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PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE 2 DATE
Blology (Summery) Narch 15, 1955
3 CONTRACTOR * LABORATORY " | 4 WORKING LOCATION 3. CONTRACT NO,
CeCCh- Uckce ORNL Oak Ridge, Te A ¥iTED > ] I—
& BUBGET ACTIVITY | . BUDGET ITEM 8. SECUMTY CLASS | 3. METHOD OF REPORTING PROGRESS

NO. N8 Unnlulq'

16. PERSON IN CHARGE (CONTRACTOR'S STAFF) . 1L STATUS (INCLUDING STARTING DATE)
Alexander Hollaender . Active

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

Over-all objective of research in the Biology Division is the investigation

of the effects of radiations on living materials. One of the programs, of
very long-term implication, is a search for mutational changes in mice after
exposure to 300, 600, and 1000 r. Studies are also carried out on developmental
injuries occuring in mice irrsdiated during pregnancy. Fhysiological and
pathological effects of ionizing radiation in msmmals are unier extensive
investigation, with particular reference to radistion-induced disturbauces
such as leukemia, cataracts, and tumors. The following genetic problems are
being investigated: fundamental genetics in chramosome mechanics and gene actlon]
cytogenetic effects of radiation sdministered to viruses, microorganisms,
plants, and invertebrate animals. Programs concerning radiation effects on
cell division, growth, and metabolism are under way. Of great interest is the
search far physical conditions or chemicals that afford protection from
radiation or ephance recovery from radistion injury. In blochemistry, the
following programs are in progress: plant chemistry and photosynthesis; studies
on nucleic acid structure, mechanism of enzyme actiom, and on bioclogical
energy-transfer systems; and enzyme and isotope tracer studies on microbial
intermediary metabolism. The varied biochemistry research affords basic
knovledge necessary for interpretation and extension of the radistion studies
mentioned shove. In physical rsdiobioclogy and basic cell physiclogy, studies
are made of physical interactions of radiatioms with bioclogical msterials, as
well as with simple chemical systema: there are also research in basic cell
physiology by sdvanced physical and radicbiological techniques and investi-
gations of resdistion-induced electrolyte disturbances. The scope of the work
has been extended samewhet during the fiscal year 1954-55 in that the results
of the basic studies of the effects of radiation on microorganisms are now
being applied to msmmals. As vill be pointed ocut in the next section, s

of these results are of great significance. .

13. RELATED PROJECYS

We contime cloc‘ cooperation with: (1) a mumber of Atamic Energy Laboratories,
especially in a new pregrsm vhich is bdeing set up with the University of
Rochester, Atomic Energy Project; (2) & mmber of lsboratories of the British
Medical Research Council, i.e., Harvell, Chester Beatty Research Institute,
Cambridge Radiological Laborstory, Mt. Vernon Hospital, and several others;

(3) The National Buresn of Standards -- which association has turned out to be
quite profitable to us; (4) Southern Universities, through research participant-
ship, traveling lectures, and recemtly, a program vhereby we loan staff members
to teach in highly specialized fields carried out at no expense to this
Laboratory. Aid has been given to Duke University in establishing a radio-
biology course to be taught at the Beamufort Marine Labaratary; to other

NOTE: Financial infermation sheuld be set forth on reverse side of this ferm,

CAUTION: This decument must be clsssified accordiag to she information contained herein,
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13. RELATED PROJECTS Contimmed
Sourtthern Universities on specific projects like plant physiology, etc.; (5)
The U. S. Department of Agriculture -- in the use of atomic energy in
controlling insects; and (6) U. S.Air Force -~ the range of this cooperation
is being expanded.

1, ACCOMPLISHMENTS LAST YEAR

The studies on radistion protection and recovery have given new and interest-
ing results. It has been possible to produce in Escherichis coli e notable
degree of recovery from X-rsy damages by sdding the following three compounds
to minimal medium: glutamate, uracil, and guanine. E. coll cells which are
protected by chemical means and which recover by mutritonal support have a
lower mutation rate than would be expected after the doses of radiation used
in these experiments. This highly significant finding led us to attempt
repetition of these results on mammals. The latter studies are showing that
mice protected with S,A-aminocethylisothiocuronium:Br-HBr (hereafter referred to
as thiouronium) given before exposure, bone marrow after exposure, and a daily
supplement of streptamycin, the LD5g can be tripled. These findings open &
new field in radiation studies, especially since it was thought impossible for
animals to survive these massive irradiations.

The memmalian genetics group has now sufficient date on the effects of 300 r
on mutation rates in mice to fit the results into the pattern obtained with
600 and 1000 r. Quantitative histological studies of the effect of radiations
on the testis illustrete the great sensitivity of spermatogonia to X or gamma
radiation. Effects of doses as low as 5 r have been readily detected.

Studies have shown that repair of radiation demege to bean root chromosomes

is favored by adenosine triphosphate wvhich is utilized as an energy source for
biosynthesis of bonds to rejoin the broken chromosomes. Ehrlich mouse ascites

tumors have turned out to be excellent material for studying radiation damage,
providing an opportunity to correlate the data cbtained from plants with those
on mammalian tissues.

Studies with Habrobracon have permitted separation of the effects of

X irradistion and ultraviolet on the cytoplasm and the mmcleus. The effect of
anoxia on the rejoinability of heterochramatic and euchramatic chromosome ends
broken by irradistion is being studied in Drosophila. Interesting data have
been obtained on the effect of radiation on lﬁ&ness of chromosomes.
Centrifughtion lmmediately after X irrsdiation will interfere with the joining
of the chromosomes. % the relative biclogical effectiveness

of fagt neutrons as c X rays is much less for mutations than for
recovered chromosome abnormalities. Studies have demonstrated that the
so-called "inert" heterochromatic regions of chromosomes have areas with
specific function with regard to the peiring and disjunction of partially
homologous chromosomes.

The work on Paramecium brought cut that hydrogea peroxide camnot be
responsible for an apprecisble part of X-ray mutagenesis. Mercsptoethanol
and cysteanine protect against X-rsy damage in Paramecium. Hydrogen peroxide

Page 4
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‘spectra for delayed light in photosynthesls have been analyzed; the emission

ACCOMPLISHMENTS LAST YEAR

decreases the amount of mutation when the organisms are exposed to relatively
high concentrations either immedietely before or immediately after
X irrediation.

Tne histologicel studies of the mice which survived "Operation Greenhouse”
are continuing. Special attention is paid again to cataract production end
levkemogenesie; a transmissible disease of mice characterized by anemla,
leukopenia, splenomegaly, and myelosclerosis has been recognized. Activity
in the cooperative project with the U. S.Air Force increased during the past
yeer. Acute lethality studies in the 86-inch cyclotron permitted some
correlation of neutrom dose and energy spectrum with lethality in mice.
Studies on the effect of fast neutrons on cataract induction continue.

The mucleic acid investigations have continued to give interesting :l.nfo:.'n:bi.on;H
the purine mucleotides "a" and "b" have been identified as the 2' and 3'
phosphoribosides, respectively. Studies on enzymeOsubstrate complexes have
been extended to hydrolysis of a new linkage, the carbon-carbon bond, by a
proteolytic enzyme; this opens a hew area, and the possibility to study the
maximum bond strength that can be activated by an enzyme. Studles on
bacteriophage deoxyribomucleic acid have led to the discovery of a new
campound, O-glucoside of hydroxymethyl cystosine; this campound is
quantitatively significant in certain bacteriophage. A large fraction of
the bio-organic synthesis and testing program has been directed towerd
designing new campounds which will give increased radiation protection;

one of these compounds, thiouronium, is of greatest pramise.

The group on enzymology and photosynthesis, organized last year, discovered
a new type of luminescence in fungli. The path of synthesis of nuclelc acids
in the chick embryo has been traced by Cllt; differences in relative rates of
incorporation were observed following irradiation. The action and emission

arises fram chlorophyll.

The intermediary metabolism group, in continued analysis of the sulfhydryl
enzyme gystems concerned with decarboxylation of alkane dicic acids have
discovered ean entirely new type of peroxidizing enzyme and brought it to a
high state of purity. The enzyme is & flevoprotein peroxidase, and hence
the first nonporphyrin peroxidase.

In plant biochemistry, a study of high levels of ionizing and ultrsviclet
rediation has shown severe inhibition of photosynthesis, secretion of
metabolic products by algal cells, and sbnormal metabolism. The blochemistry
of the "greening" process in dark-growm leaves has compared the rate of
chlorophyll synthesis with the rate of carbon dioxide fixation to show how
the photosynthesis process is sacquired by the plant. A major storsge and
transport of phosphorus in plants besides inorganic or metaphosphate has been
discovered.

The general physiology group has developed several methods for the isolation
of particulate materlsl from cells. These new methods appear to be of great
vramise. The mechanism of the function of erythrocytes has been studied

further by means of acetylcholine content. This group is largely responsible

gz f
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ACCOMPLISEMENTS LAST YEAR Contimued

for the evaluation of the physical aspects of the gemetic effects of fast
neutroms from muiclesr detconations. In the comparative study of X and ganms
rays and fast nsutroms in the production of chromosome aberrations have

been contimed, the time and intensity relation has been tested. Paramagnetic
resonance methods for effects of radiation on polymers has been studied. Much
work has been done on the Cockeroft-Walton accelerator in an effort to bbtain
e maxismm emission of fast neutroms. Energy msasurements of fast neutrons
coming from the Cockoroft-Welton have received intenmsive study.

The proceedings, "Cenetic Recombination™ of the Seventh Annual Biology Research
Conference amve been submitted to the publisher; the proceedings of the Sixth
Anmual Biclogy Research Conference, "Effects of Radiation and Other Deleterious
Agents on Brbryonic Development” has been published.

In 1954, The Biology Division published seventyetwo full-length papers, 1
thirteen~-chapter symposium, 2 semiannual reports (ORNL), fortyeone abstracts,
and seven book reviews.

In addition to its staff, the Division had working in its labhoratories, nine
visiting investigators, two postdoctoral feliows, two Air Force men, and
several consultants.

15.

EXPECTED RESULTS THIS YEAR

Speclal emphasis will be placed during the caming year on the development of
the results obtained in this Laboratory in regard to radiation protection and
recovery. Not only will the new group (Memmslian Recovery) concentrate on
this work, but several other groups will conduct supporting experiments in an
effort to elucidate ths mechanism of protection and recovery. It is planned
to conduct @ major part of the work in this Laborstary, but certaim portions
will be farmed out to other Laboratories. Negotiations have been initiated
vhereby the University of Rochester, Atomic Emergy Project, would assume
responsibility for toxicity studies with the thicuronium compound. This has
pat a samevhat different pattern of development on the work of this Laboratory.
Much more extensive msmmmalian studies will have to be conducted.

It is hoped that the Meommallen Oenetics Group will complete its studies on the
effect af 300 r om mutation rate, and heve the 150 r test well on the way.

The work set up in coeperation with the U. S. Air Force should start to

produce important results im regard to acute and chronic exposure with fast
neutrons.

It might be of interest to compare the "Expected Results" which had been
predicted last year -- "Closer cooperation between the radiatiom protection
group and biochemistry investigations should give us results for designing
additienal methods for radiation protecticm. It is hoped to apply the findings
obtained in bacteria to animal work."” As predicted last year, the results

of this investigation turned out very well. It now seems possible to give
mach greater protection to msmmals against rsdiation than was ever thought

Page 6
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15.

EXPECTED RESULTS THIS YEAR Continued

possible. This will form some of the major themes for next year's investi-
gations.

The Cytogenetics work will contimue the elucidation of the mechanism of
protection of chromosomes against Xeray damage.

The individual biochemistry groups are now cooperating on the recovery project
and should contribute much toward s better understanding of the mechanisms
vhich are involved.

ARTICIPATED PROELEMS NEXT YEAR

Reference is again made to our last year's Budget outline, to the section on
"Anticipated Problems." Several of the predictions have been realized;

but the spplication to mammalian work was not possible since we did not

have the necessary staff to do the work. With the Yew Mammalian Recovery Group
+this will now be possible. For example, it is hoped that the thiocuronium
compound may be not only the practicel mesns of radiation protection, but

also of considersble help on problems in which the Air Force is interested.

It is also hoped that some of the findings which have been made in this
Laboratoary can be applied to man.

’
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AEC-189 (Back Poge Revised 1-55)

ESTIMATED ESTIMATED ESTIMATED
LAST FY — 1955 THIS FY — 1956 NEXT FY - 1957
17. NORMAL PROGRAM COSTS s 1,017,000 $.1,792,000 $.1,892. 000
R & D SUBCONTRACTS:
Yp E ONTRACTOR
1
2.
3.
4.
5.
6.
7. —_
TOTAL R & D SUBCONTRACTS s $ $
LARGE AND/OR UNUSUAL COSTS: . :
1. Domestic Research Associates 50,000 88,000 100,000
2. Foreign Research Associates 5,000 5,000
3.
4.

s - — -
TOTAL UNUSUAL COSTS 3 50,000 $___ 93,000 $__ 105,000
TOTAL PROGRAM COST s 1,667,000 $ 3 $1,997.000

18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS ......... 85.5 98,7 101.9
B. TECHNICIANS . . oo vvvvenrnnnnans
SUBTOTAL 85.5 98.7 101.9
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1.Foreign Research
2. Associates 5.0 5.0
3. ORINS 2.0 1.5
TOTAL DIRECT MANPOWER __87.5 _108.2 106,35
19. COMMENTS
Page 8
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- _—— PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

e

L PROJECT TITLE S DATE
PBiophysics (Summary)
3. CONTRACTOR « LABORATORY 4 WORKING LOCATION S, CONTRACT NO.
CéCCD - UCSCC ORNL Qak Ridge, Teannessee W-7405-Eng-38 |
& BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS

_NO: Xo, Unclassified | Seml-Annual
16. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11 STATUS ONCLUDING STARTING DATE)
___Kari Z. Morgam _Active

12 PURPOSE, NEED, AND SCOPX (GIVE NARRATIVE DESCRIPTION OF PRDJECT)

Reactor technology is advancing at a rapid pace and the time vhen significant
smounts of power will be developed is mot far off. The expansion in the
application of atomic energy could at any time be seriously hampered if
appropriate measures to prevent damage to people and dispersal of radio-
activity in the environment are mot taken., The HNealth Fhysics Research
program attempts to keep ahead of the expansion in reactor technology so
that as the rate of production of radiocactive materials is increased, the
knowvledge and means with which to control the hazards are available.

In order to provide this support more effectively, the Health Physics research
effort was reorganized during FY 1955 into four general prograus, radiation
dosimetry, applied radiobiology, sanitary engineering sand waste disposal, and
educetion.and traiming., These programs with their associated objectives are
outlined below.

A. Rediation Dosimetry

Thie program is concerned with experimental and theoretical investigations
into the fundamental imteraction of radiation and matter, The approach varies
in scope from basic investigations to the development of instruments for use
in redicbioclogy and applied health physics.

B. Applied Radiobiology

The results of radistion luint.ry, radiobiclogy, and reactor techmology
hazards studies are applied and imtegrated in this pregram to provide practical
data to determine maximm permissidle exposure lavels. -

C. Sanitary Engineerimg aad Waste Disposal

Aleuentiﬂ.mdnthhnlw of reactor techmology is safe and
ecencmical means of disposal amd comtrol of radioactive wastes. This program
is directed toward actwal dsvelopment, demgmstration and testing of such means
of comtrol. It is closely assecisted with reactor operation, chemical tech-

nelogy, and applied rediobioclegy.

i. Education amd Traiming

The expansioa ia the atomic emergy prograa requires a program for the
training of health physicists to de employed in AEC facilities, industry,
universities, hospitals, military services, asd othcr governmental and
private agencies.

NOTE! Fissaciel iafeemation sheuld be set fomsh on sevaces aide of this form.
CAUTION This decument must be classified sccording to the information contnined bemia.
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13,

RELATED FPROJECTS

A.
B.
C.
D.
E.
F.
G,

H.

I,
Jo
K.
L.
M.
¥.
0.

P,

ORNL Applied Health Fhysics Department

Weapons Testing Program

U.8, Geclogical Survey

ANP Project

ORRL Biology Division

Primate Laboratory, University of Texas

Health Physics Division, Los Alamos Sclentific Laboratory

Subcommittee on Internal Dose of the Rational Committee on Radiation
Protection and the International Commission on Radiologicel Protection

Massachusetts General Hospital ~ Dr. William Sweet

ORINS - Dr. Ralph Kniseley |

Ecological Society of America - Dr, Orlando Park

U.S. Public Health Bervice

Tennessee Valley Authority

Engineer Research and Mlownt Laboratories, U.S. Corps of Engineers
AEC Fe]lotship Program in Radiological Physics, Ynﬁderbut Unlversity;

University of Rochester, Brookhaven Rational Laboratory; University of

Washington, Hanford Works

Armed Forces Bpecial Weapons Project

k.

ACCOMPLISHMENTS LAST YEAR

Ao

Radiation Dosimetry

The program of basic and applied research in the field of dosimetry has been
continued. The processes by which high energy electrons lose energy in
penetrating matter have been ‘studied experimentally both for thin metallic
absorbers where the loss to the conduction electrons has been measured and
for thick ebsorbers where a statistical distribution of losses is found. The

Page 10
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ACCOMPLISEMENTS- LAST YEAR continued

ionization of gases by heavy particle bomkardment has been investigated as

to the effects of impurities in the gases, and preliminary data on electron
drift velocities and attachment coefficients have been taken. Theoretical
sztudies have beer concerned with the capture and loss of electrons by low
erergy heavy ions in passing throuwgh matter;, the polarization of the medium
by the field of the imcident perticle, the Cereakov effect; and the loss of
epzrgy to the plasma of comductiom electrons, Depth dose distributions have
beer calculated for neutroms amd measured experimentally for electrons. The
regponse of variocus films to meutrons amd X-rays has beea studied experi-
mentally and modificatioms of the neutron film have been found necessary.
Tezhniques of neutron measurement have been improved using proportional
counters and threshold detectors, and extensive application has been made in the
Revads tomd tests and the Tower Shielding Facility, and in the calibration of
the neutron flux from the 86-inch cyclotron and the Lady Godiva at Los Alamos
for use in biclogical experiments. The instrumentation involved in making
rediation messurements from aircraft has been improved and used during weapons
tests &8 well as in prospecting for uranium.

B. Applied Radiobiology

The Univeraity of Tennessee spectrographic laboratory under subcontract to
JRNL continued the amalysis of human tissue for the distribution of trace
clements. The functiom of procurement and preparation of tissue saxmples vas
transferred to OXNL ia order to expedite the program.

Quantitative spectrographic methods for the simultaneous analysis of 21
elements were developed as well as a spectrographic method for determination
of very low strontium concentratioms in various biological material,

Analysis of ®iopsy and autopsy samples from five expired patients who had
received intravemous injections of uranyl nitrate hexakydrate wvere completed
and the data will be analyzed wtilizing the ORACLE to determine the distribu-
tion and excretion of uraniwm as @ function of time.

The experimeantal dstermimatiom of the critical orgam, effective half-life,
and the per cemt retentionm of ingested Co®V (as & chloride) in mice was
coxmpleted,

A new and improved rsdiochemical procodni'e for analysis of radioactive

. strontium in wrine was developed and is nov im use in routine analyses.

Plans for am MPC library were formulated aad its establishment is underway.

Treehole mold samples from Oak Ridge, Ohio, and Delaware were irradiated for
study of effect of different dose levels on population pumbers.

vy
"y
[44]
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14, ACCOMPLISEMENTS LAST YEAR continued

C. Senitary Engineering Research
A third chemicé.l waste pit was constructed and put into use,

Studies were carried out to measure the effectiveness of the asphalt-tamped-
clay lined pit. -

Procedures were developed for determining radioactive Sr and Ba in natural
wvaters and for recovery of the more critical radiocactive materials fixed

to soils,

Work continued on methods of generating and estimating size of particles in
the 0,01 y radius range. '

D. Education and Training

In addition to the formal training program for the AEC Fellows in Radiological
Physics, other training programs were conducted for military medical officers,
personnel of outéide AEC contractors, and training courses were given ORNL
apprentice trainees and Applied Health Fhysics personnel. Special discussions
on Health Physics for periods of several weeks were held with scientists from
Japan and Egypt. Numerous lectures were given throughout the year at
universities, hospitals, ORNL, ORINS seminars and professional meetings.

15, EXPECTED RESULTS THIS YEAR

A. Radistion Dosimetry

Theoretical studies will include a quantum mechanical treatment of the
polarization effect, a calculation of stopping power for very low energy ions,
a range distribution for heavy recoil atoms, and a calculation of atomic dis-
placements in hydrocarbons exposed to fast neutrons.

Additional experimental work on electron drift velocity and attachment co-
efficients will be done., Depth dose studies will-be continued experimentally
for electrons using a new ion chamber and theoretically for fast neutrons
using the principle of linear energy transfer in a Monte Carlo calculation.

A nev facility for measuring neutron and gamma-ray scattering will be completed
and used to determine scattering from materials such as water, lead, aluminum,
concrete and steel, The dosimetry work will be devoted to the solution of
those problems which arise during the year. An aerial survey of the normal
background of the entire United States will be considered.

l134bbh
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15.

EXPECTED RESULTS THIS YEAR contimued

B. Applied Radiobiology

Approximately 100 sutopsies from various geographical locations will be
analyzed by the U,T, Spectrographic lsbhorstory. Tentative figures for
concentrations of about 20 elemexts in "standard man" should be established,

Analyses of biopsy and sutopsy samples for the determination of distribution
and excretion rates for uranium in man will be continued, Appropriate
mathematical analyses of these data will continue,

The Oak Ridge Hospital pathologist will routinely provide sutopsy tissues
for analyses related to intermal radiation dosimetry and the ORRL Health

Program,

Th:eL ogxperimn‘&al determination ot informition needed to establish MPC for
Ru

will be completed, .
The MPC reference library will de enlarged.

Work will be done on developing & radiochemical analytical procedure for
cesium and ruthenium in body fluids and on developing a general examination
procedure for people exposed in radiological accidents.

Prelininary studies of the effects of extermal radiation on natural populations
of treehole mold samples will be completed. Additional studies to determine
effects of internal and external radiation on species of population numbers,
total population pumbers and intra- and inter-specific relationships (food web,
experi.mnts) will be initiated,

C. Sanitary M&g Research
The efficiency of mineral and bituminmous limers for waste pits will be studied,
The study of the migration of radicactive and non-radiocactive materials ia
s0ils of different types and the chemical and physical processes uvolnd will
be continued,

Critical muclides in wastes from new processes vill be evaluated,

Evaluation of military water dscomtamination equipment for low level waste
vill be contimued.,

Work will combimus on methods of generatisg and measuring sub-micron particles.

Preliminary evaluation of filters using perticles in the 0,01 u radius range
will be made,

Page 13 T S Sl
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15.

EXPECTED RESULTS THIS YEAR coatimaed

D. Education and Trairing

Education and PTraining sctivities in Health Physics will continue to meet
the increased needs of the nuclear energy field and additional assistance
will be given to foreign countries,

ARTICTPATED PROELEMS NEXT YEAR

A. Radintion Dosimetry

The general program will be contimued with the addition of a study of
methods and techniques for estimating personnel exposure to neutrons in
accidents. A more direct participation in radiobiological investigations
is anticipated to enable better evaluation of dosage and to provide better
Pacilities for irradistion of blolcgical material. A Lady Godiva neutron
source at ORNL will assist in the above endeavor.

B. Applied Radicbiology

After completion of study of truce elements in "standard man in the United
States"”, spectrographic analyses of food, wvater, and solls geographically
distributed will begin. Also, an investigation of trece elements in "basic
man of uncivilized countries” will be initiated.

Distribution snd excretion studies of intrevenously injected uranium will be
completed and studies will begia on distrisution and exeretion of inhsled
uranium, :

Distribution and excretiom of other criticsl radiomuclides in man may be studled.

Ecological studies will continue at a level of effort yet to be determined by
the AEC, Studies at ORNL may include (1) bacteriological and mycological studies
of forest floor organisms, (2) expansion of natural population studies, (3) life
history studies oa major and critical arthropods, and () comparative studies
of populations from different associatioms withim the deciduous biome.

C. Sanitary Engineering Research

Eazaxrds associated with the operation of the high level waste disposal pits
at ORNL will be evaluated.

Geological investigatioms for new waste disposal sites at ORHL will continue.
Cocperative sanitary eagineering program with ERDL will continue.

Page 14
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i6. ANTICIPATED PROBLEMS NEXT YEAR contimued

C. Sanitary Engineering Research continued

Studies of filter penetration of particles in the 0.1 - 0.001 u radius range
wili be made,

Investigations will continue in the bebavior of sub-micron radiocactive
particles and the hazards these particles lmpose,

D. Education and Training

With the increase in progrems for the utilization of nuclear energy for
power, the need for trained Health Physicists will be increased, hence,
it 18 expected that the activities of the Education and Training program
will be expanded accordingly.

Page i5 “
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AEC-189 (Back Page Revised 1-55)

ESTIMATED ESTIMATED ESTIMATED
___LAST FY - 1955 THIS FY — 1956 NEXT FY — 1957
17. NORMAL PROGRAM COSTS s 140,000 s 797,000 $ 797,000
R & D SUBCONTRACTS:
TYPE & NAME OF SUBCONTRACTOR
. University of Tennessee
2. (Spectrographic Laboratory) 23,000 22,000 22,000
3.
4.
5.
6.
7. - - -
TOTAL R & D SUBCONTRACTS $__ 23,000 s 22,000 $___ 22 000
LARGE AND/OR UNUSUAL COSTS:
1. Nevada Proving Ground
2. (Neutron Dosimetry Program) 17,500 - . -
3.
4
5. - -
TOTAL UNUSUAL COSTS $ 17,500 $___ = $S__ =
TOTAL PROGRAM COST $__ 780,500 s__ 819,000 s__819,000
18. DIRECT MANPOWER MAN.YEARS MAN-YEARS MAN.YEARS
A. SCIENTISTS & ENGINEERS . ........ 30, 3.5 32,5
B. TECHNICIANS. . + o vvvnrevnnnnnns ___j__l 1.5 1.5
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1. Research Participants 1.0 0.9 0.9
2.
3.
TOTAL DIRECT MANPOWER 32.9 3.9 3.9
19. COMMENTS
Pega 1
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AEC-189
PROPOSAL AND AUTHORIZATION

FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE 2 DATE
Genstic and Cytogenstic Effect of Radiations Mexrch 15, 1955

3. CONTRACTOR - LABORATORY 4. WORKING LOCATION 5. CONTRACT NO,

C&CCD - UCSCC ORNL._ Oak Ridge, Tenneasee W-7405-Eng-26

& BUBGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLAS | 9. MF~™"'"™ NF REPORTING PROGRESS

| we. 6130 \ laasified | Pismsdin}y ssfl Semi-Arnual Reports
16. PERSOK IN CHARGE (CONTRACTOR'S STAFF) 1L STATUS (INCLUDING STARTING DATE)
r and imball Active

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

The efforts of the growp are devoted to cbssrvation and analysis of the genstic
and cytologital dammge caused ty radiations--thoss mechanlsms which account, in
large measure, for the f£inal cansequences of irradiation of cells, namely,
cellular modification and cell death. A number of genstic amd cytological
materials, each favorable for same biologioal reascn, are utilized, as well as
different radiational and envirommental conditions which allow mcre thorough
analysis of how rediation affects the genetic mechanism, For example, in these
studies, the mald Newrcspore allows a correlated amalysis of genetic effect and
cell survival, the plants Tradescamtia and Vicia of chromosamal effects, the
mouse ascites tumor of chramcsamal effects and survival in memmalian cells, and
maize of genetic and chramcecamal effects as well as survival., The cambination
of these materials and methods firnishes an overlapping system for the examin-
ation of genic, chromosomal and lethal effects of irreadiation on cells.

13, REIATED IROJETS
Cooperation with the University of Tennessee and Duke University.

[ik. ACCOMPLISHMENTS IAST YEAR

Modification of the cellular envircnment in Vicia and Tradescantia has revealed
that the ultimate expressicn of the rimary chramosamm] treakage caused by ra-
diation 1s subject to some physialogical control, In Vicia, it was shown that
ths repair of radietion damage to the chromoscmes is dependent on oxidative
metabolisa producing ATP, which is utilized as an energy source for blosynthesis
of bands to rejoin the broken chromosomes. Develomment of a new method of
chromosomal fusion anmalysis in scantia, for the purpose of studying the
axygen effect, demonstrated tha TIOR8 ckramoscmal damage with increasing
axygen tension was due firstly to increase in the primary hreakage rate, but
also partly to an effect oxygen Mas cn the rejoining of hroken chramoscmes. It
wvas found that simultanscus mitotic rate-chromosamal aberration observations
could be made in the Emrlich mouse ascite tumor; this allows ccarrelation of
these two well-known cellular effects of radiation. - '

It was shown in Reurcspora that there is an accumlatian of both spontaneous
and rediation-induccd recessive lethal mutations in continuoualy growing cul-
tures. The gensral Iroblem of genstic dmminance has been studied Ly the use of
artificially constructed nuclear reatios in Neurospara heterckaryons; contrary
to previous statements, it vas found that muclear ratios which give optimal
growth are not achieved, even in extendsd growing times, by cultures started
initially with one or the cther mucleus present as a small fraction.

NOTE: Financial information sheuld be set forth en reverse side of this form.
CAUTION: This decument must be classified according to the infesmation contalned herein.
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116. ANTICIPATED PROBLEMS NEXT YEAR

14, ACCOMPLISEMENTS IAST YEAR Continued

The association between the mutability of an unstable gens and a morphological

change in a chromosomal segment was analyzed in maize. A hypothesis on the
problem of gene action and protein specificity was developed.

15. EXPECTED RESULTS THIS TEAR

The successful demonstration that oxidative enzyme systems and ATP are involved
in the repair of broken chromosomes will be extended to a more detailed ex-
emination of the effect that particular enzyme systems play in such repair.
Magnitude of the oxygen effect has been shown to be related to the effective
energy of the radistion applied, but in an ambiguous way; an attempt will be
made to resolve these ambiguities by using the newly developed fusion analysis
in Tradescantia. The effort to demonstrate the guantitative relation between
chromosomal demage, mitotic inhibition, and cell death as a result of irradla-
tion will be contimued with the ascites tumor. ’

The factors limiting induction of recessive lethals and producing non-linear
growth response in Neurospora will be studied, and the emmmeration of genstic
loci undergoing recessive lethal mutation will be continued. Further inform-
ation on the behavior of unstable genes in maize is expected, Experimental
support for the hypothesis of protein synthesis in relation to gene action will
be sought.

he blological effect of radiation from the point of view of its effect on the
genetic apparatus will contimue to receive the majar part of the attention of
the group. It is becoming epparent that the final genetic consequences of
radiation are gquantitatively effected by the physioclogical conditions of the
cell at or after the time it is irradiated, and more infarmation on these
physiological veriebles and their effects will be sought.

Page <2
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AEC-189 (Beck Poge Revised 1-55)

ESTIMATED ESTIMATED ESTIMATED
LAST FY - 1958 THIS FY - 1956 NEXT EY — 1957
17. NORMAL PROGRAM COSTS s 220,000 $.150,000 $ 150,000
R & D SUBCONTRACTS:
_TYPE & NAME OF SUBCONTRACTOR
.
2.
3.
4,
5.
6.
7. —— s o ———— e ———
TOTAL R & D SUBCONTRACTS $ S S
LARGE AND/OR UNUSUAL COSTS:
1
2.
3,
« Toreign Research Associates - 1,000 . 1,000
5. Domestic Research Associates 10, 000 10, 000 10, 000
TOTAL UNUSUAL COSTS $___10,000 s 11,000 s 11,000
TOTAL PROGRAM COST s 160,000 $_161,000 $_161,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS ..o v 0. 9.0 9.0 9.0
B. TECHNIC'ANS..ll.....l.l.l‘ll. .
SUBTOTAL 9.0 9.0 9.0
C. OTHER TECHNICAL, _ ,
LOANEES: PARENT ORGANIZATION
1.
2.
3. Foreign Research Associatass 1.0 1.0
TOTAL DIRECT MANPOWER 9.0 10.0 10.0

v.

COMMENTS

11366713




/

AEC-189 PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE 2 DATE
‘ Effects of Radiation on Parsmecium
3. CONTRACTOR - LABORATORY 4. WORKING LOCATION B 5. CONTRACT NO.
csccp- ucsce ORNL Oak Fidge, Tennessee _ W-7405-Eng-26
6 BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS | 9. METHOD OF REPORTING PROGRESS
no. 6130 NO. Unclagsified | -
10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 1% STATUS (INCLUDING STARTING DATE)
R. F. Kimball Active

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

The single-celled animal, Paramecium aurelia, 1s used as a convenlently large
cell with which studies of various kKinds of radiaticn demage, both genetic and
nan-genetic can be made. The pwrpose is to investigate both the biclogical
nature of the damage and the mechanisms by which it is Irrought about and so to
contribute to the understanding of the biclogical effects of radiation. It is
hoped in this way to establish a logical bdasis for modifying these effects while
at the same time comtriduting lufarmation of basic diological importance,

13. RELATED FROJECTS

Cooperation by exchange of information with Indiama University and Argonne
National Iaboratory.

N ACCOMPLISHMENTS LAST YEAR

The demonstration that hydrogenm peroxide is not responsible for an appreciable
part of X-ray mutegenesis has been completed with additiomal experimental and
thearetical work, the latter by J. Z. Hearon of the Mathematics Panel.

Further studlies have been made of the behavior of cell nuclel dwring meiosis
and fertilization in Paramecium. The previous evidence for an autonomous effect
of the nucleust own genetic constitution on its behavier has been greatly
strengthened. A partial theory of muclear behavicr has been developed, and the
effects of X rays on behavicr have been interpreted in terms of it.

A number of studies on radistion-induced mutations in Paramecium have been made
to increase the basic infarmaticn about them and to attempt to modify their pro-
duction. Among others may be mentioned the finding that fast neutrons are more
effective than X rays in inducing mutations, the demonstration of a protective
effect of mercaptosthancl and cysteamine, and the discovery that hydrogen per-
oxide decreases the amount of mutation when the paremesis are exposed to rela-
tively high concentretiens either immediately before or immediately after X-
irradiation. .

15. EXPECTED RESULTS THIS YEAR

It 1s plamned to continue and expand the work with modifying agents in an
attempt to further elucidate the events taking place in the nucleus during and
shortly after irradiation. The investigations of the behavior of cell muclel
during fertilization will de continued, and it is hoped with information from
this and certain other studies to achievé a dbetter theory of mutation detecticn
in this speciles.:

NOTE: Financial information should be set forth on reverse side of this form,
CAUTION: This document must be classified according to the information contained herein.
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16. ANTICIPATED PRCBIEMS NEIT IEAR

As part of the contimuing program to achieve an understanding of the basis for
damage to cells by radiation, studies will be carried with modifying agents
and in other ways to study the events taking plece at the time of irradiation.
At the same time efforts will be made to learn mare of the nature of the bio-

logicel damege, the way in which it expresses itself in time, and the methods

by which thie expressicn can be changed.

Page X%
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AEC- 189 (Back Page Revised 1-58)

ESTIMATED ESTIMATED ESTIMATED
LAST FY - 1955 THIS FY ~ 1956 NEXT EY - 1957
17. NORMAL PROGRAM COSTS § 22,000 $ 42,000 $..52,000
R & D SUBCONTRACTS:
_JYPE & NAME OF SUBCONTRACTOR
1
2.
3.
4
5.
&.
7. — —_— —_—
TOTAL R & D SUBCONTRACTS $__ S S,
LARGE AND/OR UNUSUAL COSTS:
1. Domestic Research Associates 10,000 10,000
2,
3.
4
5. — _— —_—
TOTAL UNUSUAL COSTS s $___10,00C $___10,000
TOTAL PROGRAM COST $__ 52,000 $__52,000 s__ 62,000
18. DIRECT MANPOWER MAN-YEARS MAN-YFARS MAN.YEARS
A. SCIENTISTS & ENGINEERS «00cvoves 3.0 3.0 k.0
B- TECHN'CIANS.................- - -
SUBTOTAL 3.0 30 4.0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
L
2
3
et
TOTAL DIRECT MANPOWER 3.0 340 k.0

19. COMMENTS
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AEC-189

PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE 2 DATE

Insect Cytology and Genetics March 15, 1955
3. CONTRACTOR * LABORATORY 4. WORKING LOCATION S. CONTRACT NO.
C&CCD - UCACC ORNL Oak Ridge, Tennessee W-7405-Eng-26

13.

6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS | 9. METHOD OF REPORTING PROGRESS
No. 6130 NO. Uncla ied | Bimonthly and Seml-Anm
1L STATUS (INCLUDING STARTING DATE)

16. PERSON IN CHARGE (CONTRACTOR'S STAFF)

12 PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

RELATED PROJECTS

», F)84984¢ 8.1 Sl ~ AL EL

theyr Gaulden _Active

The purpose of this project is to obtaln fundamental informetion in genetlcs and
cytology and to study the effects of radiation an cytogenetic mechaniems in
orgenisms which have ghart generation times and large cells.

New radioautographic end cytochamical methods are belng used to correlate ra-
distion-induced mitotic inhibition in the grasshcpper with synthesis of nuclear
material of the cell. In the wasp Hahrobracon, where absoclute distinction can
be made between radilation killing by action upon cell cytoplasm or mucleus, the
mechenism of cell death (mclear and cytoplasmic) is bDeing examined in detail.
The effect of anoxia on the rejoimability of heterochromatic and euchromatic
chranosamne ends broken by radiation 1s being studied in Drosophila. As a final
example, a project is underway in Drosophila tc determine the relatlons between
chranoscme peiring in melosis and the processes of recoambination and disjunct-
ion of homologous chramoscmes.

Mention shouid be made of ths fact that the Drosophila group has two post-
doctoral Research Associates. This axrargement has been highly successful in
acquainting these young geneticists with the problems in radiatlon genetics
which confront the Atamic Energy Commisslon.

Close cooperation with Biophysics, Enzymology, Physilology, Pathology and Re-
diation Protection groups of this labaratory and with the Biology Deperiments

of University of Temnessee, University of Pennsylvanla, Unlversity of Mississip-
pi, Duke University, University of North Carolina, Florida State University,
Princetan Unlversity, University of Malne, and Susqueharma University.

k.

ACCOMPLISEMENTS LAST YEAR

Oxygen consumption is significantly reduced in grasshopper embryos in vitro by
X-ray doses of 3500 r and above and in embryos in vivo by doses of 10,000 r and
above (published). X-ray induced chromosame fragments which are not included
in the nucleus after cell division do not undergo the changes ncrmally occwrring
in chromosomes within the nucleus (published). The effects of radiation which
can be cbserved within the first few howrs after treetment on all types of cells
thus far stulied by radiobioclogists have been reviewed (published). Low dosage
alphe radiation (1 second irradiation with ean average of 0.8 particle/cell) re-
vealed that inhibition of mitosis was related to the Pdisson distribution of
of-particles striking prophase cells (in press). X-radiation causes chramo-
sames of mid-mitotic phases to became "sticky"™, the appearance of the effect
depending on dose of radiation and mitotic pkase at time of treatment (in press)

NOTE: Financial information should be set forth on reverse side of this form. ,
CAUTION: This document must be classified according to the information contained herein,
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14,

ACCOMPLISEMENTS LAST YEAR Contimed

High-speed cemtrifugation before X-lirradiation reduces the percentage of troken
Tradescantia chromoscmes and cemtrifugation during irradiation increeses the
percentage of broken chromosomes (published). The genetic dominant lethal
effect of nitrogen mustard resembles that of X rays whether done on Habrohracon
sperm (published) or different stages ~f developling eggs (in press) and both
agents probably act by blocking the synthesis of desoxyribonuclelc acid, the
substance which trensmits hereditary information fram cell to cell (in press
and in mamiscript). The reduced effect of X rays when administered in an
oxygen-free atmosphere, is more striking on Hebrobracon eggs than on sperm

(in press).. -

One group of accomplishments of the Drosophlla group centers around occasional
spontaneous instablility and radiatlion-induced breakage in ring chromosomes.
These studies have led to a reinterpretation of the qualitative camposlitian of
radiation-induced lethal mutations and the inherent stability of chromosomes,
The fact that fewer mutations are recovered in ring chramosames as compared
with normal rod-shaped chromoscmes suggests that some lethale are formed when
a chramosame is broken and the ends rejoin. This 1s in agreement with the
findinge that the relative biological effectiveness of fast neutrons as compar-
ed with I rays is much smaller for mutations than for recovered chramoscme ab-
normalities. Spontanecusly, unsteble ring chromosomes may become stable but
this stability is found to be lrreversible. The instability is shown to be
asgsociated with heterochramatin in the centromere region of the chramosame.
Evidence suggests that the ingtability 1s related to crossing over between
sister chromoscme strands. The impartance of thls sister strand crossing over
in normal meiosls bas heen demonstrated by using attached-X chromosomes. Ad-
ditional studles have demonstrated that the so-called "inert" heterochramatic
reglions of chromosomes have arsas with specific function wilth regards to the
palring and disJunction of partially homologous chromosames.

15‘

EXPECTED RESULTS THIS YEAR

The grasshopper and wasp studles are expected to yleld information on; lethal
action of radiation on genetic material in the cell, the differential effects
of radiation on various parts of the cell, influence of gases on radiatlon-
induced genetic changes, influence of cell water content on response of cell
to radiation, effect of radiation on synthssis of nuclear material, the number
of cytoplasmic particles inactivated when the cell is killed by irradlation of
the cytoplasm.

The Drosophila research program i1s expected to yleld information concerning
temporary or permanent interruptions in the contimity of chramosmmes arising
&8 a result of radiation-induced hreakage, hreakage of chromosome bridges, and
the normally occurring process of crossing over. This information will add to
the knowledge of chromoscme duplicaticn. Furthermore, changes in the contlmuity
of chromosomss result in changes in the enviramment of certaln genes. This
altered position of the gene often leads to & change in its functlon. These
alterations will be studied in order to galn insight into the relation between
gene function and chramosame continuity. Finally, the composition of popula-
tions of sex-linked recessive lethal mmtations indnced by radiations of differ-
ent ion densities will continue to be intensively lnvestigated.

Page 28
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16. ANTTC IPATED PROBLEMS NEXT YEAR

The grasshopper and wasp programs will involve; chemical and physical analyses
of structures in the cell and isolated fram the cell and furthsr analysis of
factors involved in radiation-induced mitotic inhibition. IDroscphila genetics
will center around studies on basic genetics and cytology as revealed by ra-
diation-induced chramosamal aberrations and the induction of gemetic alteratians
by different types of ionizing radiation.

Page 29
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AEC- 189 (Back Pege Revised 1-55)

ESTIMATED ESTIMATED ESTIMATED
LAST FY — 1955 THIS FY - 1956 NEXT FY - 1957
17. NORMAL PROGRAM COSTS s 107,000 s 107,000 s 107,000
R & D SUBCONTRACTS:
TYPE & NAME OF SUBCONTRACTOR
1
2.
3.
4.
5.
s
7.
TOTAL R & D SUBCONTRACTS $ $ $ _
LARGE AND/OR UNUSUAL COSTS:
1. Domestic Research Assoclates 20,000 20,000 20,000

2.
3.
4.
5.

TOTAL UNUSUAL COSTS

$ 20,000

$____20,000

$ 20,000

TOTAL PROGRAM COST s 127,000 s 127,000 s 127,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN.YE ARS
A. SCIENTISTS & ENGINEERS ... c...n. 8.0 8.0 8.0
B. TECHNICIANS . . o ovvvrvnnonnons o Soii - —_
SUBTOTAL 8.0 8.0 8.0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1.
2. ORINB 1.0 1.0
3.
TOTAL DIRECT MANPOWER 9.0 9.0 8.0
19. COMMENTS
Fage 30
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189
AscH PROPOSAL AND AUTHORIZATION

FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE 2 DATE
Genetic and Developmental Effects of Radiation on Mice
3. CONTRACTOR - LABORATORY 4 WORKING LOCATION 5. CONTRACT NO.
C&CCD - UC&CC ORNL Oak Ridge, Tennesses W-7405-Eng-28
6 BUDGET ACTIVITY | 7. RUDGET ITEM 8. SECUNITY CLASS | 9. METHOD OF REPORTING PROGRESS
NO. NO. »
10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11. STATUS (INCLUDING STARTING DATE)

William L, Russell

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

This is an expansion of the proposal and authorization already subtmitted under
this project title.

The major problems under investigation, or to be investigated, are: (1) the
effect of low doses of radiation on mutation rate, (2) the effect of repeated
or chronic exposures on mutation rate, (3) the measurement of over-all genetic
damage in populations, (4) mutation rate in females, and (5) the effect of
environmental agents, for example, protective chemicals, on radiation-induced
mutation rate. The purpose of the program expansiocn is to speed up this work.

The need for this study is reflected by the recommendations of the Natiomal
Committee on Radiation Protection in the National Bureau of Standards Hand-
book 59, which states: "As applications of atomlc energy expand and the number
of exposed individuals increases, genetic effects will become more important."”
Rapid advance in the development of industrial power reactors indicates that
there will be a tremendous expansion in the number of reactors and, therefore,
in the number of operating personnel exposed to low levels of radiation.

This, and other developments of atomic energy, emphasize the seriousness of
the potential genetic problems that may be encountered unless present very
meager information on the extent of the genetic damage to be expected from
low levels of radiation is supplemented by new data. Commissioner Sirauss,

on a recent visit to Oak Ridge National laboratory, emphasized the geriousness
and urgency of this problem and indicated that financial support for expansion
of this project could be obtained.

The urgency of obtaining information on the genetic effects of low levels of
radiation is apparent from the data already obtained, in this project, on
mutation rates in mice exposed to higher levels of radiation. These data
indicate that the genetic hazard of radiation in man may be considerably
higher than had been predicted from earlier studies on fruit flies. The
success of the experimental methods developed and used in the mouse mutation
studies already completed provides good assurance that expansion of the
program would result in a significant advance in knowledge in a relatively
short time.

The doses used in the present mutation rate studies are 1,000 r, 600 r, and
300 r. It is estimated that to obtain equally reliable data, in the same
length of time, a 150-r dose would require approximately twice the facilities
that were devoted to the 300-r experiment. Similarly, a 75-r dose experiment
would, on the same basis, require four .times the 300-r facilities.

It should be emphasized that with the experimental methods worked out in this
project, the mutation rate data ¢ap be obtained more rapidly with an expanded
program., At the level at which the project is operating, the length of a

NOTE: Financial infermatien should be set forth en reverse side of this ferm.
CAUTION: This decument must be classified sccording to the information contained herein,
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12, PURFOSE, NEED, AND SCOPE continued

generation in the mouse is not the limiting factor. In fact, the method used
for determining mutation rates is so efficlient in this respect that the
rapidity with which results can be obtained is roughly proportional to the
size of the facility,

It is believed that stiuiles of the genetic effects of repeated or chronic
exposures to total accuwulated doses of 150 r and 75 r will make possible a
realistic evaluation of this potaniially serious problem. In order to
accomplish this result the project should be expanded to approximately twice
its current level., This will require the addition of approximately eleven
scientific man-years, plus an appropriate number of animal attendants and
laboratory helpers. The present number of mice in the mouse farm must

be approximately doubled. This means that the physical facilitles for
Mouse Genetics research must also be approximately doubled.

The present mouse farm with its associated laboratories and offices is
located on the first floor of Builicd.n; 9210 in the ORNL Biology Area of the
Y-12 plant, It is planned to duplicate the first floor facilities on the
second floor, which is now vacant and completely stripped of its former
process equipment. Thus, the physical facilities can be provided rapidly.
The special stocks of mice developed for the mutation studies are already
available in such quantity for the existing project that multiplication for
the new work would cause no delay. These factors, together with the proved
value of the experimental method, the freedom from diseases, and the vigorous
reproductive behavior of the present mouse colony, indicate that a rapid
response can be made to the urgent request for more information on the serious
problem of genetic dangers of radiation to human populations.

13, RELATED PRCJECTS

Same as for regular Proposal and Authorization sheets.

14, ACCOMPLISHMENTS IAST YEAR

This is a new expansion of an existing project, the accomplishments of which
have been described on the regular Proposal and Authorization sheets,

15, EXPECTED RESULTS THIS YEAR

It is expected that the physical facilities will be completed, that the mouse
population will have been expanded and that the experimental animsls will be
undergoing exposure to chronic radiation or repeated low doses of radlation.

16, ANTICIPATED PRUBLEMS NEXT YEAR

Continuation of the project through this year should yleld a preliminary
appraisal of the genetic effects of exposure to low doses of mdiation,
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=
: ESTIMATED ESTIMATED ESTIMATED
LAST FY — 1955 THIS FY - 1956 NEXT FY - 1957
| 17. NORMAL PROGRAM COSTS s 284,000 5 2,000 $511,000
; R & D SUBCONTRACTS:
| TYP ME OF ONTRACTOR
T
1 2.
3.
4.
5.
6.
7. . — -
TOTAL R & D SUBCONTRACTS S L S $
LARGE AND/OR UNUSUAL COSTS: )
1. Foreign Research Associates 1,000 1,000
2. Domestic Research Associates 10,000 10,000
3.
4
5. - -
TOTAL UNUSUAL COSTS $_10,000 $__11,000 $__-11,000
TOTAL PROGRAM COST s 204,000 s_l53,000 $ 522,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN.YE ARS
A. SCIENTISTS & ENGINEERS . ........ 12.8 17.0 22,0
B. TECHNICIANS . . o oovvvnennnnnnns M~ =
SUBTOTAL 12.8 17.0 22,0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1. Foreign Research .
2. Assoclates 1.0 1,0
3.
TOTAL DIRECT MANPOWER 12.8 180 —23.0—

19. COMMENTS
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AEC-189 PROPOSAL AND AUTHORIZATION

FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE . 2 DATE
Biozhemistry: Nucleoproteins, Enzymes, Polysaccharides March 15, 1955

3 CONTRACTOR - LABORATORY 4. WORKING LOCATION 5. CONTRACT NO.

C8CCD - UC&CC ORNL Oak Ridge, Tennessee W-7405-Eng-26

6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CL’ASS 9. METHOD'OF REPORTING PROGRESS

yo, 6130 NO. Unclassified Bimonthly and Semiannual Reports
10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11 STATUS (INCLUDING STARTING DATE)

Waldo E. Cohn Active

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

A. Since mucleic acids are intimately connected with repreduction and growth,
processes which are known to be radiosensitive;information regarding the effect
of radiation upon their constitution and enzymology is desirable. This must be
based on an adequate knowledge of normal composition; structure and function.
New methods, developed in this laboratory, have revolutiormized certain con-
cepts of mucleic acid structure and have also led to the discovery, in living
tissue, of many new mucleotides which are related structurally to the mucleic
acids and functionally to the class of substances known as co-enzymes. Thus
it has become possible to think of nuclei: acids both as structural or template
units and as sources of the co-enzymes concerned with metabolic processes.

The mode of participation in either direction remains unknown and is the
general object of research in this field.

With increasing evidence of inhomogeneity among the cellular mucleic acids,
attention has been turned to the viruses and bacteriophages; which contain
micleic acids and which have the advantages of biological characterization,
demonstrable function and a far greater degree of chemical homogeneity than
the tissue mucleic acids. The process of bacteriophage infecticn of bacteria
serves as a model for studies on the general biological function of mucleic
acid and protein and affords an opportunity physically to separate these
materials and their functions. Bacteriophage thus offers a simpler approach
to the study of the precursors and enzyme systems involved in mucleic acid
synthesis and to the elucidation of the action of mucleic acids. These factors
are presumably basic to the role of nucleic acids in multicellular organisms.

B. Some biochemical results of radiation are probably exerted through an effect
upon enzymes. The sensitivity of an enzyme depends to some extent on its
degree of combination with substrates or inhibitors. Enzyme-subsirate complex
formation and the relationship of this to radiation sensitivity is being
studied utilizing advanced techniques developed in this laboratory which have
made possible a new approach to this problem. The discovery that a proteolytic
enzyme can hydrolyze the carbon-carbon bond, sing from this study; offers a
new approach to the study of the energetics and specificities involved.

The experience and technique developed in working with the glyconyl peptides
makes possible an approach to an effective study of the large and little under-
stood class of biologically important substances known as mucopolysaccharides,
of which heparin is an example, which are implicated in radiation damage. Us-
ing the synthetic enzymic amd chromatographic techniques available in this
laboratory, an investigation of the biochemistry of this class of materials,
beginning with a survey of microbiological sources of pertinent enzymes, is
under way. -

The synthesis and préliminary screening of substances related to the few known

NOTE: Financial information should be set forth on reverse side of this form.
CAUTION: This document must be classified according to the information contained herein.
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12. PURPOSE, NEED, AND SCOPE Continued

radiation protecting compounds has made available some compounds having en-
hanced protective powers. The study of the influence of these upon well-
defined ensyme systems, to elucidate modes of action and advance our knowledge
of radiation action and protection, is planned, '

13. REIATED PROJECTS

A. The synthesis and testing of organic substances related to those having radia-
tion protection activity is a collaborative project betwsen the Biochemistry
and Radiation Protection groups, It is anticipated that this activity will
contime. Consultation between Biochemistry and Enzymology groups will
contime.

14, ACCOMPLISHMENTS 1AST YEAR

The Hydrolysis of Carbon-Carbon Bonds by &{-chymotrypsin (Doberty); The Pro-
tective Effect of a Series of fP-mercaptoethylamine Derivatives (Doherty and
Burnett); Identification of the Purine Nucleotides a and b as the 2'- and
3t'-Phosphoribosides, Respectively (Knym and Cohn); Ribose Phosphatess Produc-
tion, Ion-Exchange Separation and Characterization (Khym, Doherty and Cohn);
The Linkage of Glucose in Coliphage Mucleic Acids (Volkin).

15. EXPECTED RESULTS THIS YEAR

Ao The nucleic acid moiety of bacteriophages will be further studied with respect
to mucleotide sequences, the metabolic pathways of synthesis and degradation
during infection, and the extent of controlled damage to parental mucleic acid
as a function of its effect on specific biochemical properties of the infected
cell. The protein part, which can be isolated; is to be examined with respect
to its general biochemical effect on host cells and the relationship of these
to the infective process.

B. The predicted finding, that a carbon-carbon bond can be hydrolytically cleaved
by the proteolytic enzyme o -chymotrypsin, will be exploited in two directions,
with variations in substrate to establish the relationship of the phenomenon
to bond strength and with different proteolytic enzymes (e.g., trypsin) to
establish its degree of umiversality. The synthetic protective agents will be
tested in more closely defined systems as an approach to establishing modes of
action at the biochemical level, The preliminary finllings on the degradation
of heparin are expected to lead to the separation of crude engyme systems and
the establishment of intermediates.

16. ANTICIPATED PROBLEMS NEXT YEAR

A. Future work will be based on the resultis obtained this year; towards the goals
of elucidating the interrelationship of micleic acid and protein in affecting
inheritance and growth and of establishing correlations between chemical prop-
erties of mucleic acids and their bilological effectiveness. With some
knowledge of the relation between the chemistry and the biology of these sub-~
stances; interpretable and meamingful radiation studies may be devised,
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16. ARTICIPATED PROBLEMS NEXT YEAR Continued

B. The widening appreciation of the relationship between enzymes and their sub-
strates should lead to a better understanding of biological catalysis and to
its possible role in radiation damage. The participation of radiation pro-
tectors in biochemical systems should lead to a better understanding of pro-
tection mechanisms and the discovery of the systems affected by radiation. The
establishment of ensymes and intermediates in the blosynthesis and degradation
of heparin and other mucopolysaccharides should lead to a definition of the
participation of this class of cellular substances in radiation changes."
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ESTIMATED ESTIMATED ESTIMATED
LAST FY — 1955 THIS FY — 1956 NEXT FY — 1957
17. NORMAL PROGRAM COSTS s 147,000 s__ 147,000 s 147,000
R & D SUBCONTRACTS:
IYPE & NAME OF SUBCONTRACTOR

1

2,

3,

4

5.

6.

7. _—

TOTAL R & D SUBCONTRACTS $ s $

LARGE AND/OR UNUSUAL COSTS:

1.

2.

3

4.

5. Foreign Research Associates —_1,000._ —1,000
TOTAL UNUSUAL COSTS 3 $__ 1,000 $ 1,000
TOTAL PROGRAM COST s 147,000 s__148,000 $__1kB_000

18. DIRECT MANPOWER MAN-;E&RS MAN.YEARS MAN.YEARS

A. SCIENTISTS & ENGINEERS ... ...... o 90 9.0

B. TECHNICIANS. . «.vvvenn. e e Y

SUBTGTAL 9.0 9.0 9.0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION

. Foreign Ressarch Assoclates 1.0 1.0
2.
3. . .

TOTAL DIRECT MANPOWER 9.0 10.0 10.0

19. COMMENTS
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Ascrip PROPOSAL AND AUTHORIZATION

- POR RESEARCH OR DEVELOPMENT

L PROJECT TITLE ‘ 2. DATE
Mathematics and Computetion - Biology Merch 15, 1955 |
3 CONTRACTOR - LABORATORY 4. WORKING LOCATION 5. CONTRACT NO.
C&CCD - UC&CC ORNL Oak Ridge, Tennessee W-7405-Eng-26
6 BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECUNITY CLASS | 9- METHOD OF REPORTING PROGRESS
No. 6130 NO. Unclassified Semjannual Reports
16. PERSON IN CHARGE (CONTRACTOR'S STAFF) 1. STATUS (INCLUDING STARTING DATE)
A. S. Householder In progress since Japuary, 1949

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

To provide mathematical and statistical consultation and Fmpiutationai 21d
for biological and medical research workers. Mathematical consultation
serves to cast current biological theory into mathematical models capeble
of quantitative evaluation. Statistical consultation aids in the design
of useful information at minimm cost of time and effort, and evaluates
experimentel results. To engage in basic research in statistics and

- mathematical biology relevant to typical and current problems in the general
blological program.

13. RELATED PROJECTS

This work frequently merges with Mathematics and Computation for Health
Physics and for Physical and Chemical Research, inasmuch as the techniques
are often identical.

1k. ACCOMPLISHMENTS LAST YEAR

The overall level of consultetions and computations did not change although
there was a notable increase in requests from physical and chemical groups
for assistance in curve-fitting and parameter-estimation problems. Problems
of design and analysis of radiobiological experiments continued to provide

the bulk of the work. Work in mathematical biology included an analysis

of the diffusion-reaction problem for intact cells which allows the concentra-
tion of hydrogen peroxide to be predicted under various conditions including
irradiation. This analysis was employed in an extensive study of the role

of hydrogen peroxide in mutagenesis in paramecium aurelie.

15. EXPECTED RESULTS THIS YEAR

Pinal data from the Greenhouse experiment will be collected and put on punched
cards this year. It is expected that the analysis of these data will add
considerably to the normal work load. Extensive research on approximate
golutions of the general diffusion-reaction problem will be carried out and
such solutions checked against exact solutions obtained from the Oracle.

This work is based on the importance of the diffsion-reeaction problem in the
so-called "oxygen effect” in radiation damage. An examination will be made

of the mathematical basis of current methods of computing, from isotopic
tagging data, the mean survival time in a cell population.

| 16. ANTICIPATED PROBLEMS NEXT YEAR

Dependent upon overall Biology program and upon the precise nature of the
results stated in the above mentioned project.

NOTE: Financial information should be set forth on reverse side of this form.
CAUTION: This documen: must be classified according to the information contained berein,
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AEC-189 (Beck Pege Revised 1.55)

ESTIMATED ESTIMATED ESTIMATED
LAST FY — 1955 THIS FY - 1956 NEXT FY - 1957
17. NORMAL PROGRAM COSTS s 40,000 s 40,000 s__bo,000
R & D SUBCONTRACTS:
_JIYPE & NAME OF SUBCONTRACTOR
1
2.
3.
4
5.
é.
7. — —_—
TOTAL R & D SUBCONTRACTS $ s $
LARGE AND/OR UNUSUAL COSTS:
1
2,
3.
4.
5.
TOTAL UNUSUAL COSTS $ $ $
TOTAL PROGRAM COST s k0,000 s__ 40,000 $__ 540,000
/ \
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YE ARS
A. SCIENTISTS & ENGINEERS . ...... .. 2.0 2.0 2.0
B. TECHNICIANS . s © 0o vvversonnsns S S - SIS R,
SUBTOTAL 2.1 2.1 2.1
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1.
2.
3.
TOTAL DIRECT MANPOWER 2.1 2.1 2.1
19. COMMENTS
Fage 39

134b9q1




AEC-189 PROPOSAL AND AUTHORIZATION

FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE 2 DATE
| Pathology and Physiclogy _March 15, 1959
3. CONTRACTOR - LABORATORY 4 WORKING LOCATION 5. CONTRACT NO.
C&CCD - UC&ECC ORNL Oak Ridge, Tennessee W-7405-Eng-26
_6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS | 9. METHOD OF REPORTING PROGRESS
| wo. i NO. Unclassified [Rimonthly amd semianmual reports .
10. PERSON IN cnuaz (CONTRACTOR'S STAFF) 11. STATUS (INCLUDING STARTING DATE)
Arthur C, Upton . ‘ Active., Started July 1, 19L9.

12. PURPOSE, NEED. AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

A. To determine the long term pathologic changes, such as cancer induction,
cataract development, and other diseases, resulting from acute or
chronic exposure to ionizing radiations and to learn the mechanisms of
these effects.

B. To explore the causes of massive irradiation death, with a view toward
developing means of protection.

C. To investigate differences in the biological effectiveness of the various
types of ionizing radiations, such as neutrons and gamma rays.

D. To study the incorporation of radicactive substances into the body and
the detrimental results thereof,

13. RELATED PROJECTS
Cocperatlon with the U, S. Navy, Task Force 3 ("Operation Greenhouse"), the
. Air Force (ANP Project), and other sections of the Biology Division.

1h. ACCOMPLISHMENTS LAST YEAR

Publications: Some Late Effects in Mice of Jonizing Radiation from an
Experimental Nuclear Detonation; The Morphogenesis of Pituitary Tumors
Induced by Radiothyroidectomy in the Mouse and the Effects of their
Transplantation on the Pitvitary Body of the Host; Physiologic and
Histochemical Changes in Comnective Tissue of Rat Induced by Total Body
Irradiation; late Effects of Thermal Neutron Irradiation in Mice;
Leukemogenesis by Ionizing Irradiation; A Transmissible Disease of Mice
Characterized by Anemia, Leukopenia, Splenomegaly, and Myelosclerosis;
Platelet Life Spzn as Measured by Transfusion of Isotopically labeled
Platelets into iatsj Spontaneous and Radiati'n Incduced Adenomas of the
Adenohypophysis in Mice; Occular Changes in Small Animals Induced by -
Whole~Body Ionizing Irradiation; Radiation Hemorrhage and Spleen Homogenates;
Uptg:e of radiocactive Sulphate by Elements of the Blood and the Bone Marrow
- of Rats.

Other recently campleted work in some major areas of research will be
presented in April before the Federated Societies and in my before the
Radiation Research Society.

NOTE: Financisl information should be set forth on reverse side of this fom,
CAUTION: This document must be cluuiﬁehcce«“n; to the information contained berein.
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15. EXPECTED RESULTS THIS YEAR
Conclusion of the investigation of the long-term effects of atamic bomb
irradiation in mice ("Operation Greenhouse'"),
Further elucidation of same of the mechanisms of the induction of leukemia
and other neoplasms by irradiation.
Additional information about the effect of irradiation on the aging process.
Further knowledge of the pathogenesis of radiation-induced permeability of
blood vessels and comnective tissue.
Elucidation of some aspects of the effects of ionizing radiations on
megakaryocytes and blood platelets,

16, ANTICIPATED PROBLEMS NEXT YEAR

Anslysis of the induction of cataract, leukemia (various types including
myeloid), and other neoplasms by acute and chronic fast neutron
irradiation in mice, and the relative blological effectiveness of fast
neutrons for these parameters.

Pathogenesis of radiation~induced cataract, leukemia, and tumors, and the
factors which enhance, retard, or prevent the induction of these diseases.
Continuation of studies of the behavior of hemopoietic cells after irradiation.
Investigation of fundamental differences between the effects of neutron and
gamma irradiation in mammals, considering all vital organs, in part to guide
the development of the ANP Project.

Studies of the altered physiology of the endocrine glands and connective
tissue resulting from irradiation; the possible relation of these changes
to the aging process.

1134593 -
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AEC-189 (Beck Poge Revised 1-55)

ESTIMATED
LAST FY — 1955

ESTIMATED
THIS FY - 1956

ESTIMATED
NEXT FY - 1957

17. NORMAL PROGRAM COSTS -
R & D SUBCONTRACTS:

—IYPE & NAME OF SUBCONTRACTOR

NowawN

TOTAL R & D SUBCONTRACTS

LARGE AND/OR UNUSUAL COSTS:
18
2.
3.

4. Foreign Research Associates
5. Domestic Research Associates

TOTAL UNUSUAL COSTS

————

s 195,000

10, 000
s 10,000

$

"1,000
10,000
s__ 11,000

195,000

195,000

1,000
10,000
$ 11,000

TOTAL PROGRAM COST s 205,000 s__ 206,000 s 206,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS . ........ 6.8 7.0 7.0
B. TECHMNICIANS. . vvvvvuronnnoonns e oo
SUBTOTAL 6.8 T.0 7.0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
R
2.
3. Foreign Research Associates 1.0 1.0
TOTAL DIRECT MANPOWER 6.8 8.0 8.0

19. COMMENTS
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' -189
AEC PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE : ) 2 DATE
_ﬁgsg;anm‘_m_hmarmw March 15, 1955 |

3. CONTRACTOR = LABORATORY 4. WORKING LOCATION $. CONTRACT NO.

C&CCD- UC&CC ORNL ] Oak Ridge, Tennessee W-740%-Eng-26

6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS

No. 6230 NO. ed | -

10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11. STATUS (INCLUDING STARTING DATE)
| S. F. Carson Active, June, 1047

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

In order to improve the understanding of basic bilochemical processes which
control growth, cell division and death, metabolic and enzyms studies ere
carried out om microbes. The detailed mechanisms of many isportant degradative
and synthetic reactioms in living systems are unknowm. Various microorgenisms
and enzymss obtained frem them, are used as simplified systems to study the
details of these reactioms. Such experiments are necessary to furnish a

sound basis for studies concerning radiation effects cn important enzyme
systems. (See #15 for descriptiom of active phases of this project).

13. REIATED PROJECTS

Knovledge geined frem studles on peroxidizing flavoproteia enrymes (#15)

nay be of velus in interpreting the "oxygen effect" observed in radiation
studies. The increasing importance of "thio" compounds in vadiation
protection stuiies, mekes it increasingly urgent to cantinue our present work
on reacticn mechanigms sssocimted with gulfhydryl-coenzymes.

14k, ACCOMPLISHMENTS LAST YEAR
Published papers:
The DPNH axidizing enzymes of Streptococcus faecalis. II. The enzymes

utilizing oxygen, cytochrome ¢, peroxide and 2,6-dichlorophenocl-indophenocl
or ferricyanide as oxidants.

The flavine requirements for DPNH-menadiocne reductase in Streptococcus
fascalls.

Following MSS accepted by Jownals (in press):

The camplete degredation of carbon-14 labelled succinic acid and succinic
anhydride.

Diacetyl oxidation by Btreptococcus faecalis, a lipoic acid system.

Following work is elso complete:

~

Sulfhydryl-coenzyme reactions in decarboxylation of suceinic acid by propionic
acid bacteria..

!

&
NOTE: Financial information should be set forth on reverse side of this form. /
CAUTION: This document must be classified according to the information contaioed herein.

Page 45 \

1134099 4 |




AFC-189

ACCOMPLISHMENTS IAST YEAR continued

An "active" one-carbon fragment produced during succinate decarboxylation.

15.

IXPECTED RESULTS TEIS YEAR

" With the highly purified Streptocoocus faecalis peraxidase it is plammed to

study the machaniem of flavoprotein catalysis, since the very striking
discovery has been mede that direct epectrophotometric determinstiom of an
"enzyme-substrate complex" is possidble in this system. The mechanism will
be studied in regard to (1) metel catalysis, (2) whether enzymatie catalysis
is involved in the synthesis of holosnzyme from apoenzyme, and (3) whetber
coupled. phosphorylation (or phosphate twrnmover) is involved in this, o any
of the other oxidases of S. faecalis.

This system also makee possible an extremely aens%tive quantitative
micro-assey for peroxide (of the arder of 1 X 10°° millimoles).

With the succinic decarboxylase system (containing sulfhydryl-coenzymes)
from Propionibacteria and Veillonella, i1t is expected that the mechamism
of cne-carban transfer "carboxylatiom reactioms” (COp-fixation reactioms)
will become better understood; this eystem at present gives the first
evidence of a lebile intermodiate in such reactiams.

16.

ARTICIPATED PROBLEMS NEXT YEAR

Continvation of work in the field of (1) sulfhydryl-coenzymes in decarbaxylation
reactions, (2) one-carbon transfer mechanisms involving "active" fregmients,
and (3) studies on flavoprotein enzyme mechanisms involving use of enzyme-
substrate complexes.
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AEC-189 (Beck Poge Revised 1-35)

ESTIMATED ESTIMATED ESTIMATED
LAST FY — 1955 THIS FY — 1956 NEXT FY — 1957
17. NORMAL PROGRAM COSTS s 93,000 s 93,000 s 93,000
R & D SUBCONTRACTS:
YP R
1.
2.
3.
4
5,
6.
7. —
TOTAL R & D SUBCONTRACTS $ $ $
LARGE AND/OR UNUSUAL COSTS:
1
2.
3.
4.
5.
TOTAL UNUSUAL COSTS s $ s
TOTAL PROGRAM COST $__ 93,000 s___93,000 $ 93,000
! 18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS . ... ..... 5e0 5.0 5.0
B. TECHNICIANS . o oo vvvvvnnnnnonne oo . -_— =
SUBTOTAL 5.0 5.0 5.0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1
2.
3. 007 005
TOTAL DIRECT MANPOWER 5.7 5.5 5.0
19. COMMENTS
Page 45 e
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AEC-189

PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE 2 DATE
| Plant Biochemistry Merch 15, 1955

3, CONTRACTOR * LABORATORY 4. WORKING LOCATION S. CONTRACT NO.

C&CCD- UC&CC ORNL Oak Ridge, Tennessee W-7405-Eng-26

6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS

No. 6130 NO. Unclessified | Bimonthly end Semi-Annual Reports

10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11. STATUS (INCLUDING STARTING DATE)

N. E. Tolbert : . Active, December 1952

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

This project deals with the biochemistry of plant metabollsm and the effects
of radiation on piant development. Certain biochemical principles common
to both plantes and animals are involved ir growth and radiation sensitivity
end some of these problems are conveniently studied with plants. Normal
processes of growth, metabolism and photosynthesis are being studied by
tracer techniques combined with chromatograpny and respiratory measurements.
The effect of ultraviolet light and icnizing radiation upon these living
processes of growth are being investigated.by biochemical procedures.
Particular emphasis is placed upon changes in enzyme activity within the cell
after irrediation. These changes are reflected in the metabolic products
and their utilization in the cell. Consequently, procedures are being
developed for chromatographic analysis and isolation of smell amownts of
naturally occurring metebolic campounds labeled with radiocactive carban or
phosphorus. After isolation; the identification and biological fimction of
these compounds, as well ss the enzymes catalyzing their utilization, are

being sought.

REILATED PROJECTS

Chromatographic analyses of urine samples of mice have indicated that a great
number of coampounds can be detected and separated from the urine by these
methods. Detallel 1identification of these compounds would be 2 major problem
for a physiclogical group. Arelysis of urine from irradiated mice has not '
revealed any product which consistently changed as a result of the irradiation.

ik,

ACCOMPLISHMENTS LAST YEAR

Isolated enzymes are themsslves not particularly radiation sensitive.
Blological effects of radiation may be due to damage of the chromoscme and -
the mechanism by which they control the formatior of enzymss. Control
experiments on a system to test the effect of radiatiocn on earyme formetion

has been perfarmed. FPlants grown in total darkness exist without chla:q%‘hzsl:
or the photogynthesis process. When placed in the light they have been s

to acquire over a period of one or two days the ability to photosynthesize. \
During this time there asnmxrs a greening process and the adaptation or et
synthesis of some of the enzymes for catalyzing photosynthesis. The biochemisr;
of this greening process is of value to basic agricultural research by

itself. Besides these experiments ocn the greening process, the effect of
ionizing and ultraviolet radiation on the photosynthesis procese in green

—

Tl - L o y—

NOTE: Financial infermation should be set forth on reverse side of this form.
CAUTION: , This document must be classified according to the informatien contained herein.
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ACCOMPLISHMENTS 1AST YEAR continued

plants has been investigated. A rapid and convenient menometric ultraviolet
actinometer has been developed for the measurements of ultraviolet light
intensities used in biological radiation. FPhotosynthesis in the green plant
is severely inhibited by high levels of both types of radiation and the cause
of the destruction is being investigated.

Analyses of organie phosphate esters, several specific enzymes in plant
tissues, and the effect of inhibitors on plant respiration and photosynthesis
have continusd. Varistions in these substences and processes have been
noted after radiation treatment, but interpretation of the results depend

on better identification of their normal functions.

Publications listed in press from FY54 were published in FYS5 and further
work cm the biochemistry of cell free protoplasm has contimued. In FYS55
papers have been given on separation of organic phosphate esters in plants;
biochemical changes dwring greening of dark grown plants; formic acid
metabolism in plants; phosphate transport in plants; and effect of carbon
monoxide on photosynthesis and phosphete esters in plants.

15. EXPECTED RESULTS THIS YEAR

In FY56 the group will continue its investigation of basic plant biochemistry
and the changes in the processes brought about by radiation. It is anticipated
that the first phases of the work of the effect of ionizing and ultraviolet
radiation on photosynthesis, phosphate metabolism, and excretiom of compounds
by normal green chlorella cells will be completed and published. The sams
tests will be repeated on plants grown in total darkness which will be
“irradiated during their greening period when placed in the light. A
comparison will then be possible of the radiation semsitivity of the
photosynthesis process in a mature green leaf with the effect of rai&ation
on the same process during i1te formation. The use of radioactive C*7 and
P32 and chromatography will continue to be the major research tools in these
investigations.

With the use of large algee cells, biochemical changes after physical injury
and again are to be explored. Data collected from the wnicellular systems
should eventually be applicable to the more complex organization in animals.
Investigation an the identity of some of the unknown organic phesphate
esters in plants will continuve with emphasis on the ones which show the
greatest physioclogical variation. Variations 1n the phosphate esters in
the plant during normal and inhibited photosynthesis is being investigated
to elucidate some of the mysteries in the conversion of 1I:zht energy to
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EXPECTED RESULTS THIS YEAR continued

biochemicel energy. This latter process occurring only in plents remains
difficult, important and umsolved.

16. ANTICIPATED PROBLEMS NEXT YEAR

Studies on plant biochemistry will continue. The present type :of
investigations an the in vivo systems by gross analysis with radicactive
tracers of all the constituents of the whole cells should have progressed

50 that investigation on particular enzymes and processes may be in progress.
Thus there should be & trend in the group toward more work with the isolated
enzyme systems involved in the physiological changes imder investigation.

On the other hand, our research an the effect of irradiation and om the

aging or growth processes will probably continue to develop projects
concerned with changes in overall mestebolic patterns. These two diversifi-

cations are compatible in the long term objectives concerned with effect of
radiation on biological life.

Page 48 7
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AEC-189 (Back Page Revised 1.55)

ESTIMATED ESTIMATED ESTIMATED
LAST FY - 1955 THIS FY - 1956 NEXT FY .. 1957
17. NORMAL PROGRAM COSTS s 19,000 $__ 1820 s___19,000
R & D SUBCONTRACTS:
Yp ME OF RACTOR
1.
2.
3
‘
5.
6.
7.
TOTAL R & D SUBCONTRACTS $ s $
LARGE AND/OR UNUSUAL COSTS:
1
2
3,
4.
s.Domestic Research Assoclates 8,000 10,000
TOTAL UNUSUAL COSTS $ s___ 8,000 $___10,000
TOTAL PROGRAM COST s__ 19,000 s_ 87900 s___ 89,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN.YE ARS
A. SCIENTISTS & ENGINEERS . ...... . 5.0 Se8 6.0
B. TECHMICIANS .« o vvevevnnnnnnee. .
SUBTOTAL 5.0 5«8 6.0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1.
2.
3.
TOTAL DIRECT MANPOWER 5.0 5.8 6.0
19. COMMENTS
P'};‘e 49
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-189
Asct PROPOSAL AND AUTHORIZATION

FOR RESEARCR OR DEVELOPMENT

L PROJECT TITLE 2 DATE
Engymology and Photosynthesis March 15, 1955
3. CONTRACTOR » LABORATORY 4. WORKING LOCATION 5. CONTRACT NO.
C&CCD - ycdcc ORNL Qak Ridge, Tennesses . W-7405-Eng=28
6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS | 9. METHOD OF REPORTING PROGRESS
NO. .‘b-« NO, _ Unclassified Bimonthly and Semianmnual Reports
10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11 STATUS (INCLUDING STARTING DATE)
John R. Totter Active ‘

12 PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

The biosynthesis of mcleic acids is being investigated by use of tracer

. labelled precursors. The application of this method to the study of effects
due to irradiation and to the reversal of changes induced by irradiation
should provide information necessary to further advances in biochemical
radiation protection as well as to improve our understanding of biochemical
defects resulting from irradiation. We are undertaking an extension of this
research, which i1s being conducted on bone marrow and on chick embryos, to
the use of Escherichia coli. This organism is especially well adapted for use
since much Tz known concerning its response to irradiation and to changes in
mitritional requirements following irradiation., Chemiluminescence induced by
ultraviolet irradiation may provide a model for studying the important phenom-
inon of photoreactivation. Both chemiluminescence and bioluminescence are
being investigated in order to extend the application of these phenomensa to
basic blological problems.

In order to increase the knowledge of how the green plants reduce carbon
dioxide in the light, particu attention is given to the so-called "light
reaction," i.e., on the first reaction that takes place after light absorption
by chlorophyll. We have found that green plants emit light for some two minmutes
after they have been illuminated, and that this luminescence is closely asso-
ciated with the first steps in the photosynthetic process. We belleve that
this new light emission will allow us to measure the amount of some of the
products of the light reaction. (

' [13. RELATED PROJECTS

Purine and pyrimidine anti-metabolites as anti-cancer agents, Development of
highly sensitive enzyme and substrate assays by means of luminescent systems.

Informal discussion is held from time to time with Drs. Emerson and Rabinowitch
of the University of Illinois, and with Drs. Franck and Gaffron of the Univer-
sity of Chicago, who have groups interested in the problem. ‘

1. ACCOMPLISHMENTS 1AST YEAR

It has been found by means of CL labelling experiments tiat adenine enters
chick embryo mucleic acid to some extent by-passing the block in mcleic acid
synthesis following irradiation with gamma rays. The enzyms systems respon-
sible for bacterial luminescence has been separated and characterised. New
applications of bacterial luminescence to ensyme assay have been discovered
and investigated. '

(1) Both the action spectrum and the emission spectrum for the delayed ngﬁi

NOTE: Finsncial information sheuld be set forth on reverse side of this form.
CAUTION: This document must be classified sccording to the lnformation contained bersin.
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1k, ACCOMPLISHMENTS 1AST YEAR contimed

from a red algae has been measured. (2) A study of the saturdation of delayed
1ight production by short flashes has been made and is being published.

15, EXPECTED RESULTS THIS YEAR

The possible exchange of free adenine with desoxyribomucleic acid adenine is
being studied in hitherto umtilized biological materiale. Studies are being
conducted on the relation of metals to flavin catalysis and their possible i
relation to bloluminescence. 1

We expect to determine the details of the decay curve for the delayed light.

16. ARTICIPATED PROBLEMS NEXT YEAR

This group anticipates contiming research on problems leading to a better
understanding of the effects of radiation at the enzyme level. The cessation
or modification of enzymic reactions in irradiated organisms as well as the
appearance of radiation-induced reactions will be studied in this program.
The possibility that aminocethylthiouronium bromide protects organisms against
the effects of radiation through modification of enzyme reactions will be
investigated.

It is hoped that the present studies of fhe delayed light emission by green
plants will lead to a new method of studying the "light reaction" of
photosynthesis,

Fage 5« -
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AEC-189 (Back Page Revised 1-55)

ESTIMATED ESTIMATED ESTIMATED
_LAST FY — 1955 THIS FY = 1956 NEXT FY - 1957
17. NORMAL PROGRAM COSTS s 113,000 $_ 113,000 s 123,000
R & D SUBCONTRACTS:
YP F o

1

2,

3.

4.

5.

6.

7. - — -
TOTAL R & D SUBCONTRACTS $ S S

LARGE AND/OR UNUSUAL COSTS:

L

2.

3.

4.

5. Domestlic Research Associates 10,000 10, 000
TOTAL UNUSUAL COSTS $ s 10,000 s 10,000
TOTAL PROGRAM COST s_ 113,000 s_123,000 s 123,000

18. DIRECT MANPOWER  MAN-YEARS MAN-YEARS MAN-YEARS

A. SCIENTISTS & ENGINEERS . ....c... 6.0 7.0 e

B. TECHNICIANS .+ v ovvvunocrananes

SUBTOTAL 6.0 7.0 7.0
C. OTHER TECHNICAL, -
LOANEES: PARENT ORGANIZATIO
W
2.
3.
TOTAL DIRECT MANPOWER 6.0 7.0 7.0

19. COMMENTS
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ABC189 PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

2 DATE
" ophysics March 15, 1955
> CONTRACTOR + LABORATORY A WORKING LOCATION 5. CONTRACT NO.
C&CCDh - UCKCC QORNL Oak Ridge, Tennessee W-740%-Eng=-26
s BUDGET ACTIVITY | 7. BUDGET ITEM 2. SECURITY CLASS | 5. METHOD OF REPORTING PROGRESS
NG? No. Unclassified [Bimonthly and Semiannual Reperts
[ 10- PERSON IN CHARGE (CONTRACTOR'S STAFF) 1L STATUS (INCLUDING STARTING DATE)
John S, Kirby-Smith Ay 1, 195k

12 PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJ ECT)

Continued investigation of the effects of ionizing and nonionizing radiations
on the genetic elements of cells, Application of magnetic resonance
techniques to the study of biological and biochemical systems. Achievement

of a physical situation permitting precise quantitative radiobiological studies
of fast neutron effects in plant and animal material. Continued study of
metamorphosis and radiation effects in amphibia.

13. RELATED PROJECTS

Cooperative work on problems in radiological physics and uitraviolet
applications with various groups in the Biclogy Division. Continued
cooperation on radiation problams with the Entomology Rasearch Branch,
Agricultural Research Service, U, S. Department of Agriculture.
Collaboration with Professor J, N. Dent, University of Virginia, on problems
of amphibian metamorphosis,

;. ACCQMPLISHMENTS LAST YEAR

More precise determination of the relative biological effectiveness of X rays,
4 rays, and fast neutrons in the production of chromosomal aberrations in
Tradescantia, Establishment of the time/intensity relations and temperature
coefficients for chramosomal aberrations in Tradescantia pollen. Perfection
of techniques and methods for studying the effects of radiation on amphibian
chramosomes. Development of an interlocking system of measurements Tor
precise neutron dosimetry, Observation of paramagnetic resonances in
radiation treated polymers. Establishment of the action spectrum far
ultravioclet induced chromosome breakage in Tradescantia pollen,

Publications: A Gamma-Bay Source for Sterilizing Insects; The Relative
Effectiveness of Various Iomizing Radiation on Chromosome Breakage in
Tradescantia; Bffects of Fast Neutrons in Tradescantia Chromosomes (in
Operation Upshot/Knothole Report: Genetic Effects of Fast Neutrons fram
Nuclear Detonations).

15. EXPECTED RESULTS THIS YEAR

Determination of precise figures for the relative biological effectiveness
of monoenergetic neutrons from the D-D reaction on chromosomal aberrations
in Tradescantia. Extension of the Cockcroft-Walton fast neutron program to

NOTE: Finsncial infermation should be set forth on revetse side of this form. a0 e “‘3\‘1 .
CAUTION: This document must be classified according to the information contained herein, ‘
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15, EXPECTED RZSULTS THIS YEAR Continued

include the production of neutrons by the Deuterium/Tritium reaction.
Participation in the planning and execution of chronic fast neutron
irradiation experiments and the solution of radiological physics problems
encountered in these investigations. Observations of free radicals in
biological systems.

16, ANTICIPATED PROBLEMS NEXT YEAR

Purther investigation of the biclogical effects of fast neutrons. Study
of molecular structure by means of fine structure in nuclear magnetic
resonances. Investigations of the effects of radlation on the structure
of large molecules and polymers. Radiological physics studies on heavily
jonizing radiations and the investigation of the effects of such radiations
on microorganisms, ' '
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AEC-189 (Beck Paoge Revised 1.55)

ESTIMATED ESTIMATED ESTIMATED
_LAST FY - 1958 THIS FY = 1956 NEXT FY - 1957
17. NORMAL PROGRAM COSTS s 303,000 $ 203,000 $ 203,000
R & D SUBCONTRACTS:
—IYPE & NAME OF SUBCONTRACTOR
1
2.
3.
4.
5.
6
7- T ————————————— ——————
TOTAL R & D SUBCONTRACTS [ S L S $
LARGE AND/OR UNUSUAL COSTS:
1
2.
3‘
‘.
5. - — —_—
TOTAL UNUSUAL COSTS $ $ $
TOTAL PROGRAM COST s 103,000 s_ 103,000 s__103,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN.YEARS
A. SCIENTISTS & ENGINEERS . .0 cvv. .. 5.0 5.0 5.0
B- TECHN'C'ANS-.cnooloul.oalnoul - i ————
SUBTOTAL 5.0 5.0 5.0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
l.
2'
3
TOTAL DIRECT MANPOWER 2.0 5:0 2.0

; 19. COMMENTS

134707



AEC:189 PROPOSAL AND AUTHORIZATION

FOR RESEARCH OR DEVELOPMENT

L PROJEZT TITLE Research Participation and Travelirg 2 DATE
_Lecture Program -- Biology March 15, 1955

3. CONTRACTOR - LABORATORY 4. WORKING LOCATION 5. CONTRACT NO.
C&CCD - UC4&CC ORNL Oak Ridge, Tennessee W-7405-Eng-26
6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS | 9. METHOD OF REPORTING PROGRESS

No 623D NO. Upclassified Individual Reports

10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 1L STATUS (INCLUDING STARTING DATE)

R. W. Johrson Active

12 PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

The Researcn Participation Program provides an opportunity for university
’ faculty members to receive advancad research experience in toe field of
Biology. University representatives spend from three months to one year
in the Laborstory, in some instances using the unique facilitiles located at
ORNL in comnection with special problems. In fact, the facilities of the
Laboratory heve permitted investigators at certaln universities to enter
fields of investigation whick would have not been possible outside this
Laboratory. The impac: of this experience has become obvious in a number of
universities; for instance, Texas, Tulane, Emory, Tennessee, Virginia, Duke,
etc.

Tre Traveling Lecture Program is conducted as a part ¢f the Commission's
contribution under its program of emcouraging the dissemination of scientific
and tecknicel information. Under this program, sciertific and technical
personnel cf the Laboratory's shaff Geliver .=ctures upon request to
universities throughout the Southerr region. This lecture progream has had
considersble influence in the development aad interest of certain universitiles
and colieges. The opportunity to have personal coantact with investigators
who are doing extemsive work ip the basic radiation field has stlmulated

many greduate students to enter this field and has significantly expanded

the scope of work which is geoing oun in these schools.

13. RELATED PROJECTS
Research Participation endi Traveling Lecture Programs in AEC Program 5000.

A corollary benefit of the Research Participation Program is that Research
Participants land important assistance in carrying out the research program
of thae Leboratory. The Research Participation Program and Traveling Lecture
Program have created such extensive interest in meay schools in the
radiation fields that a large number of applications for research funds in
the Divieion of Blology and Medizine are now coming from these schools.

14, ACCOMPLISEMENTS LAST YEAR

Under the Research Participation Program, sixty faculty members of 34
universities spent periods of at least three months at the Laboratory. Of.
these, 11 were working in the field of biology. A pumber of research
projects have been started in southern universities as a direct result of
this program. The knowledge gained by the perticipants in the field of
atomic enmergy is expected to promote the long-range plans of the program,

NOTE: Financial information should be set forth on reverse side of this form.
CAUTION: This document must be classified according to the informstion contained herein,
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1k,

ACCOMPLISEMENTS LAST YEAR Continued

Under the Traveling Lecture Program, lectures before advamced groups continued -
with epproximately 175 lectures scheduled during FY 1955, £ifty in the field

of biology and biophysics. BSpecial symposla dealing with phases of the
fundemental sciences and reactor englneering were sponsored by ORNML and ORINS
in cooperation with universities. Senlor personnel from the Leboratory in

the fields of chemistry, physics, biology and instrumentation participated in
these symposia at Vaeaderbilt University and the University of South Carolina,
and in one which was sponsored jointly by the University of North Carolina,
Duke University, end North Carolins State College.

15.

EXPECTED RESULTS THIS YEAR

Individuals chosen as Research Participants willl contribute scientifically
to the research program at ORNL. The obJjectives of this progrem are to
ensble universities, particularly those In the South, to expand the scope of
training offered to undergraduate and graduate students, and to stimlate

_in universities research which 1s of interest to the atomic energy program.

The intellectual level of the Research Participants has imcressed significamtly.
It is expected that during this year the result of the work of the Participants
will meke a definite impression in the scientific ocutput of the South. A
number of publications from certain schoole in the Biology and Medicine field
vegins to show this impact.

16.

ARTICIPATED PROBLEMS NEXT YEAR

This program is expected to continmue in FY 1957 and to pursue the long-
range objectives set forth ebove.

Yage 57

1341049




AEC-189 (Back Page Revised 1.55)

ESTIMATED ESTIMATED ESTIMATED
__LAST FY - 1955 THIS FY - 1986 _ NEXT FY - 1957
17. NORMAL PROGRAM COSTS $ 22,000 $.52,000 $.92,000
R & D SUBCONTRACTS:
~IYPE & NAME OF SUBCONTRACTOR
%
2.
3.
4.
5.
6.
7. - —_ -
TOTAL R & D SUBCONTRACTS $ L $
LARGE AND/OR UNUSUAL COSTS:
1
2. .
3.
4.
5 . e e ——————— et———————
TOTAL UNUSUAL COSTS $ $ $
TOTAL PROGRAM COST $ 02,000 $.52,000 $.52,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS « . .cvvoue 3.8 3.8 3.8
B‘ TECHN‘C'ANS.....l..l..lll.l'.
SUBTOTAL 3.8 3.8 3.8
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
L
2‘
3.
TOTAL DIRECT MANPOWER 3,8 3.8 —3.8

19. COMMENTS
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AEC-189

PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE 2 DATE
Radiation Protection; ILiving Cells March 15, 1955

3. CONTRACTOR - LABORATORY 4. WORKING LOCATION S. CONTRACT NO.

C&CCD- UC&CC ORNL Qak Ridge, Tennessee w-w.,-zs

6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS _9- HEmOD OF REPORTING PROGRESS

wo. 6230 NO. Unclassified | Bimonthly and Semianmual Reports
10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11. STATUS (INCLUDING STARTING DATE)

Alexander Hollaender Active

12 PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE BESCRIPTION OF PROJECT)

The use of microorgamisms to determine the mode of action of ionizing radiations
is contimuing, The need for information concerning the basic mechanisms
involved in pestirradiation recovery of living cells has become exceedingly
important. Several systems have been found which are conducive to recovery in
bacteriaj others which actually stimulate this process are under investigation.
The real importance is in the application of the findings to higher forms of
life including mammals. Some progress in this regard is already being made.

13.

RELATED PROJECTS

The information obtained with microorganisms has been used as a basis for work
on mammals., Cooperation in this field is being contimued with Carnegile
Institution of Washington; Cold Spring Harbor, and the University of Tennessee.

1k,

ACCOMPLISHMENTS LAST YEAR

Publicationss Nutritional Requirements for Bacterial Recovery from Ionizing
Radiations (Abstract); Some Nutritional Aspects of Bacterial Recovery from
Ionizing Radiations; Factors Modifying the Sensitivity of Bacteria to Radia-~
tionsj The Influence of Pre- and Postireatments on Bacterial Inactivation by
Iormizing Radiations; Studies on the Mechanism of Radiation Protection and
Recovery with Cysteamine and f-Mercaptoethanol; The Use of Action Spectra for
the Evaluation of Some Basic Biological Problems; Monmochromatic Ultraviolet
Action Spectra and Quantum Yields for Inactivation of Tl and T2 Escherichia
coli Bacteriophages; The Effect ef Temperature on X-ray-Induced MutabiIity in
Escherichia coli.

15,

EXPECTED RESULTS THIS YEAR

It has been found thats l. Bacteria will recover in part from damaging effects
of ionizing radiations at postirradiation incubation temperatures well below
that which is optimal for growth of the cells; 2. Supplying mutritional factors
to irradiated cells is stimulatory to recovery; 3. A reduction of the post-
irradiation incubation temperature along with supplying known mutritional
factors brings about greater recovery than either of these conditions alone;

L. Pretreatment of bacteria with cysteamine (/@-mercaptoethylamine) brings
about a remarkable desensitization of these cells to ionizing rediation. This
desensitization is almost completely dependsnt on recovery of the treated cells;
S. It has been recognized in this Laboratory that bacteria either protected
against radiation damage by chemical means or recovered from radiation damage
by mtritional means, have a considerable lower mutation rate than one would
expect for the amount of radiation to which they were exposed. On the basis

of these results, extensive investigations have been initiated trying to

NOTE: Finaocial information should be set forth on teverse side of chis form.
CAUTION: This document must be classified according to the informatien contained herein.
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15,

EXPECTED RESULTS THIS YEAR contimed

recognize whether or not this pbhenomenon would apply to mammals, The role of
other stimnlatory factors in promoting recovery will be studied. Tracer
studies using "“radiocactive tagged" compounds will be made., It appears
profitable to compare the rate and extent of synthesis of protein, mecleic
acids, and other cell constituents under the conditions in which recovery does
and does not occur.

16,

ANTICIPATED FROBLEMS NEXT YEAR

Results to date suggest that some sort of biochemical chain reaction is
imitiated in irradiated bacterial cells, and under conditions in which recovery
i8s not stimulated leads to a loss of synthetic ability of the cell. The
research in progress should give us clues as to what metabolic systems will be
most profitable to investigate in this regard.

Whereas most of the work described here has been done with bacteria exposed to
X or gamma raysy; it 1s planned to expand to the field of ultraviolet radiation.
A new survey will be made of sulfhydryl compounds for their ability to protect
E. coli against X~ and ultraviolet radiation. The one compound which has been
Tound to protect mice exceedingly well against X rays is toxic to E, coli. It
will be attempted to modify this molecule so that its protective abillty is
maintained and 1ts toxicity is reduced.

N\~
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AEC-189 (Beck Pege Revised 1-35)

ESTIMATED ESTIMATED ESTIMATED
_LAST FY - 1955 THIS FY = 1956 NEXT FY - 1957
17. NORMAL PROGRAM COSTS s 99,000 s 95,000 s 95,000
R & D SUBCONTRACTS:
_JYPE & NAME OF SUBCONTRACTOR
1
2. '
3.
‘o
. s
'S
7 — -
TOTAL R & D SUBCONTRACTS $o $— s
LARGE AND/OR UNUSUAL COSTS:
‘.
2.
. .
| 4. Foreign Research Associates ..1,000 . 1,000
! s. Domestic Research Associates — 20,000 -—10,000
f TOTAL UNUSUAL COSTS s s 11,000 s 11,000
4
! ) .
: TOTAL PROGRAM COST s__ 95,000 s_106,000 ‘—-—'——________.106 000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS o+ ...c... 5.0 6,0 6.0
B. TECHN'C‘ANS-;oo..no-o.--'oooo — .—_—_I—-——- i —————
SUBTOTAL 5.0 6.0 6.0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
‘. »
2 Foreign Research Associates 1.0 1.0
3. ORINS 0.3
TOTAL DIRECT MANPOWER - 23 10 - 1.0

19. COMMENTS
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PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

L PRC,:CT TITLE 2 DATE -
General Physiclogy March 15, 1955

3. CONTRACTOR - LABORATORY 4. WORKING LOCATION 5. CONTRACT NO.

CaCCD - UC&CC ORNL Qak Ridge, Tennessee W-7405-Eng-26

6 BUDGET ACTIVITY | 7. BUDGE'I; ITEM 8. SECURITY CL._ASS 9. ME.THOD’OF REPORTING P!OGRESS

No. 6230 NO, Unclassified Bimcrthly and Semianmial Reports

10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11. STATUS INCLUDING STARTING DATE)
C. Wo Sheppard Active

12 PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

Investigation of the biophysical, biochemical and morphclogical alterations
produced by radiation in cell muclei and other cell components; stressing
cell particulates and surface structures which relate the cell to its
environment,

13. REILATED PROJECTS
Usual cocperation with other groups in the Biology Division., Cooperaticn with
Duke University,; University of Indiara; Wesleyan University and University of
Maryland,

1. ACCOMPLISHMENTS LAST YEAR
Methods for perfusing and homogenizing liver have been reexamined and improved,
a refrigerated centrifuge has been modified into a precision instrument Jor
controllied centrifugation, a mechanical liquid gradient engirie has been
gesigred, built, and calibrated to produce gradients of known characteristics
for gradient centrifugation; and new centrifuge tubes free cf wall effects
have been designed and used. Nucleoproieins from tumor celils have been found

[ to have a marked tumor stimulating effect.

i Publicationss Studies on Isolated Cell Comporesnts. VII. A Reexamination of the
Preparation and Properties of Rat Liver Homogenates; A Theoretical Approach to
Cell Division: A Mechanical Gradient Engine; Contamination of Nuclear Fractions
of Thymus Homogenaves with Whole Cells: An 1in Vivo Effect of Nucleoprotein
from Ehrlich Ascites Tumor Cells; An Upper Iimit for Acetylcholine Content and
Synthesis on Human Erythrocytes; On the Relation Between Thyroid Depression and
Pituitary Tumor Induction in Mice; Genetic Effects of Fast Neutrons from
Nuclear Detonations,

15. EXPECTED RESULTS THIS YEAR
The application of q@ntrifugal tecmﬁ.qués deveioped in this laboratory and new
protein fractionation methods to the quantitative analysis of alterations in
the composition of liver during regeneration and after irradiation will be
completed. Mechanisms of structure and fibril fermation by substances isolated
from tissues will be contimied. Improved methods for isolation of the envelope
material from hemolyzed red cells should be complete.

16. ANTICIPATED PROELEMS NEXT YEAR

The further investigation of the intricacies of living cells requires that the
major molecular comporents be isclated and characterized. This will be done

NOTE: Financial information should be set forth on reverse side of this form.
CAUTION: _This document must be classified according to the information contained herein.
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16. ARTICIPATED PROBLEMS NEXT YEAR continued

with both physical methods applicable to macromolecules and with immno- ‘
chemical techniques.
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AEC-189 (Back Page Revised 1-58)

ESTIMATED ESTIMATED ESTIMATED
__LAST FY - 1955 THIS FY - 1956 _NEXT FY — 1957
17. NORMAL PROGRAM COSTS s__ 82,000 s BRyQ00 . s 82,000
R & D SUBCONTRACTS:
—JYPE & NAME OF SUBCONTRACTOR
),
2. _
3
4.
s.
'3
7. —_— — —_—
TOTAL R & D SUBCONTRACTS $ — o
LARGE AND/OR UNUSUAL COSTS:
1
2
3.
“ v
5. Domestic Research Associates 10, 000 10, 000

TOTAL UNUSUAL COSTS $ s__10,000 $__ 10,000
TOTAL PROGRAM COST s __ 82,000 s_ 92,000 s__ 92,000
" 18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YEARS
. A, SCIENTISTS & ENGINEERS o+ vvvvs.n 4.0 5.0 5.0
B. TECHNICIANS .. . c.coevnervsonns
SUBTOTAL 4.0 5.0 5.0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1 :
2.
3
TOTAL DIRECT MANPOWER k.0 ___ 5.0 9.0

19. COMMENTS . =
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AEC-189

PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE 2 DATE
March 15, 1955
3 CONTRACTOR * LABORATORY 4 WORKING LOCATION S. CONTRACT NO.
C&CCD - UCECC ORNL Oak Ridge, Tennessee W-7405-Eng=26
& BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS 0. METHOD OF REPORTING PROGRESS
NO. [ NO. Imclassified !Bimewthly gnd Semismgrual Reports
10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 1L STATUS (INCLUDING STARTING DATE)
February 1, 1955

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE PESCRIPTION NF PROJECT)

This 1s & nev group set up on the basi@ and epplied aspecis of spleen and bone
marrow transplantation as a saurce of recovery in mummls and related problems.
The work evolved fram studies conducted with microorganisms and gepetic studles
vhere it was found that it is possible to protect against radiation damege
either by hypoxia, certain chemicals before and during irradiation and by
certain types of temperattire treatments.

13,

RELATED PROJECTS

This group will cooperate with differert sectioms of the Biology Division,
especlally the Mammalian Physiology end Pathology Group, the Mammalian Genetics,
Micrcbiclogy, and other groups. Couperation in the human aspects will be set
up with the University of Rochester, and the Jefferson Medical School.

1k,

ACCOMPLISHMENTS

In spite of the fact that the group was Just set up, preliminary experiments
were conducted combining chemical protection with & new compound (S, emino-
ethylisothiaaﬂmim bramide HBr, After treatment with bone merrow and daily
treatment with streptomycin, it was found that one could triple the LDgg for
mice 1if one combines theae three treatments.

15.

EXPECTED RESULTS THIS YEAR

It ie planned for this group to start work with hone marrow as a means of
encoursging recovery after exposure, to follow up the findings that one can
triple the LDsy by combining the three different types of treatment by studies
of the fertility of the mice, leukewia induction, other malignent changes,
longevity, etc. A spacial effort will be made to clarify some of the
immnological aspects of the woark.

16,

ARTICTPATED PROBLEMS KEXT YEAR

It is hoped to extend this work to tissue cultures in an effort to obtain a
better understanding of radiatiom protection and recovery. Attempts will be
made t0 elucidate the mechanism of spleen, bone marrow, and leukocytes in their

ability to encourage recovery from rediation changes.

OTE: Financial informasien should be set forth on reverse side of this form.
AUTION: This document must be classified according to the infermation contained berein,
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AEC-189 (Back Poge Revised 1-55)

ESTIMATED ESTIMATED . ESTIMATED
LAST FY — 1955 THIS FY ~ 1956 NEXT FY - 1957
17. NORMAL PROGRAM COSTS s 25,000 $ igCo0 - §_ 300,000
R & D SUBCONTRACTS: o
_JYPE & NAME OF SUBCONTRACTOR
1. X
2.
3.
4
5.
6.
7. —_ -
TOTAL R & D SUBCONTRACTS s__ S $
LARGE AND/OR UNUSUAL COSTS:
1.
2.
3.
4.
s. - -_
TOTAL UNUSUAL COSTS s S s
TOTAL PROGRAM COST $ 25,000 s__ 200,000 $__ 300,000
18. DIRECT MANPOWER . MAN-YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS . ¢ .cvvvss 1.0 10,0 : 12,0
B. TECHNICIANS . o o v vovovsonovnoe mmmee oo S —
SUBTOTAL 1.0 10,0 12,0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1
2.
a.
TOTAL DIRECT MANPOWER 1.0 10.0 12.0
19. COMMENTS
Page 6€
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ARC-189 PROPOSAL AND AUTHORIZATION

FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE 2 DATE
Applied Radiobiology March 15, 1955
3. CONTRACTOR - LABORATORY 4 WORKING LOCATION S. CONTRACT NO.
C&CCD - UCSCC ORNL _ Qak Ridge, Tennesses W-7405-Eng-268
6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS
no. &GLE< NO.
10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 1L STATUS (INCLUDING STARTING DATE)
E. G. Struxness Active

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

This project includes activities previcusly reported as "Rediochemical
Analyses", "Internal Dose«Physics Unit", "Ruclear Power Reactors-Effects
of Effluents on Enviromment"” (Experimental Ecology Program), and "Consul-
tation and Specisl Problems.”

The purpose of this project is to obtain biological, biophysical and
biochemical data necessary to calculate permisgible limits related to
radiation dosimetry. The principle objectives include: 1) the determination
of the normal distridution and concentration of trace elements in man's dbody,
and in his food, air, water and soil; as opportunities allow, to obtain
information on the internal distribution of critical radiomuclides in man
by cooperative research with others engaged in experimental nuclear medicine
and by the analysis of human tissue (biopsy and sutopsy) samples obtained
through cooperation with allied medical groups; 2) the determinmation of the
nature and extent of man's internal exposure to certain hazardous radio-
isotopes encountered in AEC production activities and in the nuclear power
industry; 3) the experimental determination of the effect of critical
fission products contained in power reactor wastes on soil fertility and
soil formation in the temperate forest community due to selective or
massive disturbance of soll important organisms, i.e., bacteria, fungi,

and arthropods; &) the compilation of all information available on the
subject of radiation effects and dosimetry; 5) the development of suitable
radiochemical procedures for the analysis 6f body fluids to facilitate
routine monitoring of ingested and/or inhaled radioisotopes, and 6) the
experimental determination of total body neutron dose from activation
studies of radiological accident victims,

13. RELATED PROJECTS

This program is related to, and somevhat dependent on the work of the
Subcommittee on Internal Dose of the Nationmal Committee on Rediation
Protection and the Internatiomal Commission on Radiological Protection,

It is also related to the research of Dr. William Sweet at Massachusetts
General Hospital, to the studies of Ir. Ralph Kniseley at ORINS, and to
the Waste Disposal Project and Radiation Dosimetry Section of the ORNL
Health Physics Division. The ecological aspect of this project is a part
of the nationwide research program organized dy the Ecological Society of
America's Committee on the Effects of Radioceactivity on Ratural Populltions,
of which Professor Orlando Park, an ORNL Consultant, is chairman.

NOTE: Fisancial informatios should be set forth oa reverse side of this form.
CAUTION: This document must be classified sccording to the informatisn contained hesela,
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13. RELATED PROJECTS continued

The ORNL Applied Health Physics Program is engaged in related activitiles,
e.g., the development of & direct method of calculating the internal dose
from data obtained from urinalysis. A graph was prepared showing the
d/m/24 nr excretion, at any time 0-90 days, that geve, in this study, the
maximm permissible exposure allowed for the first 90 days (3.9 reps).

14, ACCOMPLISHMENTS LAST YEAR

The spectrographic laboratory in the Physics Department of U. T. analyzed
260 samples of normal tissue from autopsies of instauntaneous accidental
death, 100 samples of bone and cartilage, and more than 200 other samples
of tissue. Quantitative spectrographic methods for the simultaneous
analysis of 21 elements were developed. A method for determination of
very lov strontium concentrations in various biological material was
wvorked out. The procurement and preparatior of tissue samples was revised
to facilitate the handling of a larger mmber of samples in the coming
year.

Six terminal patients of Dr. Wm. Sweet received intravenous injections of
uranyl nitrate hexahydrate in amounts ranging from % to 50 milligrams.

Five expired during the year and the analysis of all biopsy and autopsy
samples was completed. Prony‘'s method for the analysis of exponential data
was programned for the ORACLE and the limite of its application determined.
Similar programming of Householder's modificetion of Prony's method was
started. The distribution and excretion of uranium as a function of time
after single injections will be determined with the aid of a mathematical
model which describes ite metabolism as the sum of three exponential terms.

Treehole mold samples (representative of fauna on the forrest floor) from
Delgware, Ohio, and Oak Ridge were irradiated at different dose levels
for evidence of immediate effect. The results of population counts before
and after irrsdiation indicate & manifest radiation threshold between .
50,000 and 200,000 r. _

The experimental determination of tl;gocritical organ, the effective half
life and the percent retention of C (as the chloride) in mice after
ingestion was completed and & paper submitted for publication. A similar
study of Rul06 was started.

Plans for an MPC library were formulated and put into active practice.
References, classified and unclassified, were collected and an index
£iling system established. '

Page 68

134720



A¥C-189

1%. ACCOMPLISEHMERTS LAST YEAR contipued

A pnew and less cumbersome anslytical procedure for analysis of radiocactive
strontium in uripe was developed. Chemical recovery is good and decon-
tamination from x*o, an isctope normally present in urine is excellent.

15. EXPECTED RESULTS THIS YEAR

Six terminal patients at Massachusetts General Hospital will receive
intravencus administration of tetravalent urenium following which tissue
samples will be collected and analyzed for evidence of distribution and
excretion.,” In addition, 2-I preaperative, brain tumor patients will receive
minute injections of hexavalent and tetravalent uranjum for evidence of
differential uptake in tumor tissue, Multiple exponential equations will
be fitted to the excretion data obtaipsd in the hexavalent and tetravalent
uranium experiments.

Dr. Ralph Kniseley, research pathologist at the Oak Ridge Institute of
Ruclear Studies, will provide autopsy tissues routinely for purposes of
spectrographic, radiochemical, and/or autorsdiographic analysis for radio-
isotopes of interest and availability, The information will be of value
not only for its upplication to imtermal radistion dosimetry dut also for
its interest to the Laboratory Medical Director in the accumulation of data.
pertinent to his program of health control,

The University of Tenmessee spectrographic laboratory will amalyze a large
number of tissue samples (approximately 100 autopsies) from various
geographical locations, It i1s expected that tentative figures for concen-
trations of about 20 elements in "standard man" can bde fully established.

The experimental determinationsg of critical organ, effective half life
end per cent retention of Rul® will we completed.

Preliminary experiments to determime the immediate and delayed effects of
external radiation on natural populations in tree holes will be completed.
Additional studies will be initiated to determine the effects of external
and internal radiation on species populastion numbers, total population
numbers, intra and inter specific relationships (foodweb experiments).

It is expected that the mmber of MPC library references will be enlarged.
In cooperation with the Radiation Dosimetry Section, a program will be
initiated for determining a procedure of examination for people vho have
been exposed in radiocligical accidents.

Efforts to develop radiochemical procedures for the amalysis of body fluids
Tor cesium and ruthenium will be initiated.
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16. ANTICIPATED PROBLEMS NEXT YEAR

Following completion of the intravenous uranium distribution studies,
efforts will be made to obtaln experimental uranium inhalation data
(directly, or by cooperation with other interested research groups)
applicable to a complete understanding of the distribution and excretion
of uranium following inhalation. This will complete the investigation of
this particular problem which is of interest to the production division.
It is planned to take advantage of opportunities, wherever they may
exist, for further experimental evidence of distribution and excretion

of critical radionuclides in man. For example, uranium may not prove

to be feasible as a therapeutic agent in Dr. Sweet's thermal neutron-
induced activation trestment of brain tumor. In that case, other
fissionable isotopes may be investigated, thus providing another opportunity
for distribution studies in man, The possible epplication of an analogue
computer as an aid to further study of this problem will be investigated.

After completion of the trace element distribution and concentration in

"standard man", spectrographic analysis of food, water and soils
geographically distributed will be started, as well as sensitive analysis
of tumors and pathological tissues of interest to allied medical research

groups.

If the recommendations of the Ecological Society of America, Committee

on the Effect of Radioactivity on Natural Populations, for nationwide
ecological research are accepted by the AEC, r major problem for organizing
our program with other groups cen be anticipated. This potential expansion
in ORNL's participation in this major program is not reflected in the
accompanying cost and man power estimates for F.Y. 1957« In broad terms,
the following potential experimental work at ORNL might be expected:

(1) bacteriological and mycological studies of forest floor organisms;

(2) expansion of natural population studies from the present restricted
tree hole niche to the forest floor;y

(3) 1ife history studies on major and critical arthroped groups (acarins,
insect and chilopods);

(4) comparstive studies of populations from different associations withia
the deciduous forest biome.
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AEC-189 (Back Poge Revised 1-55}

ESTIMATED

ESTIMATED ESTIMATED
LAST FY — 1955 THIS FY ~ 1956 NEXT FY - 1957
17. NORMAL PROGRAM COSTS s 190,000 s__193,000 s 193,000
R & D SUBCONTRACTS:
YpP ME OF
1. Spectrographic Determination of
2. Element Distribution in Man
3. University of Tennessee 23,000 22,000 22,000
4.
5.
6.
7. — P, .
TOTAL R & D SUBCONTRACTS $__ 23,000 $__ 22,000 $__ 22,000
LARGE AND/OR UNUSUAL COSTS:
I
2.
3.
4.
5. -
TOTAL UNUSUAL COSTS $ N S $
TOTAL PROGRAM COST s 123,000 (1) s 175,000 s 175,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS . ........ 3.2 5.0 5.0
B, TECHNICIANS . s ¢ oo vnevcrnccnnes ' — 1.0 —1l0
SUBTOTAL L,0 6.0 6.0
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
. Regearch Participants 0.2 0.6 0.6
2,
3.
TOTAL DIRECT MANPOWER b2 6.6 6.6

COMMENTS (1) This program includes activities previocusly reported as "Radicchemical

Apalyses”, Internal Pose-Physics Wait", "Nwclear Power Reacters-Effects of Effluents

on Environment" (Experimsntal Bcolegy Progrem), and "Counsultstien aad Special
Problems,"

19.

Progran 2 4 19 rY
Radiochemical Analyses ‘-}:%%,3 MY Z!‘:'_"2 '—.}“921

Element Distribution in Men

(Internal Dose-Physics Umit) 23,800 0.0 N/Y 22,000 0.0 M/Y 22,000 0.0 M/Y
Experimental Beology Progrem 96,000 1.9 N/Y 63,008 2.0 M/Y 63,000 2.0 M/Y
Internal Dose Studies 37,000 1.8 M/Y 50,000 b.0 M/Y 90,000 4.0 M/Y
Applied Radiobiology 123,000 4,0 M/Y 175,080 6.0 M/Y 175,000 6.0 M/Y
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AEC-189
PROPOSAL AND AUTHORIZATION

FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE 2 DATE
March 15, 1955
3. CONTRACTOR - LABORATORY 4 WORKING LOCATION S. CONTRACT NO.
CaACCD - UC&CC ORNL _ Oak Ridge, Tennessee ¥-7405-Eng-28
6 BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS | 9. METHOD OF REPORTING PROGRESS
No. Guyl NO. Unclessified | Semimnnual Reports
10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11. STATUS (INCLUDING STARTING DATE)
A. S. Householder In progress since Jenuary, 1949

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

To provide mathematical, statisticel and computaticnel assistance for
research workers in the Health Physics Division; to provide knowledge

of current mathematical-biophysicel theory in terms of which theoretical
models mey be cast and evelusted; to engage in basic studies of relevant
numerical, statistical and mathematical-biophysicel methods and those
equations of physlics and bilophysics related to the objectives of the
Health Physics Division. ’

13. RELATED PROJECTS

This work is closely related with that being done for Physical Research,
Reactor Develorment and Biology-

14, ACCOMPLISHMERTS LAST YRAR

-

Monte Carlo estimates of the maximum permissible flux determinstions were
made for neutron beams of .1, .02, .005 and .00l mev. The model wvas an
irfinite tissue slab irradiated by monoenergetic neutron beams normally
inciGdent on ome face of the slab. For each beam 10,000 neutron histories
were computed and the resultant y-source, from the E(n, y) reaction, was
normalized to give at least 10,000 y-ray histories. Extensive work wvas
done on uranium excretion studies in man and small animals. Procedures
for the enalysis of excretion curves, with the object of camputing from such
information internsl radistion doses, were derived. A mathematicel model
for uranium distribution and excretion was set up. The problem of dis-
ordering of polyatomi$ solids by neutrons was programmed for the Oracle.

15. EXPECTED RESULTS THIS YEAR

The permissible flux problem will be repeated following the procedure

of weighting relative biological effectiveness that has dbeen recommended
by the National Committee on Radiation Protection. The uranium excretion
problem is expected to demand consideradle effort, in particular a model
describing the distribution and excretiom following inhalation of insoluble
uranium dust will be set up and anslyzed with the object of prescribing

an internal dose contrel. progrms. The problem of disordering of diatomic
solids by neutrons will be coded emd run when magnetic tapes are available.

16. ANTICIPATED PROBLEMS NEXT YEAR

Dependent upon the needs Qf the Health Physics progrsm and upon the
interpretation and use of ’the information in 1%. and 15.

TE: Financial information should be set forth oa reverse side of this form.
UTION: This document must be classified agcerding 1o the information contained herein.
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AEC-189 {(Beck Pege Revised 1-55)

ESTIMATED ESTIMATED ESTIMATED
LAST FY - 1955 THIS FY - 1956 NEXT FY - 1957
17. NORMAL PROGRAM COSTS $ 40,000 s__%40,000 s 10,000
R & D SUBCONTRACTS:
_JYPE & NAME OF SUBCONTRACTOR
1
2.
3.
4.
5.
6.
7. 3 . _—
TOTAL R & D SUBCONTRACTS $ $ $
LARGE AND/OR UNUSUAL COSTS:
1.
2.
3,
4.
s. -
TOTAL UNUSUAL COSTS $ $ $
TOTAL PROGRAM COST s _ 50,000 s__bo,000 $__h0,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YE ARS
A. SCIENTISTS & ENGINEERS . .. vv.un 1.3 1.8 1.8
B, TECHNICIANS .+ o ovvrvenevenroons a2 _u3 _—3
SUBTOTAL 2.1 2.1 2.1
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1.
2.
3.
TOTAL DIRECT MANPOWER 2.1 2.l 2.1
19. COMMENTS
rage 73
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" AEC-189

PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

1. PROJECT TITLE Pﬁfineering Research - Hazards 2 DATE
with the Disposal of tive Wi |_March 15,1955
3. CONTRACTOR * LABORATORY 4 WORKING LOCATION 3. CONTRACT NO.
C&CCD - UC&CC ORNL Oak Ridge, Tennesaee W—?“S'EH:ZG
6. BUDGET ACTIVITY [ 7. BUDGET ITEM 8. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS
NO. ﬂ NO. Unclassified Seni-Annual
10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11 STATUS (INCLUDING STARTING DATE)
E, G, Struxmess _Active :

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

The activities included in this project were previously reported as
"Redioactive Liquid Waste - Emvirommental Problems Associated with Power
Reactor Program”, and "Nuwclear Pover Reactors - Airborme Hazards and Control."

The purpose of this project is to evaluate the potential haszards resulting
from the discharge of high level waste materials into the ground, Since ORNL
is committed to & study of this method of waste disposal, it is necessary to P
determine whether hazards will result from the discharge of radiosctive waste
materials into the environmemt, Further, the most hazardous radioisotopes
will be designated following es evaluation of hydrologic, meteorologicy -
pedologic and geologic parameters and on the basis of the published MPC vmlues.
Disposal into the ground is undsr considerstion because this wmethod appears to
offer a safer and more economical solution to the waste disposal problem than
does tank storage or other presemtly accepted methods.

13« RELATED PROJECTS
The U, S. Public Health Service is a participant in this project.

The Tennessee Valley Authority is cooperating with the Laboratory by providing
information on the time of water travel between various pointe in the Tennessee
Yalley river system, These data are of extrems importance particularly ia the
case of accidental discharge of redioactive materials.

The Sanitary Engineering Bramch, Engineer Research and Development Leboratories,
U, 8. Corps of Engineers, is cooperating with the Laboratory by assisting in
studies of water decontamimation and lov-level waste disposal,

The U, S. Geological Survey u determining the suitability of selected sites
for waste disposal.

The ORNL Ecological Programs will provide informstion regarding the effects
of rediocactivity on natural populations im the deciduous forest commmnity.

The ORNL Applied Eealth Physics Department is engaged ia the following
related activities:

A. A proportiocnal su:pier for continucus monitoring of activity relessged
from White Oak Lake has been developed.

NOTE: Finsncial informstion should be set forth on reverse side of this form. . W B
CAUTION: This document must be classified according te the infermation conmined herein.
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B.

C.

D.

13, RELATED PROJECTS continued

A soil sampling program to investigate the extent of soil contamination
on the Laboratory site has been initiated. Soil contamination is one
criterion for determining the background buildup of the area.

A regular schedule of measurements of the activity in the Clinch and
Tennegsee rivers and other public waters is being conducted,

Measurements of the sctivity in the geologic strata underlying ORNL
are being made on a regular schedule to determine the subterranean
seepage of activity deposited in the soil.

"Sanitary Engineering Research - Engineering Problems Associated with the
Disposal of High lavel Waste Materials from Nuclear Power Reactors" reported
under AEC Activity

A.

B.

C.

D.

E.

F.

Ge

14, ACCOMPLISHEMENTS LAST YEAR

Because ORNL chemical waste pit No, 2 reached its capacity, a third pit
was constructed and placed in operation.

Pilot seale units were evaluated for the removal of radicactive materials
from the large-volume low-level process weastes discharging from the
Settling Basin., Three up-flow type units and ion exchange processes were
investigated in this joint ERDL-PHS-ORNL endeavor, A memorandum report
was prepared end submitted to the ORNL Operations Division. The ERDL
group continued its study of the treatment of low-level wastes,

A finsl report ves prepared to the USPHS Advisory Board on the
Decontemination of Radiocactive Waters.

The two experimemtal pits (30 £t in diameter, and 5 ft deep) were
observed during the year and movement of nitrates and uranium was followed
in the one case, and studies were carried out to measure the effectiveness
of an asphal{~temped-clay type of liner material in the second pit,

A procedure was developed for determining radioactive stroantium and barium
in patural waters., Concentrations of radiostrontium dowvn to ~ % x 10
pc/ml and radiobarium to ~~107 pc/ml were found. The method has been
reported in the open litersture.

Studies showed that cesium is removed on cellulose by ion exchange. The
results of these studies have been published.

Procedures were developed for the recovery of the more critieal radio-
active materials (Sr, Y, Zr, Nb, Cs, Ru, and Ce) fixed to soils. These
findings have been reported,

L134727
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): 8

I.

Jde

K,

1k, ACCOMPLISEMENTS LAST YEAR contimued
‘Development of a cloud chamber for counting sub-micron particles was

completed, The instrument was proved to be linsar with respect to
particle conceatration by air dilution experiments, A report describing
the apparatus has been prepared and published,

A method of gemerating particles in the 0,01 u radius range was developed.

A diffusion tube and cloud chamber were used to estimate particle sizes
in the 0.0l p radius range,

It vas found that the diffusion battery method of aerosol particle size
determination 13 more accurste when experimsntal results are extra-
poleted to zero air flow through the battery.

Ao

B.

C.

Do

E.

P,

Go

H,

I.

15. EXPECTED RESULTS THIS YEAR

Mineral and bituminous liners will be evaluated under field conditions
either in existing pits or in pilot plant facilities to be provided for
this purpose,

Samples of unconsolidated and comsclidated materials from laboratory
columns, pilot plant and field ingtallation will be amalyzed to determine
the movement of radiocactive materials through these soils, In addition,
the migration of non-radiosctive materials, such as nitrates, will be
followed,

Further study will be given to the chemical and physical processes
involved in the removal and fixation of radioectivity by soil formstions.

The critical muclides present in waste solutions, other than from the
Hope Process, will be evaluated as the compoaitim of these solutions
becomes, knows.

{
The evaluation of military water treatment equipment for the decontami-
nation of low-level radiocactive waste will be continued,

Further studies of the method now in use for generating particles in the
0,01 p radius range will be wade so that reproducibility and wniformity
of the generated seroscl may be improved,

The diffusion tube - cloud chamber method will be confirmed by means of
the electron microscope,

Development of a method for gemersting reproduncibly particles n'on 0ol p
down to approximately 0,001 p radius will be comtimued.

A preliminary evalnatiom of filters using particles in the 0,01 p radius
range will be made,
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16. ANTICIPATED PROBLEMS HEXT YEAR

A. Contimue geological investigations to determine possible additional
waste disposael sites in the OHNL area of operations.

B. Evaluate the hazards sssocisated with the operation of the high-level
waste disposal pits in the four-acre tract.

C. Continue cooperative research progrsm with EFDL on sanitary engineering
problems.

D. Make en exhsustive study of filter penetration of particles in the
0.l - 0.00L p radius range, The important variables are type of filter,
particle size, and flow rete through the filter,

E. Investigate the behavior of sub-micron particles (under G.1 p radius);
and determine the relative hazards due to radioactive perticles in this
gize range.
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ESTIMATED ESTIMATED ESTIMATED
LAST FY - 1955 THIS FY — 1956 NEXT FY — 1957
17. NORMAL PROGRAM COSTS $ 15.5...099.{1_) s.li!h.QQ.Q(i) $ _ISEL.D.QQQi
R & D SUBCONTRACTS:
TYP F oR
.
2.
3.
4.
5.
6.
7.
TOTAL R & D SUBCONTRACTS $ $ $
LARGE AND/OR UNUSUAL COSTS:
Y
2
s
L 4
| 5.
TOTAL UNUSUAL COSTS $ $ $
TOTAL PROGRAM COST s 158,000 $_15%,000 $_154,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS . ........ Sel 6.0 6.0
B. TECHNICIANS. . .... e vo. 08 —0s5
SUBTOTAL 5¢9 6.5 6.5
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1. Research Participants 0,2
2.
3.
TOTAL DIRECT MANPOWER 6.1 6.5 6.5

19. coMMenTs (1) This program includes activities previously reported as "Radicactive
Liquid Waste ~ Environmental Problems Associated with Power Reactor Programn”, and
"Nuclear Power Reactors - Airborne Hazards amd Coatrol":

T 1955

Program Est, Cost N/Y

FY 1956
Est., Cost M/Y Est. Cost M/Y

FY 1957

Field Investigations and Explorati 2.5 000 2.0 000 2.0
Chemistry and Soils Engineering 691000 1.1 Egiooo 1.5 Egjooo 1.5
Airborne Radiosctivity Studies 59,000 2.3 3.0 61,000 3.0

5.9 154,000 6.5 154,000 6.5

Total Sanitary Engineering Research 158,000
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PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

L PROJTCT TITLE 2 DATE
Radiatior Dogimetry March 15, 1955
3. CONTRACTOR - LABORATORY 4. WORKING LOCATION 5. CONTRACT NO.
C&CCD - UC&CT ORNL Ouk Ridge, Tennessee W-7405-Eng-26
6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS | 9. METHOD OF REPORTING PROGRESS
No. 6560 NO. Toslagsified Semi -Annual
'10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11. STATUS (INCLUDING STARTING DATE)
G, S, HFurst __Active

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

The present project of Rediation Dosimetry includes progrems previously
reported es "Experimentel Rediaticn Measurements", "Physics of Nuclear
Redistion", "Redisiion Dose",; and "Theoretical Physics”. The objective

of this project is to develip techniques and methods of meesuring external
radiation such that interpretations of possible effects of these radiations
on the damage to men car be made, In order that we may have a broad under-
starding of the major problems involved, the pregram includes three main
ectivities. The fcllowing outlize shows hov these activities will be broken
dowa during the nexi few yesrs: '

T Physical Aspectis of Doglmelry

(s) Stopping Power Determinutions

(0) Icnizetion and Transport of Electizicity through Geses

(¢) Selected Problems Deeling with Absorption and Bcattering of
Redlaticn in Matter

II Development of Techniques and Instruments for Dosimetry

(¢) HNevtron Dosimeters and Detectors
(t) Gemnms-Ray Dosimeters and Detectors

XII Desimetry Apolications

{a) Aerial Survers for Radicactivity
()} Kucleer Weapons

(¢} Aircraft Shielding Program

(d) Eediobiological Resemrch

(e) Applied Heslth Physics

13, RELATED PRCJECTS

ORNL Applied Health Physics Department, Weapons Testing Program, U, 8.
Geologlcel Survey, ANP Project, ORNL Biology Division, Primate Laboratory
at the University of Texas, Health Physics Division of Log Alamos
Scierntific Laboratory.

NOTE: Financisl information should be set forth on revetse side of this form,
“AUTION: This document must be classified according to the information contained herein.
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13. RELATED PROJECTS continuedj

The ORNL Applied Health Physics Department is engaged in the following
activities related to aspplied phases of Radlation Dosimetry.

A, Use of Induced Radiatior in the Film Badge end in Coins to determine
neutrons dose is being investigated. Some work was done using acti-
vation of developed film to determine the germm= dose on film blackened
beyond reading with the usual light transmission methods.

B. Monitoring Film Packets used for personnel monitoring have been reviewed - |
“ and tests performed on several types of packets. To simplify the moni-
taoring program, the Dupont 553 packet will be replaced with the Dupont
552 packet and an Eastman 5302 film will be included in the neutron
film pecket,

Co Filters to be used in the new film badge have been selected and tested.
A report describing test and results has been completed.

D. Equipment to provide, for test purposes, chemical dosimeters of a range
that will be useful as a monitoring instrument at ORNL is being
installed. The instruments will be produced in accord with reports
from UCLA and ‘¢he University of Texas.

E. An Auntomatic Filter Changing Coastant Air Monitor for detecting and
measuring airborne radicactivity is being constructed. The insgtrument
will provide for sutomatic filter chenging at specific intervals of
time and sutomatic analysis of decay rate of radiocactivity collected.

F. A low background beta counter for use with low level samples from environs
surveys is being fabrieated. The counter utilizes a 2" gas flow pro-
portiocnal counter and a liquid phosphor scintillation counter which feed
into an anti-coincidence circuit.

1. ACCOMPLISHMERTS LAST YEAR
Project I (a)

Measurement of energy losses by higk energy (30-115 kev) electrons making
single collision in thin metal foils has been complefed.

Measurements made of the energy losses by high energy electrons (330 kev)
in making multiple collisions in foils are in process of completion. For
this work a Sclenoidal beta-ray spectrometer was developed and used.

The stopping power of a moving charged particle in a degenerate Fermi ges
has been calculated,
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14, ACCOMPLISEMENTS LAST YEAR cantinued .

Project I (a) domtinued €

The effect of the density of the medium onr the charge of a moving ion has
been determined,

The Aage Bohr theory of Cerenkov and density effort on charge of moving
particles have been verified by rigorous methods,

Project I (b)

The effects of variocus impurities on the amount of ioniza.tiqn produced in
argon mixtures were thoroughly investigated.

The apparatus and techniques for measuring the attachment coefficient of
electrons and electronic drift velocity in various gases were developed.
Preliminary data for the attachment coefficient of oxygen and the drift
velocity of electrons in several mixtures of gases were obtalned.

Project I (c)

Investigation was made of the depth distribution of lonization in aluminum
produced by high energy electrons,

Depth dose curves in tissue irradiated by neutrons of energies 100 kev,
20 kev, 5 kev, and 0.1 kev have been calculated by the Mounte Carlo method.

Project II (a)

Experimental determinations were made on the response of the NTA film (in
a packet designed to give tissue first collision dose) with monoergie
neutrons. The response was found to be lower than the tissue curve for
neutron energy less than 1 Mev, Modifications were made to correct this.

The proportional counter method of measuring fast neutron tissue dose in

the presence of gamma rays was developed further, A method of calibration
with an internal alpha source wvas perfected, shown by comparisons with other
methods of dosimetry,

The threshold detector method of mesasuring neutron spectra was improved to
sueh an extent that dose interpretations could be made with accuracy of
-about 5h. This method consisting of activation detectors (gold and sulfur)
and fisgion detectors (Pu239 surrounded with various BiO absorbers, Np237,
and U=3°) is well suited to weapons testing and other high intensity neutron
bursts.

~Page 81



AEC-189

14, ACCOMPLISHMERTS LAST YEAR comtinued

Project II (b)

Various aspects of scintillation counter type instruments for detection of
gamma rays by aircraft surveys have bemm described in various publications.

The variation in sensitivity with radisation energy of Eastman type K and
Blue Brand X-ray films were checked in the range from 20 kev to radium
gamma TAys, A sumary of this and data on other types of film has been
submitted for publication.

Project III (=)

Aerial surveys for gama radiation resulting from atomic weapons test
"Fall-out” were initiated and completed, The cooperative work with the
U, S¢ Geological Survey for locating uranium deposits was extended to a
survey of the states of Maine, Montana, Wyoming, Colorado and Utah.

Project III (b)

The measurements of the neutron spectrum &t various distances from atomic
weapons were made during the 1955 Spring Hevada test series, The measure-
ments were made with fission and threshold detectors and gave information
accurately enough to allow tissue dose to be determined,

Project III (c)

Neutron measurements wvere made at the Tower Shielding Facility with the
standard neutron proportional counter and the threshold detectors.

Project III (d)

The proportional counter and threshold detector methods of neutron dosimetry
were applied to the calibration of neutron sources used in radiocbilology
research, These were the ORNL 86-inch cyclotron used by the Biology Divisicn
to study the effects of neutrons on mice and other animals and the Los Alamoe
Lady G assembly used by the Los Alamos Health Division for studylng neutron
effects on animals, :

Project III (e)

An electronies group was formed in this section for the purpose of following
the development of various instruments that are used by the Applied Health
Physics Section. Examples of their work will be to continue to make develop-
ments and ixprovements on instruments such as the Rudolph, a porteble instru-
ment for measuring fast neutron dose, and the alpha survey instrument,
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15. EXFECTED RESULTS THIS YEAR

Project I (a)

Quantum theory of density effect on charge of particles of non-relativistic
velocities.

Statistical range distribution of heavy recoll particles,
Calculation of stopping pover due to muclear collisions,
Project I (b)

The measurement of electron drift velocity and attachment coefficient will
be continued to include a number of gases and gas mixtures,

Project I (e)

The distribution of ionirzation in aluminmum for high energy (10 to 250 kev)
electron bombardment will be continued with a new improved ionization chamber,

Study will be made of the amount of neutron and gamm-ray scattering from
various media using a new facility under construction, The reflecting
materials will include water, lead, alumimm, concrete, and steel,

Tissue dose due to & beam of fast neutrons based on linear energy transfer
will be calculated by Monte Carlo method.

Calculation of displacements of atoms in hydrocarbons exposed to fast neutrons,

The dose at various points within spheres and cylinders of various dismeters
for both fast and thermal neutrons is programed for calculatilon.

Project II (a) .

Further developments will be made in neutron dosimeters and neutron detectors
as the need for them in various applications arises,

Project II gb)

Research and development work will be done on & gamma-ray dosimeter which
is insengitive to neutrons.

ProJect IIT ‘al

An serial survey of the normal background in the United States will be
initiated in connection with the U, 8. Geological Survey.

Page 83

134139



AEC-189

15, EXPECTED RESULTS THIS YEAR continued
Project III (b c d), and (e

These pi-ojects will contimue alang the same general lines as above,
depending-on the need of related projects.

16. ANTICIPATED PROBLEMS NEXT YEAR

The general program, I, II, and III, will continue but with & strong
emphasig in the following directions:

(1) Accident Studies - A program will be initiated for determining
& procedure of examination for people who have been accident
victims such that we can assess the magnitude of neutron dosage
to which they were exposed.

(2) More direct participation in applied radiobiclogical investigationms,
especially those in which we can make contributions with our dosimeters
and facilities that we have for irradiation of biological material. The
success of these two programs willl depend in a large part on our being
able to get into operstion e proposed Lady Godiwva type neutron source.
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ESTIMATED ESTIMATED ESTIMATED
__LAST FY — 1955 THIS FY — 1956 NEXT FY — 1957
(1)
17. NORMAL PROGRAM COSTS s 377,000 ° $__ 375,000 $ 375,000
R & D SUBCONTRACTS:
Yp ME OF ONTRACTOR
1
2.
3.
4
5.
6.
7.
TOTAL R & D SUBCONTRACTS $ 3 $
LARGE AND/OR UNUSUAL COSTS: :
. Nevada Tests Participation 17,500
2.
3.
4
S. ____'___(1) S — _—
TOTAL UNUSUAL COSTS $__39),500°° s_ 375,000 $—375,000
TOTAL PROGRAM COST $ $ $
18. DIRECT MANPOWER MAN.YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS .. ....... 15.8 15.3 15.3
B. TECHNICIANS . o o vovevnvnnronnsn - -
SUBTOTAL 15.8 15.3 15.3
C. OTHER TECHNICAL, :
LOANEES: PARENT ORGANIZATION
1. ORINS Graduate Fellows ,6 . .
2. Research Participants ' .3 .3
3.
TOTAL DIRECT MANPOWER 16,4 _J]8.6 _18.6
19. GOMMENTS o
%l Consolidation of Program occurred in FY 1955 into *Radiation Dosimetry” Program.
Estimated Cost Estimated Employee
 Program FY 1955 M/Y FY 1955
Theoretical Physics 19,000 0.9
Physics of Nuclear Radiation 67,000 1.9
External ‘Radiation Dose Studies 49,000 2,0
Experimental Hadiation Measurements 20,000 1.0
Radiation Dosimetry 22L,500 10.0
Total Radiation Dosimetry 379,500 15.8
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PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

L PROJECT TITLE Research Participation and Traveling 2 DATE
ture - Bi Merch 15, 1955 |
3. CONTRACTOR - LABORATORY 4 WORKING LOCATION 3. CONTRACT NO.
C&CCD - UC&CC ORNL Oak Ridge, Tennesses W-7405-Eng-28
6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS | 9. METHOD OF REPORTING PROGRESS
yo. 6560 NO. Unclasgsified Individual Reports
10. PERSON IN CHARGE (CONTRACTOR'S STAEF) 11. STATUS (INCLUDING STARTING DATE)
W. Johnson ] Active

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

The Research Participation Program provides an opportunity for university
faculty members to receive advanced research experience in the field of
biophysics. University representatives spend from three months to one
year at the Laboratory, in some instemces sharing the use of unique
facilities located at ORNL in comnection with special problems.

Tke Traveling Lecture Program is conducted as a part of the Commission's
contribution under its program of encouraging the dissemination of scientific
and technical information. Under this program, scientific and technical-
persomnel of the Laboratory's staff deliver lectures upon request to
universities throughout the Southern region.

13.

RELATED PROJECTS
Regearch Participation and Traveling Lecture Programs in AEC Program 5000.
A corollary benefit of the Research Participation Program is that Research

Participants lend important assistence in carrying out the research program
of the Laboratory.

1k,

ACCOMPLISHMENTS LAST YEAR

Under the Research Participation Program, sixty faculty members of 34
universities spent periods of at least three months at the Laboratory. Of
these, two were working in the field of biophysics. A number of research
projects have been started in southern universitles as a direct result of
this program. The knowledge gained by the participents in the field of
atomic energy is expected to promote the long-range plans of the program.

Under the Traveling Lecture Program, lectures before advanced groups continued
with approximately 175 lectures scheduled during FY 1955, 50 in biology and
biophysics.

EXPECTED RESULTS THIS YEAR

Individuals chosen as Research Participants will contribute scientifically

to the research program at ORHNL. The objective of this program is to enable
universities, particularly those in the South, to expand the scope of training
offered to undergraduate and graduate students, and to stimulate in universities
research which i1s of interest to the atomic energy program.

Lectures delivered by the Laboratory staff under the Traveling Lecture Progran
are expected to number betweem 200 and 250 this year.

NOTE: Finsncial information should be set forth on reverse side of this form,
CAUTION: This document must be classified accerding to the information conwmined herein.
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16. ARTICIPATED PROBLEMS NEXT YEAR

These programs are expected to continue in FY 1957 and to pursue the long-
range objectives set forth above.
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ESTIMATED ESTIMATED ESTIMATED
LAST FY - 19 THIS FY - 1956 NEXT FY - 1957
17. NORMAL PROGRAM COSTS $ 15,000 $.19,000 $19,000
R & D SUBCONTRACTS:
_IYPE & NAME OF SUBCONTRACTOR
1
2.
3.
4.
5.
6.
7. - - :
TOTAL R & D SUBCONTRACTS . S— $
LARGE AND/OR UNUSUAL COSTS:
1
2.
3.
4
s. I
TOTAL UNUSUAL COSTS $ s s
TOTAL PROGRAM COST $15,000 $_15,000 $_15,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS . oo ...c0n 1.1 1.1 1.1
B. TECHNICIANS. . ... .ocoensraancs
SUBTOTAL 1.1 1.1 1.1
C. OTHER JECHNICAL,
LOANEES: PARENT ORGANIZATION
1
2.
3.
TOTAL DIRECT MANPOWER l.1l 1.1 1.1 :
19. COMMENTS
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PROPOSAL AND AUTHORIZATION
FOR RESEARCH OR DEVELOPMENT

L PRO

JECT TITLE 2 DATE

ducation and Trai March 15, 1955
3. CONTRACTOR - LABORATORY 4. WORKING LOCATION 5. CONTRACT NO.
C&CCD - UCaCC ORNL Oak Ridge, Tennessee W-7405-Eng-26

6. BUDGET ACTIVITY | 7. BUDGET ITEM 8. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS

NO.

6680 No. Unziesgll | Semi-Apoual
10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 11. STATUS (INCLUDING STARTING DATE)
_Elde E, Anderson Actlve

12. PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT)

Purpose of project is to meet the need for trainsd healta physicists in
the ARC installstions, industry, uaiversities; hospitsls, and other
government agencies including the militeary. The need is met by three
training nrograms as follows:

A. To previde health physicisis with broad training--g onesycar
program conducted Jointly with Vanderbilt Taiversity. The AEC
Fellows in this progrem must bave an A. B, degree, and if qualified,
they mey esrn a8 M. A, degree from Vanderbilt Yy an extension of their
feliowship %o & total of 1€ momths.

B. For the Natiomal Military Estabiishment {NME) s tralning progrsm of
6 wesks for medical officers.

Co Special training for individueis for rery’ng periods of time and
for a variety of pmrposes.

D. A series of coursese for staff members of the Applied Fealth Physics
Section.

13. RELATED PRCJECTS

Program A (AEC Fellowship Progrsm) is under the same admiaistration
(ORINS} &5 the programs at University of Kochester-Brookhaven National
Laboratory and &t University of Washington-Yauford Works; all three
progrems comprise one of the educational projests Of the Division of
Biology arva Medicine of the ARC.

The covrse for the mediczl oflicers is part of the Advanced Radiobiologr
for Medical O0fficers of the Armed Forces Special Weapons Froject,

14, ACCOMPLISEMENTS LAST YEAR, 195k-55

Completed training of 21 AEC Fellows in Radioclogical Physics (1 year)=--in
connection with this program a 6 credit graduate course in Radiological
Physice at Vanderbilt University is given by members of the Division.

Two of the Fellows elected to do the resesrch problems for their theccs in

the Health Physics Division at ORNL.

OTE: F
AUTION:
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1k, ACCOMPLISEMERTS LAST YEAR continued

Began training of 21 AEC Pellows in Radiological Physics September 1954,
for a period of 1 year.

Prained 9 medical officers of USAF, USN, USA and USPHS for six weeks,

Trained 1 man for Army Chemical Center, Fort McClellan, Alabame for a
total of 2 weeks,

Trained 1 girl for General Electric Co., Cincimnati, Ohio for a total of
2 weeks.

Prained 1 man from the Electric Boat Company, Groton, Connecticut and 3
USH men assigned to the USS Nautilus for a period of 2 weeks.

Assisted in Egyptian training pro?-an at the request of Lt. W. B. Looney.
Three (3) Egyptians were given a 6 weeks series of lectures on Health

Physics during the months of March and April.

At the request of Dr. Clsus, special discussions on Health Physics were

held with Dr. Masami Izawe during a 2 week period. Other Japanese will

be sent to Oak Ridge from time to time for similar discussions.

Lectures

One lecture on the AEC Fellowship program at a professional society meeting.

A 10-lecture series on health physics to Oak Ridge School of Reactor Technology.
Four seminars on Health Physics for ORINS.

Special Talks to plant foremen and workmen at ORNL (as requested).

Weekly orientation lecture to new laboratory employees and special groups.

Four seminars on Radiological Safety to the Military Veterinary Radiological
Health Course.

Courses
Pwo courses in mathematics for the Apprentice Training Program at ORNL.
Two courses in Internal Dose for members of the Health Physics Division.

Miscellaneous

This project reviews rcliortl and articles for publication written by members
of the Health Physics Division and edits the Semi-Annual Reports of the
Division.
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1h, ACCOMPLICHMENTS LAST YEAR contimeed

Assisted in planning program for a general Health Physics Conference to
be held at Ohio State University.

15. EXPECTED RESULTS THIS YEAR
Training of medical officers as heretofore.

Completion of the training of present 21 ARC Fellows and direction of the
regearch problems for a portion of these.

Training of another group of 25 AEC Fellows.

Training of personnel in health physics for AEC Contractors and others as
‘requested, :

Continue to assist in training of Egyptian and Japanese persons,
Discussions have been held with Dr. Claus and Dr. Morgan on the possibility

of Physics Training programs in European countries as one way of imple-
menting President Eisenhower's Atoms for Peace project.

16. ANTICIPATED PROBLEMS NEXT YEAR
Continuation of Program of previous year,

Ingquiry from Dr. Herman Roth suggested the need for a course in Radiation
Protection for persons not desiring to become a health physicist dut who
needed knowledge about radiation hazards such as insurance persomnel and
sanitary engineers in general.
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ESTIMATED ESTIMATED ESTIMATED
LAST FY — 1955 THIS FY — 1956 NEXT FY - 1957
17.- NORMAL PROGRAM COSTS s 20,000 $.60,000 s 60,000
R & D SUBCONTRACTS:
_TYPE & NAME OF SUBCONTRACTOR
1.
2.
3,
4.
s.
6.
7. -
TOTAL R & D SUBCONTRACTS —_— $ $
LARGE AND/OR UNUSUAL COSTS:
1.
2.
3.
4.
5.
TOTAL UNUSUAL COSTS $ $
TOTAL PROGRAM COST $ 50,000 $.60,000 $ 60,000
18. DIRECT MANPOWER MAN-YEARS MAN-YEARS MAN-YEARS
A. SCIENTISTS & ENGINEERS ... ...... 3.0 3.0 3.0
B. TECHNICIANS ., ¢ .vvvvevanorones
SUBTOTAL
C. OTHER TECHNICAL,
LOANEES: PARENT ORGANIZATION
1.
2.
3,
TOTAL DIRECT MANPOWER 3.0 3.0 3.0
19. COMMENTS
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