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To: A. He. Compton

From: Robert S. Stone

In re: Finishing Health Work of Metallurgical Project

. In considering the question as to when the Metallurgical Project has
conpleted its task I believe the Health Division's activities should be
given speciasl consideration. It is my understanding that in addition
to providing DuPont with the information necessary to the successful
production of product we are also to provide them safe gtandards for the
health of personnel, which standards are to be based as far as possible
on experimental data. We are also to provide them with such means of
detecting incipient damage as we can uncover. It is my opinion that we
have not fulfilled these obligations. ‘

In particuler may I point out that we are just beginning to understand

“the hazards of product and the levels at which damage may occur. We are

Just on the threshold of finding out what various fission products may do
when in the body in amounts not sufficient to cause acute trouble. We do
not yet have a means of detecting radiation effects in their earliest
stages. We are still developing instruments for accurate survey purposes,
eapecially of neutrons.

L In short, because we could not start testing the actions of fission
products until these were available and because we could not get a
sufficient portion of the instrument group's time while more pressing
problems feced them, we are just now at the point where we should expand
our research activities in order to obtain more experimental facts to

,suppprt our "estimated” tolersances,

The information we cen still obtain during this war will, I believe,
be of value to the heslth of the workers at W and Y and elsnwhere on
D.S.M. projects during this wer. The Army and Navy are not discontinuing

" medical resesrcb because the end of the wer seems to be in sight. The

Metallurgical Project should continue its health reseerch activities as
an essential and incomplete part of its program.
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PROPCSED PROGRAM OF BIOLOGICAL RESEARCH AT EBHINEW L. d Podrem
'LABORATORIES FOR THE PERIOD JULY 1, 1945-JUNE 30, 1946  Met. hob.

The work of the biological section for the past year has been largely
one of developing exposure methods and techniques for the execution of
sastisfactory bilologlcal experiments on the effects of external radistions.
A fast neutron source has been developed and calibrated and it has been
found that the median lethal dose for mice is 90 n and for rabbits 117 n.
Similarly, exposure methods have been worked out for pile slow neutrons,
and the median lethal dose for acute killing of mice established as about
1.3x1013 neutrons per sq. cm., Gammpa ray sources have been developed so
that animals may be exposed to any dose up to 1000 r/hr. Beta ray sources
and exposure methods have been developed and a number of beta ray studies
started. For these different radistions the methods are developed to such
an extent that it will be possible to administer accurately monitored doses
to several thousand animals per day. In addition, methods have been
developed for the sepzration of pure, carrier free fiseion products for-
use in biologicel work. This group has now been transferred to the
chemistry division end charged with the responsibility of producing radio-
active materials not only for bilological use but for all applications.
With the development of exposure methods and as the information on sacute
effects of these radiations was obtained, the work of the group has been
gradually shifting to chronic experiments. It is felt that in the coming
period this trend should continue, and in addition new experiments should
be started for the purpose of obtaining a better understending of the
mechanism of radiation damage. Thus, as the chronic program becomes
established, the responsible investigators will be able to give more
and more of thelr time to the more fundamental aspects of the problem,
while still maihtaining an active interest in the chronic program,

In order to carry out the proposed program it is estimated that
substantially the present personnel will be needed; i.e., 6 research
essoclates; 5 research assistants; 2 technicians; 8 animal caretakers and
one secretary. The hemstological and histological work is being done by
other groups, so that if this work were not done by them, new personnel
would have to be added to this section to do this work, It is anticipated
that no new buildings and no new major pieces of equipment will be necessary.

The detailed proposed program is given below in three sections. Sec-
tion I is a service function designed primarily to obtain qualitative in-
formation on the hagzerds likely to be encountered at the Hanford plent.
Sectlon II is a research function designed to obtain quantitative in-
formation on precautions which will be necessary for the safe operation
of the Hanford plant, and also in order that the science of nuclecnics
may be developed with a full knowledge of the hazerds involved, Section III
is a research function designed to obtain ideas which will be helpful in.
estimating the effects of new hazards as they arise and in suggesting
prophylactic or therapeutic measures which could be teken if necessary.
The work of Section III will &lso be of considerable interest from the
point of view of academic radiobiology.
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Clinton Laborastories Bioclogicel Program - Page 2

I. Biological Monltoring.

At present the following monitoring animels are being used. a) Three
stations of 12 rabbits each placed at strategic points ground the earea
grounds. b) Six rebbits living next to the pile shield. c¢) Thirty rabbits
living in the pile stack gases, and d) sixteen rats living in a room which
hes the highest product contaminetion of any on the plant. These animels
will all be msintained, but as they die or are sacrificed they will not
be replaced. This cannot be considered as research work. It will require
about 2 man-months/month, :

II. Chronic effects. of external radiestions.

This program has been under way since July, 1944, but is being steadlily
increased as more mice and facilities become available. - Many of the more
interesting effects will probably become apparent starting in the late
spring or summer of 1945. Since these experiments are of vital importance
to the future of the project and the science of nucleonics, I feel that
this program should by all means continue uninterrupted.

The radiations used in this work are fast neutrons, slow neutrons,
gamme rays and beta rays., The doses are of two general classes, &) periodic
doses repeated either once a day or once a week, and b) single doses ad-
ministered while the animels are young adults. In general, mice are used for
these . experiments except in the case of beta rays where rats will be used
glmost exclusively., " Four different strains of mice are used, altihough by
no means will &1l points be covered by all four strains. There are two
standard strains; namely, CFl and ABC, which are not particularly susceptible
to tumors, and in addition, Strain A, which is highly susceptible to lung tumors,
and Strein €53, which is highly susceptible to leukemia, These special
strains are being used in an attempt to obteim results sooner than they
can be obtained by the use of standard strains., In general, groups of
125 animels sre used to establish each point, Animals are secrificed from
each group periodically for histological exsminetion, and blood counts will
be taken periodically on & small sub-group within each group. Animels sre
weighed weekly or bi-weekly., The animals will be kept and treatuwents will
continue in the case of the periodic doses untii death occurs or until
some gross pathological change such as a tumor can be demonstrated.
Schedules are arranged so that as nearly as possible 100 animals will remain
in each group for the purpose of obtaining data on longevity. Each animal
which is not required for histological or hematological work will be given
& thorough gross examination following death and all important tissues
will be subjected to histopathological examination.

) Fast neutrons are obtained from fission ocecuring in the Clinton Pile
and will be administered in periodic doses ranging from 0,01 n to 1.0 n,
end in single doses from 15 to 100 n. Slow neutrons are obtained from the
Clinton Pile and the periodic doses will be administered at levels from
0.01% to 10% of the acute lethal dose., The single doses will be from 10
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Clinton Laboratories Bioclogical Progrem - Page 3

to 100% of the azcute lethal dose. Beta rays are administered by means of
materials activated in the Clinton Pile and are administered to the entire
body surface of the animal., The doses to be given in the chronic series

will be determined after preliminary experiments of a semi-acute nzture

have been performed, but in genersl they will correspond to the doses

chosen for the other radiations. Gamma rsys are obtained from scurces

which have been activated in the Clinton Pile end are administered primerily
for the purpose of forming a basis of comparison to which 21l other radiations
may be compared. Doses used will correspond as closely as possible to the
doses of the other radiations used.

In addition to the above experiments, a very restricted skin area of
rabblts will be subjected to bete rays. Both the delayed effects of a single
dose and the effects of -periodic doses will be studied, This condition will
simulate more closely the hagzards met on this project, since in general
individuals will be exposed to beta rays on only a restricted skin ares.

For all of these external radiations eny changes of a chronic neture
which occur are carsfully examined. It is to be expected, however, that
most of these changes will be in the form of tumors, and for this reason
special care is being taken to make sure that these tumors get proper
diagnosis. Changes in the peripheral blood are being carefully followed.
A1l of the groups are being followed from & histological point of view in
order to determine any cellular changes which may be responsible for tumor
formation or other later effects. All aznimels are being examined periodically
in an attempt to determine any clinical impression which might be possible
vuch as premature aging, listlessness, nervousness, etc.

ITII. Mechenism of Radiation Damage,.

It is proposed to investigate, insofar as present fucilities permit,
the more fundamental aspects of the problems of the biological effects of
external radiations. It is of course impossible to predict what ideas
may oceur to any of us, but the definite experiments which are proposed,
and for which some informetion is already at hend, are ag follows.

b4) Effect of Temperature on Redio-Sensitivity. Hice will be main-
tained at various environmental temperatures and their later sensitivity
tested both for acute and sub-acute exposures in an attempt to determine -
1) how necessary it will be to msintain a constent temperature for all our
chronic animals and 2) to determine what mechanisms mey be responsible for
eny differences which may be discovered. Only very vreliminary results have
been obtained to date, and probably nothing cen be started until after July 1.

B) General Metsbolism Following Beta Irradistion. Rats will be
subjected to various doses to total surface beta irradiation and their
general metebolic picture studied following this irradietion. This study
will attempt to discover the cause of death of these animels which at the
present time is completely unimown. Preliminary experiments are under way,
and it will be necessary to await the outcome of these before it will be
possible to predict the future course of this experiment,
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€) A study of the Circulation Following Bete Irrsdistion. Rabbits
will be exposed to beta irradistion and a study of such circulatory reactions
as blood pressure, capillary permeebility, etc., will be studied. 1In
addition = microscopic study of the capillery circulation in rets will be-
undertaken during and after doses of betaz rays. It is to be expected
that memy of the harmful effects of beta reys are primarily on the peripheral
circulation, end this study should thwow some light on this point. Pre-
liminary experiments are under way, and it will be necessary to await the
outcome of these before it will be possible to predict the future course of
this experiment. : : '

D) A Study of Recovery Mechanisms Following Beta Irrediation.
Rats and mice will be pubjected to divided doses of beta rays in an attempt
to discover the rate st which recovery takes pluce following a single dose
of beta reys. This information should allow one to calculate the effect of
periodic doses of beta rays. No work has been started on this as yet, but
it is hoped that preliminary experiments may be started soon, and following
them the future course of the experiment can be charted.

E) Comparative Studies on Effects of Beta Rays. Various types
end sizes of animels are being treated with beta rays in en ettempt to dis-
cover a correlation betwsen structure and sensitivity. This information
should allow a much morz intelligent zpplication of the results of animal
experimentation to clinicel practice. This experiment is now well under
way and it is to be hoped that it cen be continued after July 1.

F) Activetion of Tissues bv Slow lieutrons. Rets end rabbits will
be exposed to high doses of slow neutrons and their - tissues and excrete
examined for the presence of elements which have come activated by the slow
neutrons. This is one of the hazerds of siow neutrons, and wherees rather
accurate calculetions can be mede of the effects which one would expact to
pe produced in this wgy it is essential that these calculations be checked
by direct experiment. Only preliminary results have so far been obtzined,
end it may or may not be possible to complete this study before Jjuly 1.

G) Additivity of Bete enf Gamma Reys. FRats end mice will be
subjected to various proportions of bete and gamine rays in order to determine
the biologicel additivity of these two radiations. This information is
necessary since in practice these iwo radiations are glmost slweys found
together and elsgo becuzuse this will give an important indicstion as to the
mechanism of damage by radiations in general, It is to be hoped that pre-
liminary experiments may be started soon, eand they will undoubtedly want
to be extended past July 1.

H) Effect of Age on Radio-Sensitivity. Mice wiil be kept for
varying periods of time and the LD50 determined at various ages. This
information will be very important as an aid in the interpretation of the
results of the chronic experiments. L4 certain lot of mice have already been
indicated for this experiment, but no work has been started. The experiment
will require about 18 months 1o complete. :
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UNIVERSITY OF CALIFORNIA

January 11, 1945

Propoesed Biochemical Pregram at |
University of California
J. G. Hamilton

In this letter I have attempted to give you a survey of future work

"which I feel can be accemplished at Berkeley, As you will note it is

divided into two major categories, namely, the health project efforts, which
of tourse, will remain under the diredt supervision of Dr. Stone as it has
in the past; and problems relating to the use of the 60" cyclotron. The
¢eyclotron is at the disposal of all interested members of the Metallurgical

Laboratory and asseciated projects fer aid te them in their various problems.

Tam of the opinion that the present status of metabolic and toxieity
studies with produc¢t to date is informative to a considerable degree. How-
ever, this information is far frem being sufficiently compleie %o enablse
these concerned to meet all of the present problems involved in the pro-
tection of individuals expesed te preduct. This aspect of the problem, in
my opinion, becomes emphasized upon the consideration ef the protection of
these individusls after their exposure to0 this substance.

. The phases of experimental_erforts with product,_most of whieh I believe

to be within the categery of research activities useful in winning the war
and whieh we in Berkeley are inp a position to render assistance, may be
sunmarized in the following manner: It will be noted that the majority of
the different research prejects listed below are of such a nature that 1t
is difficult to differentiate between effort that is clearlyidentified with
izmediate wartime needs tc a program of activity which could be classified

" a8 being in the lenger range category. I feel that this close relationship

between the immediate and lenger range phases of our work at Berkeley 13
edvantageeus because, first; if the program is either terminated or curtailed
at anytime there will be relatively little lest effort, and second; a maximum
degree of continuity wlll exist between the two types of approach to the
problems lald out for us here.

1, Further study of the metabolic behavior of preduct oxide smnkesh~
with particular reference to the correlation between particle size an?
pulmenary retention, and & continuation ef the investigation of the Tates
of slimination of product deposited in the lungs for protracted intervals

after expesure ranging up to one year.
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2. An investigation of the metabolic behavior of water soluble
product compounds following inhalation in the form of find sprays and
dusts. This phase of the program at Berkeley is now just getting under way and
I feel that long term experiments of this nature should be conducted to aid
in evaluating the health hazard of product poisoning arising from the
inhalation of certain of its compounds.

3. A study of the metabolic properties of product which has been
complexed with agents such as citrate, tartrate and oxalate, etc. The
purpose of this particular effort is to a large degree directed to the
development of s method of sdministering product in such a manner as neot
to have this substance remain in considerable guantities at the site of
injection or to suffer entrapment in organs such as the liver following
intravenous injection of inorganie compounds which become eolloidel et the
pH of the body. I believe that any thoroughly satisfactory toxicltiy studies
must ewait the development of more suitable methods of administration than
are now available and the use of cemplexes would appear to possess a felr
poessibility of suceess in this direction. This phese of the program is
already under way at Berkeley with investigation of five different camplexes,

4, It is planned here at Berkeley to undertake, on a limited scale,
& series of metabelic studies with product using bhumar subjects. This part
of our program is ewaiting the development of a mere sgpitisfactory method of
administration of product than is now available. It is hoped that the results
of the studies with the complexes will enable us to go shead with this phase
of our work. . ‘

5. Ve expect to initiate 2 limited number of toxicity experiments
using 48 rather than 49 to rule ocut any question of chemical toxielty whiech
is felt may be present in certain experiments using the heavier isctope of
product. The 48 is to be produced by the 60" cyeleotron for this purpese
and even though both isotopes are produced by the deuteron bombardment of
tubslloy the specific activity of this mixture ranges from 40 to 100 fold
that of pure 49, If we are successful in producing 48 by proten bombardment
with the 60" cyclotroen the specific activity for the 48 will be approximstely
400 times that of 49. These studies are of necessity limited to a relatively
restricted number of small enimals such as rats and mice due to the rather
low yields of 48 produced by the ecyeletron.

6+ I believe that a few tracer sudies both with bhuman subjects and
animals using 48 should be made in as much as it seems desirable that the
metabolic behavier of product should be studied using econcentrations in the
body of the order of 1/100th of a microgram per kilo of body weight. Dlue to

-the much lower specific activity of 49 as compared to 48, accurate tracer

studies using 49 and with this range of concentration in the body are

rendered most difficult. It is entirely possible that significant differences
in the metabolie properties of product might exist in the range of 1/100th -
mierograms per kilo of body weight as eompared toc the usual tracer studles with
49 1in which the concentrations employed for administration is of the order of
25 to 100 micrograms per kilo of body weight. This phase of the problem I
believe deserves attention since it is the range from 1/100tk to 1/10%h of a

‘microgram per kilo of body weight which is of greatest concern from the peint

of view of exposure i¢ personnel.
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‘relatively short half-lives or of low abundance should be undef¥taken in the \

7. The decontamination studies which are directed towards the goal for
developing methods for either the acceleration of excrstion of product deposited
in the body or its translocation to less radio-sensitive regions is a phase of
our effort whieh I feel is of importance and should be eomtinued. This problen
is by nature long range in cheracter and one from which results of positive
practical value cannot be anticipated immediately. In fact i% 1s entirely possible
that only a very limited degree of success may be achieved. An example of
the unsuccessful reslizatien of such a goal can be cited in the unfortunate state
of the problem of radium poisoning, In spite of this somewhat pessimistic
outlook it would appear to me that the issues at stake merit a certain amount

.of effort in this dirsction., I{ should be noted in passing that work of this

character has been in progress at Berkeley for six months.

8, Radio-autographic studies of appropriate tissues ére to be made as
an aid tco the different pregrams noted above. It is felt thet they will shed
additionsl informetion upon the questions in hand. The vslue of this technique
has already demonstrated i1ts usefulness as an experimental tool.

9. An investigation of the fixation of product by soils, upon buildings,
concrete structure, reserviors, ete. would seem to merit some attention in the
future. In addition, the uptake of product from soils by plants seems worthy of
some investigation and could well be included in @ basic research program after

the war.

Even though considerable information has been ascquired concerning the general
metabolic characteristics of the major members of the fission products possess-
ing half-lives greater than three days, there is obviously much additional

data concerning these substances thet is of interest to the immediate war effort.
Included in the following list of problems are several research projects that can
be identified with longer range developments for the future.

l, Considerable information has already been acquired concerning the
behavior of fission preoducts when distributed in the air in the form of =
smoke of Uz0g produced by burning tubelloy rods whose radioactive composition
approximated that of the average Clinton slug. However, in view of the fact that
this materliel is now becoming available with a much bigher speeific activity it would
appear desirable %o study the behavior in the body of such smokes at & much : .
higher specific activity. It is planned shortly to initiate exposures of rats
te product oxide smoke in which the fission product activity is of the order of
1000 fold that of the average meterial from the Clinton unit. This type of
resesrch effort has in mind the simulation on an extremely small scale either a
destructive fire at Hanford or an acclidental explosion at Y,

2. The distribution in the body of fission products followimg inhalatien
as a spary or dust of water soluble eompounds would seem to be worthy of devoting
some effort by our group here at Berkeley on the basis for a project to be
classified as not being identified as urgent in winning the war.

3. The metabolic properties of fission preducts either possessing B

future. This type of effort I béliwve can be identified with longer range 'Qx
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develepment projects, Radio-elements in this category include Se, Mo,

43, Rh, P4, Ag, Cd4, Sn, Sb, Nd, 61, and Fu. This project would be

patternsd closely after the procedures employed for the fission products
already studied. It should be noted in passing that the production and
isolation of most of these minor members of the fission group in the

carrier free form could be best accomplished with the aid of the 60" eyclotron.

4. The study of the fixatien of fission products in soils is now well
under way with the view of aiding the problem of waste disposal at Hanford
and Clinton. It includes an sttempt to estimate the hazards that may e
expected to arise from the accidental or intmetional relemse to the soil
of fission products. Included in this program is the investigation of the
absorption of individual radieelements of the major members of the long life
Pission group in trscer amounts in a selected group of s0il elays. A measure
of the degree of removal of fissien activity from the waste soils percolated .
through beds of typical Hanford soil samples is being made at present as well as
the migration of radiocactive tracers in such soils. In order t$o investigate
the possibility of decontamination of active soils, leaching and exchange
experiments are to be carried out at some time in the near future.

5. The study of the fixation of fission products on bullding materisls.
This is to include measurements of the degree of fixatien of radioelements on
the surfeces of concrete structures such as reservoirs, etc. wooden building
materials and a number of miscelleneous substances such as rubber, glass,
metals, plastics, etc. Special attention will be paid to the problem of
decontamination of these materiala.

. 6+ The study of the agricultural hezards resulting from the absorp-
tien of fission products by plants. HNeasurements of the degree of uptake
of razdicelements by agriecultural plants from active secils is now being
carried out in the laboratory and in the greenhouse, The distributicn of
the absorbed activity within the plant is also being investigated.

7. TFundemental and leng-range studies of the chemical factors involved
in the absorptien of trace elements on clay minerals can be considered as
being a pert of the plan for future work. Information regarding the
adsorption of polyvelent ions either in macro, or micro amounts is wvirtually
non-existent.

8. A detailed study of the chemieal factors involved in'the fixation
and absorption of trace elements by plant roots. The technigue of preparing
radio-autographs will be of considerable aid in this problem.

9. Immobilizing of sgricultural lands by the use fo fissien pgoducts,

10. It weuld appear, in my estimation, of value to consider the
therapeutic possibhilities of several of the long~life fission products for
the treatment of malignant conditions. It might be noted in passing that two
of the long-life fission products have slready demonstrated that they are
of therapeutic value, namely, radie-strontium in the itreatment of certain
types of bone cancers, and radio-iodine for the treatment of hyperthyroidism,
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I have not devoted much spacse in the above discussion concerning fission
products 40 the question of the military use of these substances. Actuelly

the results in hend and those anticipated in the near future can be assembled and
interpretated to enswer many of the problems that might be expected to arise

if such military issues ever present themselves., Koreover, the planning of

our f£ission product work both with the smokes and soill studies has always

-kept the militery aspects in mind., If we were directed tomorrow to reorganize
our fission preduet work to the military needs of radioactive warfare almost

all of our past and present efforts with fission products would be directly

applicab;e.

The overhaul period for the 60" eyclotron hss unfortunately been prolenged

by several technical did€ficulties. However, we achieved resonance with deuterons
at a calculated energy of 33.5 mev three weeks ago. At present the necessary
gdjustments and trouble shooting is under way to permit us to inerease the
efficiency to the point where effective and routing bombardment of samples

for the Metallurgicael Laboratory, siteY, the Rochester group, and Dr. Latimer's
section can be initiated., This achievement sheuld be aceomplished with the

next few weeks,

I have indicated below some of the immediate duties to be performed by the
instrument ss well as some longer range projects for the future. Obviously
there are many other experimental problems for which the c¢yelotron can be
of use but since I am not a physicist I am eertain that the following items
de not cover other impertant research preblems in this direction.

1. At present one of the most effective uses #f the 60" syelotron
would eppear, from discussions I have had with various members of the
Metallurgical Laboratory and in particular Dr. Seaborg and Dr. Szilard,
te be the preparation of certain radioactive isotopes of elements 92 and
96 inelusive. Of course, I am not in a position to state the relative
importance of different isotopes that might be thus prepared but it may bg 251
oté%gtggzsgsgozindicaggstgsgogsgoge of Ehe ngs%biligifsgzgich include: U 50,

’ ’ ’ 56, Pu ? ’ ©40,54 19577 4096 ’ + Hany of these

Rp'
isotepes, notably elements 95 and 96, as well as the lighter isotopes of

tuballoy, Neptunium and preduct presumsbly eould only be preduced by eyclotron
boembardment if they exist., Others such as Pye40,241 could be produced with
relatively small amounts of Pu239 whieh would considerably simplify many

of the investigations it would be desirable to make with these warious elements.
The emounts preduced, of course, would presumably range fream 1/10th fo

a mlerogrem to 100 micrograms but 1t is my understanding that these amounts
-would be adequate for purpeses such as determination of the character of
‘radiation, rates of spontaneous fission and a study of the chemical properties

of 95 and 96.

2. The increase of emergy from 16 mev and 32 mev for deuterons and alpha

Tﬁparticles respectively to 23.5mev and 47mev will provide us with a seurce of
"faster neutrons than were heretofore available. I have found that seversl

members of the Metallurgical Laboratory, notably Dr. Burton end Dr. Franck,
have shomn a lively interest in the use of these high energy neutrons for the
-study of thelr interaction with such materials as graphite, Be, aluminum, etc.
It might be noted in passing that due to the mamper in which the external beam
is focused, a small area of very high fast neutron intensity is present just.
adjacent to the target material. Measurements which have been made at:varggus
times by different individuals at Berkeley indicate a fast neutren flux ofgth?
order of 1013 neutrons per second per square centimeter when berylligm is .
bombarded with 200/ e of 16 mev deuterons. Another possible useful role that N
se fast neutrons may perform is their application for studying isbtopes ?Q

X,

produeced by the n-p and the n-alpha reaction which require very high neutrénffi_
01676 ’ ' ‘
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energys It is possible that these fast neutrons can be employed for the purpose of
cross bombardment which would be of aid for the identification of certain members of

the i’iuion groupas

- 3¢ The availability of more energetic deuterons and alpha particles will
' make possible reactions such as the d-alpha type which should also preve of value
. for purposes of eross bembardment as an aid in identifying various membere ‘of the
- fission groups : SRR

he It is my impression that biological etudien concerning the e
relationship between neutrons of various energies and their relative: bielogical
- effects would be of interest to various members of the health group,. The problem
- may not be of immediate importance but it would be worthy of considera‘bio for
- experimental investigation in the future. :

TR et
B R

5. A_very pressing and immediate use of the instrument is the preparation
of U232 and Pu?38, These two isotopes are of current and pract:lcal nsefnlneu to
both the chemists and biolcgists.

6. The anilability of the 60" cyclotren to both the health group at
Berkeley and to Professor latimer!'s group has proven in the past to 'be of :
' considerable assistance and is sure to continue to be in the future, . &mmples
are the production of LB for tracer work and toxieity studies with. produe‘b for
the health group and the preparation of some of the short lived ﬁssian produc’ee
and Np?39 for Dre. Iatimer's group. .

7s For the futnre there 1s the very interesting possibilzty' of study.ing
-.maclear reactions produced by the acceleration of nuclei of substances such as -
UL H3, Be7, c12, ¥k, 016, In the case of 016 the accelerated particles would: have
“Fan approxlmate energy of 200mev in the 60" cyelotron, This of necessity would
" “‘require eonsiderable development of & new type of ion source to make possible
~the production of a sufficient number of stripped atoms to be usable, I might
-note in passing that Iithium and Boron were intentionally omitted from the list
‘because the presencd of these two elements, and in particular Iithium, in the
wvacuum chamber of the cyclotron would after a.short time render operation difficult
1f not impossible until the apparatus had been theroughly cleaned, In additicn,
of course, the possibility of producing protons up to 20mev and deuterons to 4O mev and
alpha particles to 80mev exists although here again the successful achievement of
this feat would presumably require the expenditure of considerable time a.nd effort
and shoudl be considered in the category of future development. ,

I trust that the above information will serve as an indication of the
nature of our various present and future enterprises at the Crocker Laboratory,.
‘The staff of the biolegical group is equivalent to twelve full time workers
" which includes a secretary and guard., The cyclotron staff is comprised of 14
full time people whose number will be reduced to an operating crew of 10 when
‘our present period of tuning up and adjusting is completed.

Je Go Ha.milton, Me Do
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Health Divisien of the Metallurgical LetiFavery o —I—-CoPiss, Series K,

July 1, 1945 te June 30, 1946
L, O, JACOBSON AND R. S, STONE

The chief respensibility eof ihe Health Divisien will remain the same as
in previeus years, namely te protect the health of the persennel working withia
the Metallurgicsl and Argenne Laborateries, and the publie living in gurreunding
areas, frem all hazards eriginating in the eperatien ef the laboratories, and te
make available te other parts of the Preject and te "W! such infermation as is
found te be of value, Te achleve this purpose cemplete medical examinatlens
must be given; attention must be paid to the prevention and treatment of ordinary
werk connected injuries and diseases; and in additien the hazards peculiar te
the leberatory call for special attention, The intelligent and legieal sppreach
te the prevention, prephylaxis, detection and treatment of radiation or chemieal
injury stems frem a complete knowledge and understanding of the basic and funda~
mental mechanism of its production, Such knowledge combined with the develepment
of the ability fo menitor, 13entify and iselate the chemical or radiation seurce
iavelved permites us to establish tolerable doses en firmer greunds than before, In
the past eur efforts have of necessity been directed teward the answering ef ques—
tions of immediate and practical impertance regarding expesure te hazards from the
standpeint of the laberatory and all DSM Preject persennel and the-public at large,
Certaln of these questions have been answered, Others are still being studied and
their selution must be considered as a continuing respensibility of the dealth
Division te "WH gince the information is needed for safe speration,

It seems advisable in view of the potentialities of nucleonics not only
in the war but in the future of our ceuntry te keep the medical and bielegical
fields astride of the advances being made in chemistry and physies, Thiscan
only be dene by striving to understand the basic and fundamental problem of ra-—
diation damage and directing part of eur effort in this directlion as well as
being familiar with the bielegical behavior of radioaective materials and chemi-
ogls concerned in present znd future developments.

Any progran prepeced fer the Metallurgical Laberatery for the fiscal
year, July 1, 1945 to June 30, 1946, must, therefore, conclude: (a) Eealth servige
aetivities for any leboratory persennel and (b) Health research activities
which have not yet been cempleted, In addition we feel it would be of great value
te (c) extend the fundamental research in the Health fields,

In line with the above intreduction the fellewlng pregram for the Heslth
Division of the Metallurgicel Laboratery frem July 1, 1945 te June 30, 1946 is
\ Bilant g_Nﬂ&ﬁ

preposed} REPOSITOR
Ro*33¢ (326~ §S-05)
I, Health Service Activity COLLECTION .ed _ Coadcal Filos
A. Medical examinations of laboratery persennel; pre-eBO¥MQAnSy—intorvely Box®32
trangfer and terminal
FOLDER I toposed Pracram Lo
Met  Lab

B, Routine medical care of perscnnel

C. OClinical laboratery examinatiens for various types of demage to persennsl
exposed to either tolerance or larger deses of radistion of chemicals,
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D, Examination ef bedy secrstions and excretions for radieactive materiszls,
E, Menitoring ef persennel for general and lecal expesuress,

T, Surveys of lgberateries for varieus degrees and types of radicastive er
chenical centaminatien,

'II. Research Activities,

As Dotmetion of incipient damage te persennel frem chemically texle materials
or rediatiens by a study ef metabelic disturbance such ast

(1) Pigment metabelism (Perphyrimns) already shewn te be applicable te
Uranim texicity in humans,

(2) Leusecyte phespherus metabeslism——results ¢f preliminary nature suggest
that the alteratien after invive irrndiatiens ef various phospherus
coentaining censtituents of leucecyte may bde a geod indicator of in-
cipient damage frem irradiatioen,

B. Develepment of sinplqr methods fer monitoring esxcretions and secretiens,

C. Purther d.onlopnoht of metheds for studying damage te the hands from ra~
diatien,

D, Investigatien eof methods of prephylaxis and treatment of chemieally er ra-
dlelegieally injured persennel,

E., Study of acute radiation effects ~— external and internal in terma of lethal
action, hemateolegieal and histelegical damage and ethers., These studies
will be largely cenfined te product and fission products exoept as new
naterials under censideraticen beceme important te the Prejeet, Since the
lecation within the bedy ef the internal radiaters influences the effects,
the distrhbutien of these materiasls will be studied, -

F, Study ef Chrenic radiation effects frem extermal radiation. The ebject eof
these studies is te cerrelate previeusly knewn effeots with eur present series
and te establish the telerance dese en a mere quantitstive basis, Wherev er
riles or large quantities of radie—active selids, 1iqu1ds or gas azrs used
externgl radiation is a urious prebles,

1, Extersal gamma rays - radium (NCI)
2. ZExternal x-rays (Chiecage and N,C.I,)
3, External neutron beams (in eecpsratien with Climten laberateriss)

G. Study of chrenic radiation effects frem radie—active materials en and ia
the bedy. The ebject here is te find the tolerance dose for such materials
according te thsir lecalization, Te find the telerance dese ene must xane v
the ninimal effects frem deses just above the telerable dose, Alpha and
beta radiatiens will be used and those which depesits in er on the fellew-
ing ergans will be studied,

2001679
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Bens <= for Betas, prebsbly Sr°’, for Alphas, preduct and radivm,
Skin -~ fer Betas, prebadbly Srsg, or P32: for Alphas, preduct,
Digestive traet — since we wish te get the specific effect en this
tract witheut cemplicating radiatiens frem elsevhere, a poerly ab-

serbed cempeurd ef seme emitter such as yttrium will be used, When
available preduct will be used as an alpha emitter,

'nupiratory.tra.ct — Preduct as 2m zlpha emitter and seme emitter

that is net tee readily abserbed threugh the lung will be used,

The answers te the above feur studies are badly needed becauss vherever

product, fission preducts er ether radloactive matoria.ls are used they may
be inhaled, ingestied or depesited en the skia,

H,  Chreaic effects of material whose tvxicity is largely chemicel, Variocus
compounds of tuballey are the main emes with which we are cencerned at
. present but therium and its compeunds and ether materials may need stndy.
 Such mbsta.ncu sheuld be studied:

:l.

By ingntinn .
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The determination of how these ag.nts set would be a great step for-“

. .’:vard. in discovering tests te demomstrate inciplent damage and alse in de~
' »ﬁsing neans of treating any individuals whe may de damaged.

chhanisn of radiation and texicelegical effectsi

Ehysielegicnl Methods such ast
2. Identification of texie magterials secendary te radliation,
b, The changes in the oirculatery system,

¢ The alteration ef water balance,

‘de. The changes in the endeerine system,

oo The effect of cullular envirenment en radistion sensitivity,

f. JTunetional tests of ergeans by loading te capacity te determine
Teserve pever,

as The changes in the 1ynphocyto and 1tes precursors and their ro—
lation te 1nmologica1 Phenemena,

b The comparativo senaitivity ef cells,

., %T" ‘rﬂ e w"\;
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a. The d€fects upen enzyme systems and eiher preteins studied Dbeth
in vivo and in vitre, This is particularly important in the study
P of earbohydrate and protein metabelism, KNucleic acid metabelism
_ should be given special consideration and should be studied
e intensively,

be. The use of radieactive tracers in the study eof biolegical phene~
nenen snd particnlarly with such preblems as mentioned abeve,

J’. - Development of metheds fer using the mewer radicactive materials as tracers

88 they beceme aveilable fer use en Yreblems related te the Freject as a
vwhele,

X, Censideration ef the uu of new radioaetin materials 1n treating aiua.u.

L. . Research and dovolopmnt studies on instruments and nothods for measuring
hoalth hazards and the tebhnigues of using same,

-+ The instrumeats for Health monitoring pnrpuu have net yet reached a

.. . satisfacbty stage of develerment and produetion, Neutren measuring in-

_ - 'struments in particular are in en unsatisfactery state, Product monitering
o apparatns needs concidorabla imprevement, ,

; ;}; Poraouol ‘and spaco.

Tho progran ontlinul above is not apprreciably different frem that sulmitted
for 1944-1945. Mest of the preblems are long range enes, Hence the persennal
and space reguirements are essentially those already requested., The expansion -
of the laboratery health activities eccuring cencurrently with seme contractien
o eother Metallurgical Preject health astivities allows am increase in eur
labora.tory health persennel without an over-all inersase in the health pregram
as a wvhels, The spsce which we hepe te have before July 1, 1945 'should be

suffieient for the 1945-46 pregram, It is conceivable that an expansion ef

activities aleng a premising line may be indicated and weuld them require fur-
thor'mnnidoration of spaoe mnd persemnel,

‘I‘ho above censtitutes the prograe sxticipeted for the next year, Undeubted-
ly new preblems will arise and 14 enes geem less importsnt, It is ocur aim te
take care of sur ewn preblems, te try te feresee those of Hanferd and those eof
otbher D.8.M, prejedta that are similar te cur ewn snd te ceopsrate with the
nedical office of thé Manhattan district so as te a.void ovorlapping of som“
or ruoarch a.ctivitiu.
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From¢ J. I, Wirth, M, D,

In ret PROJECTED WORK AFTER JUNE 30, 1945

At the Prejedt Council Meeting in December 1944, Mr, Comptem
requested recemmendations for werk to be continmued after Jume 30th, 1845,
I am forwarding the following recemmendations te you frem thé Medicel Div,
& cepy of this 1s Deing sent te Dr, Stene as the Clinten Laberatories
part of the ever—all wmedieal pregram,

Required medical services may be summarized as felloews}
I, Medlcal Activities

(a)

(v)

(e)

(&)

(o)

(1)
11,

Pre—-exployment, interval, termination and transfer
prhysical examinations.

Dispenssry service for treatment ef sickness and injury
occurring on the laboratery!s site,

Leboratory examinatiens,

Observation of persennel exposed te hazards.

Medical surveys ef greups in hazardeus areas,

Analyelis of medieanl data collected during the preject,

th:

t ie

(2) Surveys,

‘2001682

1)

2)

3)

4)

5)

Persennel, Metering with ionization chambers and films
and menitoring feor hand, clething and other persenal
contaminatien,

Area, Heutlne surveys for centaminatien, over-tolerance
radiation, and lecal ares alr-berne radieactivity eof all
Leboratories in use, Decentamination laundry menitoring,

Atmesphers, Field surveys necessary as leng as the pile
is in eperatien, :

Waste Dispesal. Menitoring of effluent weste waters and
surveys of activity of adjacent drainage areas, (White
Oak Creek drainsge swtem and Climch River)

Maintenance and ealibration of survey instruments in use,

reposiToRy Pilepta [© A RA
R ¥ 920 (326-85-05)

COLLECTION

Med . Ceniral EileS

BOX No. 3.2

A FOLDER ?fapggf.(‘l P@g(&m (;f

Mef. Lab.



':.w

[ T s &
SHASSERY 1

Page - 2 ~

I11. acte d d _Health-Phyai
(2) Anslysis of medical date cellected during ths preject,

(b) Study of methods of final disposition of centaminated
buildings and squlpment,

(c) Determination of stmosphere surveys necessary fer
radieactive materials froem newly developsd plles eor precedures,

(d) Study end determinstion of a method and necesgity of final
digposal of and means of protéctien of persens from radio-
ictive contaminstion present in the dralnuge sarea,

(e) Study of means of final treatment or dispesal of contaminated
materiale in the buriasl grounds to prevent them frem being &
future hazard,.

(£) Develepment of new instruments still needed; better alphe
- counters, portable ceunter circults and slow neutren measuring
devices, _

(g) Determination and study of heslth hezards connected with
research in any new fields under investigation by the
laberateries,

All medical end health~physics activities will have to continue at the present

ls¥sl ad leng as any departments of the laberatories continue te work, It must

be remembered that the Mediczl Division has been undersiaffed because of the

scareity ef trained persennel even for the present routine service work, Expansien

is in order even with centinuance of the activities of the laboratories at the
present level, to the extent of twe thysicians, twe health-physieists, five

instrument checkers, ene murse and twe medical tebhmicians; a twenty percent increass.
If the present activities of the laboratories decresse, health~physics persennsel
menitoring and surveying these areas msy be trznsferred to insdequately staffed

aress, Any new prejects undertaken by the laboratories wou’d require a preportienate
additions]l medical and heslth-physice persennsl,

13

Jehn E, Wirth, M,D,
Medical Directer
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