beta Rags. Various types 
and s izes  of animls w e  being t rea ted  with beta rays i n  m cttern3t t o  dis- 
cover a correlation betv:een structme and seas i t iv i ty .  This information 
should &low a much mor2 i n t e l l i gen t  zgylication of the  results of  mimal 
experimentation t o  clirAccl practice , This eq3erirnen-L i s  now well under 
w2y and it is  t:, be h o p d  tha t  it cen be contimed after JUiy 1. 

F) Activation of  Tissues by Slow Beukrons. XRts end rabbi t s  w i l l  
be exposed t o  high doses 02 s l o ~  neutroris end t h e i r  . t i s s u e s  and excrete 
examined for tfi3 presence o f  elements which have come activated bjr the slow 
oeutrons. T h i s  is one of the  hazzr2s of SLOK neutrons, m c  ivherees rather 
accurst3 calculptions can be ntde of -the effects v!hich one t!:oulc! e x p c t  t o  
be producec? i n  t k i s  m y  it is c s s e i i t i d  that these cslculctions be checked 
by d i rec t  exgeriment. SILLY p r z l i n l n u y  results have so fer been obtained, 
end i t  my o r  m y  riot be ,~oss ib l e  t o  comglete t h i s  studr before ju ly  1, 

G) Additivity of Yet?" cne Gamma PI&.ys. Eats End &nice ail1 be 

This iniormation is 
subjected t o  various pro2ortions of bet& ad gama rays in orr?er t o  determine 
the biologicel addi t iv i ty  of these two rsdibtions.  
necesshrj  since i n  pract ice  these two r rd ia t ions  are almost dweys found 
together and e l e o  beceuse this will give an important indicstion a8 t o  t h e  
mechanism of damage by radiations i n  general. It is  t o  be hoped t h a t  pre- 
liminary experiments may be s t a r t ed  soon, end they w i l l  uadoubtedly w a n t  
t o  be extended past  Ju ly  1. 

H) Effect o f  Age on Radio-Sensitivity. 
varying periods of time and the LD50 Geterabed a t  various ages. 
information will be very im;Jortant as an a i d  i n  t h e  interpretat ion of t h e  
results of the  chronic exTeriments. 
indicsted f o r  LIS experinent, but no work has been started. 
will require about18  months t o  coniplete. 

Mice d l  be kept for 
This 

k cer tain l o t  of mice have already been 
The experiment A 

1 .  

ir.... - I . 
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Proposed Bioohemical Program at . 
Universi+g/of Calffornfa 

J. 0, Hamtlten 

I n  this letter I hawe attempted t o  give you a mrvey of future mrk 
ahioh I f e d  can be acwmplished at Berkeley, 
d i a d &  into two major categories, m l y ,  the health pmjact efforts, w M c h  
@f Murso,  will r e a n  under the  d i r e d t  rrupervision of Dr. Stone as it has 
in €he past; and problem relating t o  the use of the 60" cyclotron, 
&gCLQtrOn is at the disposal of all interested members of the Metallurgical 
Laboratory rsnd assecietsd projects for aid ts than i n  their  various problaras, 

As yon w i l l  note it AS 

The 

Ika Of the opinion that the:present &atus of metabolic and toxieiw 
studfes with product t o  d&t8 i s  Informative t o  a considerable degree, 
ever, this Informatien is far irenr being sufficiently coaqtlete t o  enable 
these concerned t o  meet all ai the present problems involved in the pro- 
te&hn of individuals exposed t o  product. This aspect of the problem, in 
lay opinion, becomes emphasized upon the consideration of the protection of 
these individuals  after the i r  exposure .to this substance, 

Htw- 

The phases of experimental. efforts w i t h  product, .rzost of which I believe 
to be within the category of research activities useful i n  winning the w a r  
and which we in Berkeley are in a position t o  render assistance, may be 
sumazarized i n  the follaFsring8manner: It w i l l  be ncPted that the ma5ority of 
the different research projects  U s t e d  below are of such a nature tbt it 
is  diff'icult t o  d i f f e ren t i a t e  between effort that i s  clearlgMentified with 
immediate w a r t i m e  needs t o  a program of ac t iv i ty  which could be c l a s s i f i ed  
as being i n  the longer range category, I reel  that this close relationship 
between the inwdiate and longer range phases of e u r  WOPK at Berkeley is  
advantageous because, first; if the program is either tenninatsd or curtailed 
at anytime there w i l l  be r e l a t ive ly  l i t t l e  lost effort, and second; a mslxfmum 
degree of con t ixu i tywi l l  exist betseen the two types of approach to the 
problem laid out for us here. 

1. Xbfiher study of the metabolic behavior of preducf old& makes; 
with particrolar refercmce to  the eorrslatlon between particle size and 
pulmenarp petentim, and it aontinuatlan sf the investigatfon of the rsltes 
si elfmtinatim si prodnut'deposited i n  the lungs for protracted intervals 
after exposure ranging up %a e m  year. 

a UOXNe. 3 
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2. An invest igat ion of the  metabolic behavior or water soluble 
product compounds following inhalat ion i n  the  form of find sprays and 
dusts. 
I feel tha t  long tern experiments of  t h i s  nature should be conducted t o  aid 
in evaluating the health hazard of  product poisoning a r i s ing  f'rom the 
inhalat ion of certain of its compounds. 

Tbis phase of the  program at Berkeley I s  now j u s t  ge t t ing  under way and 

3. A study of the metabolic prope-ies of product which has been 
carplexed with agents such as c i t r a t e ,  tartrate and oxalate, etc. The 
purpose of this par t icu lar  e f fo r t  is t o  a large degree directed t o  the 
development o f  a method of administering product i n  such a manner as not 
t o  have this substance remain i n  considerable quant i t ies  at the si te a i  
in jec t ion  or t o  suffer entrapment i n  organs suoh as the  l iver ' fol lors lng 
intravenous in jec t ion  of inorganic compounds which beeome eol loidal  st t h e  
pH of the  body. 
nus% a w a i t  the  development of more suitable methods of administration than 
are now avai lable  and the use of csmplexes would appear to possess a fair 
poss ib i l i t y  o r  success In th i s  direction. This phase of the  program I s  
already under w a y  at Berkeley with invest igat ion of f i v e  different cmplexes. 

I belleve t h a t  any thoroughly sa t i s fac tory  tox ic i ty  s tudies  

40 It is planned here at Berkeley t o  undertake, B n  t l imited scale, 
8 series of metabolfc s%udies with product using hunm~ subjects. This p& 
of our program I s  awaiting the developnent of a mare qti8factoz-y =tho8 Of 
administration of prodnct than is now available. 
of the s tudies  w i t h  the ca@,exes ail1 enable us to go ahead with this phase 
of our work, 

5. 

It is h ~ p e d ' t h a t  the  r e s u l t s  

YJe expect t o  i n i t i a t e  a U t e d  number of tox ic i ty  experiments 
using 45 rather than 49 t o  rule ant any question of chemical toxicity which 
is felt m y  be present fn certain experiments using the heavier isotope of 
product. 
qnd even thou& both isotopes 81'8 producecl by the  deuteron bombardment of 
tuballoy the ~ p e c i f l c  a c t i v i t y  of this mixture ranges from 40 t o  100 fo ld  
that of pure 49. 
rjith the 60" cyclotron the specific a c t i v i t y  f o r  t he  48 will be approrlaately 
400 times that of 49. These s tudies  are of necessity limited t o  a relatively 
r e s t r i c t ed  number of small aaimals such as rats and mice due to the  r a the r  
low yie lds  of 48 produced by the cyclotron. 

The 48 Is t o  be produced by the 60" cyelotron for this purpose 

If we are successful i n  producing 48 by protan bambardmnt 

6. I believe that a few t racers tudies  both with human subjects and 
animals using 48 should be made in as much as it seems des i rab le  that the 
metabolic behavier of product should be studied using eoncentrations in the 
body of the order of 1/100th of a microgram per k i l o  of body weight. h e  * 
.the much lower specific a c t i v i t y  o f  49 as cannpamd i o  48, accurate t r a c e r  
stuaies using 49 and w i t h  thfs range or concentration i n  the body are 
rendered most dif'ficult, 
i n  t he  metabolic properties of product might exist In the rags of 1n00th 
mierogrms per kl lo  of body weight a8 ecnrpared t o  the usual tracer studies with 
49 i n  which the concentrations mploged for adninis t ra t ign is of the order of 
25 t o  100 xicrograras per  kilo of body weight. This phase of the probfem 1 
believe deserves attention since it I s  the range from 1/1PK)th t o  l/lOth of a 
microgram per  ki lo  of body weight which is of greatest  concern from the point 
of v im of exposure t o  personnel. 

It I s  en t i r e ly  pQSSible that sfgnlflmmt differences 



7 .  The decontamination s tudies  which are directed to-ds the goal far 
\ developing methods f o r  e i t h e r  the acceleration of excretion of product deposited 

i n  the body o r  its translocation to less radio-sensitive regions is a phase of 
our effort which I feel  i s  of importance and should be continued. 
is by natura long range i n  character and one from which results of posi t ive 
prac t ica l  value cannot be anticipated immediately. In f ac t  It  is en t i r e ly  possible 
that o d g  a very l imited degree of success may be achieved. 
the  unsuccessful rea l iza t ion  of such a goal can be c i ted  i n  the unfortunate s t a t e  
of the problem of radium poisoning, 
outlook it would appear t o  me tha t  the issues at stake merit a celrtain amount 

It should be  noted i n  passing tha t  work of this 
character has been In progress at EJerkeley f o r  six months. 

T h i s  problen 

An example of 

In  spite of this somewhat pessimistic 

, o f  e f f o r t  in this direction. 

8, Radio-autographic s tudies  of appropriate t issues Bre to be made as 
an aid t o  the d i f fe ren t  programs noted above. 
additional information upon the questions i n  hand. 
has already demonstrated its usefulness as an experimental tool .  

It i s  f e l t  t h a t  they w i l l  shed 
The value of this technique 

9. An investigation of the  f ixa t ion  of product by B O L ~ S ,  upon buildings, 
concrete s t ruc ture ,  reserviors ,  etc. would s e w  t o  m e r i t  some at tent ion i n  the 
future. In addition, the  uptake of product fmffi soils by plants seems worthy o f  
sgne i nves t imt ion  and could well be included i n  a basic research program after 
the 

Even though eonstderable infomation has been acquired concerning the general 
metabolic charac te r i s t ics  o f  the major members of t h e  f i s s i o n  products possess- 
ing half-lives greater than three d a y s ,  there is  obviously much addi t ional  
data concerning these substances t ha t  is of i n t e re s t  t o  the  immediate war effort, 
Included i n  the following l ist  of problems are several research projects  that  c ' a  
be ident i f ied  wifh  longer range developments for the f'uture. 

1, Considerable infomation bas already been acquired ooncerning the 
behavior of fission predncts when d is t r ibu ted  i n  the air i n  the iom of a 
mob of "308 produced by burning tuballoy rods whose radioactive composition 
approximted t h a t  of the avorage Clinton slug. 
this material is now becoming available with a much higher spec i f ic  ac t iv i ty  it would 
appear desircble t o  study the  behavior in the body of such smokes at 8 much 
higher spec i f ic  act ivi ty .  
t o  product oxide smoke i n  which the f i s s i o n  product a c t i v i t y  is of the order of 
1000 fold that of the average material f'rom the Clinton unit. 
research effort has i n  mind the simulation on an extremely small scala e i t h e r  a 
destruct ive fire a t  Ifanford o r  an accidental  explosion at Y. 

Emever, i n  view of the  fact that 

It i s  planned shortly t o  i n i t i a t e  exposures of rata 

T h i s  type of 

2. The dis t r ibu t ion  i n  the body of f i s s i o n  products fofloPPf@g Inhalatien 
as a spary or  dust of water soluble compounds would g e m  t o  be worthy of devoting 
sone effort by our group here at Berkeley on the basis f o r  8 project t o  be 
c la s s i f i ed  as not being ident i f ied  as urgent i n  winning the war. 

3. The netabolic properties o f  f i s s i o n  products either possessing ' 
relatively short half-lives or of lcw abundance should be unde.Dt&en in the\,\ 
future. .$ This type of effort I b d l i m e  can be ident i f ied  w i t h  longer range 



develapmsnt projects.  
43, Rh, Pd, Ag, Cd, Sn, Sb, Nd, 61, and Eu. 
patterned elosely a f t e r  the procedures employed f o r  the f i s s ion  products 
already studied. 
i so l a t ion  of' most of these minor members of the fission g o u p  i n  the 
c a r r i e r  m e  form could be best  accomplished with the a i d  of tho GOw cyclotron. 

Radio-elements i n  this category include Se, Bo, 
This  project  would be 

It should be noted in passing that the production and 

4. 
under may with the  view of aiding the problem of waste disposal at flanford 
and Clinton, It includes an attempt t o  ostimate the hazards that may be 
expected t o  arise Arm the accidental or in taa t lona l  release t o  the soil. 
of fission products, 
absorption of individual radioelements of' the rxijor members of' the long life 
f i s s i o n  gmup i n  t racer  amounts in a selected group of soil clays .  
of t he  degree, of removal of fission ac t iv i ty  fron the wao;te s o i l s  percolated 
through beds of typ ica l  fianford soil samples is being made at present as wall as 
the migration of  radioactive t r ace r s  i n  such soils, In order t o  investigate 
the poss ib i l i t y  of decontamination of ac t ive  so i l s ,  l e a c u n g  and exchange 
experiment6 are t o  be carr ied out at some time i n  the near future. 

The study Of the f ixa t i an  of fission products i n  s o i l s  is now w e l l  

Included i n  t h i s  program is the investigation of t h e  

A meamre 

5. The stndy bf the f ixa t ion  of fission products on building materials.  
This is  to  fnclude measursments of t h e  degree of f ixa t ion  of Fgdioelements on 
the surfaces of concrete stmktures such as reservoirs ,  etc,  woeden building 
nes2erial.s and a number of Jniscelleneous substances such as rubber, glass, 
metals, p las t ics ,  etc. 
decontamination of these materiala. 

Special  a t ten t ion  will be paid t o  the problem of 

1 6. The stnay of the ag r i cu l tu ra l  hazards resu l t ing  f r o m  the absorp- 
Keasurements of the degree o f  uptake 

The d i s t r ibu t i cn  of 

t i e n  of ff ssion products by plants. 
of radioelm+nts by agricultural plants from ac t ive  soils is now being 
carried out in the laboratory and i n  the greenhouse. 
the absorbed a c t i v i t y  within the plant is also being investigated. 

1. Fundamental and long-range studies  of the chemical f ac to r s  involved 
in the absorption of t r ace  elements on clay xlnerals can be considered as 
being a part of the  plan for future work. 
adsorption of polyvalent ions either in macro, or micro mounts is vir tual ly 
non-extstent , 

Information regarding the 

8. A detai led study of the chemical factors involved i n  the f ixa t ion  
and absorption of trace elements by plant roots. 
radio-autographs will be of considerable a i d  in this problem. 

The technique of preparing 

9. Imobll iz ing of agrfculturaf lands by the use fo ffseion products. 

10. 1% seuld appear, in my estimation, of value t o  consider t he  
therapeutio possibilities of several of the long-life fission products t o r  
the  treatment of malignant conditions, 
a i  t he  long-lffe f i s s ion  products ham already demonetrated that they are 
of therapeutic value, namely, radio-strontiun in the t redment  of ce r t a in  
types of bone cancers, and radio-iodine f o r  the treatment of hyperthyroidism. 

It might be noted i n  passing tha+t*o 
' 

\ 

k, 
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I have not devoted much space i n  t h e  above discussion concerning fission 
products t o  the queotion of the military use of these substances. 
the results in hand and those anticipated in the  near future can be assembled and 
lnterpretated t o  answer many of  the problems t ha t  might be expected t o  arise 
if such nilitmy issues ever present themselves. 
our.Zi&$ion product work both with the smokes and s o i l  studies has always 
kept the military aspects i n  mind. 
our f i s s i o n  product work to the mi l i ta ry  needs of radioactive warfare alnost  
a l l  of' our past and present ef forts  with fission products would be d i rec t ly  
applicable. 

Actudly 

Koreover, the planning, of 

If w e  were directed tamarrow t o  reorganize 

The overhaul period for the 60" eyclotron has unfortunately been prolonged 
by several  technical  d i a f i cu l t i e s .  
at 8 calculated energs of 23.5 lgsv three weeks ago. A t  present; the necessary 
qdjustments and trouble shooting is under way t o  permit u s  t o  increase the 
eff ic iency t o  the point where e f fec t ive  and rout ing bombardment of samples 
for t he  MetEallurgical Laboratory, siteY, the Rochester group, and Dr. Lather's 
sectlsn can be i n i t i a t ed .  
next few weeks, 

Emever, we achieved resonance with deuterons 

This achievement sheuld be accomplished w i t h  the 

I have idiscated beluw S O A ~  ef the 3mmdiats 'dut ies  t o  be perfamed by tho 
instmen% 88 w8J.l as 8me longer -e projects f o r  the future, Obviously 
there are magy ofher experimental problem for  which t h e  cyclotron can be 
ef use but since I am not a physicis t  I am certain that the  followin& items 
de not cover other  impsrtanl; research p reb lms  i n  t h i s  direction. 

At present one of the most e f fec t ive  uses bf the 60" q e l o t r o n  
w Q n l d  appear, fmm discussions 1 have had with various members of the 
Metallurgical Laboratory and i n  particular Ih.. Seaborg end &. Szilard, 
ts be the preparation of certain radioactive isotopes of elements 92 and 
96 inelusive. 

1. 

Of course, I ELO~ Eot i n  a posi t ion to state the r e l a t ive  
j~np-psrtance of di f fe ren t  isotopes that might be thus prepared but it may be 
af i n t e re s t  t o  indica e t o  o so e o the Zssibili fes which include: U 230 , 231 m? 233,234,235,236, ~ ~ 3 5 , 2 ~ , ~ 3 7 , ~ ~ , ~ 4 1 , 9 ~ ~ 3 9 , 2 4 0 9 ~ 4 1 , 2 4 2 .  wy of these 
isotspes, notably elements 95 and 96,  as well as the l i g h t e r  isotbpes of 
tuballoy, Neptunium and product presumably could only bs produced by cyclotron 
bembardment if they exist. 
r t l a t i v e l y  aJnall amounts of l?uZ3' whlch would considerably simplify many 
sf the Investigations it would be desirable t o  make w i t h  these various elements. 
The amounts pmduced, of course, would presumably range f m  l / lOth fo 
a 1~2crctgraa t o  100 mPcrograms but it is my understanding tha t  these amounts 
would be adequate for pnrpses such as determimition of the character of 
radiat ion,  rates of spontaneous Fission and a study of the chemical properties 
of 95 and 96. 

Others such as Pa 2403241 coulr? be produced with 

2. increase of snarw fzon 16 mv rt~td g~ ~lld'lr rsr deuterons ad'alpba 
. pslrt icles respectively t o  23.5mev and 47mev will provide us w i t h  a s o ~ c s  of 

faster neutrollg than were heretofore avieilable. I have found that several 
members of the Metallurgical Laboratory, notably I&. Burton and Dr, b a c k ,  
bave shown a lively i n t e re s t  i n  the use of these hi& energy neutrons for the 

etc. 
It might be noted in passing that due t o  the m e r  i n  which the ext  beam 
is focused, a mall. area of very high fast neutron i n t ens i ty  i s  present jqst 
adjacent t o  the target material. Measurements which have been made a t  variaus 
times by dimerent individuals at ~er!celey indicate a fast neutron nux of &e 
O r d e r  Of Is2 neutrons per second per square centimeter when ber.yUi@a is 
bombard& w i t h  200/L(a of 16 mev deuterons. 

atads Qf their  interaction with such materials as graphite, Be, alum€ 

Another psssible  U 8 e m  role t h  ' \ 
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energys 
cross bombardment which would be of aid for the identifloation of 
the fiareion group, 

The availability of more energetic deukeronr and alpha 
make possible reactions such as the d-alpha type which should 
for  purpsses of a sa bambitrdmnt as an aid I n  LdentirSiag va 

4. It is my impression that  biological studies uonc 
relationship between neutrons of various energies and t he i r  r 
effects would be of interest t o  various members of t he  health 
may not be of bmeidfate importance but it muld be worthy of cons 
expoxbental investigation in the future, 

It i s  possible that these f a s t  nsatmnsl can be employed for  the purpose of 
memblbra of 

3. 

. fission group. 

d a t e  use of the hstmrment 
o two isotopes are of current and practlc 

bility of the bo! cplotron t o  both the 
la  group bar proven i n  the 

e and is sure t o  continue t o  be in the 
18 for tracer work and t o A d t y  sttadie 

on of 8~me of the short lived 

i s  the very fntemsting po 
accelera ion of nuclei of substances such a8 

This of necosrsity would 

I might 

88 of 0 d the accelerated particles would have 
approdmate energy of ;?oomev in the 60" cyclotron* 
quire eomsiderable development of a new type of ion source t o  make possible 
e production of a sufficient number of atripped atoms t o  be usabler 

,note in pass- that Lithium and Bomn were  intentionally omitted from t b  lis% 
because the preaencb of these tu0 elemente, and in  particular Lithium, In  the 
.vacuum chamber of the cyclotron would after a.8hox-t t h e  render operation diff icul t  
if not iorpoarible unti l  the apparatus had been thoroughly cleaned, In addition, 
of course, the posdbi l l ty  of producing protons up t o  2Omev and deuterons t o  40 m v  and 
alpha particles t o  8Onev d 8 t s  although here again the successful aohievement of 
this feat would prostunably reguire the expenditure of considerable time and effor t  
and shoudl be considered in the category of future development. 

nature of our ~ a r l o u ~  present and fiture enterprises at  the Crocker Laboratory. 
The staff of the  biological group i s  equivalent t o  tmlve  full t h e  workers 
which Includes a secretary and guard. The cyclotron staff i s  compdsed of 14 
full time people whose d e r  m 3 l l  be reduced t o  an operating crew of 10 when 
o w  present period of tuning up and adjusting i s  completed. 

I trust that the above information w i l l  serve ar an indication of the 

J. G. Hamilton, lis D+ 
JGH/IX 
a 
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July 1j 1945 t o  J-0 305 1946 

The chief rospensibi l i ty  a i  tho Hoalth Mvlaiea W i l l  romdn the samo a8 
in previous pars, namely t e  protoct the hoalth of tho poraonnel working within 
the Netal1urgic.d and Argonno Laboratorios, and the publia lid- i n  surraunding 
aroaa,  from all haeazds originating in tho r p o r a t i o a  of  t ho  laboratorior,  and t o  
mako availsbla, t o  othor p a r t s  of tho Projoct and t o  "W" such in fomat ion  as i a  
found t o  bo of value. 
mart bo givon; a t ten t ion  must  bo paid t o  tho provontion rand troatmrnt of  ordinar7 
work connoctod in ju r i e s  and disoasos;  and i n  addition the hazards peculiar t o -  
tho leberatory c a l l  for spocial  attention, Tho in to l l igont  and l o g i a d  &pprOsch 
t o  tho prevention, prephylaxis, detection and troatmont sf radiat ion o r  chemieal 
in jury  stems from a cemplete knowlodgo and undorstanlllng o f  tho basic  and f ' u n b  
mental mechanism a f  f tP  production, 
of the a b i l i t y  fo moni+or, iatentify and i s e l a t e  tho cheaical o r  radiat ion seureo 
involved permits us ts ostabl ish tolerable deroe on firmor gromda than beforo, 
tho past our of for t s  haw of  nocessity boen dirrctod toward tho answering of  @.e- 
tfons o f  h o d f a t e  an8 prac t ica l  ilnpertanco rogarding expemre t o  hazards from t h  
Standpoint of tho laboratory and a l l  DlSM Rejoct  poraonnol and tho-publ ic  at largo. 
Oortain O f  theso quoatfens havo boon anavorod. Others a r e  still being studiod a d  
tho i r  solat ion met be considered as a continuing rooponsibil i ty o f  the dealth 
Mvieion t o  nW" sinco tho information i s  neodod f o r  safe opoFatlielq, 

. 

': To achlove this purpose comploto modical oxaminationa 

sllch knowlodgo combinod with the dovelopmont 

In 

It seems adviaable in viev af the po ten t i a l i t i e s  of nucleonics not only 

This c aa 
i n  the war but i n  tho f'uturt of  ou r  country t s  koop the medical and biological 
fields as t r ide  o f  the advances being made i n  chemistry and physics. 
only be dono bp s t r iv ing  t o  understand the basic  and fundamental problem o f  ra- 
diat ion W a g e  and d i rec t ing  pa r t  o f  o u r  offor t  i n  t h i s  direct ion as well as 
boing f a m i l i a r  with tho biological bohavior of radioactive na t e r i a l s  and, chml- 
o d e  concernod in prosent and future  developments, 

Any program propesod for the  Metallurgical Labora teq  f o r  tho fisoal 
par, July 1, 1945 t o  June 30, 1946, must, therefore, concludol (a) Eeslth 3.r- 
a e t i v i t i e s  for any leboratory porcsonnol and (1) Health resoarch a c t i v i t i e s  
which ham not yet bren eomploted, I n  addition we feel i t  would be of great  value 
t o  (c) exten8 the fundamental rosoarch in the Eoalth f i o l d s ,  

In line vith theabovc introduction tho following program for the Health 
1946 l a  4 [fin+ ~ \ A i l p  Division of tho Wttallurgical Laboraterr from July 1, 1945 t o  June 30 

proposed! REPOSITOR\ 
F@'326(.32,6-8S-'?'1 

COLLECTION &!-1 7 ,  1 QJ I ,  Hoalth Service ActivitT 

A. Modieal oxamination$ o f  laboratory porsennel; p r o - a m ) p  Box d. 3 2 
t ransfor  and to rmina l  

FOLDER 7)FopQSe$ ? ~ ~ ; ~ ~  CM 
3. Reutine nodical care o f  personnrl m e t .  LaI) I 

C. Clinical laboratery examinatisns f o r  various types of damage t o  persenno1 
exposed t o  oithor toleranco o r  larger dencs of r a d i a t i o n  ef cheaicalea 

L i 
P 

c! 
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‘ Pago - 2 0. 

lbmina t lon  of  b o w  aoorotiona and oxorotionr 

Monitoring of porsonnol fer gonord and h e a l  

SurvOys of Iabsrator ios  for various dogrros and tn.8 o f  ratlioaativo er 
chemieal oontminat i~rr ,  

f o r  rsdieaativo matoridr .  

0-0 8 W O  84 

f. 

0. 

I h t D d i O .  of incipiont damago t o  porsonnol from ahomiually tox is  mabrialr 
or radiatioar 37 a study of motabelic dieturboatso ruch art 

(1) Pigpen$ aot&boliam ( P o r p h ~ i u r r )  silroady showa t o  bo applioablo t o  
Uraaiua t o d o i t 7  in humma. 

Lr~oe;r to  phorphoras aoiiabelirm-results of proliminarr naturo ruggort 
that tho a l tora t ion  &tor Inrfvo i r r s d i s t i o n r  of  var5ons phesphorur 
containing cmnrtituonts of  lrueoejrto bo a goed indieator  a i  in- 
afpiont damago from i r rsbiat ion.  

(2) 

Drvolupmont 09 rimplor methotla for aonitering axcrotisnr ana ~ o ~ o t i o ~ r ~  

Further dovelopmoat of mothoar f o r  studying da~nsgo t o  tho hands from r w  
alation* 

Invortigatfea of mothads ef prophylsdr  and Croatment o f  &omieall;r er r& 
diologiea3.1;~ injwrod porsonnol,, 

S t u w  of amate radfat ion offect i  - oxtornal anb intorml in torma of l o t U  
mtion, homatelogieal and his to logica l  damage a d  othors. 
will bo largo17 confinod t o  product and fiusioln product8 oxoopt am now 
mator ids  unbr ~ e n t i d o r a t i e n  bocmo important k tho Projoet, Siaco tho 
location within tho body of tho i n t o m d  rad$ators influonoor tho o f f o ~ t i ~  
tho d i r t r i h t i o m  of tho80 matorials will bo rtudiod, 

!Phose studims 

Studs. of Chroaie radiation offrets from oxtorrd radiatfon, 
thoso r t u d i o r  is t o  c o r r o h t o  provimsly kaonr offoot8 with our proaorir sorioa 
end t o  osbabliah tho toloran60 douo OR a mor0 qutrmtitativo ba8ia. 
pi los  o r  l a r g o  q\lm%itios ef ra8io-aotiro eolids, liquids e r  gas a r o  uroB 
orbornal radiation is a rarioar problomo 

1, ~ x t o q j a l  6amaa rcyr - radiur (Ear) 
2. ~ x t o r m ~ i  Prwr (Chieagm and 21.c.1.) 
3, Extornal neutron b o ~ m  (in sooporatien with Clinton laberstorior) 

’W10 ebjoet of 

Whorov mr 

4tuaJ. of chronio radiatiom offoetr from radle-actlvo mterialr on and i s  
tho body. 
seaordin$ t o  thoir loual iaatim~,  
t h o  minimarl offoetr  from dores Just abevo tho tolorablo demo* 
bots radiation8 W i l l  bo urea and them which dopeslts in o r  on tho f o l l o w  
1% organs vi11 bo r tadIo8,  

Tho oBjocrt horo i r  t o  find tho toloraneo do80 fer 8noh matoriala 
To find tho toloraacro a090 ono mrt la, v 

Alpha and 

2001679 
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1, 

2, 

B I l u  A for  Botas, probably Sr8'* for Alphas, preduot an4 ra8i.m. 

Skin - for Bo*-, probabu 8rsg, or Pm; for Alphas, pro&uet. 

f ,  

L 

dotormiaafian o f  how thoso agontr set wenltlbo a groat stop for- 
disosroring t o s t s  00 drroartratm fncipioat h e g o  aad a l s o  i n  && 

oatlng any individuals who may bo damagad, 

c h a d s m  si radiation and toxicolegical effoctot 

Xothads sg(t3kah t 

Ibmti f ioat lon ai toxie materials s o c e a d s r ~  t o  radiation. 

Tho ahan&os in tho o l r w l a t e ~  s p t o m .  b. 

C. 'Pho alteration of wator balanoo, 

b Tho ohaagos i n  tho ondoerino ifretam. 

9, 'Pho offoot of dl.0l.r on~ronmont on radiation ronritfvit?. 

i. lhnrtialnal t 0 B b  rf organs %y loading t o  eagaaiby t o  d ~ t ~ ~ ~ ~ i n o  
roaomo peror. 

28 

I* !Pho cihwrr i n  the lympheeyto and iDs prorursors sad thoir ro- 
1st ion t immunelogi cal phonomona. 

-0 cemparativo aonsitivftp of  cellse b. 
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: It, 

I+. 

!&o&footr upm ontymo ryatma and othor pratolns  studio& both 
In *YO and in vitro, 
o f  oarbohydrato and protoin metabelism. 
should bo g l n n  apoaial considoration and should bo stud ied  
int rnsitoly, 

Tho use o f  rad isao t l ro  t racors  in tho at* ( ~ f  biological  phon.- 
 mono^^ m b  partfaulsrrly vith such problmr as montiosob a b ~ v o ~  

This is parbiuularly important in tho  r t u 4  
Biruloic acid motabolfam 

Devolopmoat ef mothods for using tho nowor r88ioset i ro  matorids as traeorr 
aa thoy booorno available fer -0  on probloar ro la tod  to t h o  ProJeet as a 
wholo, 

Conaidoration of tho nro e f  now radioaetirs matorialr  in t roa t fng  f i roato .  

Bosoarch d 8ovolepmont etudioa en f n s t r m o n t r  aad mothod8 f o r  moasurilyt 
hoalth b a r &  and tho tobhniqws of using ramom 

Tho program ou%l~aod aboro ia not approeiabl? (Lifleront frena that s u h f t t o d  
fer 19444946, Mert of tho  problrass as0 lmg rango 0808,  
an& apse0 rqy.iromonDnr a r o  e s s o a t i a l ~  thoso &ready FOqUOSted* !&0 expansion’ 
of tho Isbratory hos l th  a e t l v f t i o r  eccnring conaurrontly with sono centraction 
ef 0 t h ~  H o t a l l x i r g i d  Projoct hoal th  ao t l \ i t i o r  a l lova  as inoroaso In our 
1aBerat.r~ hoalth porsonnol without aa evo-all ineroaro in the hoalth pregran 
as a whol8, ! b o  spaeo which YO hop. t o  haw bofsrr July 1, 1945 ,should bo 
ruff id en^ for tho 1945-46 progrm. 
& ~ & f r f t i O 8  along a promislw l ino  m e q  bo inbioatod aad would thon roqairo fur- 
ther mnrtdera t ian  af  spaeo snd porso~nol .  

Beaoo tho p r r s o n n d  

It i o  conaoivablo that an oxpansion of 

< -0 above constitutes tho  program antlsfpated f o r  the next parr Uadnrbtod- 
17 BOY prrblomr w i l l  a r i s o  and old onea soom lore Important, I t  is our a i m  t o  
t a k o  oar0 of our 0- preblomr, t o  t q  t o  forosoo thoso o f  EanforB and thoro ef 
ethor D.%.H, proJo4tr that aro  rimilar t o  o u r  0- slad t o  ooepmrsto with tho 
m0bio.l o f f i a o  02 th4 Manhattan dimtiriot so as t o  avefb ororlapping o f  sorr ieo  
or roaoarrdh aclt fr ibior .  

I <  

\. . . 
. ,., . 



Born8 3. E, Wirth, W. D. 

In ret PROJECTED WORK AFTER JU?iZ 30. 19& 

A t  tho Pr0306t Council Mooting in Decomber 1944, Mr, Corppton 
roquoatod rocommoniiatlons f o r  work t o  bo centinuod &tor Jtmo mth, 1946, 
X tarn ferwarding tho  following roaommondationr t o  you from th4 H o d i d  Plv. 
1 copy of thir ii  bring aont t o  Dr. Stono an tho Clinton Laberatortor 
part of tho ovor-all m o d i d  program. 

(a) Pro-rmplopmt, i n t r m a l ,  ternination and t ransfor  
pbyai a d  examinat i ana, 

(b) M6ponaar;f aorv ico  f o r  trostnont of sicknors and injury 
oocurring on t h o  laboratoryfs r l t o .  

(c) Laboratary o ~ l n a t i o n r ,  

(49 Observation o f  porsonne1 oxposod t o  hazards. 

( 0 )  

(I) 

Nodical auFvoys o f  group8 in haearcious a r o a s r  

Aaalyeis'ef modieal data colloctod during t h o  projeet, 

11. w th-lbsics Ac t f v i  t i oa 

(a) SUrvoJTs. 
1) Peraonnol, 'Metering with ionization chruabors and f l l m u  

and monitoring f o r  hand, clothing and other porsonal 
contaminatfan, 

2) Uoa.  Routino surveys f o r  contamination, oror-toleranso 
radiation, and l o a d  a r o a  air-borno r a d i o a o t i v i t 7  sf all 
Laboratorios i n  una. 

3) Atmorphoro, Fiold surreys nocoraaq ae long aa tho pi10 

Doesntaminatioa lsundrr m o ~ t a r i a g ,  

i r  i n  oporatlon. 
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(a) S t u Q  of  mothods o f  f lnal  disposi t ion of centminated 
buildings and quiponti.  

( c )  Determination o f  stmasphere surroye nocossary f o r  
radieactive materials f'rem nowly doveloped pi108 -lbr proc0dur08. 

(a) Study and detormfnartion o f  a mothod and noaoe~llty o f  f inal  
cfieposal o f  and meanu o f  prot4cti.n of prrsone f r o m  raaio- 
Lctive contamination present i n  the  drainee area+ 

stuQ sf m o k s  o f  final treatmont or disposal of contaminated 
materials In tho burial grounds t o  prevent them fren being a 
futuro hazard, 

(e )  

(f) Dovelepnent of POW instrumonts a t i l l  noodod; b e t t e r  alpha 
ceunters, portable countor circuits and slaw neutron moasuri&~g 
asvi cos, 

( g )  D d i Q S m i n a t i O n  and s t u e  of hoalth hazards connected with 
resoarch in any new f i o l d s  undor fnvsst igat ion by the 
labara twies ,  

A l l  modicd esd haalth-phyeics act fr i t ios  Will ham t o  continua at the prasont 
hlPm1 8& 10- as any dopartmonts sf the  laboratorios continue te work. 
bo remenbered that the  Mctlic23, Divfsion has been undorstaffod becauso of tha 
searoity of trained porsonnel oven f o r  tho present routlno service work, Expansion 
f a  i n  erdor oven with centlnuance of ths a c t i v i t i e s  ef the laboratorios at tho 
proaont levol, t o  tho extent of twe&yeicians, two hoalth-pfiysiciats, fir. 
instrument chrdkors, one nurse and two modiaal tohhieid~ar; a twentr poreent i~croaso. 
If the present a c t i v i t i e s  o f  the laborator ies  decrease, health-phyaics peraennol 
monitoring and surveflng these are88 m&y be t rensfs r red  t o  Inadequately s taffod 
areas. 
a d d i t i o n d  modical and heath-phyaics personnel, 

It must 

F u q ~  new proJects undertaken %y the laboratories w o d d  r e q ~ r o  a propartienste . 
John E, Wirth, U.D. 
Nodical Mracter 
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