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EEFALTH DIVISION PROGRAL

Ly 10, 1943

I. Scops of Heslth Division Responsibility

1. Protection of Hoalth of Workers on the Project by - .
a) Ivalueting the hazerds in the laboratories end plents
b) Indicating mathods of protection agelnst seme
¢) Clinicel studies of workers

2. Protection of Health of Publie by -
a) Evaluating the hazards to people in territories nsar
lsboratovies and plents from air, water or ground pollution.
b) Finding methods of protecting against seme

3. Study of Hazards peculiar to Project Operation by -
2) Roviewing ail literéture with eny possible bmaring
on proulens ' '
b) Experimentation , to £il1 gaps in our knowledge

4. Eveluation of Effectivensss of Radioaetive liaterials es
a Military Weapon.
a) Defense -~ Tolerance of emd protection of troops and civilians
b) offence -~ Radiations needed to be effective

IX. CGeneral Conslderations

The clinical emnd physical sections of the Health Divisiorn have made con-
gidereble progress. The biological cectlon hes been hempered by lack of materials,
space end personnel. The experiments peculiar to this project can only be made
when a pile is operating et high pcwer. Hence a great deal of the work has Deen
planped for the future et Sites B and X. ‘

Since there is a greet deazl of coordinating of the work between the sec-
tions the probleus will fivst be presented in a generel wey and later the individual
experiments presented. The physielsts wust check the physical conditicn of the
biclogical end clinical vork, The hematologists snd pathologists gt study the
radiation effects conjointly with the biochemists, ete.

It must be remembered that the whele clinicel study of the npersonnzl is
one vast experiment. Never hefore has ro large a collection of irndividuois been
exposed to so much irrediamtion. It is our hope that tho tolersnce dosc hased on
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very scanty previous kunowledge will be found correct - when we have the actual
dose carefully followed by the physiciste and the clinical ccenditiones followed
by the physicians.

It is almost impossible to classify the experiments according to ur.
Cooper's “urgency" list (rcpeated below with modifications) but an attempt will
be made.

A. {1) Research leading to information urgently and irmediately

needed for design and operation.

(2) Research, the vital nced for vhich is foresecn, which imust be
vressed as actively as possible.

B. Research leading to essential information which is not so im-
nediately urgent as Class A.

C. Studies of Alternatives.
D. Fundamental Studies - leading to information that may have a de-
finite bearing on progrwi but vhose practical application is

not so definite.

III. General Problans and Liethods of Study

Class
A. Chemical Toxicity of Materials Used

1. Objectives .
ag Tolerated anounts A(2)

b) Tolerated Concentration in air A(2)
¢c) Distribution in body - and local effects
on tissues B
d) Variation between acute and chronic cxposures B
2. lMaterials

“g) X-motal and its connounds
b) F-Products

3. llethod of Stuldy
a) Clirical - exposed personiel
b) Luboratory sznimals exposed by
Ingestion
Inhsletion-dust
Skir Absorption
Injection

4. Location of Studies
a) Liedical School
b) llichael Reese Hospital
c)(site B}




B. External Irradistion Effects

1. Objectives
ag Toleraince Doses - Acute and chronic; total body

and local; fixed sources, dlffuse sources
as air and weter

b) Effects of over-exposures

¢) Recovery time from over-exposure

d) Aids to recovery

2. Sources of Exposure

a) Radium sources - alpha, beta and gémma TRy
b) High voltege apparatus - x-reys, neutron
¢) Cyclotron - beta, garma and neutron

d) X-metrl -

alpha, beta and garma rays

e) Pile - fast and slow neutrons, gamma rays,
beta and gamma from exhaust .

f) Separation and purification - alpha, beta and

: gamma rays from solids (dust), liquids and
gases (F~products)

g) By-product disposal

3. Methods of Study

a) Physical measurements of ianizing effects of radiation

b) Clinical effects on personnel known to be exposed

c) Total body exposure with varying rates and total doses

to humans (incurable) and animals (bacteria,

drosophile, marmals, end fish). Observing survival,

#3

A(l)
B

B
B

blood changes, other tissue changes, genetic effects
and lack of changes for safe doses.

1.
2.
3.
4.
59

6.

X~-rzys - from high voltage apraratus

Gamma rays -~ Radium

Fast Neutrons and Gamme rays - Cyclotron

Beta rays - separate ¥-products

Beta and Gsmma rays - F-products, solids
gases and liquids

Slow and Fast neutrons - Pile.

.. Locetion of Studies.

a) Project Personnel - wherever they are
b) Project - Drexel Building, Medical School,

Cyclotron, (Site B)

¢) National Cencer Institute

d) Chicago Tumor Institute

e) Memorial Hospitel

£) University of California Hospitael

g) Site X
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C. Internel Body Radistion - from radicactive elements Class
l; Objectives
a) General hndw +tnlersnce Aoses fram moterials
widely spread in body - as Xenon A1)
b) Local tissue tolerance doses due to
1. Materiasls that localize physiologically A1)
as Todine in thyroid, Strontium in bores
2, Liateriels that loculize physically as A(2)

particles in lungs, from air. Aay saterial
passirg through Gastro-Intestinal systeu;
any materiel demosited on skin.
c) Absorption of ¥F-products by A1)
1. Inhzlaticn
2. Ingestion
3. Absorpbvion through skin

d) Distribution of F-products in the body B
e) Changes in distribution due to racioactive decay

to another element L
f) Methods of aiding elimination B

2. Sources of Ixposure

a4) Pile - through cooling air or water, recoil off
metal, coating failure, disaster.

b) Separation Plant ~ too rapid solution, in air;
pipe failure or mechanical breakdown, in cells
or central gallery

¢) By-product disposal - accident or sabotage

d) Chemical leboratory - careless handling

3. lethod of Study

a) Physical measurements of radiations in air or
pure gases, in fluids aud from solids

b) Clinical study - of exposed personnel

¢) Biologicel studies of animels exposed to inhalation,
ingestion, skin absorption and injection cof
P-products.
1. Biochemical studies of exposed animals,

including tracer siudies.

2. Autoradiographs of affected organs and tissues.
3. Pathologicel studies of blood and cother tissues.

4o Location of Studies

~ a) Project - Abbot Building, (Site B)
b) Radiation Laboratory - University of California
&) Site X.

D. Protection Studies - Physical

1. Objectives
a) To know the kind
all noint

a cnizing ragliations at
s at atl times A{l)
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Class
shocs low oall o
" 1‘5
diation £{1)
- w!e N
&) T Z':x:v* "o'-eorolog:w cal corditicns a1
Ketrod of Study

+.

v

s} Develcmmant of appevatus for measuring x-rays
gaura-ras, alnhe-rays, beta-rarys, fast and
slov neutrons either scparavely or as nixbtures
fron -
l. Fixed poirt - =g radiun source
Z. Large nasses - as pile or exuvraction plant
3« Gasecus gources -~ &8s air
4o Liguid sources - as water solution.

b) Devslopnment ¢f asperatus for constan® recording of
racietion intensitices aud integrzted doses.

¢l liea -11<'~e“eﬂ+ of radieticz from il poscible scur:zes

) tigation of provective snielding for ereas,
iuumdh-,--a and paris of the body

e} Calcilaticn of exmctnd radiation intensities
froz previously kpowm data.

) Ssudr of Licterological cornditions.
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3. Location of Studiesn

a, Projecet - Ickart Hall and 211 areas havin rudio-
active sources.

b) Sub~contract laboratories.

¢) Sub-contract industrial plants.

d) Sites X apd V

Iv. Qrganization

A. Section on Clinical !Medicine and Medical Ressarch

Section Chief - Dr, S. T. Cantril
Hematology and Pathology - Group Leader, Dr. L. 0. Jacobson
Asso.Group Leader, lMrs. Mshon
Clinical - Group Lnader, Dr. J. J. Nickson
Toxicology ~ Group Leader, Dr. A. Tannenbaum

B. Section on Experimental Biolozy

Section Chief - Mr, K. 8. Cole
Radiation Biology - Group Leader, Mr. R. E. Zirkle
Biochemical - Group Leader, lr. W. E. Cohn
Biophysics - Group Leader, Mr. R, Abrams

C. Section on Radistion Physics

Section Chief - kr. E. 0. Wollan
Protection lieasurement - Group Lesder, Lir. H. M. Parker
kieteorology - Group Leader, Mr. P. E. Church.

D. Consultants

Friguzs

Clinical Toxicologist - Dr. Joseph C. Aub
tological Pathology - Dr. Viz. Bloom '

Paysiology - Dr. R. W. Gerard

General Radiology - Dr. Paul C. Hodges

Radiation Physics - Dr. G, Failla
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CLL::ICAL wbDICIWNL AND LEDICAL RESLARCI

S. T. Cantril - Section Chief
Class
Pre—eggléyment physical and laboratory exaninations on all A(2)

employces. Subsegquent physical and laboratory exainations are done
as indicated.

Special Hazards (radiation and toxicologic) are surveyed and A(2)
exposed parconnel are checked by frequent laboratory studies.

Industrial hezarde in plants supplying X-metal are surveyed in A{2)
conjunction with Major Friedell, to reduce the hazard to emnployees.
Personnel in these plants are checked physically and by laboratory
examination.

Wollan's Group has adapted a Derschen electrometer to measure
X-metzal dust samples taken from the air by elecetrostatic precipitation.
Major Fricdell end Dr. Nickson are at present collecting information on

" these concentrations in industriel plants.

The care of accidents to employees in the Chicago Laboratories is
followed by the Health Division. In this regard we are undertaking a
program to rednce accidents by furnishing safety glusses to chemists,
preparing posters celling attention to hazards such as unchained compres-
sed gas cylinders, ether fumes and use of respirators where indicated.

Surveys of the existing literature have been made on: (1) X-metal D
Toxicity {2) The Effects of Radiation on the Blood and Blood Foruing
Tissues (3) Radiation Genetics (4) The Tolerance Dose (5) Whole Body
Irradiaticn.

Design and operation of future operating plants have been studied A1)
and checked for hazards.

Total Body irradiation in man. These studies on incurable pationts D
are designed to study tie effecte of whole body irradiation in man. They
are being done gt lMemorial Hospital, Hew York, the University of California
Hospital, San Francisco, and the Chicago Tumor Institute. Single exposures
of 60 r (400 kv), multiple daily exposures in short time periods of 10 r
to 50 r (100 and 200 Kvep) and continucus irradiztion at the rate of 10 r
per day {200 kv) for 30 daye is being given. These experiments will give
soine useful information which we do not have on the effect of whole body
irradiastion. They may permitt an appraisal of the effects after several
months, and at the most 1 - 2 yeare, as the majority of the subjects used will
not survive longer due to existing disease. They also serve to judge the
magnitude of an exposure to vhich a man could be subjected in an emergency
and the length of time before restoration takes place (as well as can be
judged from present laboratorv methods).

Prighzt
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Cluss
=iiution Lazerd of ¥emetal. Paricrte dabta in tue month's repcrs A(2}
:sgethnr itn a svasenent of the hazexrd o the skin involved in hand-
lizng metzl, furnishes the besis for a study of methcds to reduce
this § el onerations.
rint Siudies. We propose tc study radiaticn elfecis D
% of hon€s oy using the finger prints ss an irdex of skin
chapge. ~aig wrill be done on the chemists hancling radicactive materialis.
Elood Froessure btad;esb The dqunt prysicians ave interested in D
;IlL‘lv; ;.Q;;-J..vi\.;u. ld\-lvl S hn wimens ua.v-.’g\..—.v G waae V.L‘.VVUL:« .'LLJ- (._“.\.ALLU&CLJ., Ry
at the Clinton Laboratories will investigcte the relation of blood pres-
~ e ta radiation sxposure.
X-nmetsl Toxicity.{inimal Experiments - Dr. Tannenboum). SthuGies in ALY

aninzls of the toxicity of X-metal oxide znd X-mietul anitrate by insecticn

have been in progress for Pive morthzs.  Skin ebsorption study of ethcer extract

of Y-moctcl nitrete has been in progress Tor Iour monthis. Subcutanecous injec-
tion of X-metal nitrate studies were done on & limited ceale and will be con-
tipued to form a couplete study of X-metal deposition, excretion and toxic
effcets. Inhalatiorn and Teedins experiments on fogs have been in progress for
four months usin: povdercd X-metel and oxide,

A complste picture of Z-metal dtoxicity by injection
experinents, using X-netal nitrate.

Studices of the X-metal conpounds in most common use
(V0,, UF,, UCL , netal) to detecrmine tike aboorption
aend toxicity by the route of exposure most likely in
practice - ingestion, inhalaticn or skin absorption.

Wollan's section hes now perfected a Derschem electrometer which
satisfactorily i.eazsures the quantity of X-metal in ashed tissue samples
to within ~5 4“gm. This now permits Dr. Tannenbsum to carry through
his experi..ents with a convenient and sufficiently accurate neasure of
X-metal depocition in relation to toxic effecis.

The results of certain of these experiments have alrsaly proved use-
ful in spprsising the imuediate hazard of the ingestion of the oxide and
nitrate, end the skin sbsorption of the ether extract of the nitrate. Further
studies will be completed in tiie o appraise the relative iHoxicity of other
compounds. Aninals are kept from each group to ascertain the chronie effects
over a long period {mex imum for mice 2 years), The resuits cf these experi-
ments will s8till be useful in appreising eny expecstod toxicity.

The effcct of Vituwlr C or rodistion indueced ledvoperia. Themis D
some evidence in thc iiterature ihat mascive administration of Vitamin

C hasz & beneficicl effect upon Tac overy from radiatvion induced levkopenia.

{'e propose to study this effect in animals. The work will be started when

the new experimentel laboratory is cc&pletec et Chicago {Juue 1} and approx-
imately 4 months will be required to caxry out the study. Mo afditionael
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at the Clinton Lalboratories will investigzte the relation of blood pres-
anre to radintion ~Avymaome,

X-netel Toxicity.{ininal Lxperiiients - Dr. Tcnnenbaum). Siudies in A(2)
animals of the toxicity of X-metal oxide and X-netnl pitrate by incestion
have besn in progress for five porthe., Skin zbsorntion study of ether extrect
of Y-netal nitrate has beon in progresg for four months. Subcutaneous injec-
tion of X-metal nitrute stvdies viere done on & limited cecale and will be con-
tinued to forw a complete study of X-metal cdeposition, excretion anad toxic
effccts. Inhalstiorn and feeding experimonts on dogs have been in progress for
four wmonths usin: povdercd X-mctal and oxide,

A complete picture of X-metal toxicity by imjection
experinents, using X-metzl nitrate.

Studies of the X-metal colpounds in most cormon use
(U02, UFA UCLL, netal} to detormine the absorption
anG toxicity by the route of exposure most likely in
practice - ingostior, inhaletion or skin absorption.

Wollaen®s section hes now perfected & Derschem eslectroneter which
satisfactorily iicasures the quantity of X-metal in ashed tissue samples
to within ~5 4“gn. This now permits Dr. Tannenbaun to carry through
his experi..ents with & convenient and sufficiently acclrate nezsure of
X-metel deposition in relation to toxic effects.

The results of certuin of these experinents have alrasady vroved use-
1ul in appraising the imwediete hazard of the ingestion of the oxide and
nitrate, and the skin ebsorptior of the ether extract of the nitrate. TFurther
studies will be completed in tiie uo appraice the relative toxiciiy of cther
compounds. Aninals are kept from each group to ascertzin the chronic eflects
over a long period (mex irum for mice 2 years). The results of thess experi-
ments will sbill be useful in appraising any expectsd toxicity.

The effect of Vitanin C on radiation induced leukoperia. Themwis o
some evidence in the litsrature that rmassive adminigtration of Vitamin
C has a becneficial effect urcn recovery from radiabtion induced lenkomenia,
We pronose to study Shie effect in enimels. The work will be slartzd when
the new experimental laboratsry is completed at Thlcagd (June 1) =2né £rrrox-
imetely /4 months will be recuired o carry out the study. No additional

113420
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personnel will be required other than that provided in the new
laboratory.

If the recults reported in the litesrature ere confirmed the work
will have performed a most useful purpose. Ve feel that it is essen-
tial to study the validity of present claims.

Work for the coming month. Medicsl and accident control, industrial
hygiene and safety studies will continue.

Total body radiation studies in men will continue.
Enphasis will be placed on the haezard of X-metal to late skin damege.
X-metal toxicity studies will continue.

Plans for safety control of work and experiments at the Clinton
Laboratories vill be surveyed. :

A review of blood counts of the Chicago personnel on a statistical
basis will be undertaken.

pliguzi
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BIOLOGICAL RLSEARCH

X. S. Cole -~ Section Chief

A. Experiments in Progress

1. Fast n- and x-rays (Zirkle and Jacobson)

a, Drosophila egg survival. To give comparison of dose-survival
curves, x/n ratio for 50% survival and cross check with Victoreen
dogireters. 90 percent complete.

b. Rabbit survival after cingle doses. To give x/n ratio for 50%
survivael, and coumparison of dose-survival curves. 50 percent
conplebe.

¢. Rabbit blood and tissue changes after single doses. To determine
and compare injuries and recoveries of the hemopoetic system
primarily. 30 percent complete.

2. Beta and gamma radiation from P-products (Zirkle and Jacobson)

a. Marmalian survival for continuous exposure io ganma rays from
vombarded nitrate. To determine lethal dose and compare with
value for x-rays. Preliminary experinient.

b. Mammalian blood and tissue changes Juring continuous exposure
to garma rays from bombarded nitrate. To determine injuries to
the hemapoetic system and compare with those caused by x-rays.
Preliminary experiment.

¢. Bacteria colony formation. To determine dose-survivel curve
for combined continuous beta and gamma radiation frow bombarded
nitrate and compare with x-rays. Preliminary experiment.

d. Bacteria eolony formetion. To determine dose-survival curve
for gamma radiation from isolated Ba-La frection. Preliminary
experinent.

3. Radioactive gases (Abrams)
a, Cuinea pig blood and tissue chenges for continuous exposure to
Xet?7 and A4l, To determine natire end extent of injury caused
by beta and gamme radistions to respiratory and lipoid tlssues
primerily and check caslculated tolerance. Prelininary experiments.
L. Radistions from Pile #1 (Zirkle and Jacobson)

a. Rabbit blood changes during exposure to gemme and n lesksage
radiations. Conplete. '

"1
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1. Ldwed gman: and noracisziion at File 72 {Zirkle and Jecobson)

f.e HOUOE weight, Llood and vissue changss Iol ar ride w
YENSE :iﬁie: ard duravisns in pile &t low level as
onera” : 1711l pemid Tc ie T heduis of
erperi 5 an il leveis, prelinineary o chi T Acgl

CEerE, and U“‘l‘flh:?j ecuinate of pile h

i5 survivel, weight, blood G ticsue chinpes for
ile face =nd for long exposurss at low intsusity

at outer shield fate, To give rapid JD+~mﬂtu of pile hezard and

preliminery data on additivity of radiations and on dosimeters.

2, Isolated fast n, slow n ané gama av Pile #5 {Zivkle and Jacobson)

Rabbit survival, weight, blood and tissue changes for small to
large doses of each isolated radiation. To conpere fast n and
garma effects with each other and results already obtcined, to
compare slow n effects with calculated equivalent gamma readia-
sion, aud to detect any specific slow n effects.

3. Fast n and x~rays (Zirkle)

&. lMouse survivel so single doses. To determine vhether difference
in shapes of previous dose survival curves end x/n ratios for 50k

survivel are charachteristinss cf species or gocuetry.

b. ilcuse survival to supszponzd o and = dosss. To obtzin preliminary
data on the exbent to vhi ¢k radistion effects zre additive.

€. louse survival to high intersity continuous x-ray expocure. To
obhain Dre¢:m4;a1y estincve of tine~intensity rolaticn and in-
dicate ucefulirnecs of furiher invessigatioun.

4 Externsl gamne and beta rays from fission products s {Zirkle, Jacobseo
- qnd Cohn }
a. liouse aad rabbit survivel, weight, blceod and tissue chaﬂ~es
for conbvinued expcsuie o belta and gemma fron separate vaTC~d?uS¢

e

To eliminete geil-abzorpiion of uraniun now used, Jbualn tzthe
and tolevrance leovals with decaying sources.

sgurrcunded by figo
To cetemiine DG

cuids Bo bels

as coupnred T x-riy, for fane purTore

P

5. cases {Abrams and Jacobson)

&
e 3
Gi0n

’ 5 , 8 ﬁ 2 q Fen10od
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0. Tabbit welpghi, blood and tissuc _changes, for lonr eXposure
= N
4o ezlowlzted tolerance for Yot 3 epd 1133, To check caleu-
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c. Rabrit weight, blood and tissue changes for long exposure o
Lem-- ang i~-= 1a soluvion kettie gas discharge. To determine
effect of these gases with and without dilution made at sfack.

d. Kebbit, eguinea pig and mouse survival and tissue chenges for
coqtlnuoug exrposure to Xel33, To cGetermine nature of beta and
gerzna action, lethal level and time-Intensity reletions.

e. Guinea pig accumulation of IT>1 from atmoephere for short and
long exposures. To deternine thyroid assimilation from lung and
estiuate thyroid tolerance.

s {Cohn, Jacobson end Zirkle)

8. Rat metabolism of inhaled recoil F-products from uncoated metal
in Pile #3 by chemical separation, activity and radio-autographs.
To locate and ‘trace paths of daughters of short-lived gaseous
F-products in body.

b. Rat end rabbit metabolimn, survival, blood, tissue changes and
tissue activities for high dosems and for long exposures to irhaled
recoil F-products. To estimate hazard, tolerance and time factors
involved in coating failure, pile disester and milltary operations.

¢. Rat survival, weight and tissue changes and autographs after in-
gestion of long-lived F-products. To estimate and check hazards
and tolerances of fission product distribution.

d. Rat and mouse tissue changes, activities and autographs after
inhalation of long-lived f-product dusts. To estimate effeccts
of distributions.

Water conteamination (Zirkle and Cohn)

a. Fish exposure to x-rediation. To determine nature of radiation
deriage for species and distribution.

b. Fish assimilation of metal and F-products from exposure to metal
pool discharge. To simulate hazards of water cooled plant in
effects of temperature and coating leaks.

c. Figh metabolism and. injury from high concentrations of fresh
F-producte allowed to decyy.

C. Program for May 1943.

L1164
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30

To be finished:

&. Specific ionization report.
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Drosophila survival for x- and fast n- plus gan.a radisztion.

Mouse exposure chanbers for beta-radiztion from borberded
nitrate.

Design of low concemtration Xe exposures chanbers.
be continued:
Rabbit lethal and blood effects for x- and fast n-radiation.
Drosophila survival for fast n-radiation
Guinea pig tissue changes for A-41 exposure and controls.
Design of Nox and Xe extraction rrocesses for Site X,
be begun:
Rat metabolism of recoil F-procucts at Berkeley snd Chicago.

Rat metabolism tissue changes following ingestion of large
apounts of F-products.

rwwl wolglt BLG lobiar efyovts fiuu buabarceed glirave oeta-
radiation.

Construction and testing of low concentration Xe exposure chambers.
Degign 1131 vapor exposure experiments

Design F-product dust exposure experiuents.
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HEALTH PHYSICS

E. 0. Wollan -~ Section Chief

I. Present Status of VWork

A. Radisztion Instruments

1. Pocket meters (H. ii. Parker)
a. Yor gaura-rays.
Tyme developed here for use in humid climates on order
from Victoreen Instrunent Company. Projection meter for
reading tliese instruments is being developed by Victoreen
at our request.

b. For beta-rays.
Special thin wall meters for beta-ray measurements are being
used for experimental vork. The design for a cormercial model
is being worked out.

¢. Dental Films.
Work will be started soon on a study of the usefulness of
films as an exposure neter.

2. Recording Integron meters.,
Being manufactured by Victoreen. Testing of this instrunent
is being carried out here.

3. Rate neters.
Mr. H. A. Wilson is spending some time studying possible im-
provegents in this type meter.

4. Fast neutron measurements.
Work is 3till in progress on the development of en instrument
which will give an accurate measurement of neutron dosage.

5. Air and water sampling meters.
Techniques for these measurerents are being studied.

6. Vork of Radiation Monitoring and Instrument Coordinating Comnmittee.
Plan for X is approximately completed.
Work begun on a study of reguircments for W,

B. Biology Experiments.

A cooperative survey with Cole's Section of the biology experiments
is being made with the view of helping to plan the necessary physical
measurerents.

NEREEY
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C. Personnel
The plan for radiation monitoring at X requires several men wihc
will need to be trained. The shifting of part of thls section to
X requires a reorganization of the section at Chicago.

D. Lir and Tissue Sampling

Wiork is being continued on the measurement of the metal content of
dust collected in plants. The work with Dr. Tannenbaum on the nietal
content of tissues will soon be turned over to him.

E. Meteorological Program (P. E. Church)

1. Obtaining personnel and instruments for meteorological work
at W. Most of the instruments and personnel Lave been acguired.
It is expected that this work will be started soon.

2. Studies at X in connection with experimental stack in cooperation
with Leverett.

3. Cormdation of radiation measurcments and neteorology at X after
operation begins.

F. Health Section of Project Handbook

To be completed by June 15th.

II. Work for Current Month

III.

Practically all the sections listed in"I" will require attention during
the current month. :

Work for Future.

A, Setting radiation mornitoring plan at X in operation.
B. Testing all instruments to be imstalled.

€ . Experimental work with biology section

D. Heteorology studies

E. Improvement of instruments for W.

F. Continu=ztion of Health Hazard studies.

Lot
[
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IZPORTS O SUB-ERGINCTS

k. 8. Steone

NATTONAL CAIICER INSTITUTE- Dr. Cerl Voegtlinm, Chief

Problen I. (Drs. Lorenz, Heston znd Deringer). To find the level of
exposure over £ hours out of each 24 thet will cause demon-
strable blood and other changes, and thz effect of addi-
tional exposures on top of thess.

1. Chronic Exposures - to determine tolerances.
Eypogsures of Ol r, 1 r, 2 7, 4 7, and & r during
8§ hours of each 2.

) Blood counts

) Weight curves

) Iistolsgical chsnges
) Breeding

Observe:

2.Chronic Exposures plue Acute Exposurecs - to determine whethor
there is a local reserve and greater response to acute loses.

(a) Same chronic exposures zs in 1 with "acute" doses
¢f 50 r and 12.5 r in 5 hours (x-ray), and return
to chronic expocsure.

(b) Saue as "a" except no more scute exposure.

(c) Same as "a" except repeat acute exposure vhen
- blood returns to normel.

Mice-fully. Guinea Pigs-partiaelly. Rabits-very incompletely.

3.Chronic Exposures to 8 r for limited time - 1 month zndé 2 months.
4.Control Single sxposures tc 50 r and 12.5 r in 5 hours tine.
Rabbits and Guinea Pigs to be tried at criticel levels.

Problem II. {Drs. Henshaw end Nebttleskip). To determine the exposuras in
short periods required to cause definite blood ard other
' changes, the tine it takes to recover, and the effect of ro-
peating sinilar expostres.

1.Tissue and Blood changes caused by acute dosss of O; 1l2.5 1, 25 r,
50 r, 100 », 200 r, and A20 r.

2. Tissue and bloci chuanges

intervals, or vuch Liood rsiurn

o33
[
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of z-razy Yo Guinea

oY)
O
145]
iy
8]

isgve end Bidod chanzes ty aeube
<

4. Seme &3 above in Rabblits and Doge

]

Dys. Lorenz, Heston and Deringer hove cesn {it or their ovm account
T ith 24 hour continuous
0

ge teo which they had

to extend their vrevious geries of eiper
exposurss, using LAF, mice, exposed %o the sa
previousiy exposed CsH nice.

UNIVERSITY OF CALIFORNIA HOSPITAL, MEMORTAL HOSPITAL, and CHICAGO TUMOR

IESTITUTE,

Total body irradiation experiments included in Dr. Cantril's report.
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LETADOLISL, O FISCION PROIUCTS

J. G. Hadlton, I. L. Caeilef?, D. L. Gresnderg
(Radiation Laborubory, Uaiversity of Californie)

THT CBIECT OF TR FePFRIHINTS

(SN

g

l.

2.

Metavolisn of the Lone Life F-products

This problem has the »rimery purpose to enable us o z:eet the problom
of protectiorn of the civilian and militaxy porulation, and the nrotec-

ion of those individuals who may be sxposed either dirsetly or ir-
directly tc hazerds arising from the operation of the pile. A necss=-
sary correlary to the above is the investigation of rrocedures for
decontamination of individuals infected by F-products. The tracer
studies which have been sither completed or are under way have been
restricted to the loug life T-producte which are produced in significant
quantities by slow neutron fission. The so-called nidéle group of
F-products which arise frou fast neutron fission may have to be exen-
ined in & similar menner. 4% rresent I heve not sufficlent information
of the overall prollem to scable me to muke a decisicn concerning this
niddle group. .

Proposed Procedures Planned for Securing an Answer %o Problem Noted Above.

A. Tracer Studies

Successful procedures have been accomplished for the preparation of
the long life slow neutron F-products without the presence of inert
carrier. Both the individual clemonts and the raw mixture of ¥-
products free from X-metal are being administered to rats to evaluate
the distribution in the body. These substunces are adninistered by
mouth, by injection into the peritoneal cavity, directly into the
muscle, znd into the lungs.

In addition, & rrocedure has been devised by which it is anticipated

thet both short lived and long livel active deposits arising frou the
slow neutron fission of X-matal can be suspended irn the air and their
distributicn ir tae body determiunsd folloving inheiation of these sub-
stences. In adéition it is planved to evaluate both the distribution
and radiastion effects of the raw fission mixture containing the long

life material upon human lsukemia patients.

B. Removal Studies

Studies have been initiated under the direction cf Profescsor D.Ii.
Greenbery for the eveluvation of diflsrert zethol ; -
tamination of the animals to whonm F-vproducto have

The procedures walch he 1s stug lrg are L the

-

those employed in She removel of elcmin fron
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3. Tentative Crupletion Daten {To be accepted vith considerable
menbal reservation)

A. The gencral piciure of the netebclisi of the long life slow neutron
group ¢f X-mesal F-nroducts should be ir hand to a usable degree
barring unforssesn delays, by COctober 1, 1943

B. The practicebility of the rcuoval Pr n the body of the groups men-
tioned above is less amendable to & date line. AL present this work
is just getiing undsr wey. 1y personel opinion, for which I assume
sole regponsitility is that by Lizrch 1,1944, we should he in a posi-
tion to know how useful decontamination methods will be for the
treatment of clinical subjects.

Cj

C. The deadline for the fest neutron group cannot be predicted since
its vrgency is at present unknown to me.



