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AEC-169 
PROPOSAL AKD AUTHORIZATION 

The ak~ong propa?n of fundaumnta2 and applied i a s e a c h  directed toward 
the accanpEehnt of this long-pange object im encompasses a variety of' 
research projectsg fnelwling wmk 21 t$e.fields of cheds"y, e h d c a l  
bchnolog'y am1 physics 88 w e l l  as biology and applisd biophysics. 

L3 

Biology research groups ham coatinued t o  cooperate closely with: 1) A 
large number of diriPereo$ labasatmiss  who were involved i n  DOpexratiod 
5 P i f t a  ard 'Kuo4&ole:* 
Lahratorierr; 2) A numtber of British kbora tor ies  who are associated w i t h  
tihe Rritish A t d c  Ehergy Rrojects; 3) National Bmoau of Standards (U.S.); 
4 )  S Q U ~ ~ B T ~  Ukiiversitiee 
semins~aj 5 )  "he W m o i t y  Os Vbginia i n  helping b e s b b l i s h  81 radio- 
h i d o e  C O W 8 8  a t  bmtain M e p  Virginia; 6 )  The U, So Air Force in 
considerable &nsFo~ of the study of mixed radiation, and i n  ccmldbtioPla 
for +&e A@ Ekojeet, 

Health Php~lcs maear& g r o q s  have engaged i n  cooperative programs via 
ehe followhg organizations: 1) AEC-TVA f o r  aa Bological  S.tpzdy of kWb 
cak Lake; 2) U. So Public Health Service for water decontaminstLoon m d  
radioactive mete disposal research; 3) Eagineak Research and Qewlopment 
Eabaratosles of the Do So Corps of Engineers for evaluation of water 
decontamination q d p m e i t  a& processes for military uae; 4,) CEUL Operations 
and Phyeice M8isions on radioactive m a t e  disposal ari! shielding p r o b l a ;  
5)  U. S, Geological Survey i n  the development of equipment for aer ia l  sgrveys 
and u r a n i U m  prospecting; 6) Universi%y.of?ittsburgh (for W. 5. Navy) on 
development and evaluation of sampling methods for airborne radioacti.vity; 
7; AW Project eontributlnp; to the afiielding program; 6) U, sa*'Air Force io 
the establishment-of an animal'expos~e program a t  Austin, Texas; 9) Chemical 
Corps in t h e  study o f  airborne radioactTve Dartic'ies; 10) Peutron spectram 
studies a t  a to rdz  tests i n  Vevada and a t  B i k i n i ;  11) Subcornittee on Tnternai. 
Dose o f  .the N'at ioml Cornittee on Radiation Protection and of the 

aad With a amber of Abmic Energy Conidasion 

reeearch participantshi? and Waveling 

NOTE: Financid  informatior should be set forth en reverse &de of r b i s  farm. 

CAUnONr This document must be classified accordins to tho j.t.CPrntim cornmined herria Page 3 
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AEC-189 

13. RELATED PROJEC'IS - Continued 

International Commission on Radblogical Protection; 12 )  AEC Fellowship 
Program a t  Vanderbilt University; 13) Health Physics seminars i n  southern 
universit ies;  and a) Lectures for the Educational Division o f  ORNL, and 
the ORmS courses. 

I 14. ACCOMPLISHMENTS LAST YEAR 

The most important accomplishments during the y e a  were8 
successful participation i n  the Weapon Tests--with resu l t s  which were ob- 
tained under d i f f icu l t  experimental conditions. 
good sc ien t i f ic  data can be obtained if the work is painstakingly pre- 
pared i n  advance; 2) it is  d i f f i c u l t  t o  single out individual accomplish- 
ments since the importance of these resu l t s  will not be known un t i l  con- 
siderable time has elapsed; however, the indication that radiation pro- 
tection i n  bacteria can be accomplished by a factor which can be isolated 
i n  highest concentration from spleen appears important; 3) the discovery 
that  "cell-free" photosynthesis can take place; b )  isolation of a number 
of different  pmteins  from bacteriophage; 5 )  the finding t h a t  the oxygen 
effect  operates not thmugh chromosane breaka direc-, but through 
"healing up" of bmken chromosomes; 6) the preparation of the  publication 
"maximum Permissible Internal Dose" to be published by the International 
Commission on Radiological Protection; 7) the development of a new packet 
for nuclear track film tha t  measures f a s t  neutron t issue dose from the 
track count; 8) the development of a new method of measuring f a s t  neutron 
t issue dose with a f i ss ion  and activation threshold detector; 9 )  the p i l o t  
scale tes t ing of processes for-removal of radioactive materials Prom ORML 
process w a s t e  streams; 10) determination of the distribution of dose in 
the body from f a s t  neutrons by the Monte Carlo method and by experimental 
measurements and the acceptance o f  t h s e  values by the International 
Commission i n  Radiological Protection; and 11) the training of personnel 
from universities, mili tary organizations, AEC contractors and other 
Government agencies . 

1 )  the very 

It w a s  established that 

15. EXPECTED RESUIITS 'DIE3 PEAR 

It i s  hoped that the  work on the 300-r mutation r a t e  w i l l  be coq le t ed  
during the  year 1955. All work has thus far been done with  energy given 
i n  one single acute dose. It is now planned t o  give interrupted acute 
exposures a s  well as spreading the radiation over a considerable time. 
The first data i n  regard t o  the neutron ef fec t  on mutation pmduction 
should became available. A t  the same time the long-tern implication of 
neutron exposure w i l l  become recognizable. This w i l l  help t o  estimate 
the range l imi t s  for exposure to  radiation f r o m  an airplane reactor-using 
mice a s  the experimental. animals. Cytological work should give further 
information on the mechanism of radiation damage i n  chromosomes. Con- 
sider'able information sho,yld.become available i n  regard to the structure 

I 
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15 . EXPECTED FLESJLTS THIS PEAR Continued 

of desoxyribonucleic acid. 
tect ion group and biochemistry investigations should give us results for  
designing additional methods for radiation protection. 
apply the findings obtained i n  bacteria to animal work. 

Closer cooperation be tween the radiation pro- 

It i s  hoped to 

Suff ic ient  data on the concentration of trace elements i n  human t issue 
should be accumulated t o  give substantial  aid to the establishment of 
maxim-am permissible internal  dose. 
i n  developing techniques f o r  analysis o f  cesium and ruthenium i n  body 
fluids. Calculations of the dose a t  various points within spheres and 
cylinders of various diameters for  both f a s t  and thermal neutrons Will 
be completed. 
t i c l e s  will continue. Further development of the proportional counter 
neutron dosimeter will  be pursued, and development of a sc in t i l l a t ion  
detector f o r  use i n  measuring d i rec t ly  the radioelement content i n  man 
and s m a l l  animals w i l l  be undertaken. 

Substantial progress should be made 

Calculations of the  stopping power fo r  slow charged par- 

Laboratoxy and f i e l d  investigations relat ive to the wastes produced in  
the operation of nuclear parer reactors w i l l  be continued with emphasis 
on8 . 

Developing instrumentation f o r  the monitoring of soil and water, 
Evaluating experimental p i t s  and barr iers  for  the disposal of 

Determining sites f o r  two ORNL waste storage p i t s ,  and 
Determining the c r i t i c a l  nuclides tha t  govern radioactive material 

radioactive l iqu id  waste , 

f ixat ion i n  soils. 

Established research programs w i l l  be pursued a t  about the same leve l  of 
e f fo r t  Kif21 primary emphasis on those a c t i v i t i e s  of most urgent need o r  
of most promise. 
cytogenetics groups should give considerable further information i n  re- 
gard t o  radiat ion mechanisms on chromosomes and genetic makeup. 
first data should become available, too, on leukemia and tumor production 
from neutron exposures which simulate exposure to radiation i n  a nu'clear- 
powered airplane. 
give s ignif icant  resul ts ,  it may be possible to recommend protective 
measures against radiation t o  men. 

The cooperativeaefforts of the biochemistry and the 

Ihe 

I f ' t h e  radiation protection work should continue to 

Progress i s  expected toward be t t e r  evaluation of m a x i m u m  permissible dose 
and exposure pmblems. Continued pmgress i n  the development and adapta- 
t ion of  instrumentation and techniques to meet new problems in radiat ion 
protection is anticipated. 
general Health Physics and biological work w i l l  be ini t ia ted.  

Development of  a slow neutron dosimeter fo r  

Page 5 
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ESTIMATED EST1 MATED ESTIMATED 
LAST FY - 1954 THIS FY - 1955 NEXT FY - 1956 

17. NORMAL PROGRAM COSTS s 2,296,000 s. 2,304,000 s 2,3wOOo 
R & D SUBCONTRACTS' 23,000 23,000 
LARGE OR UNUSUAL ITEMS COST* 22,000 13,000 

TOTAL PROGRAM COST 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REWIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
B. MAJOR EQUIPMENT ITEMS 

TOTAL E WtPMENT 

TOTAL CONSTRUCt+ON 
AND EQUIPMENT . 

. *- 

20,379 I .  . 180,Ooo . ,  

~~ ~ ~ 

19. DIRECT MANPOWER ( W Y E A R S )  MAN-Y EARS MAN-Y EARS MAN-YEARS 
A. SCIENTISTS 6 ENWEERS 114.3 ll1.8 ll5.6 
8. TECHNICIANS 1.4 2.0 200 

SUBTOTAL 115.7 113.8 U7.6 

LOANEES, ETC. 1.0 2.0 2 00 
C. OTHER TECHNICAL, 

TOTAL U6.7 ll5.8 119.6 

!O. COMMENTS 

Page 6 *Dotoiled in comments. 
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FOR RESEARCH OR DEVELOPMENT 

ACC-189 
PROPOSAL ANP AUTHORIZATION 

NOTE: Finaocid i n f o r r d o n  should k m e t  f g h  on reiwac dde o l  thia k r  

12 PURPOSE, NEED. AND SCOPE (GIVE NARRATIVE DESCRI?IIOM OF PROJECT) 

The b i o l w  pr- l a ~ g e l y  concern an inveBtigatim of the effecte of 
mdiatioare u p  l iving pmstspial. 
is a ret* mutational changes in mice af ter  expaeure t o  306 r, 600 r 
and 1090 re 
in mice irradiated during pregnancy, 
of imizfng radiatia in nsunmle tire under extensive inveetlgatian with 
particular reference t o  r ad ia t im  induced distrrbances such &*@a, 
cataracts ard t m a ,  
fImdamzrLalgenetics i n  the field8 of chrornoeaaps mechanics and @ne action; 
cytogenetic effects of padlatian administered t o  viruses, m i c r o o r ~ o x m ,  
plants and Invertebrate anin~~le. 
effects  an c e l l  dirieim, growth and mtabolism. Of great interest  is the 
eeamh for physiual conditiane or chemical8 that a f f d  protectiau from 
radiation or onhance recovery from prior radiation injury. 
of plant meiology and biochemistry the following pr- are under way: 
plant che?~Mx7 and photosynthesis; studlee an nuclelc acid structure, 
mechanism of action, and etudiee on biologioal energy-tranefer 
~ystema; entypls and ieatope t racer  etudies on microbial intennedfary 
bolism. These &%tor graupe of investigations afford basic knowledge which 
is neceeeary in order t o  interpret  and extend radiation studies detailed 
above. In the f i e l b  of physical radiobiology and basic c e l l  phyeiolasy 
the  foliowing eubJecte are under inrss t igat im:  
actlane OB radlatians w i t h  btol@cal'nmrteriab, a8 well ea with eimpls 
chemical syatemej studiesl an baeic cell physiology by advanced p h p i c a l  
and radliobiologial techniques; l n ~ e o t i g a t i c m e  of radiation-induced electro- 
w e  Oistm'5ances, 

One prcgra~a of very long term implicatim 

Phplol~iosl  8nd pathological e f h c t  
Studies are also camled out OP;I derelopmntal Injuries occurring 

The following genetic problems are belag i nvee tQa t9 :  

Programe  are^ under way cancorning radiaticm 

In the  field 

a t d i e s  of p h y ~ i c a l  in te r -  

We continued to cobpsrste closely withr 1) A large nuniber of different 
labmtaries who were involved in "Operational Uplift" and "Knothole", 
and with a number of A t d c  Energy Ccmml~sion ZabOr8tori@sj 2 )  A number of 
Brit ieh Iaboratmiee who are aeeociated with the Britdeh Atomic mergy 
FToJeeQe; 3) National Bureau of Standards (U. S:); 4)' Southern Universities 
through research participantship and traveling eeminars; 5 )  The University 
of Virginia in helping t o  establish a r8dlob1Ology cow88 at Mountain lake, 
VlrgfLnfaj 6)  The U. 8,  A i r  Farce in considerable extension of the study of 
mfzed ?adlation, and in consultationcs far the AFTP Project. 

Page 7 



14. ACCOMPLISHMENTS TAST PEBB 

The determinatian of' radiation-induced mutation rates In mice ccmtinuee t o  
give highly si&flcant results.  The work on the  600 r doeage range is ccuu- 
pleted; the 1000-r data are i n  the process of campletion, and the 300-r data 
are now coming in. 
framDroeophila work is maintained ov8r these three dosagee, mak- the data 
quite reliable.  
&-inch cyclotron and by a nuclear detonation showed that the relat ively 
biological efficiency is about 8 in ccaapariean with X-rays. 
re@xd t o  dominant le tha ls  have been obtained; the appearance of e te r i l i t J r  
i n  males produced by the different types of radiation can be accounted f o r  by 
c e l l  death rather than by inhibitim of mitosis. Some data are now available 
on the effqcte of neutrons on embryonic developnent. 

The mlce obtained *om "Operatian Greenhouse" have continuously given h i m  
interesting data on leukemia induction and tumor formation. 
etudy with the U. 9. Air Force, effects of f a s t  neutrone and X rays i n  different 
CoIriblnatione are being studied. 
active iodine t o  mice have opened an extremely interesting f i e l d  of cancer 
research. 

Indicat iam are that a mutation r a t e  10 timeta that expected 

Studlee of the effect of f a s t  neutrons delivered by the ORBL 

Further data in 

In  a cooperative 

The pi tui tary tumors induced by feeding radio- 

Studiee fn regard t o  radiation recwery In bacteria have shown-that the spleen 
is the beat source for  the recovery factor. Simple argenlc campounds have 
been found t o  give as high as 90 per cent _protection against highly l e tha l  
radiation. 
radiation an bone marrow, supporting the older work on radiation protection. 

Photoeynthseils has nrmintained i ts  place as a maJor f ie ld ;  lumineecence found 
during photosynthesis is shown t o  be closely associated w i t h  the photosynthetic 
process. It has been found that protoplaem extruded from cer tain a w e  will 
photoeyntheeize for a short tims after leaving the ce l l ,  eetablishing that 
"cell-free" photoayntheeie is possible. The biochemistry of certain sugars in 
connection with plant biosynthesis has been samswhat more clarified.  

The work has been expanded t o  include studies of the effects  of 

The study of the cytological effects  of radiation has developed t o  such a 
degree that a more eophieticated approach t o  the problem is now possible. 
Close cooperation between cytology end biochemistry groups has been estab- 
lished. Sufficient inforpprtion is n&r available on the mbchaniem of oxygen 
effect  in rem t o  chraanoeame bmake t o  prove that th i s  effect ,  in comec- . 
t ion w i t h  X raddstion l e  more ah the  "healing up" process c& broken chromo- 
some~ them on the .initial break. Reeulte of Drosophila inveetigatiom have 
helped fbrther t o  elucidate the basic genetic mechaniem In f l i ee ,  and have 
provided can8lderable supporting evidence far findinge i n  muse genetics 
vork. The nnlte research We produced data which supports the work on 
Drosophila and Tradeecantih. 
i t y  of the effecte of chemical cmpounda in re@ t o  radiation protection in 
bacteria and mi; i n  contpiet t o  th i s ,  Paramecium hae been found t o  e v e  

Fungus expex'lnmnts have established the e b d l a r -  

Samewhat different r88dtS .  

. 
Page 6 
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14. ACCGMPLEHIGNB 'UST l!EAR Continued- 

Most interesting resul te  have been obtained In regard t o t h e  structure of 
nwle i c  acids, which are of such great importance t o  biological function. 
work bas enabled a reconsideration of our conception of the structure of 
ribonucleic acid. Cooperative work with. the cytology s o u p  has led t o  rather 
eurpr'iaing results i n  investigatiane of the nucleic acids i n  bacteriophage. 
The olucldation of the effects of radiation on enzymes has contributed t o  new 
approaches t o  an unt3erstcmding of enzyme function. 

Tr cer stuclies i n  1ntermediaz-y metabolism have been extended wlth the aid of 
C1! ax& C13 tracers. I n d i c a t i q s  have been found f o r  a new type of enzyme 
system by these methods. 

Work of tke biophysics group has been greahly extended with the acquisition of 
a Cockcroft-Wsltoa accelerator and extensive work with weapon tes ts .  
length dependence, curve for ' C h r o m o 8 ~  breaks in Tradescantia by monochromatic 
ul t raviolet  radiation hae been worked out. Apparatus for the investigation of 
paramgnetic md nuclear -otic resonance methods for the study of biolo- 
g ica l  system has been developed. 
polperizecl form which is extremely sensit ive t o  radlatlon. 
detection of lithium i n  t issues  has been developed. 

The 

The wave- 

Nucleic acid hae been obtained i n  a highly 
A technique'for 

The proceedings, "Some Aspects of Microbial Metabolism", of the Fifth Annual 
Biology Research Conference vae published; these eympoeia have been very 
popular; aacther was held in 1953 on, "'Effects of Radiation and Other Deleteri- 
ous Agents on E$ibryonic Development", the proceedings of which have been sub- 
mitted far publication. 

In 1953, The Biology Division published seventy-two full-length papers and 
thirty-two abstracts. There are in press f i f ty- three fill-length pspers and 
twenty-ei@t abstracts. The Divisicm supplied speakers f o r  approximately 
eeventy traveling seminam, mostly t o  Southern Universities. 

The cooprat ion with Southern Universities has been developed t o  such a 
degree that a number of cooperative projects are being conducted with staff 
members frcrm them insti tutlane.  

Besides its own staff, the Dlvisior~~had working In i t e  laboratories, t en  
vis i t in% investi@ators, two postdoctoral fellowe, and several consultants. 

The rnoet Important acccmpllshmente, during the year were: 1) the very success- 
ful participation In the WsaponTests -- with results which w e r e  obtained 
under d i f f i cu l t  experfmental conditions. 
ec ien t i f ic  data can be obtained If the  work is painstakingly prepared In 
advance; 2 )  It l e  d i f f i cu l t  t o  single out Individual accompliehments elnce 
the .importance of these results vill not be known until  considerable t i m e  hae 
elapeed.; however, the indication that raaiatfon protection i n  bacteria can be 
accomplished by a factor which can be isolated i n  highest concentration from 
spleen appears important; 3) the discovery that "CeXl-free" photoeynthesls 
can take place; 4) lsolat ion of a n&er of different proteins frcun bacteriophagc 
5) the Finding that the oxygen effect operates not through chramoscane breaks 
directly,  but through "healing up" of broken chromoeames. 

It was established that g o d  

I I 3 4 5 5 8  ' ,, 
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AEC-189 

It i e  hoped that the work on the 3 0 - r  mutation r a t e  K i l l  be completed during 
the year 1955. A l l  w a k  hae thus far been done with energy given in qne 
ein&e acute dome It I s  now planned t o  give interrupted acute expoeures a6 
w b l l  a8 a p a d l n g  the radiation m r  a considerable ti-. The first data in 
re* t o  the netrtrcm effect an mta t lon  production ehould became available. 
A t  the BW time the long-term implication of neutron expoeure wlllbecasab 
recognizabble. Thie all help t o  ewttrmte the range l M t e  f o r  expoeure t o  
radiation f’rcm an sirplene reactor -- us- mlce ae the experimental anlmalso 
Cytological work should give f’urther i n f o m t l o n  on the mechmlem of radiation 

r e m  t o  the etructuzz of deeaxgrfbonucleic acid. Cloeer cooperatioa between 
the radiation protecticm group and biochemietq fiveeti@3tLons should give na 
reeulte f o r  deeignlng additional nmthode for radlatioa protection. 
t o  apply the flncings obtained in bacteria t o  an.lrml work, 

in  chTomoeoaneso Caneiderable informtion should becons available in 

It is hoped 

The cooperative effor ts  of the biochemietry and the cytogenetics group8 should 
give caniefderable further i n f o m t i o n  in  regard t o  Fadhticm nrechanisme an 
Chrme0lm6 and genetic nrrmkeup. 
on leukemia and tumor production from neutron expoeuree whkh elmrllnte erpoeure 
t o  r ad ia t im  i n  a nuclear-powered airplaneo 
should continue t o  give interesting results, 1% may be podible  t o  recommend 
protective meaeuree against radiation t o  a m o  

The first data should becarme aVaihble, too, 

If the radiation pratection work 

. 

I1 .3 t6554  
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PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

AEC.169 

L PROJECT nTLE 

I t  PURPOSE. NEED, AND SCOPE (GIVE NARRATIVE DESCRlPnON OF PROJECT) 

The group is concerned v i t h  the cytological and genetic effeots of radiation 
and, conversely, an elucidation of genetic action in biological systcars b~ m e e n s  
of radiation erperlments. 
subcellular leve l  are the  primary concern. a l l  types of 
radlation, of-arnhtions and chromosome breaks and the relation of these t o  death 
caused in bacteriophage virus, in Neuros ora (bread mold), in the plants  2 2  
(maize), Vicla - (bean) and Wadescantla * spiderwort), and i n  a muse asci tes  
tumors are investigated. 
of different  l i fe  forms, each particularly suitable fo r  this  work fo r  one reason 
or another, offers great versa t i l i ty  and p d t s  generalization f r cm the resu l t s  
observed in coxanon among them. 

In general, effects  a d  actionn QLL the cel lular  anb 
B e  production, 

The codina t ion  of related research on such a variety 

Cooperation vi th  the W z e  group at the University of Illinois and with groups, 
both within and outside the AEC, concerned v i t h  the biological effects of 
nuclsar detonations. 

L4.ACCOMpLIsHME#Ts LAST YEAB 

Incressi= the radiosensit ivity of c e l l s  by increasing oxygen concentration 
has received considerable a t tent ion f r a m  this group. In the  Vicla bean, it 
was found frcln oxygen experiments that both breakage and rejoining of irradiated 
chromosomes are IndepelPdent events; in Tradescantia, t h a t  the increase of 
sensi t ivi ty  by olygen is not due slmply t o  an increase i n  chromosome breakage, 
as it was first thought; i n  mamallan cel l6  -- the  mouse tumor -- it was proved 
that the oqrgen effect  is the sams as had been found for plants  and lower animals, 
This last may prove t o  be d' pract ical  use i n  radiotherapy. 
studies has led t o  new concepts of oxygen action which are of much ingartance 
In understanding the basic mechsnisrn of radiation action on the  cell .  

- 

Thls,series of 

Mize and DrosaphlIn studies have given rise t o  nev concepts, of general 
appl icsbl l l tv ,  on the mechanism of cbramosune duplication and recomblnation. 
The nature and exbent cb indispensable gene functions, ard their -e by 
radiation, have been explored in Neurospara using the heterokrslegon technique. 
These e$udies help in understanding the nature of genes 8nd chromoeomee. 

M ~ 2 ~ 8 ~ r e P a g n t S  i n  absolute units have been made at various wavelengths of the 
rate constants of the light reaction involved in the photoreactivation of 
bacteriophage inactivated by ul t raviolet  radiation. 

The extensive biological studies a t  Operation IQ~othole have  been caupleteci 
and reports published. 

NOTE: Pinanold inforamlion abould be aet fonh oh reverie  dde of &la fom r-. 

CAUTION: T h h  document muat be claraified ~ c o r d i n t  (0 the Informdon coau ined  herein. 

1 1 3 4 5 b i  . 
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The particular advantages of the heterokaryon method in leurospara will be 
used t o  stuaJ mutation and gene action. A t t e m p t s  will be made with Vicla - bean 
t o  discover et least some of the enzymntlc pathways by which radiation w e 8  
the chrclposcrmes. 
neutrons of different energies, will be analyzed with Tradescantia. 
gation of the m e c h a n i s m  of chroarosome recmbination and of the mutagenic effect  
of radiation will be continued in maize. The work on the production of chrano- 
same aberrations and cell death in the mowe asci tes  tUppor by ioniziag racilia- 
t i o n  will be continued; i n  addition, the production of these effects by 
ul t raviolet  l i gh t  also w i l l  be studied. 

The re la t ive  biological e f f i c i e n c ~  of fast neutrons, and of 
Investi- 

L6. ANTICIPATED PROBLEMS IJExT YEAR 

The majar emphasis will continue t o  be upon the mecheudsm by which mutation, 
chrauosane aberrations, c e l l  death, and related phenomena are brought about 
by radiation. 
V W i O U S  weys of modifying the radiation e f fec t  will be investigated. 
necessary and integral  part of t h i s  work, the biological nature of the change 
brought about br radiation will be studied. 
probl- will be pursued with the organism8 most suited for them. 

For this  purpose, a variety of radiations will be used and 
As a 

Different aspects of these general 

Page 13 
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ESTlMAtED ESTIMATED ESTIMATED 
LAST F Y  = 1954 THIS FY - t955 NEXT CY - 19% 

It. NORMAL PROGRAM COSTS $180,060 8178,000 
R L D SUBCONTRACTS* 
LARGE OR UNUSUAL ITEMS COST* 

- 

s 178,000 

TOTAL PROGRAM COST $l8O,ooO 178 3 178,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
8. MAJOR EQUIPMENT ITEMS 

%sc, Lab, Equipment 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EOUIPMENT 

19. DIRECT MANPOWER (MAN-YEARS) 
A. SCIENTISTS 6 ENGINEERS 
8. TECHNICIANS 

C. OTHER TECHNICAL, 
L O N E S ,  ETC. 

SUBTOTAL 

MAN-Y EARS 
9*5 

MAN-Y EARS 
9.0 

MAN-Y EARS 

9.0 

?J 9.0 
./ 

9.5 9 00 9.0 TOTAL 

IO. COMMENTS 

i I 3 4 5 b 3  
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AEC-189 

1. PROJECT TITLE 

Effects of Radiation on Pslramecium 
5 CONTRACTOR LABORATORY 
CCCCD - U C I C C  O W L  Oak Ridge, Tenncasw 

4. WORKING LOCATION 

PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

2 DATE 
March 15. 1954 

5. CONTRACT NO. 
W-7405-EW-26 

6- BUDGET ACTIVITY 7. BUDGET ITEM 
NO. 6400 NO. 

The single-celled animal, Paramecium aurelia, is used as a conveniently large 
cell w i t h  which t o  study various k i d s  of damage, both inherited and not 

0. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS 
Unc lass if ied Monthly and Semi-Annual Reports 

inherited, produced by &iiation. 
biological nature of the damage as w e l l  as the mechanisa by which it is brought 
about, and so t o  contribute t o  the baeic understanding of the effects of 
radiation. I n  th i s  way, it i s  hoped t o  a id  i n  establishing a logical basis 
for modifying these effects while a t  the same time contributing infmnstion 
of basic biological impartance. 

The work I s  designed t o  Investigate the 

IO. PERSON IN CHARGE (CONTRACTOR'S STAFF) 
R .  F. K b b a U  

13. RELATE, PROJBCTS 

11. STATUS (INCLUDING STARTlNG DATE) 
Act i v  e 

I 

1 

CAUTION This document must be clmsdfied mccordin~ to the infomarion contained berein, 

I l 3 4 5 b 4  

The behavior of c e l l  nuclei which take part i n  f e r t l l i z a t i o a  has been shown 
t o  be altered by X rays; and the effect  has been traced, at least i n  pay$, t o  

i ts  ac t iv i t i e s  men when other, undamaged nuclei w e  present i n  the same cell. 

1nvestie;ations on another em-celled animal, Tllllna, have shown that heavily 
Irradiated c e l l s  may survive f o r  a tine adl divide repeatedly but finally die.  
The cause of t h i s  delayed death is not known; but it I s  clear that chromosama& 

damage to  the chranosmes. Damage t o  a particular nucleus may interfere with  

d€nna&e, on which slmllar delayed death l a  aften blamed, is aot Involved. 

Page 15 

Inves t i s t i one  w i l l  be continued of the role of various modifying agents on 
radiation 
taking place in the c e l l  during anb s h o r t l y  after irradiation. I n  particular,  
it Is hoped t h a t  more infcxllPatiosl can be gotten on the mechanism of the oxygen 

t o  Paramecium in an attempt t o  further elucidate the events 
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effect.  
biological damage, especially effects on the behavior of nuclei aad delayed 
effects w h i c h  m c r ~  have a ma-chromeonal basis .  

Further aualysis I s  planned of the nature of certain types of 

16. AFPTICIPATED €'ROBIBIS l'€EXT YEAR 

As part of the contlnulrrg progrm t o  achfeve an understandiw of the bas18 for 
d m q e  to  cells by radiation, sttadles w l l l  be carried on with mcdffylng agents 
ard by other means to study the events taklng place at  the tims of irradiation. 
A t  the 6ame the, efforts w i l l  be made to learp more of the nature of the 
biological damage, the way in vhlch It expresses i t s e l f  i n  time, and the method8 
by which this eqression can be changed. 

I I 3 4 5 b 5  Page 16 



ESTIMATED ESTIMATED ESTIMATED 
NEXT FY - 19% LAST FY - 1954 THIS FY - 19% 

7. NORMAL PROGRAM COSTS r52,oo0 $52 ,000 s 52,000 
R & D SUBCONTRACTS. 
LARGE OR UNUSUAL ITEMS COST. 

TOTAL PROGRAM COST 52,000 52,000 52,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
B. MAJOR EQUIPMENT ITEMS 

Microscope 
Misc, Lab. Equipment 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 

1,000 
9. 

19. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS MAN-Y EARS 

A. SClENtlSTS & ENGINEERS 3.0 3.0 3.0 
B. TECHNICIANS 

SUBTOTAL 3.0 3.0 3.0 
C. OTHER TECHNICAL, 

LOANEES, E X .  

TOTAL 3.0 3.0 3.0 

10. COMMENTS 

'0otaiI.d in commontr. 

I I 3 4 T b b  
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PROPOSAL AND AUTHORIUTlON 
FOR RESEARCH OR DEVELOPMENT 

AEC- 189 

t DATE 
March 15, 1954 L PROJECT TITLE 

Insect Cytology and Genetics 
5. CONTRACT NO. f. CONTRACTOR - LABORATORY 1 4. WORKING LOCATION 

b BUDGET ACTIVITY 
NO. 6400 

7. BUDGET ITEM 8. SECUMTY CLASS 9- METHOD OF REPORTING PROGRESS 
NO. Unclassified Monthly and Serriannual Reports 

b BUDGET ACTIVITY 
NO. 6400 

7. bVYVL.. -- ------- - . 
NO. I Unclassified I Honthly and Serriannual Reports 

Mam Esther Gaulden I Active 
12 PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTlON OF PROJECT) 

The grasshopper and wasp programs deal u i t h  the fundamental aspects of cytologic 
and genetic processes and the manner i n  which radiation affects them. The ce l l s  
of the  grasshopper embryo are large and especially amenable to i n  v i t ro  s t u a ;  
the wasp egg has the advantage of being amenable to both c y t o l o z c x g e n e t i c  
analysis. 
structure and function of different parts of the c e l l  and with effects  of 
radiation and radiomimetic (chemical) substances on these parts. I n  turn, t he  
influence of these affected par ts  i n  delaying mitosis and growth is  being 
studied. 
i c a l  and physiological changes i n  the c e l l  is under study. 
Drosophila genetics program is  two-fold: the elucidation of fundamental genetics 
problem as revealed by radiation and the determination of the effects  of 
radiation on this genetic material. Such a program is  vital since Drosophila 
i s  the best known geneticallgr of any organism -- interpretations of radiation 
genetic experiments r e s t  on a comparatively firm foundation i n  this organism and 
are  extremely useful i n  unravelling problems of fundamental genetic import. The 
importance of this program i n  re la t ion  t o  other projects i n  the laboratory deal- 
ing with l e s s  w e l l  analyzed genetic material (e.g., mice, bacteria, etc.) i s  
obvious. 
and effects  of radiation on them, the work of this group has di rec t  bearing on 
Problem of abnonnal growth, e.g., malignant growth. 

SpecFfically, the work with these orgamsms is concerned with the 

The correlation of radiation-induced s t ructural  changes with biochem- 
The purpose of the 

I n  addition t o  elucidating fnndamntal aspects of cytogenetic processes 

13. -TED PRWECTS 

Close cooperation with Biophysics, Emymology, Pbysiology and Plant Bfochemistq 
groups of this laboratory and with the  Zoology Departments of University of 
Tennessee, Udversi ty  of Pennsylvania, University of Mississippi, Duke 
University and Northwestern University. 

l-4. ACCOMPUSHMEIVTS UST YEAR 

Continuous low i n t e ~ l w  radiation (e.g., 0.8 r/hr) produces an increase i n  mid- 
mitotic index after band 6-day exposure; the increase i s  not due t o  stimulation 
but to retardation of cells i n  l a t e  prophase which go in to  mid-mitosis on 
removal from radiation field. (Published) WgenteIlskrn a t  time of i r radiat ion 
influences the degree of radiation-induced mitotic inhibition, the lower t h e  
tension the less the mitotic effect of X-rays. (Published) By treatment w i t h  
trypsin the grasshopper embryo can be separated i n t o  its component cel ls ,  giving 
S U ~ ~ @ I ' I ~ ~ O M  of cells f o r  pbysiologic study., (Published) The ef fec t  of f a s t  
neutrons from nuclear detonations on the induction of specific gene mutations 
and recessive and dcmdnant lethal. mutations has been determined; a comparison 
of these resu l t s  with resu l t s  also obtained ~ t h  f a s t  neutrons from cyclotron 
i r rad ia t ion  and hard X rays indicate t h a t  while the detonation neutrons are  no 

NOTE: FinanciJ informscion abould be set forth on ceverse UQ of thia form. 
CAUTION This document must be ch8Sif ied according to the informscion contained herrim. 

j 
Page 18 
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h. AC$X?MPIJSHMENTS - LAST YEAR Continued 

more effect ive than cyclotron neutrons, they are from 2 t o  8 times as effective 
as  X rays f o r  a comparable dose, (Published arrl i n  press.) 
between the s t a b i l i t y  of expression of a gene ard i ts  location d t h  regard to 
part icular  chromosome regions (heterochromatin) have been further elucidated. 
(Published) X-ray-induced chromatin fragments which are  not included i n  the 
nucleus a f t e r  c e l l  division.do not undergo the changes normally occufiing i n  
chromosomes within the nucleus, ( In  press) Oxygen consumption is significantly 
reduced i n  grasshopper embryos by X-ray doses of 3500 r and above and i n  eggs 
by doses of 10,000 r and a b o v ( I n  press) T h e  frequency of X-ray-induced muta- 
t ions i n  Habrobracon eggs is  decreased by lowering owgen tension during irradi- 
ation. TIn manuscript) By i r radiat ion of Drosophila carrying a ring chromosome, 
i t  has been found that the decrease i n  chromosomalaberrations recovered when 
the treatment i s  carried out i n  low ovgen concentrations is not due t o  a 
decreased number of breaks i n  the chmmosome. ( In  manuscript) X-radiation cause 
chromosomes of mid-mitotic phases of grasshopper neuroblasts to become Hsticlcy," 
the appearance of the e f fec t  depending on dose of radiation a d  stage a t  time 
of treatment. ( In  manuscript) Chmmosome segregation, as determined by both 
genetic and cytological methods, i n  Drosophila with abnonnal numbers of chromo- 
somes, fndicates that the classical  concept of the re lat ion between pairing and 
segregation must be modified. ( In  manuscript) Withdrawal of water f r o m  grass- 
hopper neuroblasts, by increasing osmotic pressure of culture medium, induces 
st ickiness of the  chromosomes which resembles tha t  induced by ionizing radiation. 
( In  manuscript) 

The complex relatSons 

150 EXPECTED THIS YEAR 

The grasshopper and wasp studies are expected t o  yield information on8 
action of radiation on genetic material i n  the ce l l ,  tb di f fe ren t ia l  effects  
of radiation on various par t s  of the cello influence of gases on radiation- 
induced genetic changes, Influence of cell water content on response of c e l l  t o  
radiation, a+ ef fec t  of radiation on s y n t b s i s  of nuclear material. 
Drosophila investigations a re  expected t o  provide evidence on* the genetic 
composition of mutations as revealed by their ' induction with radiations of 
different  ion density, the re lat ion between heterochromatin and genetic 
s t a b i l i t y  i n  somatic tissue, and the behavior of broken chromosome ends i n  
meiosis and mitosis. 

l e tha l  

The 

16. ANTICIPATED PBoEIZMS NEXT YEAR 

The grasshopper and wasp programs will involve: chemical and pwsical analyses of 
structures in the cel l  and isolated f r o m  the c e l l  and further analysis of factors 
involved i n  radiation-induced mitotic inhibit ion.  
will center around studies on basic genetics and cytology as  revealed ty 
radiation-induced chmmosomal aberrations and the induction of genetic altera- 
t ions 

Drosophila radiation genetics 

different  types of ionizing radiation. 

Page 19 



ESTIMATED ESTIMATED ESTIMATED 
LAST FY - 1954 THIS FY - 1955 WEXT r v  19n 

7. NORMAL PROGRAM COSTS s 95,000 t 950000 s 95,000 
R 6 D SUBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST. 

TOTAL PROGRAM COST 959000 95#00 95,000 

I 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 

Microscope 
Microscope 
Misc. Lab. Equipment 

8. MAJOR EQUIPMENT ITEMS ' 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 2,000 130 ltW 

19. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS W * Y  EARS MAN-Y EARS 

A. SCIENTISTS & ENGINEERS 6.0 6.0 6.0 
B. TECHNICIANS 

SUBTOTAL 6.0 6.0 6.0 
C. OTHER TECHNICAL, 

LOANEES, ETC. 

TOTAL 6.0 6.0 6 .O 

'0. COMMENTS 

Page 20 



AEC-189 
PROPOSAL AND AUTHORIZATION 

L PROJECT TITLE 
Oeaetfc and Developmntal Effects of Radiation on nice 

FOR RESEARCH OR DEVELOPMENT 

Z DATE 
March 15, 1954 

3. CONTRAC'IDR * LABORATORY 4. WORKING L o c A n o N  
C I C C D  - UCICC O W L  Oak Ridge, Tennessee 

5. CONTRACT NO. 

W- 7405-En.? 26 

1% PURPOS& NEED, AND S-PE (GIVE NARRATIVE DESCRIPTION OF PROJECT) 

Determination of radiation-induced mutation rates  i n  mice. This is a long-term 
project to  provide data for the estimation of the  genetic hazard of exposure of 
human beings to  ionizing radiation, conducted by request of the AEC. 

Determination of effects  of radiation, and of radiation combined with possible 
protective agents, on developmentalprocesses. 
of radiation hazards t o  the human embryo and possible methoda of  protection. 

This work i s  yielding estimates 

d BUDGET A c n w T Y  8. SECURITY CLASS 
NO. 6400 Unclassified 

L3. RELATED PROJECTS 
Genetic work coordi'nated with experiments an Drosophila a t  Oak Ridge, North- 
western University, 'Indiana Urdversity and Long Island Biological Association, 
and wi th  work on mice a t  Ins t i tu te  of A n i m a l  Genetics, Wnbwgh .  
development are  coordinated wi th  work a t  Pondville Hospital, Massachusette, and 
College of Medfcine, University of Cincinnati. Also "Operation Upshot/Knothole. 

Studies on 

9. METHOD OF REPORTING PROGRESS 
Monthly and Semiannual Reports 

&. ACCOMPIZSHMEmS LASTp= 

The 600 r mutation r a t e  experiment has been completed, the  lo00 r experiment 
almost completed and the  3 0  r experiment continued. A l l  these experiments 
agree i n  showing that the mutation rate i n  the mouse is  about ten  times highst 
than i n  Drosophila and i rdicate  extra caution i n  drawing up human tolerance 
levels. 
have been studied. -- Dondnant lethals induced i n  males by various doses of 
cyclotron neutrons and & a nuclear detonation have shown t ha t  the RBE f o r  
cyclotron neutrons is about 8 and that detonation neutrons have an approxl- 
mately equal degree of effectiveness. 
increases markew wi th  the postirradiation in te rva l  up u n t i l  the time tenpormm 
sterility sets in, -0 The incidence of semisterility and sterility in the  
Offspring of males exposed t o  cyclotron neutrons has been measured. -- It u8d 
found t h a t  damage to the  testis 
and detonation neutrons can be completely accounted for by c e l l  death d t k o u t  
recourse t o  the  m o t h e s i s  of inhibi t ion of mitoeis. -- It was found that f n 
X-irradiated females9 preceding the onset of permanent sterility, a sllght 
degree of superovulation is induced by 400 r-treatment, while the U t t e r s i z e  
18 somewhat reduced. 
copulation, it vas determined that  an equal proportion of ovulated eggs is 
fer t i l i ted i n  i r radiated females, and t h a t  an excess of death must themforu 
occur ahong embrgos result ing frau irradiated oocytes. -- Abnonnallties 
resulting from the  exposure of embryos a t  specific stages i n  development t o  
cyclotron and detonation neutrons have been rstudied. 

The characterist ics of several mutations obtained i n  these expezlmntr 

T h e  incidence of dominant lethala 

exposure t o  X rayso gamma rays and cyclotron 

examining the oviduct content8 wfthin 24 hours a f t e r  

NOTE: Financial information should be set fonh on reverse aide of this  form. 
CAUTION: Thir document,rnuat be claamlfied accordin8 to the inbrmaciw contained h c m h  

I 1  3 4 5 1 0  
7i:e 21 



15. ExfECTED REStJZIS THIS YEAR 

Completion of 300 r mutation ra te  experiment. 
nature of individual mutations obtained i n  all experiments. 
neutron8 on mutation rate. 
v lab i l i ty  and productivity of offepfing of irradiated males. -- Dominant 
lethals induced 
of tests for semisterili.tg and sterility in offspring of males exposed i n  a 
nuclear detonation, -- Study of tk fa t e  of individual c e l l  types i n  the 
testis with various doses of gamma rays and neutrons. -- Continuation of 
study of radiation-induced Ctbminant le tha ls  i n  females and of radiation e f fec ts  
on female f e r t i l i t y ,  especially wi th  regard to  time relations, dose relations, 
possible protection Woxia.  Tests f o r  semisteri l l ty and sterility i n  
offspring of X-irradiated females. -- More extensive s t u w  of neutron effect8 
on embryos, using a Cockroft-Walton generator, and comparison with X-ray 
effects. 

Continuation of study of the 
Effect of 

In i t i a t ion  of an experiment measuring over-all 

neutrons from a Cockroft-Walton generator. -- Final resul ts  

' 

~ 

- 

1-16. AmICIPATED PROBLEMS NEXT YEAR 

Continuation of study of the nature of individual mutations obtained i n  €411 
experiments. -- Effect of neutrons on mutation rate. -- Effect of chronic 
gamma radiation on mutation rate. -- Tests f o r  selnisterillty and atelcll iw 
i n  offspring of mice exposed t o  neutrons from a Cockmft-Walton generator. -0 

Continuation of studies on radiation effects  on individual mammalian c e l l s  
i n  different  mitotic and meiotic stages, using the  testis a n l  poeeibly the 
o w .  -- Immediate and ear ly  e f fec ts  of radiation on embryos i n  cleavage 
stages and coorelation with results observed i n  l a t e r  stages. Elucidation 
of tbe mechanism of production of cer tain selected abnormalities induced 
radiation of embryos during major organogenesis. 

I i 3 4 5 - H  --. 
Page 22 



ESTIMATED ESTIMATED ESTIMATED 
NEXT FY - 1956 LAST FY - 1954 THIS FY - 1955 

7. NORMAL PROGRAM COSTS $ 275,000 s 275,000 s 288pOOO 
R & D SUBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST' 15,OOO 13,000 

TOTAL PROGRAM COST 290,000 288,000 288@0 

16. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
B. MAJOR EQUIPMENT ITEMS 

&SO HOP. Hotor 
Misc, Lab, Equipment 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

19. DIRECT MANPOWER (MAbVEkRS), ' I , MAN-Y EARS MAN-Y EARS MAN-Y EARS 

A. SCIENTISTS & ENGINEERS 12.5 13.0 It00 

SUBTOTAL 1205 13.0 l4.0 
B. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

TOTAL l4.0 

0. COMMENTS 

unusual costs 
Purchaee of Plastic 
Mouse Cages 

' h o i l o d  in c ~ n m n t a .  

I I 3 4 5 1 2  
Page 23 
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1. P R 0 J t C T n T L . E  . 
Tracer Studies in Intermsdiarp Metaboliem 
L CONTRACTOR - LABORATORY 4. WORKING LOCATION 
CICCD - UC6 CC ORNL Oak Rldqs, Tennessee 

,- 

PROPOSAL AND AUTHORIZATION ' 

FOR RESEARCH OR DEVELOPMENT 

t DATE 
m c h  15, 1954 

5. CONTRACT NO. 
VI- 7 40SEnp26 

d BUDGET ACTIVITY 

~0.6400 

B. Work includbs w e  of varim microbial system (whole argania~M and 
enzymb syrteme derived therefram) as "models" t o  t race individual e te  8 

bio-organic methde f o r  separation, organic eyntheeie p d  degradation Oi 
Cwtpouzrdp encountered in metabolism studiee. Biochemical studies includ9 
metabolism of l i v i n g  microorganlems as well as e p c i a l  methods t o  isolate  
ircw them cer ta in  "working" epzymb syetem. 

18 
1 i n  reactians msntioned.abave. Chemical techniques include epecial C 

7. BUDGET ITEM 8. SECURITY CLASS 9- METHOD O F  REPORTING PROGRESS 
NO. * .Unalaseif Sed Semi-Annual Beporta apd W n  Lit.mb- 

C e  
R O D .  research within this progect has finished and will receive h is  
Ph.D. degree. 

The t h i r d  O.R.I.B.S. Graduate Fellow t o  receive training and conduct 

la PERSON IN CHARGE ~CONTRAC'IDR~ STAFF) 
S o  F. C W S ~  

De 
active part in the research of this project. 

Several Thivereity Resessch Participants receive training and take an 

11. STATUS (INCLUDING STARTING DATE) 
Active, June, 1947 

13. RELATED PROJECTS 

Sullhydryl crlpDoupas have becorns i n c r e ~ i r r g l y  important i n  studies on 
protection against radiation dsmsge, an8 hence an intimate workirsg 
lopowledge of eulfhydryl-c00nz~e,  zLIIeums great Importance. 
the mschanism of action of Coenzyme A (a sulf'hydryl-coenzymb) in cell-free 
bac ter ia l  system icr being carried out i n  t h i s  project. 
a cyclic.disulfide,  l a  Mder investigation in  connection w i t h  keto acid 
oxidation systems. 

It ir impartant t o  understand enzymatic peroxidation reactlone in  view 
of the wcuygen effect"obeemed in radiation prrotection studies. A new 
peroxidation epeynas syrtem (*con bacteria) ha6 been discovered in this 
prodect, anb the purification of the enzyme har progressed quite fa. 
The mchanlsm of actinn of the peroxidking enzymb is beingptudied and 
w i l l  be oi value in interpreting and extending radiation protection studiee- 

A Study of 

Lipoic acid, 

1 

i 

I 

I 
11. Acc-suLsTm 

Bollowing publicatiaM appeared in the open l i terature:  

A. "A c i t r i c  acid cycle in Propionibacterium pentosacem"* 

NOTE: Financid inlormadom should be HI fonh on ICVCIOC side ol this fora 
CAUTION Thir document must be claadficd ucod ln#  to the Infomation contained herrin. 
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14. ACCCMPLISHMENTS LAST PEAB Continued 
8. 'The oaidation and peraxidation of DpIIH2 i n  extracts of Streptococcus~ 
faeca l i s  1m." 

C. 
microorganisms . " "Significant advances in the study of carbon metabolism of 

This project ' s  third 0.R.I.H.S. Graduate Fellclw was &warded the Ph.D. 
degree (Virginia~olyGeah. ~nst.). 

F ~ U ~ w i n g  work has been caapleted, and m c r i p t s  are being -d: 

A. 
p l t O S 8 C e Z r m .  

B. chemical d e w a t i o n  of ~'4-1abe~ed succinic acid. 

enzylae e m r s l u n s  i n  the oxidative cycles of RopiortlBaCterimp 

c. 
propionate and C02 by propionic Acid Bacteria. 

SulfhydFgl~Coenzyme reactions in the conversiosl of succinate t o  

D. 
succinate decafbcaylatiw. 

A new one-carbon fragment produced by Prapioaic Acid Bacteria during 

E. 
(a review requested by ACMC ~ e s s ) .  

Methods far degradation of C14-labelled acids of the c i t r i c  acid cycle 

F. 
fermentation in Escheri-chia g during arsenite inhibition. 

Mechanism of conversion of a "heterolactic" fermentation to a 'homlacticA 

We expect that the redts  of current studies on (1) s~lfhydry~acoen~yme~, 
and (2) p@raxidation enzymes (see 13 above) will partially cross mer 
in to  related projects being carried out in t h i s  Division OPI radiatibn 
protection. 

,- 
I 
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ESTIMATED ESTIMATED ESTIMATE0 
NEXT FY - lpsd LAST F Y  - 1954 THIS FY - 1955 

7.. NORMAL PROGRAM COSTS s 95,m s 95,000 s 95,OOO 
R 6 D SUBCONTRACTS* 
LARGE OR UNUSUAL ITEMS COST' 

TOTAL PROGRAM COST 95,000 95,000 95,000 

-~ 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
B. MAJOR EQUIPMENT ITEMS 

fisco Lab. Equipment 

TOTAL EQUIPMENT, 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

2 , a  1,500 1,500 

~ 

19. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS MAN-Y EARS 
A. SCIENTISTS 6 ENGINEERS 5.0 5.0 5.0 

SUBTOTAL 500 5.0 5.0 
B.' TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

s o 0  5.0 5.0 TOTAL 

IO. COMMENTS 
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AEC- 189 
PROPOSAL AND AUTHORIZATION 

FOR RESEARCH OR DEVELOPMENT 

I ’ DATEMarch 15, 1954 1. PROJECT TITLE 
Radiation Protection 

f.  CONTRACTOR - LABORATORY 4. WORKING LOCATION E CONTRACT NO. 
C6CCD- UCBCC ORNL Oak Ridge, Tennessee W 7 4 0 5  Enw26 

~~ ~~ 

6. BUDGET ACTIVITY 8. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS 
NO. 6400 Unclassified Bimonthly and Semi-Annual R e p e s  

10. PERSON IN CHARGE (CONTRACTOR’S STAFF) CLUDING STARTING DATE) 

The use of microorganisms i n  an e f fo r t  t o  detennine the sites of radiation 
damage is continuing. 
early event6 leSaing t o  damage of t he  l i v i n g  ce l l s  by al ter ing the physical 
and chemlcsl environment of the cells durlng the process of i r radiat ion 
(oxygen effect, the eifect of reducing C ~ ~ ~ U I X I S ,  SUI.~~LFIIT~ c-ds, 
temperature). 
far demonstrating the biological effects  produced by the radiation on 
micromganisms (alterations i n  metabolism, loss of essent ia l  nretabolfc inter-  
mediates, Inhibition of enzyme synthesis and inhibit ion of ability of 
irradiated c e l l s  to  recover in a chemically defined synthetic asdirraj. The 
peCh8ni.6~11 of production of these effects are be- irrvestigated for their 
possible application t o  theraw against radiation damage in higher fonns of 

Much information has been obtained on the probable 

Several techniques have been developed i n  this laboratory 

f ~ o r m a t h n  is exchanged w i t h  Argonne N a t i o n a l  Laboratory, Argonne Cancer 
Hospital, Dr. J. S. Mltchell, Caaibridge University, Cambridge, England, and 
Dr. L. H. Grey, London, England. 

Publicationa: F’unbaental Aspects of Radlatian Ftrotectian ftan a Micro- 
biological Point of View; Adsorption of m g e n  from Buffer Solution by c e l l 6  
Of E8chcrIChi8 co l i  B/r; Recovery of X-frradiated Bacteria st Sub-optimal 
Incubation Tv-; The Effect of X-radiation on the  Respiration of- 
Escherichia - coli; TencperSttxFe Dapendence of Bacterial Inactivation by X-rays; 

~6cherichia co l i  B/r; The W e &  of X-irradigtion on the Macramlecular 
Structure of Escherichia coli ;  In  PFess: Observations on Seversl Changes in 
t;he m S i Q l O @ C d  d 
X-irradiation. 

Abstract ) Post-Irradiation Release of Adenosine-triphosphate f’roap 

TOgica l  Character of Escherichia - co l i  following 

In regard t o  protective systems prior t o  or during irradiation, eevsral 
new ccq-,  containiag mlfl@ryl groups have been shown t o  eliminate 
90 per cent or more of the  radirrtion effect If bacterl6 are treated w i t h  thm 
prior t o  irradiation. 
against lethal aad mutagenic effects  of X. r q s  on bacteria aad fungi. A 
technique has been developed for estimating the breakdown in intracellul-  
constituents of bacteria result ing froan X-irradiation, some of these 

!Cheee campmnda are being teated ae prokct ive  agents 

I 

NOTE: Fin8ncid  inform8tion sbould be set fonh on reverse side of thir forn 
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.5. EXPBECD RESETS TgIs Continued 

r a d i a t i o n - i n d u c e d - c o l i c  reactions may be closely related t o  c e l l  death. 
It haa been sham in this laboratory that the process of ' (recmry" p-6 
an Important role  in the ability of bacteria t o  survive i r radiat ion with X 
or gaamm rays. If irradiated bsckrba are incubated in the presence of 
extracts of cer ta in  mamuilia tissues, notably spleen extract ,  recwery 
processes lead to a striking increase in the v iab i l i t y  of these cella. 
Reduction of the incubation temperature a f t e r  i r radiat ion is espec id ly  
conducive t o  this process. 
extracts whlch are required far recovery ham been detendned, but much mare 
Wmk w i l l  be requlred t o  isolate the factors which stimulate r e c m r y  t o  the 
s e a t e s t  extent. The results of these investigations with mlcrooFganisms 
wlU be eJrnnined in the light of application t o  poet-Irradiation therapy in 
a n m m n 7 B  

Saw! of the nutr i t ives  ccmtained in the t issue 

Upon ccmpleticm of the isolation and ident i f lcat ion of the nutritive factors 
r e q W  far recoperg, it w i l l  be of utaost in te res t  and lsportance to determine 
their biochemical function in t h i s  process. The Incorporation of Fsd~oisOtapes 
I n t o  these campounds should be an aid t o  deteFlnining their metabolic actiVity. 
Thore l e  same indication that bacteria do not recover fTon neutron irradiation. 
The lack of recovery after neutrm Irradiation may be cloael7 related t o  the 
increased efficiency of t h i s  radiation Over X or gaaws rays, which is a ccmon 
M a g  In radiobiological imsstigations, 
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AEC-169 (Back Pogo Rov isd)  

ESTIMATED ESTIMATED ESTIMATED 

LAST FY - 1954 THIS FY - 1955 NEXT FY - 1956 

17. NORMAL PROGRAM COSTS S 143,000 s 85,000 85@O 
R 8, D SUBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST* . 

TOTAL PROGRAMCOST llr30000 85,000 85,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
B. MAJOR EQUIPMENT ITEMS 

#SO0 
\ 

Mist. Lab. Equipment 2 , m  
X-Y Recorder 2,m 

CI 

TOTAL EQUIPMENT 
2 d y  2,OOO 1,500 

AND EQUIPMENT ' 2,000 2sOOo 1,500 

A. SCIENTISTS S, ENGINEERS 7.9 5.0 5.0 

TOTAL CONSTRUCTION 

- 
MAN-Y EARS MAN-Y EARS MAN-Y EARS 39, DIRECT MANPOWER (MAN-YEARSI- 

_. 6. TECHNICIANS 

C. OTHER TECHNICAL, i 
7 09 5.0 . 5.0 i SUBTOTAL 

, 
LOANEES, ETC. 

TOTAL 709 5.0 5.0 

20. COMMENTS 

I 

Page 29 
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AEC- 189 
PROPOSAL AND AUTHORIZATION 

FOR RESEARCH OR DEVELOPMENT 

1% PURPOSE, NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT) 

A, Since nucleic acids are intimately comecteC wi%h rsproduction and gravth, 
processes whloh are known t o  be radioeensitive, idcrrmition regmding the 
effect of radiation upon t he i r  constftutfon and snzymoloe~ is deslrable. 
Tbis lnust be based on an  adequate khowleQp of normal cauposition, structure 
aril function, 
tionized our concepts of nucleic acid structure and canposition and axe cur- 
rent ly  be- extended. 

These methods have a l s o  led t o  the discovery In living t i 8 8 U 8 ,  of many new 
nucleotides which are related structurally t o  the nucleic acids and function- 
a l l y  t o  the class  of substances known as coenzymes. 
possible t o  think of nucleic acids both as st ructural  or teaplate u n l t s  and 
as sources of the coemymes concerned with mstabollc processes. 
par t ic ipat ion i n  ei ther  direction remain8 unknown and is the general object 
of research In  this field. 

New msthcds, developed in t h i s  Laboratory, have already reVOlU- 

Thus it is becming 

!Chs mode of 

With increasing evidence of inhanogenelty among the nucleic aclds even w i t h i n  
a given c e l l  type, a t tent ion is now being turned t o  the virusee kad bacterio- 
phages, which contain nucleic acid8 and which have the advantages of blo- 
l0gIca.l characterization, demonstrable function and a far greater depee of 
chemical homogeneity than the t i s sue  nucleic acids. 
a simpler approach t o  the study of the precursors and enzyme systems involved 
i n  nucleic acid synthesis and t o  the elucidation of the action of nucleic 
acide. 
multicellular organisms 

Bacteriophage thus offers 

These factors are preaumkbly basic t o  the ro l e  of nucleic acids In 

B. Sane biochemical resu l t s  of radiation are probably exortea through an effect  
upon enzymes. The s e n s i t i v i t y  of an enzyms depends t o  some extent on Its 
degree of canbination with substrates or inhibitors. Ths s t u Q  of radiation 
effects ,  particuleely as they r e l a t e  t o  this combination, is basic t o  any 
biochemical concept of radiation damqe and t o  a ra t ional  approach t o  its 
chemotherapy. Accordlqly, enzyme-substrate complex formstion and the re- 
lationship of this t o  redlation sensi t ivi ty  is being studied u t i l i z ing  ad- 
vanced techniques developed i n  th la  labOr8tcXry which have made possible a 
new approach t o  this problem 

These studies have involved the synthesis and t es t ing  o f  a new class  of sub- 
strates,  the glyconyl peptides. 'Ibe experience and techaique developed i n  
working w i t h  the latter has made possible an approach t o  effective stw of 
the large and l i t t l e  anderstooU class  of biologically impartant substances 
known as ~lcopolysaccharides, of which heparin is an example, which are 

NOTE: Fin8ncid  information rhould k ret  forth on teverre side of thir form. 
CAUTION: Thir document must be c l r ra i f i rd  accardinB to the information contained herelm 
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12. PWmsE, ram, Am SCOPS ;czth.i&l 

implicated in radiation damage. 
graphic techniqws available in t h i s  laboratorg, It I 8  proposed t o  investi- 
gate the biochemistry of this class  of materials as 8 prelude t o  ascertain- 
ing i t s  ro l e  in radiation tiamage. 

With the synthetic, enzymic and chromato- 

A. It is anticipated that the fiaaings of the lplzymologg grow regarding 
the changed pattern of labelled precursor incorporation into nucleic acids 
brought about by l r radiat ion wfll eventually t i e  direct ly  In with our 
studies, jus t  as our erpendirag concepts mist be consistent with those find- 
ings. There is a canstant correlation of Infametian,  both theoretical  
and technical, between a8 so that the two projects are really quite  in-  
t imately interrelated. 

14. ACCQMPLISBfEFi!B LASTPEAR 

Publications: The Separation of Sugar Phosphates by Ion-Exchange with t h e  U B ~  
of the Borate Cmplex ( Khym and Cohn); The Ident i f icat ion of the Isombrlc 
Adenylic Acids a and b (m, Doherty, Volkin an8 Cohn); (311 the S t r u c t u F e  
of Ribonucleic &ids:-I. Degradation with Snake Vsnau Die8t0raSe and. the 
I s o l 8 t l m  of Pgrfmidine Diphosphates (Cohn and VoUrln); 11. The Productr 
of Ribonuclease Action (Volkin and Cohn); Sane Comparative Aspects of Cell- 
Free Bacterial Luminescence (Cornier and Strehler);  The Identification of 
KCF: Requirement of Long Chain Aldebydes for Bacterial. Extract Luminsscsnce 
(Cornier and Strehler); Factors Affecting the ~zrmineecence of Cell-Free 
Extracts of the ~uminous Bacterium, A. f i scher i  (Strehlar and Carmier); 
Ths Chemilumlnsscence of Riboflavin TStrehler and Shoup); &uml~etscence in 
Cell-Free Eztracts of Lumlnaus Bmctsrle (Strehlar); K i n e t i c !  Aspects of  the 
Bacterial  Luciferin-Luciferase Reaction In v i t ro  (Strehler and Cornier) ; 
Isolation, Identification ard Function o f l L ~ b i n  Fatty Aldeh;Vdea Affect - 
ing the Bacterial Luciferin-Luciferase Reaction (Strehler and C o r p l i e r ) ;  
The Luminescent OridatIan of Reduced Riboflavin Phosphate in the Bacts t i s l  
Luciferin-Luciferase Reaction (Strehler, Harvey, Chaag, Carmior). 

13. EILI%c!CED RBUL!tS TBIS YEAR 

A. The ottldies t o  elucldkte 1)  the nature of' the nucleic acid-protein lhkago 
and t b  nature df the protein, 2) the  canposition, in terms of nucleotide 
snd polynucl0otlbe constituents, 3) the chemlcal basis of par t i c lpa t lm  13 
C e l l  proces8es sad 4) the biosynthetic pathways u t i l i zed  (in terms of ?re- 
cursom and enzymes) of nucleic acids and nucleoproteins w i l l  continue 
u t i l i z ing  bacterlopbags as a source of nucleic acid. 
based upon our pravioue studies with isolated enzyme systems and with neu 

!Rmse studies w i l l  b 
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15.- EXPECTED RESULTS THIS YEAR &n%inued 

c h r ~ t ~ p h i c  techniqws, amrpufied by the Of labelled P r O C W B O r S  
and of Other pbysico-chemical techniquem. 
by current work) that bacteriophage c ~ n t a i n s  more than cine t p  of protein, 
aob t h a t  the vote in  plays more than 0x10 ro le ,  w i l l  bo f’urther Investigated. 

The possibi l i ty  (inbicated 

, 

B. UfiUzlag ini-tim obtairpbd pmvim~ studies of e n ~ p - s u b s t r a t e  
CCQIplexes, It was possible t o  predict and establ ish experimentally that  a 
new type of 1- could be s p l i t  by a proteolytic enzyme, a suitably 
act ivated carbon-carbon bond ratheo. than the usual carbon-nitrogen or. 
carbon-oxygen bond. 
age bas been s p l i t  without resorting t o  oxidation. 
class will be studied t o  determine the generaUtJ- of this type of reaction 
and w h a t  poesible biological function m Q h t  be involved. 
substrate studies will be extended. 

!&is is the first recorded inatern00 where such a l ink-  
O t h e r  enzymes in this  

The enzyme- 

Ths procedures developed fo r  the synthesis of glyC0ql  peptides azd the 
chranatographic techniques developed fo r  nucleotide analysis Will be com- 
bined I n  an e f fo r t  t o  establish the canposition and et ructare  of rrmco- 
polyeaccharide material ami of heparin. 
ment of r e l i ab le  nnnl_vtlcel and dsgroLdation techniques will co~llew~b most 
of a year, j u s t  as wss the case with the macleio acids. 

It I s  anticipated that the dovelap- 

A. Work nsxb year vill presmbly be dlrecteh sccordlng t o  the results of 
the work this year. It i s  felt  thu t  no m e a n i r r g i r r l  stu&ies of the effects  
of radiation upon nucleic ac1d.s or nucleoproteins in vivo can be accomplish- 
ed until we have obtained a m o m  clear picture of e l t b r  the mode of ern- 
thesis or of the mode of action of rrucleic acids OT nueleoproteln8. Once 
e i ther  of these phases of the nucblo aclb problem I s  c lar l f led,  later- 
protable radiation studiee can be devised. 

B. It Is believed that the results obtainsd by the etudy of the coqlerss of 
~C-chyplotrypsin with its eubsizatee and extensions of this approach t o  
other enzyme systems, w i l l  lead t o  a bet ter  understanding and perhaps an 
erplanation of the  difference between the energy required t o  Influence 
enzymic reactions in vivo and in v i t r o  and t o  experimsnts t o  demohstrate 
this dlffarence. W i t h r e g a r d  to t h e c o p o l y s a c c b s r i d e s  and re la ted  sub- 
st8mes,  the chemical pmiiminaries w i l l  be followed with investigetions 
of the caqposition and structure of sane representative substances of 

It is likely that improved msthode of isolat ion of s ta r t ing  material nust 
be beVi60d t o  match our fnrproved mbthods for ieolating the breakdown pro- 
dwts.  
Following the establishmbnt of composition, structure and breakdown pro- 
ducts, the participation crf these SUbSt8IACeE in nurmal and Irradiat ion 
conditions will be examined. 

this &a88 snd O f  ths Sf lOmbb  ~ c o p o ~ 8 a c ~ h a r i d e s #  such as heparia. 

It I s  cartaia that n e w  enzgmatic ds&rad.ation mthods are necessary. 
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EC-189 (Back P q o  Roviaod) 

ESTIMATED EST1 MATED E S T I ~ T E D  

THIS FY - 19% NEXT FY - 1956 LAST FY - 1954 

7. NORMAL PROGRAM COSTS S 170,000 s l ~ O O 0  $ 163.&00 
R L D SUBCONTRACTS) 
LARGE OR UNUSUAL ITEMS COST' 

TOTAL PROGRAM COST 170,000 f&W 161,000 

8. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
R EQU IRED 
A. CONSTRUCTION PROJECTS 

- 

\ 

- TOTAL CONSTRUCTION 
- B. MAJOR EQUIPMENT ITEMS 

Fume'IIood' - 2,500 ~ 

fisc,  ab. Eqdpment 

TOTAL EQUIPMENT 2,500 
- , ._ . 

- I 

:- 2,000 
TOTAL CONSTRUCTION - -  
AND EQUIPMENT 2,500 2 e m  

A. SCIENTISTS a ENGLNEERS 
B. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

SUBTOTAL 
\ 

TOTAL 9 s  9& 
,- - 

1 
20. COMMENTS _ -  
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PROPOSAL AND AUTHORIUTION 
AEC-189 

NOTE: Fimncid inforn8tion should be set fonh on zeverse Jde of this form 

breakage in Tradescantia pollen as a function of wavelength, intensity, and 
dose. Demonstration that the effects of equal doses of fast neutrope from a 
cyclotron source and those produced under burst caditions in a nuclear 
detonation are not widely different for chromosome breakage in Tradescantia. 
Continuation of studies of radiation produced disturbance of selective electrol;" e 
accumulation by cella and tiseues. 
terrestrial salamander Aneides anaeu~. Development of a technique for the 
autoradiographic detection of lithium in tissues and its preliminary application 
to the etudg af lithium disturbance i n  enphibfan embryos. 
obeervatlon of the rate and amount of penetration of lithium into amphibian 
embryos and its relationship to intracellular sodium potassium movemsnts. 

Observation of the iodine metabolism of the - 
Quantitative 

Publications: 
and Proteases on R a t  L:ver Nuclei; 
zation of Dsoxgribonucleic Acid; The Esthation of Choline Ester8 by Ion Exch?an-. 
A Mathematical Derivation of the Exchange of Labeled Substances between a L i q u i d  
Flowing in a Vessel and an External Compartment; Mathematicel Considerations of 
Indicator Dilution Techniques; The Effect of Fast Neutrons from a Nuclear Deton- 
ation on Chromosome Breakage in Tradescantia; A Study of Regenerates Emanating 
from Lfmb Transplants with Reversed Proxinodistal Polesity in the Adult newt. 

StudicP on Isolated Cell Components VI. The Effects of Nucleas5e 
On the Nuclear Envelope; Degree of Polgmeri- 

FOR RESEARCH OR DEVELOPMENT 

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

Investl&T.an 92 The bS clphyaizal, biochaincal ark morophol~gicsl E ; t e ~ f % t l C U I B  
produced by radiatian in c e l l  nuclei and nuclear materiale. 
on the mechanism of transport of cell electrolytes. Continuing study of the 
modifying effects of infrared and ultraviolet radietim sinply and in c d i n a t i m  
with ionizing r8Oiatia.1. 
rescsnancs methods to the study of biological system. Establishment of eatisfact- 
3- methods for precise fast neutron exposures and precise radiobiological studiee 
with fast neutrons. 

S:xcilar lnveetipatiorr 

Applications of paramaemetic snd ouelear magnetic 

Work in cooperation with The Univerelty of 'v'irginia and tha Mmtain Lake 
Biological Statim s-er courses. 
on problems of dosimetry and in Cytogenetics. Cooperative work on problems in 
rsdiological physics with variaue groups in the Biology Divlsios, particularly 
&unBalian Genetics and Experimsntal Pathology. Participation in ultraviolet 
irradiation experiments w i t h  the Cytogenetics group. 
project. 

Collaboration with Operation Up&ot/IQmthole 

Supporting work for ANP 
Cooperation with U. S. Department of Agriculture, Kerrville, Texas. 

Demonetration that deeoxyribanucleic acid ie more highly polymbrized than 
previously thought and is extremly sensitive to doses of ionizing radiation in 
the range injurious to man. Determination of ultraviolet induced chromosoms 

CAUTION mi8 document must be chssificd aceordin8 to the informadon conmined kria 
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AEC-189 

-5.EXPECTED RESULTS THIS YEAR 

Completion of studies on methods f o r  isolating cell nuclei. 
technique6 for extracting and characterizing nuclear proteins. 
the probable mechanism of chromosamal ccmdenaation. 

Developnt of 
Demonstration O f  

Determination of precise 
aberration frequenciee in Tradeecantia exposed to accurately determinad fluxes of 
manoenergetic fast nsutrone. Completion of quantitative etudies an the prductim 
of chr&sams aberration by ultrakolet radiation. 
teneity relatiom for  x-ray induced chromosomu3 aberration in Tradeecautia pollen. 
Obserwticm of free radicals in biological syb;tsme. 

Determinaticm of the tlmfin- 

~~ ~ 

L~~ANTICIPATED PROBIZPIS NEXT YEAR 

Study of free radical mschanisms and polymerization processes in simple sgeteme 
of biological importance. 
pollen germination. Study of intracellular movements of variouweubstancee using 
special biophysical tecbniquee for visualizing ultraviolet and infrared abeorbing 
subetances. 
and the effects of metabolic inhibitors thereon, Study of molecular structure by 
means of nuclear -otic restmame experiments. Developllrsnt of an integrated 
approach to cell division wing a number of m o d e l  system. 
neutron effects , 

Further studies aimd at understanding the phyeica of 

Investigation of tbe binding of electrolytes by cell ccmetituents, 

Further work m fast 
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E STlMATfD ESTIMATED ESTIMATED 

LAST FY - 1954 THIS FY - 1955 NEXT FY - 19s 

17. NORMAL PROGRAM COSTS 5 l47,OOo s 156,OOo f 15;6,ooO 
R 6 D SUBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST' 

TOTAL PROGRAM COST l.47,OOO 156,OOO 1s6,OOO 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

Biophysics Laboratories 18,000 

TOTAL CONSTRUCTION 
B. MAJOR EQUIPMENT ITEMS 

Centrifuge 
Miac. Lab. Equipnent 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

18,000 

3,500 
3,000 3,393 

F 

3,500 

9. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS MAN-Y EARS 

A. SCIENTISTS h ENGINEERS 9 .O 8.0 8.0 
B. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

SUBTOTAL 9 00 8.0 8.0 

TOTAL 

!O. COMMENTS 

LD.tailod In c-nts. 

I I 3 4 5 8 5  
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AEC- 189 

L PROJECT TITLE 
Plant Biochemistry 

3. CONTRACTOR 9 LABORATORY 4. OORKING LOCATlON 
CLCCD- U C L C C  O W L  Oak Ridge, Tennessee 

PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

Z DATE 

-15.54 
5. CONTRACT NO. 

W7403iEng-26 
6. BUDGET ACTIVlTY 7. BUDGET ITEM 
NO. 6400 NO. 

In cooperation with the Pathology and Phyaioloey group: An extensive 
project on chromatographic enslysis of urine samples of mice before and 
after irradiation to detect changes in its chemical composition might 
help explain the effect of radiation on metabolism. 
thb Univereity of Tennessee: 
plants . 

In cooperatlaDl with 
An investigation on mineral tranepofi in 

8.  SECURITY CLASS 9. METHOD OF REPORTING PROGRESS 
Unclassified Bimonthly and Semi-Annual Eze~orts 

4 .  ACC@MPLISHl*'3iTS LAST YEAR 

In FX 19% the group has developed a technique for obtaining cell-free 
photosynthesis with protoplaam extruded from very large plant cells. 
this material it is possible to conduct a m o r e  direct biochemical and 
enzymatic investigation cp1 the nature of this important procees. At the 
same time, using whole  plant^, the group has contributed data on the 
metabolism &-sugars through a new alternate metabolic pathway which ie 
impartant in both plant and animal metabolism and in photosyntheeie. 
Another project, concerned with methods far separating phosphate con- 
taining plant conetituente, has reeulted in the recognition of many 
previously unknown organic phosphate compounds in plants/,- 

Studies on the physiological effects of radiation on plsnts have been 
started by exposing algae to ultraviolet light after which chengee in 
their metabolism are detected by the products formed from substrates 
labeled with radioactive carbon and analyzed by paper chrormatOgraPhY* 

With 

- 

Lh PERSON IN CHARGE (CONTRACTOR'S STAFF) 
B. E. Tolbert 

NOTE: Financid infotmation should be set fOKh on reverse side of this  form. 
CAUTION: Page 37 Thia document murt be darsified accordin8 IO the information conuiaed herein. 

1 

11. STATUS (INCLUDING STAR'llNG DATE) 
Active, December 1952 



I U.  ACCOMPLISHMENTS LAST YEAR Contiwed 

Chromatographic analysis of the constituents of urine before and after 
irradiation of mice or rats i e  a large project which will utilize 
techniques and biochemical proceduree developed in the past year. 
present thie proJect is an exploratory one. 

At 

-._ . 
16. ANTICIPATED PRCSZC KZZ 1-a 

hesis in Protoplasm Extruded from Chsra and Bitella 
)lation of Carbon-14-Labelled 

8tdOheptulose bnd Other Products from Sedum Spectabile deecribee the 
isohtion Of bolism of tbelled subetrates for metabolism etudies . Metd 
Sedoheptulose in Plant havetit contributes to the elucidation of the 
path of carbool in sugar mstabolism and photoeyntheeis. 
Acid ~9 2 , T - m  o-@-D-a&tro-hpptuloe contribute8 basic hawledge to 
the chemietry of seven-carbon eugsrs. 

The Action of 

In Fz: 1955 the group w i l l  continue ita study of basic plant biochemietry and 
changes in theme processes after irradiation. 
a cell-free protoplasm system, capable of photosynthesie, a detailed in- 
veetigatian of enzymes involved can be started. 
of carbon dioxide fixation in photosynthesis is being investigated with 
whole planto. The path of carbon in photoeynthesis, which is related to 
eedoheptuloee metabolism, diecuesad in PX 54 publicatiane, has developed 
so rapidly that in FY 55 effort on this prodect will begin to shift to the 
biochemi~ltry of growth, both normal and after irradiatim. 
developent of chromatographic methods for analysis of organic phosphate 
esters in the cell, identification and function of eam~e of the new c o m p d s  
will be sought. A study of the effect of ultraviolet light cn al& 
metaboliem w f l l  be continued and enlarged to include photosynthesis. 
result8 w i l l  be compsred to those of a similar study to be done with 
ionizing radiatim. 

It is anticipated that with 

In sdditim, the chemistry 

With the 

These 



ESTIMATED ESTIMATED ESTIMATED 

LAST FY - 1954 THIS FY - 1955 NEXT FY - 1956 

17. NORMAL PROGRAM COSTS f 60,oOo s 75,000 f 75,000 
R 6 D SUBCONTRACTS 
LARGE OR UNUSUAL ITEMS COST* 

TOTAL PROGRAMCOST ~ , O O o  15,000 75,OOo 

~ ~ ~~ ~~ 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
B. MAJOR EQUIPMENT ITEMS 

M i ~ c o  L a b e  Equipment 1,500 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

1,500 1,- 

MAN-Y EARS 9. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-YEARS 
A. SCIENTISTS 6 ENGINEERS /- 3.4 4.0 400 
6. TECHNICIANS 

e, OTHER TECHNICAL, 
LOANEES, ETC. 

- SUBTOTAL 3.4 400 boo 

I ---. 
TOTAL 

!O. COMMENTS 

'Ootoihd in connnonri. Page 39 
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AEC- 189 

L PROJECT TITLE 
Empology and Photosynthesis 

3. CONTRACTOR - LABORAlORY 
C6CCD - UC6CC O W L  Oak Rldqe, Tennessee 

4. WORKING LOCATION 

PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

Z DATE 
March 15, 19% 

E CONTRACT NO. 
W-7405--9-26 

1 
1 

6. BUDGET ACTIVITY 8. SECURITY CLASS 

I 

9. METHOD OF REPORTING PROGRESS 

0. PERSON IN CHARGE (CONTRACTOR'S STAFF) 
John B. Totter 

The a l terat ions in patterns of formate metabolism i n  bone marrow and in chick 
embryos brought about by radiation and by radiomimetic agents are being studied. 
Bone marrou has proven t o  be rather sensitive t o  diation -- i n  v i t ro  w h i l e  chick 
embryo provides a material which Wlabelsu  with C formste verg rapidly. In 
addition t o  t h e  studies d t h  sumdving tissue, enzyme systems and isolated 
enzymes related t o  nucleic acid metabolism a re  also the subjects of investiga- 
t i o n  

It;" 

11. STATUS (INCLUDING STARTING DATE) 
Active 

I n  crder t o  increase the knowledge of how the green plants reduce carbon dioxide 
i n  the l i gh t ,  par t icular  attention is given t o  the so-called UUght reaction," 
Le., on the first react iom that take place a f t e r  l i gh t  absorption chloro- 
phyll. In cooperation d t h  Dr. Strehler, we have found that green plants emit 
light f o r  some two minutes after they have been illuminated, and t h a t  this 
lumine8ceme is closely associated d t h  the first steps i n  the photosynthetic 
process. We believe tha t  th i s  new l i gh t  emission will allow us t o  measure the 
amount of sone of the products of t he  l i g h t  reaction. 

13 FU3LATED PROJECTS 

Purine and pyrimidine anti-metabolites a s  anti-cancer agents. Development of 
highly sensitive en- ard substrate assays by meam of luminescent systeas. 

Informal discussion i s  held from time to  time with Drs. Emerson and RaMnaritch 
of t k i i  University of Illinois, and with Drs. Franck and Gaffron of the University 
of Chicago, uho have groups interested i n  the  problem. 

Publlcationsa Studies on the effects of i r rad ia t ion  on bone marrow i n  -- vitro. 
The  u t i l i aa t ion  of formate i n  t m n e  formation ky bone marrow c e l l  suspensions. 
Evidence that molybdenum is a non-dialysable component of xanthine oddase (in 
cooperation d t h  the UT-ILEC Agricultural Research Program). 
t i on  of isotopic f o m t e  i n t o  the tmne of bone. marrow deolryl.ibonncleic acid. 
Antimetabolite studies on bone moy i n  vitro. 
related compounds ( in  collaboration win 
(Above formerly i n  Radiation Protection Group) 

I n  press: Incorpora- 

Determination of ATP and 
Strehler, Biochemistrg Group). 

(1) The determination of the emission spectnun of tbe delayed l i g h t  from green 
plants has been finished and sabmitbd for publication; 
spectrum and the emission spectrum of t h e  delayed l i g h t  has been measured f o r  
blue-green algae and purple bacteria;  

(2) Both the action 

(3) Measurements made on the  polarization 

NOTE: F i n s n c i d  infomm.tion should be $et fonb 00 ceverae side of his tom. 
CAUTION: This document must be chssified accordin8 to the infonmdon contained herein. 

I I 3 4 5 8 9  
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4EC-189 

lbACC6MPLISHMENTS LAST YEAR continued 

of t h e  fluorescent l i gh t  from green plants show that t h e  energy absorbed 
chlorophyll is transferred from one chl0roplp.U molecule t o  another a large 
number of times beforce the process o f  photosynth3sis takes place; 
s h m  tha t  t h e  substance and state responsible f o r  the delayed Ught  can be 
nfrosen inw-by liquid nitrogenL-tthe delayed l i g h t  being produced hours l a t e r  
upon warming the plants to roan temperature. 

(4) We have 

It should be 
which C a r b o d  i s  incorporated shortly after exposure of surviving tissue to  Ca 
formate, 
under &fferent conditions (irradiation, purine and pyrimidine blocking agents) 
which Bave already been visualized by means of  radioautographs of paper 
Chromatograms of extracts  *om the tissues being studied. 

ossible to separate and identify several of t h e  compounds in to  

This is essent ia l  f o r  interpretation of the differences i n  labell ing 

We expect t o  establish mom clearly the connection between the  delayed l i g h t  
and the process of photosynthesis. 

l6.AN!L'ICIPATED PROBLEMS NEXT YEBR 

It will be necessary t o  extend techniques which have been developed to  the 
investigation of other biological material than bone marrow and chick embryos. 
firther, additional C 4  compounds should be tes ted as possible indicators of 
radiation-produced al terat ions i n  enzyme reactions and metabolic patterns. I t  
is  hoped th@, advantage can be taken of the material which bas already been 
extensively e e n e d  here i n  other groups by cytological techniques. 

It fs hoped that the present studie8 of the delayed UgM emission 
plants w l l l  lead to a new method of s t u m n g  the " l igh t  reaction" of 
photosyntheafs. 

green 

I 1 3 4 5 9 0  ?a- L1 



AEC-189 (Back Pago R o v i d )  

ESTIMATED ESTIMATED ESTIMATED 
LAST FY - 1954 NEXT FY - 1954 THIS FY - 1955 

7. NORMAL PROGRAM COSTS f 38,0oO s 95poo s 95,000 

TOTAL PROGRAM COST 38,000 95,OOO 95,000 

R & D SUBCONTRACTS* 
LARGE OR UNUSUAL ITEMS COST. 

8. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TO-TAL CONSTRUCTION * \  i 
B. MAJOR EQUIPMENT lTEMS f ;  

TOTAL EQUIPMENT 

TOTAL CONSTRUCTJON 
AND EQUIPMENT 

-1,000 
I! 

MAN-Y EARS MAN-Y EARS 19. DlRECT MANPOWER (MAN-YEARS) MAN-YEARS 
A. SCIENTISTS & ENGINEERS 2.0 6 rO 6.0 
8. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

SUBTOTAL 2 00 600 600 

TOTAL 240 6.0 6 

20. COMMENTS 

Page L2 



L PROJECT TITLE 
Patholorn and phgsiolotry 

3. CONTRACTOR LABORATORY 4. WORKING LOCATION 
CCCCD - UCCCC O W L  Oak Ridge, Tennessee 

Cooperation with the u. 3. Navy, Task Force 3 (mmeration Greenhouse"), the 
U. S. dir Farce (ANP Project), and other sections af the Biologg Division; 

b. ACCOMPLI smm LA5lrpEAR 

Z DATE 
March 15, 195b 

I. CONTRACT NO. 
W- 7405En9-26 

Other recently cmpleted work i n  some major areas of research w i l l  be 
presented in April before the Federated Societies. 

5. ExPEcmBEsuLTs THLS YEAR 

d BUDGET ACTkVlTY 7. BUDGET ITEM 8. SECURITY CLASS 

Campletion of analysis of the long t e r m  effects of atomic bomb irradiat ion i n  
mice ("meration Greenhouse") . 

9. METHOD OF REPORTING PROGRESS 

Completion of the s t u w  of effects of thermal neutron i r radiat ion on the 
induction of various types of leukemia, tumors, cataract, other  diseases, and 
on longevity in  mice. 

NO. 6lrm NO. 

NOTE: Financial information should be set forth on reverse side of this form. 
CAUTION This document must be clasaified accordins to the information contained herein. 

mclassif ied Semiannual reports and open lit. publ, 

I I 3 4 5 9 2  

10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 
Arthur C. Vpton 

Page 43 

11. STATUS (INCLUDING STARTING DATE) 
Active. Started July 1, 1949 

. 



.5. RESULTS "HIS PEltR Continued 

Elucidation of some of the aspects of the mechanism of the induction of 
leukemia and other neoplasia caused by irradiation, 

Knowledge of the pathogenesis of radiation-induced permeability of 
connective t i s sue  and blood vessels. 

Study of the ro l e  of blood pla te le t s  i n  the metabolism of blood vessels 
and connective tissue. 

Data on biological e f fec ts  of  neutron and gamma radiation i n  mamnals, a s  
needed t o  support the ANP Project, 

ib. ANTIclP ATeD PR- NEXT YEAR 

Analysis of the induction of cataract, leukemia (varlous types including 
myeloid), and other neoplasia by acute and chronic f a s t  neutron i r radiat ion 
i n  mice, and the re la t ive  biological effectiveness of f a s t  neutrons f o r  
these parameters. 

Pathogenesis of radiation-induced cataract, leukemia, and tumars, and the 
factors which enhance, retard, o r  prevent t h e  induction of these diseases. 

Continuation of studies of the behavior of hemopoietic ce l l s  after 
irradiation. 

Investigations of fundamental differences between the  effects  of lleUtrOn 
and gamma *radiation i n  mammals, considering a l l  v i t a l  organs, in p s t  
t o  guide the development of the ANP Project, 

Studies of  the  altered physiology of the endocrine glands and connective 
tissue resul t ing from irradiation; the  possible re la t ion  of these changes 
t o  the  aging processo 

1 

~ 

I 
Page LL 

I 
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ESTIMATED ESTIMATED ESTIMATED 
NEXT FY - l9Sd THIS FY - 1955 LAST FY - 1954 

7. NORMAL PROGRAM COSTS s 230,000 s 220,000 s 220,000 
R & D SUBCONTRACTS* 
LARGE OR UNUSUAL ITEMS COST' 

TOTAL PROGRAM COST 230,OOo 220,000 220,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
8. MAJOR EQUIPMEYT ITEMS 

Misc. Lab. EquipPreat 1,500 1,500 
t\ 

1,500 

TOTAL E WlPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 1,500 1,500 1,500 

9. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-'YEARS MAN-Y EARS 

A. SCIENTISTS & ENGINEERS 7.2 7 .O 7.0 

SUBTOTAL 7 2 7 .O 7 00 
6. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

TOTAL 7.2 7 00 7 00 

!o. ~OMMENTS 

*Dotoilod in cocirrn~.  

I I 3 4 5 9 4  
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L PROJECT TITLE Research Participation and Traveling 
Lecture Program - Biology 

~ 

L CONTRACTOR - LABORATORY 4. WORKING LOCATION 
CLCCD- UCICC ORNL Oak Ridge, Tennessee 

t DATE 
March 15, 1954 

5. CONTRACT NO. 
W7405-En026 

The Traveling Lecture Program is conducted as a part  of the Commission's 
contribution under i ts  program of encouraging the dissemination of sc ien t i f ic  
and technical information. Under this  program, sc ien t i f ic  and technical 
personnel of the Laboratory's staff deliver lectures upon request t o  
universit ies throughout the Southern region. 
considerable influence in the development aud interest  of cer ta in  universit ies 
and colleges. 
who are doing extensive work in the basic radiation f i e l d  has st-ated 
numy graduate students t o  enter t h i s  f i e l d  and has significantly expanded 
the scope of work which is  going on in these schools. 

This lecture program has had 

The opportunity t o  have personal contact with investigators 

6- BU GET ACTIVITY 
NO. g4, 

Research Participation and Traveling Lecture Program in AEC Program 5OOO. 

7. BUDGET ITEM 8. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS 
NO. Unclassified Individual Reports 

A corollary benefit of the Research Participation Program is tha t  Research 
Participants lend important assistance i n  carrying out the research program 
of the Laboratory. 
Program have created such extensive interest  i n  many schools i n  the 
radiation f i e l d s  tha t  a large nwDber of applications fo r  research funds in 
the  Division of Biology and Mediciae are now coming fromthese schools. 

The Research Participation Program and Traveling Lecture 

IO. PERSON IN CHARGE (CONTRACTOR'S STAFF) 
R. W. Johnson 

L4. AccoMpL1sBMElpTs LAST YEAR 

11. STATUS (INCLUDING STARTING DATE) 
Active 

Under the Research Participation Program, f i f t y  faculty members of t h f r ty  
universit ies spent periods of a t  l eas t  three months a t  the Laboratory. 
these, twelve were working in the f i e l d  of biology. A rimer of research 
projects have been s tar ted in southern universit ies as a direct  resu l t  of 
t h i s  program. 
atomic energy is  expected t o  promote the long-range plans of the program. 

Of 

The knowledge gained by the participants i n  the f i e l d  of 

NOTE: Financial information sbould be 8ec forth on fewerst aide of this  fora 
CAUTION This document must be classif ied accordha to the informdon contained herein. 

I I 3 4 5 9 5  
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Under the Traveling Lecture Program, lectures  before advanced groups 
corrtinued Vith more than two hundred lectures scheduled during FY 1954, 
approximately f i f t y  in the f i e l d  of biology. 

L5. XZEWXED RESULTS !CHIS PEAR 

Tndividuals chosen as Research Participapts w i l l  contribute sc ien t i f ica l ly  t o  
the Pesearch program at O m .  
universit ies,  particulasly those in the South, t o  eGand the scope of 
training offered t o  undergraduate and graduate students, and t o  stimulate i n  
universit ies research which is of interest  t o  the atomic energy program. 
in te l lec tua l  level of the Research Participants has increased significabtly. 
It is expected tha t  during th i s  year the resu l t  of the work of the Participants 
w i l l  make a defini te  impression in the sc ien t i f ic  output of the South. 
rider of publications from cer tain schools i n  the Biology and Medicine f i e l d  
begins t o  show this  impact. 

The obdective of this program is t o  enable 

The 

A 

16. M T I C I P ~  m o m  WLT YEAR 

This program is expected t o  continue in  F'Y 1956 and to  pursue the long-range 
objectives set forth above. 

i 1 3 4 5 9 b  Page b7 



ESTIMATED ESTIMATED E STlMAT E D 
T H I S  FY - 1955 NEXT FY - 1956 LAST FY - 1954 

7. NORMAL PROGRAM COSTS $ 52,000 t 52,000 t 52,000 
R 6 D SUBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST' 

TOTAL PROGRAM COST 52,000 52,000 52,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
B. MAJOR EQUIPMENT ITEMS 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

~~~ ~ 

9. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS MAN-Y EARS 
A. SCIENTISTS 6 ENGINEERS 4.5 3.8 3.8 
B. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

SUBTOTAL 

TOTAL 4.5 3.8 3.8 

!O. COMMENTS 

*Dmtallod In commoms. Page Le 
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MC-I89 
PROPOSAL ARD AUTHORIZATION 

FOR RESEARat OR DEVELOPMENT 

'FO provlde mathematical and s t a t i s t i c a l  consultation and coarprrtational aid 
for biological sad medical reeearch workers. 
serves t o  cast  current biological theory into mathempsticsl models capable 
of quantitative evaluation. 
of experimental procedures eo that one u l t h a t e l y  realizes 8 maxhm mnount 
of useful Information at mlnimzmn cost of timc and effor t ,  and evdlfzates 
e m r i m e n t a l  results. 
mathaeatical biology relevant t o  typical and current problem In  the general 
biologiccll progmm. 

Mathematical consoltation 

S t a t i s t i c a l  conarrltation aids in the design 

To engage in basic research in s t a t i s t i c s  apd 

I 

'phis work frequently merges with Mathematics and Colqputations for Health 
Physic6 and for Phy~ical and Chemical €lese-h, inasmuch 88 the techniques 
are often identical .  

I S t a t i s t i c a l  consultation8 end con@x&iops vere oaintalned at  the previona 
level elthough there mu a marked increase in problem lxvolring msthematical 
biology. 
the main source of ccorprrtationrr. 
nuclear detonation erperlments requlmd a substantial amount of analysis. 
Experimental: studlee which required the construction of msthe!matical models 
included the Investigation of radiation effects on the rate of formation of 
crythrocytee irr born marrov, the role of hydrogen peroxide i n  radiation 
damage in pa;rcpnScla, and s~rrrival currns of Parmecia exposed t o  X-radiation. 

Biological dsta ?ran the radiation genetice groups continued t o  be 
I 

Both biological and physical dsta from 

BO Partlcpler cbange In consultations and cOmprrtations is foreseen durlng this 
ye-* 

I - 
16. ABTICIPATED PRO- BEX~P 

Dependent on over-all biological progrm. 
I 
NOTE: Financial information should be set fonb 011 reverse si& of chis f o a  
CAUTION: This docuaenc must be clasd6ed according eo l e  information conmined herein. 

I i 3 4 5 9 8  
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ESNMATED E STt MATED ESTIMATED 
LAST F Y  - 1954 THIS FY - 1955 N ~ X T  FY - 19s 

17. NORMAL PROGRAM COSTS t 40,Ooo s 40,OOo $ 40,m 
R a D SUBCONTRACTS' 

,,LARGE- UNUSUAL ITEMS COST' 

la., PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 

A. CONSTRUCTION PROJECTS 
; REQUIRED 

TOTAL CONSTRUCT I ON 
B. U O R  EQUlPMENT ITEMS 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

19. DtRECT MANPOWER (MAN-YEARS) MAN-Y EARS 
A. SCl€WTIStS 6 ENGINEERS 3.0 
8. TECttNICIANS 

C. O m R  TECHNICAL, 
LQANEES, E X .  

SUBTOTAL _- 

TOTAL 3 -0 

M&N&Y E ARS 

3.0 
MAN-Y EARS 

3.0 

3.0 390 

IO. COMMENTS 

'Datallod In commonis. 

I 1 3 4 5 9 9  
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AEC- 189 
PROPOSAL AND AUTHORIZATION 

FOR RESEARCH OR DEVELOPMENT 

\?a p u R P o S &  NEED, AND SCOPE (GIVE NARRATIVE DESCRIPTION OF PROJECT) 

wile this ac t iv i ty  i s  supported by Program 4000 funds, i t  is  the program 
and administrative responsibility of Program 6000. Therefore, the narrative 
material i s  included here as *EO infomation only and not to re f lec t  a bud- 
get proposal fo r  P r o g r h  6000. 

To determine the deleterious effects  on m a m m a l s  of exposure ta re lat ively 
low doses of neutrons and gamma rays, such as might result from operation and 
maintenance of a nuclear-powered a i rc raf t ,  and t o  investigate the mechanism 
of these injuries.  

To determine the relat ive effectiveness of neutron and g m a  radiatdons fo r  
a l l  vital-parameters, taking in to  consideration such variables as total dose, 
dose rate ,  recovery in%erval between successive doses, timing o f  fractional 
doses, and mixtures of neutrons and gama rays. 

Extrapolation of data from'animal studies to humans insofar as possible to 
help guide the ANP program. 

13. RELATED PROJECTS 

Correlated radiobiological studies of the Pathology-Physiology Section. 

a. ACCOMPLISHMENTS LAST PEAR 

Orientation experiments with cyclotron fast neutrons on acute l e t h a l i t y  and 
cataract  induction with tentative values f o r  the R I B  of  f a s t  neutrons fw  
these effects.  

Development of a technique f o r  measuring radioiron uptake by mouse erythmcy-es, 
to provide a sensit ive indicator of bone marrow injury. 

Studies of neutron dosimetry i n  the cyclotron; intercomparison of several 
different systems of neutron dose measurement and depth dose deteminat!T.ns 
in phantoms. 

15. EXPECTED RESULTS TUS YEAR 

Completion of orientation experiments and dosimetry studies. 

Determination of the RBE of fast neutrons (single exposure) for erythropoletlz 
depression i n  mice, as measured by erythrocyte uptake of radioiron. 

NOTE: Financial infomatiom sfmeld k 8e1 fonh 0. ~ t v e r s e  dde of hi8 f o ~ .  7 
CAUTION: This document = m a  be elardfied urording to the infoxmatioa conmined herein. 
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.S. EXPE’IED RESULTS TRI5 YEAR Continued 

Commencement of life span studies i n  mice exposed to  single and fractionated 
doses of f a s t  neutrons and gamma rays. 

Investigation of the REE of neutrons f o r  cataract induction i n  r a t s  and 
guinea pigs. 

-6. AN!ITCIPAED PR0BI;EMS NEXT PEAR 

Continuation of the investigation of delayed ef fec ts  i n  mice (cataract,  
s ter i l i ty ,  longevity, leukemia, and other neoplasia) a f t e r  acute and 
chronic exposure in neutrons and gama rays. 

Studies of the RBE of f a s t  neutrons as modified try dose rate, fractionation 
of dose, interval  between successive doses, and admixture o f  gamma rays. 

Study of the RBE of neutrons i n  la rger  mammals for selected parameters, 
such as cataract, acute le thal i ty ,  f e r t f l i t y ,  e tc .  
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iEC-189 (Back Pogo R0vi.d) 

I 
ESTIMATED ESTIMATED ESTIMATED 

LAST FY - 1954 THIS FY - 1955 NEXT FY - 1956 

7. NORMAL PROGRAM COSTS 
R 6 D SUBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST' 

TOTAL PROGRAM COST 

t 30,Ooo 6. 30,000 

30,OOo 30,000 I 30,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
R EQU IR ED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
B. MAJOR EQUIPMENT ITEMS 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
ANC) EQUIPMENT 

19. DIRECT MANPOWER (MAN-YEARS) MAN~Y EARS 
A. SCIENTISTS 6 ENGINEERS 1.0 

SUBTOTAL 1.0 

LOANEES, ETC. (U.5. A i r  Force) 1.0 

B. TECHNICIANS 

C. OTHER TECHNICAL, 

TOTAL 2 00 

MAN-Y EARS 
1.0 

1.0 

2.0 

MAN-Y EARS 

1.0 

1.0 

2.0 

3.0 3.0 1 
!O. COMMENTS 

*Dotailed in commmntr. Page 53 



PKWYW3AL AND AU l H U K l L n  IIUN 

FOR RESEARCH OR DEVELOPMENT 

L PROJECT TITLE 

Biophysics (Summary) 
3- CONTRACTOR - LABORATORY 
CLCCD - UCL CC ORNL Oak Rldqe, Tennessee 

4. WORKING LOCATION 

2 DATE 
March 15, 1954 

5. CONTRACT NO. 
W 7405-Enp 26 

The p3mt t r y  zmqpnaibilltg. of the Health Physics Restarch Program at  the 
ORHL is t o  support the protection of Laboratory personnel from radiation 
hazards tha t  an or be produced by the Laboratory. 

6. BUDGET ACTIVITY 8.  SECURITY C L A S  

A s-nspansfbf1W-d is  
spmAalfied rrsturcb 8nd dCpe1upmen-t 8t t he  request of the A t o m i c  Energy 
Carrmrfsslan on-problems not necessarily erssocfgted with Laboratory operations 
and t o  develop for the Commission and other Government agencies specialized 
technical information fo r  application i n  the public interest .  

The overall  objectives of t h i s  program and proposed methods fo r  obtaining 
t h e m  do not change materially from year t o  year and the major aspects of the 
applied =search i n  Physics, Chemistry, Biology, and Engineering which is 
conducted by the  Division t o  meet the above responsibi l i t ies  are as follows: 

wtth each year I s  t o  engage i n  

9. METHOD OF REPORTING PROGRESS 

A. 

B. 

C. 

D. 

E. 

NO. 6500 

M a x l m u m  Pexabsible  Exposure and Tissue  Dose Problems: 

The organization and extension of Information that w i l l  aid In the  
establishment of more reliable permissible levels of radiation exposure 
and of radioactive contamination. 

Instrument Adapt a t  ion: 

The development and adaptation of better instrumentation i n  problems of 
radiation measurement of special  in te res t  in health physics. 

Unclassified 

Waete D i s p o s a l  ant€ Water DCcarlmu2dBtfoF: 

The development and appraisal of procedures fo r  the control and disposal 
of radioactive wastes. 

General Physical, Chemical, Biological, and Engineering Problems: 

The deternination and organization of physical, chemical, biological 
and engineering data needed t o  further the objectives l i s ted  above. 

Education and Training: 

The conduct of an educational program t o  t r a i n  health physicists t o  m e e t  
the  increasing demand f o r  such trained personnel and t o  paos on t o  other 
groups cer ta in  fundamental information about radiation protection. 

NOTE: Finsnc id  informstion sbould k set forth on reverse side of thi8 fotm. 
CAUTION This  document must bz clssdfied 8ccordin# to the informstioa conuinad berein. 
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13. TIEI;ATEDPHOJEC'LS 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K a  

t. 

M. 

AEC-IOA Ecological Study of White Oak Lake. (TVA has completed i ts  
participation and has submitted a final report.) 

U. S. Public Health Service Program ( j o i n t l y  with O m )  of research 
on water decontamination and radioactive l iqu id  waste disposal. 

Cooperative program of TVA to define conditions in Tennessee River 
System influenced by OIWI; operations. 

Engineer Research and Development Laboratories, U. 3. Corps of 
Engineers - evaluation o f  water decontamination equipment and processes 
for m i l i t a r y  use . 
Operations Division, CRNL - disposal of l iqu id  radioactive wastes. 

Shielding Group - Physics Division - ORNL. 

Applied Health Physics Program, ORNL. 

Cooperative Geological Survey Program. 

University of Pittsburgh ( fo r  Urn S. Navy) - development and evaluation 
of sampling methods f o r  airborne radioactivity. 

Subcommittees on Internal  Dose of the National Committee on Radiation 
ProtectLon and of the International Commission on Radiological 
Protection. 

Cooperative program w i t h  the Chemical Corps i n  the study of radio- 
act ive par t ic les .  

A E  Fellowship Program - under administration of the Oak Ridge 
I n s t i t u t e  of Nuclear Studies. 

Educational Relations and Training Division, O R m .  

A. Maximum Permissible Exposure and Tissue Dose Problems: 

Further development of  the t issue ashing methods has improved sens i t i r - ty ,  
accuracy, and speed of handling samples. The Health Physics Division is 
now equipped t o  handle a large number of t issue samples per year. 

A new method of  analysis of radio-strontium i n  urine has been developed. 
It is shorter and more e f f i c i e n t  than t h a t  previously used. 
A publication for the  3ubcommittee on Permissible Dose f o r  Internal  
Radiation of the International Commission on Radiological Protection 
en t i t l ed  nMa3dmum Permissible In te rna l  Dosen has been prepared. 

\ 

I 
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l4. ACCOMPLISHYIN'PS LAST YEAR Continued 

B. Instrument Adaptation: 

A new packet f o r  Nuclear Track Film has been developed such tha t  the 
track count i s  a measure of f a s t  neutron t issue dose. 

A new method of measuring f a s t  neutron t issue dose w i t h  f i s s ion  and 
activation threshold detector has been developed, 

A small 250 kv accelerator has been completed and put  into re l iable  
operation. 
matter by charged par t ic les .  

A large solenoidalbeta  spectrograph has been completed, instal led,  and 
operated reliably. 
from a few hundred ki lovol ts  to 3 Mev. 

Waste Disposal and Water Decontamination: 

Studies will be made of t h e  d e t a i l s  of  energy loss  i n  

Studies w i l l  be made of energyloss  in the range 

C.  

During the pas t  20 months, 321,000 gallons of l iquid wastes con- 
taining 9,700 curies of radioactive materials (principally Cs 
and Ru) w e r e  placed i n  a waste storage p i t .  
o f  t e s t  wells has disclosed that Ru was passing through a t  l e a s t  
80 f e e t  of s o i l .  me USGS cooperated i n  obtaining data re la t ive  
to ground water exploration and movement. 

Certain cooperative water decontamination s tudies  by ORNL, USPHS, 
and ERDL including efficacy of coagulation, water softening, 
phosphate precipitation, c lay additions, ion exchange, perm- 
selective membranes, d i s t i l l a  tion, portable f i e ld  f i l t r a t i o n  
units, .and metallic dusts have been completed and reported. 
(Corps o f  Engineers, ERDL I$o. 1275 (2& Dec. 1952), ERDL No. 1313 
(28 Aug. 1953)9 ERDL No. - ( 2 4  Feb. 19%). %o. unassigned. 

Three p i l o t  scale units fo r  removal o f  radioactive materials 
from OBIL process waste streams have been ins ta l led  and operated. 
Results provided information on design of full scale treatment 
units. 

Periodic examinations 

(d) ,  I n  cooperation with the  'IVA a resurvey o f  radioactive materials 
contained i n  bottom sediments of the Clinch and Tennessee Rivers 
to Chattanooga was made and reported ( j o i n t  ' IOA-@BE report, not 
released), and a detai led analysis of data on stream flows, water 
storage and time of water t ravel  downstream from ORNfi has been 
completed. (Two special reports2 "Effect of Accidental Spillage 
of Radioactive Waste into Clinch River" (Reports Nos. 1 and 2) by 
Division of Water Control Planning, Hydraulic Data Branch to the 
Division of Health and Safety, TTA, November 10, 1952, unpublished.) 

Preliminary and exploratory work relat ive to the  disposal of l iqu id  
wastes from nuclear power reactors has included: 

1. Laboratory s o i l  column studies. 
2 .. Characterization of wastes. 
3. 

(e )  

Classification of nuclides according to hazard. 

I 1 3 4 b O S  
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-4. ACCOMPLTSMENE LAST YEAR Continued 

4. Ins ta l la t ion  o f  two experimental p i t s  (28 f t .  diameter x 5 f t .  
' deep and several  auger holes ( 3  f t .  diameter x 20 f t .  deep). 

Instrumentation included the development and/or modification of the 

1. Underwater sediment scanner. 
2. 

3. 

( f) 
following: 

Portable probe and well-logging instruments for use w i t h  t e s t  
p i t s  o r  t e s t  wells. 
Four monitoring units fo r  use with p i lo t  scale f a c i l i t i e s  l i s t e d  
under item (c). 

D. 

E. 

General Physical, Chemical, Biological, and Engineering Problems: 
me scattering of gamma rays and neutrons from concrete and other sub- 
stances has been studied. 
to  dosimeter calculations and w i l l  provide design data for  neutron 
f ac i l i t i e s .  

An exhaustive study o f  the W values i n  mixed gases has been made. 

This project w i l l  provide important corrections 

The 
results are published i n  the April 15, 1954 Physical Review. 
produced i n  pure argon by alpha par t ic les  (April I, lm-h , P ysical  Review). 

Ionization 

Education and Training: 

I n  addition to the formal training program for the AEC Fellows i n  
Radiological Physics, other training programs were conducted for mili tary 
medical officers,  personnel of outside AEC Contractors, and training 
courses were given to ORNL apprentice trainees and Applied Health Physics 
Division personnel. Numerous lectures  were given throughout the year a t  
universities, hospitals, the local  Laboratory, ORIhS seminars and 
professional meetings. 

-5. EX?EC'ED RESULTS THIS YEAR 

A. Maximum Permissible Exposure and 'Pissue Dose Problems: 
Suff ic ient  data on the concentration of t race elements i n  human t issue 
should be accumulated to  give substantial  a id  to the establishment of 
maximum permissible internal dose. 

Substantial  progress should be made i n  developing techniques for analysis 
of cesium and ruthenium i n  body fluids. Calculations o f  the dose a t  
various points within spheres and cylinders of  various diameters f o r  
both fast  and thermal neutrons will be completed. 

Calculations of  the stopping power far slow charged par t ic les  will 
continue. 

B. Instrument Adaptation: 

Further development of  f i s s ion  and activation detector dosimetry. 
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u. ExpEciIgI) RJBUms THIS YEAR conttmnd 

F’urthv develaplpent of the prapol.tionsl counter neutron doanreter. 

Development of s c in t i l l a t i on  detector f o r  use in measuring direct ly  the 
radioelemmst coxrtent in man and d l  animals. 

Development v l l l b e  started on 8 slaw neutron dosimeter. 

C. Waste Disposal and Water Decontamination: 

Deteene forn of Ru passing through soil and methods for containing 
it i n  p i t  i f  possible. 

Continue or complete water decontamination studies i n  cooperation 
with ERDL. 

As required, continue p i l o t  scale process unit experiments t o  
confirm specific design c r i t e r i a .  

Continue collaboration v i t h  TVA re la t ive  t o  movement of waters 
and dispersion of radioactive contamination. 

Continue and extend laboratory and f i e l d  investigations re la t ive  
t o  the wastes produced i n  the  operation of nuclear pover reactors. 

1. 
2. 

3. 
4. Determine the c r i t i c a l  nuclides in soils. 

Develop inetrumentation fo r  the monitoring of soil and water. 
Evaluate experimental p i t s  and barriers for  the dispoeal of 
radioactive l iqu id  waste. 
Determine sites fo r  two OFML pits.  

Do General Pbyeical, Chemical, Biological, and Engineering Problems: 

Work on the ionization of gases by cherged par t ic les  w i l l  be continued. 
I n  par t icular  the ionization of water vapor by alpha par t ic les  w i l l  be 
meaeured. 

Electron d r i f t  anU attachment coefficients w i l l  be measured i n  par t icular  
in A2 - A mixtures. 

Calculations of the stopping power of a fast charged par t ic le  i n  a 
degenerate Fermi gas will be made. 

E. Education and Training: 

Act ivi t ies  i n  the f i e l d  of Bealth Physics Education and T r a i n i n g  will 
continue a t  the same re la t ive  level as FY 1954. 
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A. 

B. 

C. 

D. 

E. 

Efforb of the H d t h  +cs MViSisn will be contimad toward bet te r  
eYd.u&icm of d m u m  penni8sfble dose ana exposure problems. 
bprovement i n  the understanding of these groblema is needed i n  order 
tha t  proper protection may be obtained without undue cost. 

Continued 

Instrument Adaptation: 

The Erogrsa i s  expected t u  contfnra -fn-tfn -1crpment 8nd Improvement 
of radiation detection hstnznmrts an& tfirfi--apgli~srt3mr~to problems 
such as prtxmnef doshetry, tolrtrol of re&k~active wstes and reseerch 
i n  the fimdsmental physics of the lnterect3m of ionizing-radiations 
with matter. 
the development and adaptation of instrumentation and techniques t o  
meet new problems i n  radiation protection is  anticipated. 

A continuation of requests from outside the Laboratory for  

Waste Disposal and Water Dccontamination: 

(a) 

(b) 

Continue collaboration with TVA re la t ive  t o  movement of waters 
and dispersion of radioactive contamination. 

Complete s i t e  determinations i n  the Oak RiQe exclusion area for 
the  location of additional wsste disposal p i t s .  

Continue the evaluation of experimental waste disposal p i t s .  

Continue the development of instrumentation required for  these 
studie s 

( c )  

(d) 

(e) I n i t i a t e  a survey of s o i l s  i n  the Mississippi Valley and the 
Appalachian areas f o r  possible locations of power reactor sites. 

General Physical, Chemical, Biological, and Engineering Problems: 

Gamma ray attenuation studies and investigation of properties of ion 
collection i n  game will continue. 
par t iculate  removal in connection with an evaluation of AEC air  
monitoring and sampling methods will be conducted. 
chemlcal, and biological data w i l l  be developed t o  throw more l i gh t  
upon.the mechanisms and meaning of radiation dose and radiation damage. 

Studies of air monitoring and 

Additional physical, 

Education and Training 

Education and Training a c t i v i t i e s  will be expanded t o  meet the increased 
needs of the nuclear energy f ie ld .  
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FOR RESEARCH OR DEVELOPMENT 

L PROJECT n n E  
Radiat ion Dose 

C . O R K I N G  LOCATION CONTRACTOR - LABORATORY 
2 DATE 

March 15, 1954 
5. CONTRACT NO. 

6. BUDGET ACTIVITY 1. BUDGET ITEM 8. SECURITY CLASS 
NO. 6510 NO. Unclassified 

The long-rarge ~ J e c t i v c - o f  t h t s  section is t o  study the physical procerrses 
by which Ionizing rad5ations lose energy, and t o  design inatnuente  t o  
~ C I B U F ~  t he  resulttng dose. 
radiation received by livfng organisms, especially man, it is e6sential 
t o - h o w  how alpha, beta, ganmnr, neutron, and x-radiation expend t h e i r  
energy i n  materials, especially tissue, and what damage they do t o  the 
physical, chemical and biological structure of i the  materials. To measwe 
the dose it is necessary t o  know how the radiations expend energy i n  
physioal instruments, and the re la t ion  of the  reading6 of these Instruments 
t o  t i s sue  damage from the same radiation. 

In  order t o  determlne correctly the dose of 

9. METHOD OF REPORTING PROGRESS 
Sedannudl ReDorts, 

Biological and physical data are combined i n  the calculation of Maximum 
Pelt.miaeible Exposures of persons t o  various radiations, and Maximum 
Permissible Concentrations of various radioisotopes i n  air, drinking water, 
and food. 
on Internal  Dose of the  National C o m m i t t e e  on Radiation Protection. 

These values are then submitted fo r  study t o  the Subcornnittee 

AEC- 189 
PROPOSAL AND AUTHORlWTION 

NOTE1 Financial information should be met fonh on R V ' C I ~  ddc of this  fom. 

13 RELATED PROJECTS 

Applied Health Physics, cooperation and advice t o  imtrument manufacturers. 

The Physics Department of the University of Tennessee has a contract for 
determination of concentrations of various element8 in different  organs 
of the  human body. (See Internal Dose - Physics Unit.) 

A member of the Division is  a Member of the Main Commission,and Chainnan 
of the Subconrmittee I1 on Permissible Dose for Internal  Radiation,of the 
International Con~mlssion on Radiological Protection. 

A member of the Division I s  a Member of the Subcommittee V on Handling of 
of Radioisotopes and the  Disposal of Radioactive Waste of the International 
Conrmisrion on Radiological Protection. 

A member of t he  Division is a Member of the  National Committee on Radiation 
Protection,and Chairman of the Subcommittee on Permissible Internal Dose 
of the National Committee on Radiation Protection. 

A member of the  Division represents the Laboratory on the  Subcammittee on 
Shipment of Radioactive Substances of the glational Research Council. 

A member of the Division represents the  Laboratory on the  Subcommittee on 
Instruments and Technique6 of the National Research Council. 

CAUTION, Thlb  doeumdt muat be clssriflcd aceordin# ta the Inbrmmtion conpined herein, 
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13. €zwA!mDmmmcontim 

A member of the  D l v i s l o n  rtpreserzts the  Laboratory on the Panel f o r  Glossary 
of lwlerr Tersrs of t b  mtf;Un€d Research Conncil. 

A member ai the Mrielon represents the Laboratory on the Board of American 
Industrial -me Assorrf-stfan. 

A l c r b a r  ofthe Mvision represents the Laboratory on the Subcommittee on 
R a d i u m  Dust, Radon Gas and Gamma Ray Exposure of the American Standards 
A s s ~ i a t 3 o n o  

A Or the MViaios t h e  Laboratorg on 'the S u b c d t t e e  PH2-7 
on X-Ray Film Sensitometry of t h e  lbaeFican Standards Association. 

14. ACCOMPLISIBBRTS LAST YFAR 

A. 

B.  

C. 

D. 

Neutron Dosimetry: 

A BCY puckct f o r  Auclenr Track Fils 7~18  developed vfth t h e  caaperation 
of gaStntan KO- Carppeny, 8~ de61gned & - t e e d  Bt Om. 
paclse&adns the t rack  count on the f i l m  a true measure of fast neutron 
dose within 10 percent up t o  10 MeV neutrons. 
described i n  an early issue of IVUCLEOBICS. 

Thi6 

This work will be 

Personnel Dosimetry: 

A method o f rn t e rp re t a t ion  was developed from exteneive cal ibrat ion 
exposures for determining the  radiat ion dose as measured by the new 
ORlJL f i l m  budge. 
determinations of low voltage x- 'm gsmma rsrdiation doses than the old 
badge, and a~ good or better accuracy fo r  radium or beta ray exposures. 

Accelerator: 

'Ffn msthoez penutts cozxideratrly higher accuracy i n  

!Che accelerator operates reliabv. 
then several additional slits, and an ent i re ly  new electron gun system. 
Resolution can now be obtained with a spread of about 2 ev i n  45 Lev, 
or about 50 parte pr  mlllion. 
tha t  which preliminary experiments had indicated it m i g h t  give, but is  
s t i l l  adequate for the purpose. 
a character is t ic  energy loss of 15.6 ev i n  agreement with the plasma 
osc i l la t ion  theory of Pines and BOW as applied t o  metals. 
data has been accumulated on this e f fec t  a t  various energies and f o i l  
thicknesses 

An e lec t ros ta t ic  analyzer was added, 

This energy resolution is less than 

Aluminum f o i l s  placed i n  the beam show 

Considerable 

The method of using ionizing radiation t o  change d i rec t ly  the controlling 
capacitance and hence the frequency of a radio-frequency osc i l la tor  was 
improved and increased i n  sens i t iv i ty  by the use of ferroelectr ic  
materials, 
be measured. 
changes in the osc i l la t ion  frequency of a boron-containing crystal .  

Dosagec in the range of in te res t  i n  health physics can now 
Very high dosee of thermal neutrons were detected by 

4 
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L4. ACCOUPLIsItMEIITs LAST YEAR Continued 

E. Beta Spectrograph: 

A n d *  w s  campleted on-th--fargt sokmofdsl M a  spctrugrtqh, and 
tbe emrtrols were designed '811cz installed. 
shewed nl i&la,  autumat3c aprratlon of the instmment v i th  a resolution 
of 0.6 percent. 
end of PP 54 on the energy losses and straggling i n  vLu"Ims f o i l s  for 
beta e l c l e a  w i t h  energies between a f e w  hundred kev and 3 MeV. 

Sncr=wsztil prelfnctnaq tests 

Consiaerable itata sfionld have been accmuuhted by t he  

F. Permissible Internal Dose: 

A Report of the S u b c o d t t e e  on Permissible Dose for Internal Radiation 
of t he  International Conrmfssion on Radiologfcal Protection has been 
prepared for publication. 

15. EXPECTED RESUL"S THIS YEAR 

.A. 

B. 

C. 

D. 

Personnel Dosimetry: 

Cooperation w i t h  the Applied Health Physics Section w i l l  be continued. 
Studies on the energy dependence of several health physics instruments 
are contemplated. 

Accelerator: 

The study w i l l  be continued of  the character is t ic  energies l o s t  by 
electrons incident on metal f o i l s  with energies up t o  125 kev. 
losses t o  character is t ic  osci l la t ion frequencies of the electron plasma 
i n  metals, and t o  excitation and ionization processes, may lead, it is 
hoped, t o  a better understanding of haw ionizing radiations lose energy 
and the  damage they do. Such understanding i s  essent ia l  i n  dose 
calculations. 
electrone, and with both ions and electrons bombarding gaseous targets.  

Such 

Similar meaeuremente are planned with ions instead of 

The work of Beufeld and Snyder has shown t h a t  an appreciable fraction 
of the energy dissipated by fast neutrons i s  expended In  the production 
of atomic displacements. It is  planned t o  study t h i s  experimentally. 
This work is re lated t o  radiation damage i n  solids. 
w i l l  be coordinated with the  Solid S ta te  Division. 

These experiments 

Beta Spectrograph: 

Meaeurements of energy losses of electrons of the type mentioned under 
"Accelerator" w i l l  be extended t o  energies up t o  about 2.3 Mev vi th  
the  beta spectrograph, but with lower resolution than the accelerator 
permits. 
stopping power for electrons i n  metals, and i n  molecular compounds, 
especially materials resembling t i ssue  in elemental composition. This 
study i s  expected t o  be extended t o  include the dependence of energy 
losses op angle of emergence from the absorber, and t o  losses i n  thick 

The emphasis w i l l  be on determination of straggling and 

1 1 3 4 b i 2  Page 63 



15. E X ~ W ~ T E D  m s m s  THIS TEAR cant- 

ahaarkrs. 
convsrrian cwfficicnts, and continuoua bet8 r y  spectra in c81aes of 
arpmzirl. intumst to  heelth physics. 

The - ary also be US& t o  -mure atomic internal 

E. Perrftslblc I n t d  Dose: 



ESTIMATED ESTIMATED ESTIMATED 

LAST FY - 19% THIS FY - 1955 NEXT FY - 1954 

7. NORMAL PROGRAM COSTS f 112,000 $. 77,000 t n,ooo 
R b D SUBCONTRACTS* 
LARGE OR UNUSUAL ITEMS COST. 

TOTAL PROGRAM COST 112,000 77,000 77,000 

0. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A, CONSTRUCTlOW PROJECTS 

TOTAL CONSTRUCTION 
e. MAJOR EQUIPMENT ITEMS 

Beta Spectrometer 8,000 
Misc. Lab. Equipment 2,OOo 6,000 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AN0 EQUIPMENT 

10,000 6,000 6,OOo 

10, ooo 6,000 6,000 

19. DlRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN=Y EARS MAN-Y E A R S  

k.  SClENTIStS L ENGINEERS 4.8 3.6 3.6 

SUBTOTAL 4& 3.6 3.6 
8. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEfS, ETC. 

TOTAL 4.8 3.6 3 .d 
I 
I 
t 

0. COMMENTS 

I 



PROPOSAL AND AUTHORXUUTION 
FOR RESEARCH OR DEVELOPMENT 

AEC- 189 

L PROJECT m n t  

c 

The general purpose of this progru is: 

A. To determine the potential  hazards incidental t o  the release or escape 
of radioactive materials into surface or underground waters, into 
water works o r  drainage systems, into the soil and rhallov earth strata, 
o r  into deep geological formations. 

To define the dispersion and the behavior of radioactive contaminants 
in the environment and the extent and significance of the resultant 
hazards. 

B. 

C. To evaluate the hazards and define the public health d t e r l a  t h a t  
are  pertinent t o  the disposal of radioactive l iquid wasteo from central  
s ta t ion  power reactor instal la t ions.  

D. To develop and evaluate the most economical, safe and practicable 
methods possible fo r  the disposal of radioactive l iquid wastes from 
power reactor installations.  

Developmental work and evaluation studies on l iquid waste disposal 
methods and effects  are basic for a nuclear power program and other 
nuclear energy developments in order that' suitable design criteria may 
be formulated and the essent ia l  measureB f o r  protection against radiation 
hkzards may be established. 

"his project is augDpented by direct  cooperation from other agencies and 
by the use of data collected a t  Oak R i d @  or elsewhere for  related 
purposes. 
t o  assure that the results of i ts  research and development studies w i l l  
be applicable for the evaluation and control of environmental hazards 
i n  the  handling and disposal of wastes from nuclear power installations.  

During FY 1954 th i s  program has been par t ia l ly  reoriented 

L3. RELATED m- 
A. U. S. Publlc Health Service - ORRL. I n t y r a k d  program of research on 

water decontamination, radioactive l iquid vaste dieposal and related 
problem. 

B. U. S. Geological Survey - AEC. 
surface and ground vater conditions particularly with respect t o  geology, 
hydrology, and the characterist ics of various soils, and also detailed 
laboratory analyses of water samples and soil materials. 

A cooperative program i n  studies of 

NOTE: Financial inlormation should be see Ionh on Icverre aide of this form. 
CAUTION l b i a  document must be clardfied accordin# to the information contained b e d s .  Page 66 
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L3. RELATED PROJECrSContinued 

C. Tenneewe ValUy Autholeity - O m .  
fhfbe-condftianr i n  the Clinch River and Tennessee Rfrer vrtem! 
hcluaiog Fadlosctlve materiale In mud deposits and the effectr  of water 
flov and dilution ch8mcterisMcs of !TVA reservotr6. 

Coaper+tfve program In studier t o  

D. sanihry Engi neerfng Branch, %ngfneer Research and Development 
Laboratories, U. S. C o r p s  of Engineers, 
decantsatfnatfon of water and on related problems. 

Cooperation i n  studies on 

E. Program of Operations Divisicm, ORNLi 

1. To provide more adequate and econoarfcal l iquid waste storage. 

2. To provide further treatment of the process waste stream before 
discharge t o  Whfte Oak Creek. 

F. Health Physics Divieion - ORAL - Radioactive Liquid Waste - Engineering 
Problem Associated with Power Reactors. This is an Integral  part of 
the Health Physics program of radioactive l iquid waste research and 
development . 
O m  Power Reactor Program. 
program. 

G .  !Chis i s  an integral psrl- of the Laboratory' s 

14. ACCOMPLISHMEKTS LAST YEAR 

A. 

B. 

C. 

D. 

During the past 20 months, 321,000 gallons of l iquid wastes containing 
9,700 curies of radioactive materials (principally Cs and Ru) were 
p h c e d  In  a weste storage p i t .  
disclosed that Ru you passing through at  least 80 feet of soil. 
Uses cooperated in obtaining data relat ive t o  ground water exploration 
and movement. 

Perlodfc errrrskrtstionrr of t e a t  wells has 
The 

Certain cooperative w u t e r - ~ h x - 8 t 9 d f t b  by O m ,  U8pBs, and 

precipitation, clay additions, Ion exchange, permselective membranes, 
d i s t i l l a t ion ,  portable f i e l d  f i l t r a t i o n  units, and metallic dusts have 
been completed and reported. 
(24 Dec. 1952)) WDL Bo. 1313 (28 Aug. 1953)) WDL Bo. _I_ * (24 Feb. 1954). 

mm InClUCtfng a i f $ C s C y  Of C e d t U m ,  SUfbaiw, phoClph8ta 

(Corps of Engineers, ERDL Bo. 1275 

Three p i lo t  scale uni ts  for  removal of radioactive materials from OlWL 
process waste stream have been instal led and operated. 
information on design of ful l  scale treatment units. 

Results provided 

In cooperation v l th  the TVA a resurvey of radioactive materials contained 
in bottom sediments of the Clinch and Tenneesee Rivers t o  Chattanooga 
was made and reported ( jo in t  TVA-ORHL report, not released) 
detailed analysis of data on stream flows, water storage and ti= of 
water t rave l  downstream from ORRL has been completed. 

*Number not  y e t  assigned. 

and a 

(Two special. 
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AEC-189 

&: ACCOMPLISRMEBTS LAST YEAR Continued 

reports: 
Clinch River" (Reports 100s. 1 and 2) by Division of Water Control 
Planning, Hydraulic Data Branch t o  the Division of Health and Safety, 
TVA, Bacrember 10, 1952, unpublished). 

"Effect of Accidental Spillage of Radioactive Waste in to  

E. Preliminary and exploratory work r e l a t ive  t o  the disposal of l iqu id  
wastes Prom nuclear paver reactors has Included: 

1. Laboratory s o i l  column studies. 
2. Characterization of wastes. 
3. 
4. 

Classification of nuclides according t o  hazard. 
Ins ta l la t ion  of two experimental p i t s  (28 f t .  diameter x 5 ft. deep) 
and several auger holes (3  f t .  diameter x 20 f t .  deep). 

F. Instrumentation included the development and/or modification of the 
following: 

1. - Underwater sediment scanner. 
2. 

3. 

Portable probe and well-logging instruments f o r  use with test p i t s  
or test wells. 
Four monitoring uni ts  for use With p i l o t  scale f a c i l i t i e s  l isted 
under i t e m  C. 

!5. EXPECTED RESULTS THIS YEAR 

A. 

B. 

C. 

D. 

E. 

F. 

Continue and extend laboratory and field investigations re la t ive  t o  
the wastes produced i n  the operation of nuclear power reactors. 

1. 
2. 

3. 
4. 

Develop instrumentation f o r  the monitoring of soil and water. 
Evalua te  experimental p i t s  and barriers f o r  the disposal of 
r 8 d f O a ~ t i V e  l iqu id  waste. 
Determine sites for two ORHL pi ts .  
Determine the c r i t i c a l  ~ nuclides i n  so i l s .  

Determine f o m  of Ru passing through s o i l  and methods for  containing it 
i n  p i t  if possible. 

Continue collaboration w i t h  TVA re la t ive  t o  movement of waters and 
dispersion of radioactive contamination. 

I n i t i a t e  an evaluation study of deep underground disposal wells and 
deep ocean ou t f a l l  sewers i n  re la t ion  t o  waste disposal problem6 of a 
reactor power industry. 

As required, continue p i l o t  scale process uni t  experiments t o  confirm 
specific design c r i t e r i a .  

Continue or complete water decontamination studies i n  cooperation with 
ERDL . 
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6. ANTICIPATED PROBLEMS lrlExT YEAR 

A. Complete si%e determinations i n  the  Oalr Ridge exclusion area f o r  the 
Zdcation of additional waste disposal p i t s .  

Continue the evaluation of experimental waste disposal p i t s .  B. 

C.  Continue collaboration with "VA re lat ive t o  movement of vaters and 
&ispersion of radioactive contamination. 

Continue the evaluation study of deep underground disposal wells and 
deep ocean out fa l l  sewers in re lat ion t o  waste disposal problems of a 
reactor power industry. 

Continue the development of instrumentation required f o r  these studies. 

In i t ia te  a survey of soils i n  the Mi6SiSSippi Valley and the Appalachian 
areas for possible locations of power reactor sites. 

D. 

E. 

F. 
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E STIMATED ESTIMATED ESTIMATED 
LAST FY - 1954 THIS FY - 1955 NEXT FY - 19s 

17. NORMAL PROGRAM COSTS s 1211,000 S. 113,'OOO sll3,OOo 
R & D WBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST. 

TOTAL PROGRAM COST 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 
6-24X-5039 Process 

* Waste Disposal P lant  180,000 

TOTAL CONSTRUCTION 180,000 

Count Rate Metere 2,100 
Misc. Lab. Equipment 4,200 7,500 7,500 

8. MAJOR EQUIPMENT ITEMS 

Waste Proceee Teet Equipment 17,700 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

19. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS MAN-Y EARS 
A. SCIENTISTS 6 ENGINEERS 4.8 3.0 3.0 
6. TECHNICIANS 1.0 1.5 1.5 

SUBTOTAL 5.8 4.5 4.5 
C. OTHER TECHNICAL, . 

LOANEES, ETC. l,O(l) 2.0(2) 2 .0(2)  

TOTAL 6.8 6.5 

20. COMMENTS 

(1) Loanees, FX 1954: 
(2) LOCLILCCS, Fp's 1955 and 1956: 

1.0 M/Y (U. S. Public Health Service) 

1s giving cornideration t o  the aseignmnt of perronnel I n  addition t o  the=)< 
2.0 M/Y (U. 6.  Public Health Service. USPHS 
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AEC- 189 
PROPOSAL AND AUTHORIZATION 

L PROJECT TITLE 
Theoretical Physics 

3- CONTRACTOR LABORATORY 
CUCCD - UC6 CC O W L  Oak Rldqe, Tennessee 

4. .ORKING LOCATION 

FOR RESEARCH OR DEVELOPMENT 

Z DATE 
March 15, 1954 

S- CONTRACT NO. 

W7405 .bO26  

d BUDGET ACTIVITY 7. BUDGET ITEM 
NO. 6510 NO. 

The general a i m  of the section i s  t o  apply funcEsmental physical knowledge 
t o  the study of the interact ion of M a t i o n  Vith matter, particularly 
thwse aspect8 tlfrfch -gn--tmpmtant in gssessing biological The work 
is concerned v i t h  a-ppliedproblems in dosfmetry and shielding and with more 
fundamental processes dealing with interact ion of charged par t ic le)  and 
matter. 

6. SECURITY CLASS .9* METHOD OF REPORTING PROGRESS 
Unclassified ' Semiannual Report8,Memoranda 

The section a l so  provides technical advice and assistance i n  theoret ical  
physics fo r  other groups i n  the Health Physics Division. 

13. RELATED PROJECTS 

la PERSON IN CHARGE (CONTRACTOR'S STAFF) 
J. Reufeld 

Reactor Shielding, Dosimetry. 

11. STATUS (INCLUDING STARllNC DATE) 
Active 

14. ACCOMPLIsBME14Ts LAST YEAFf 

A formula f o r  determining the stopping power of heavy tons t h a t  d i f f e r s  
from the one derived by Bohr (1948) has been derived. 
l a t t i c e  displacements i n  a so l id  i r radiated by neutrons has been calculated. 
The neutron spectrum at various distances from atomic bomb explosion has 
been calculated and compared with experimental data. 

The number of 

Calculations of the stopping power of a moving charged pa r t i c l e  i n  a 
degenerate Fermi gas w i l l  be made. 

The dose at various points within spheres and cylinders of various diameters 
for  both fast und thermal neutrons is  p r m  far-cafculations.  

The stopping power f o r  slow charged par t ic les  w i l l  be evaluated. 

~ 6 -  ANTICIPATED PROBLEMS rn YEAR 

We expect t o  undertake the problems of: 

(a )  

(b) The density effect .  

(c)  Cerenkov effect. 

(d) Capture and loss of electrons of charged par t ic les  moving through matter. 

The variation of dose due t o  neutron and gamma rays with the geometry 
of the  irradiated object. 

NOTE: F h a n u i d  information obonld be oet fonb on reverse side of thia form. 
CAUTION: This  document muot be clasatfied accordin8 to cbe information contained berein. Page 71 
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EttlYA'FtD ESTIMATED ESTIMATED 
LAST FV - 1951 THIS FY - 1955 NEXT PY - 19U 

17. NORMAL PROGRAM COSTS $ 45,000 $ 45,000 s 45,000 
R 6 D SUBCONTRACTS. 
LARGE OR UNUSUAL ITEMS COST. 

TOTAL PROGRAM COST 45 , OcM 45,000 15,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. GQUTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
8. MAJOR EQUIPMENT ITEMS 

c 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

~ 

19. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS MAN-Y EARS 

A. SCIENTISTS 6 ENGINEERS 2.3 2.3 2.3 
B. TECHNICIANS 

SUBTOTAL 2.3 2.3 2.3 
C. OTHER TECHNICAL, 

LOANEES, ETC. 

TOTAL 2.3 2.3 2; 3 

IO. COMMENTS 

c 

I 1 3 4 b 2 1  
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AEC- I89 

L PROJECT TITLE 
Pbysics of Auclear Radiations 

L CONTRACfOR LABORArORY 
C6CCD - UC6CC O W L  Oak Ridqe, Tennesaw 

4. lORKING LOCATION 

I I  

PROPOSAL AND AVIHORIUTION 
FOR RESEARCH OR DEVELOPMENT 

2 DATE 
March 15, 1954 

L CONTRACT NO. 
W-7405-Enq-26 

d BUDGET ACTIVITY 7. BUDGET ITEM 8. SECURITY CLASS 

The dbmtfve uf-tlrlspro~ is 
m z a l . s s p s c t s  uf-iwfifrrg~8d2uttl-w~ Oi dmpmtmce t u  the  deverlopment 
ur -ru&rtfan. ~ lmn- imrtmmdm-unt3  t h e ~ r - a p p ~ ~ ~  t o  the  Easlth 
Phplcr  Prugma. Of canrridaFable fntereet  I s  the behaylor of ion8 i n  garer, 
a rtw which find6 imwbiate application in t he  derign and proper lnterpre- 
futkon of &ta obtained from lonizatlon chambers, proportional counteri, 
and 8 - M  counteri. 

fnvesti-ggte SOE of the -&ental 

9. METHOD OF REPORTING PROGRESS 

13. RELATED PROJECTS 

Dorimetry problem occur in radiobiology and in reactor rhielding. 

NO. 6510 NO. 

14. ACCOHPLISEKENTS LAST YEAR 

Unclassified sedsnmrdl ReP-8, Memoranda, ToDica. 

A new systam of xmssuring Wr 3 k s t  pcvtrolz tfgaae &me w w  devised. 
(The particular applications tu which it applies ipt t i x c m  involving 
large "bursts" uf -B in a short t i=.)  Recent-csaapariwne (using 
the 86" cyclotrun) o f t h i s  method wlth tbe*-mal counter method 
indicate that even under the conditions Imposed by field operation, 
neutron dose can be measured t o  an accuracy of approximately f 15 percent. 
See om-1671. 

10. PERSON IN CHARGE (CONTRACTOR'S STAFI)  
Worm S. B u r s t  

B. Eleutron Dosimeters Using Proportional Counters: 

1L STATUS (INCLUDING STARTIhG DATE) 
Active 

The development of a "atandmxt:" proport3onal c ~ f o r ~ ~ ~ ~ i n g  fast 
neutron dose has been cumpleted and 8 paper dagcrik€ng-tbe qounter has 
been accepted by the Brftish Journal of RLCaiolqy. The counter is 
calibrated by means of a self contained alpha source and wi th  t h i s  
device it is believed that the t i s sue  dose can be measured t o  * 5 percent  
without the need of a known fast neutron source. 

Also completed last par was the  design of a very small proportional 
counter such tha t  dose rates as great as 5 reps per second can be 
measured. !Chi8 counter has been used t o  cal ibrate  the fast neutron dose 
a t  the ORlVL 86" cyclotron biological exposure chamber. 

NOTE: Finaoeid information abolrld be aet forth on mverae aide of thia form. 

CAUTION This document muat be claaaified reordins to the informatioo contained bemio. 

1 1 3 ~ 2 2  

Page 73 



14. 

D. Ionization of Gases by Charged Part ic les :  

(a)  

(b) 

(c) 

(d) 

Electron Drift Vehc i ty  and Attachment Coefficient: 

Physical Review (April I, 1954) Ionization produced in pure argon 
by alpha par t ic les .  

Very exheustive study of e f fec ts  of mlxtures - Physical Reviev 
(April 15, 1954) 

Ionization in argon - The~is by a Radiological Fellow. 

Ionization of methane by hem recoil atom. 

E. 

Apparatus completed f o r  measuring both the drift velocity and attachmnt 
coefficient for elcctrom. 
in Ea and argon - latbane,mixture already obtained. 

Same useful Infarmation on &lf% velocity 

15 ElEpEcmREs~!rEIsrEAR 

A. Fission and Act i r r t t lon  Detector Dustm* 

This Will be continued and prob8bly applied t o  future f i e ld  tests. 

B. Ieutron Doelmtry Ueing Proportional Couatars: 

(a) 

(b) 

Ionization of Gases by Charged Particles: 

(a) 

(b) 

w i l l  be applied t o  cyclotron am2 ather d&nstrJr applications. 

COrgarlSOn s tudle~  rill be mde v i th  other t o t a l  t i s sue  dose 
doS~&8rlr 

C. 

Work Vi11 be continued on the effects of mirtures. 

Ionization of water vapor by alpha par t ic les  W i l l  be studied. 

Page ?L 
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It fe expected that mbetsntidl prugmw -11 be IDS& especially 
E2 - A arfXtpr-4 

16. ARIcIpdTEDm~REXTygAR 

A. The stopping power of several gaeer for heavy recoil particles w i l l  be 
meL.ured. 

B. Slav  Bleutran Dcmhetar: 

Such an instrum& I s  n e e d  fbr health physics and radiobiological 
eppllcutiwnu. Developmerrtrill be inltiated. 

C .  Z2ectron Drift curd Attachment Coefficients: 

This work is expactad t o  continue. 

I I H b 2 4  
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ESTIMATED ESTIMATED ESTIMATED 
LAST FY - 1954 THIS FY - 1955 NEXT FY - 1956 

17. NORMAL PROGRAM COSTS t 145,000 t 149,000 S 149,000 
R a D SUBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST' 7,000(1) 

TOTAL PROGRAM COST 152,000 149,000 149,060 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQU IRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
B. MAJOR EQUIPMENT ITEMS 

Mise, Lab. Equipment 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

8,000 

3,000 8, OOo 8,000 

3,000 8,000 8,000 

19. DIRECT MANPOWER (MAN-YEARS) MAN-YEARS MAN-YEARS . MAN-Y EAR? 

A. SCIENTISTS & ENGINEERS 4e7 5.0 5.0 

SUBTOTAL A.7 5.0 5 -0 
8. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

TOTAL 4.7 5 00 5.0 

20. COMMENTS 

(1) $7,000 Special Project .requested by the A.E.C. 
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L PROJECT TITLE 
Internal Dose - Physics Unit 

3- CONTRAClOR - LABORATORY 
CICCD- UCLCC OFUJL Oak Rldqe, Tenner- 

4. .ORKING LOCATION 

I I  

PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

Z DATE 
MaFch 15, 1954 

X CONTRACT NO. 
W7405-EnCr26 

6- BUDGET ACTIVITY 7. BUDGET ITEM 8. SECURITY CLASS 
NO. 6510 NO. Unclcrasif led 

In order t o  calculate the maximum permissible concentrations of radioisotopes 
i n  air  and i n  water and the maximum permissible amaunt in the  human body 
under equilibrfrrm ConCtftfons,  it fs necessary t o  knuw, i n  addition t o  the 
energy and half-life of the  isotopes, the normal. distribution and con- 
centration of the elements i n  question in the human body. Necessary 
infonuation is  limited fo r  most elemeats and nonkxistent for others. 

9. METHOD OF REPORTING PROGRESS 
Progress Reports 

It is desirable t o  analyze the t i s sues  from a large number of individuals 
from as many different  parts of the country as possible since the variations 
between individuals and with geographic locations are considerable. This 
information is  being used i n  the establishment of the  element distribution 
In the "standard m a ' '  which is used i n  the calculation of maximum permissible 
exposure t o  external and lnterna+ sources of ionizing radiation. 

13. RELATED PROJECTS 

10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 

Reactor Waste Disposal. Internal Dose Standards. 

14. ACCOMPLISEMEWI'S LAST YEAR 

11. STATUS (INCLUDING STARTING DATE) , 

The spectrographic laboratory f o r  the  analysis of human tissue in the 
Physics Department of the  University of Tennessee analyzed 192 samples of 
t i s sue  from autopsies of instantaneous accidental death by the method of 
visual comparison. 

In  order t o  increase the  sens i t iv i ty  and accuracy of determimtions it 
was decided t o  change the oethod of ttssue preparation and analysis even 
though the number of elements that could be analyzed by the new method 
was somewhat less- than i n  the old one. The t issue sample is  osterized, 
dryed undar y~cuum, and wet-a&&. Devfceg w e n r  bafl t  to Ont these 
procedtrrcs OII 14 ssmples at one ti=., -A method of precipi ta t ion uf @I 
elements using organic precipitants w a s  vorked out and a s t i r r ing  apparatus 
b u i l t  f o r  use i n  the method. 
internal  standard has been perfected. The sensi t ivi ty  and accuracy of 
determinations have been increased up t o  tenfold by these changes. 
of 300 samples were made by the new techniques. 

A new spectrographic technique employing an 

Analyses 

I n  order t o  resolve a discrepancy between the values for  strontium i n  
bone from cadavers and that found i n  fresh bone a special  program t o  
determine strontium i n  normal human bone by spectrographic methods and by 
neutron activation ( i n  The Activation Analysis Section of the Analytical 
Chemistry Division) was started. 

NOTE: Financial information should be #et forth on reverae aide o f  thir form. 
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The ckvelopental  @ase of the program is  about completed and so annlysis 
of large ntmbers of samples wlth vldely varying background can proceed. 
Samples from England and frum Belgian Congo @ addition t o  those from various 
sections of the United States W i l l  be analyzed. 

The establfshment of a more relfsble figure for the concentration of strontium 
i n  normal bope ahauld n a t i t t  fFom the present program. 

16. AIWICIPATED PROBLEW l!EX!P YEAR 

Continuing spectrographic and chemic81 analysis of a larger number of samples 
w i t h  a wider geographical distribution. 

Development of udditiomrl methods for  determination of elements which do not 
lend thcm&lves readily t o  present methods. 

New sources of t i s sue  samples t o  be sought out and maintained. 

Further use of neutron activation analysis. 
I 

Page 78 
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ESTIMATED ESTIMATED ESTIMATED 
LAST FY - 1954 THIS FY - 1955 NEXT FY - 19% 

s. s 
( 1) 23,000( l) 23,000(1) 

17. NORMAL PROGRAM COSTS s 
R & D SUBCONTRACTS* 22,000 
LARGE OR UNUSUAL ITEMS COS?* 

TOTAL PROGRAM COST 22,000 23,000 23 , 000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAV DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
8. MAJOR EQUIPMENT ITEMS 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

~~ ~ ~ ~~~~ 

19. DIRECT MANPOWER (MAN-YEARS) 
A. SCIENTISTS & ENGINEERS 
B. TECHNICIANS 

C. OTHER TECHNICAL, 
L OANE ES, E TC. 

SUBTOTAL 

MAN-Y EARS MAN-Y EARS 

TOTAL 

10. COMMENTS 

(1) C and CCC Subcontract l o .  380 with University of Tennessee Research 
Corporation on Spectrographic Analysis of Tissue. 
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AEC-109 
PROPOSAL AND AUTHORIZATION 

FOR RESEARCH OR DEVELOPMENT 

SD CONTRACIDR - LABORAlORY 4. .ORWING LOCATION L CONTRACT NO. 

Ipbwnel erposure t o  tadiations from ingerted radioactive isotopes can best 
be monitored by analysis of body fluIda. Suitable radiochemical procedures 
tor o w  d: f e w  of tbe more lmzmrbue isotopes are now available. 
imtunsificetlan of re8ctur-vurk ut ORlOL vi11 create addltianal problem in 
monltorlxqj f u r  ,ingelltfOn -of--hardul fsvtopee At present- there is a need 
for ~ r O ~ e d u r e 6  im a n a ~ s t s  oi body f luids  ror (1) cesium, (2) ruthenium, 
and (3) radioactive sodium and phosphorous. The analysis of radioactive 
sodium and phosphorous in urine can be used t o  estimate the degree of 
expoours t o  slaw neutrons. 

Tha 

.. 

LQ PERSON IN CHARGE (CBNTMCY’OR’S STAFF) 
L- B. FaFSbeC 

A new procdme for the a~alysir uf radlwuctirc strontium in urine has been 
developed. 
presently used. 

It is shorterand m o ~ r  efftcfent-than the pxwmkrw- is 

1L STATUS (INCLUDING STARTING DATE) 
Act ive  

15-  TEDR RESULT ST HIS YEAR 
I 

A t t e m p t s  will be made t o  develop radiochemical procedures f o r  a ~ a l y s l s  of 
body fluids for (1) cesium, (2) rutheniump and (3) other radioelements of 
interest in Health Pbgsics in FY 55.  

Continuation of the work on the developarnt of new and Improved analytical 
prpcedures for  radlocheaicel analysis pertinent t o  the needs of the Heal th  
Physics Program. 

NOTE: Financial lofocrmtioo should k set bnb om rewerw dde of this form, 
U U l l O N x  I ’M8 documen most be da8dfied mecordin8 (0 the hbrmatioo conuiocd herein. Page ’C 



ESTIMATED EST1 MATED ESTIMATED 
LAST FY - 1 9 U  THIS FY - 1955 NEXT FY - 19% 

~~~ ~ 

17. NORMAL PROGRAM COSTS s 19,000 $ 19,000 s 19,000 
R h D SUBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST' 

TOTAL PROGRAM COST 19,000 19,000 19,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
B. MAJOR EQUIPMENT ITEMS 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

19. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS MAN-Y EARS 
A. SCIENTISTS 6 ENGINEERS 1.0 1.0 1.0 

SUBTOTAL 1.0 1.0 1.0 
B. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

TOTAL 1.0 1.0 1.0 

!O. COMMENTS 

'Dotollod In comments. 

I 1 3 4 b 3 0  
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AEC-119 
PROPOSAL AND AUTHORIWTlON 

6. 'BUDGET ACTIVITY 
NO. 6510 

FOR RESEARCH OR DEVELOPMENT 

7. BUDGET ITEM 8. SECUNTY CLASS METHOD OF RErORTWG ? R O G R W  
NO. Unc lass if led ogrers,Selaiannual and Topical Report 

Z DATE PRoJEcr n m E  lucleqr P m r  R e W t O r 8  - Effects of 
Effluents on the Environment March 15, 1954 

~ 

The scope all include an evaluation of the potential  harards on the brl i r  
of f ib ld  observations and labomtory examination and analysis of f i e l d  
aamples . 

14. ACCOMPLISHMEarS LAST TEAR 

The TVA study of the effect  of the discharge of l iquid waster on the 
f lora  and fauns of White Oak Lake and environs w i l l  have been completed 
and rlll point t o  the various problems reeulting from the discharged l iquid 
radioactive waster into t h i s  controlled area. The Duck Banding Program 
war in i t i a t ed  as part  o f  the TVA-AEC Ecological Survey w i l l  have given 
8ome information on the i r  migratory habits of waterfowl. 
specimens will have been examined for build up of activity.  

Certain select  

The Waste Di8posd Section completed a survey of l i t t o r a l ,  pelagic and 
profundil o r w a u  in the ORIL S e t t l i r y  Bemin. 
of the basin (depth, retention tiw, flow characteri8tic8, cha rac t a r i t~ t lon  
of bottom ecdimnt, levels of act ivi ty ,  chemical anrlysis, etc.) V.B 
obtained t o  evaluate selective uptake of rrdionuclider in the aquatic 
0rg.ni~a0. 

Dercriptive infoxmation 

- .- 

NOTE: Financid  inlotmation rbould be aet f e d  on revetae side of tbia ha. 
CAUTION: T h i n  document must be c lass i f ied  accordin8 to the information o n m i n e d  hemin. 
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AEC-189 

L5. WPgcTED REstnITB TBZS TZAR 

1. Select a lake (or pond) and stream in the Oak R i d g e  Controlled Am8 
that is not contamfiratat. 

2. Begin nte~suremnts ai emimnment81 f'a&mr, i . e . ,  oxygm, COP, Pg, 
blcsrbonater, turbidit)r, flow rate , light, temperature, etc. ) at periodic 
htarvulr v i th  ruepmct t o  ti- d as an& roaron. 

3 .  Begin the  determilratfcme u f - q t ~ ~ t i e  epectes -sent in t he  pond and 
stream, papulation denaitiee, life histories, fmd-web by direct  
obeervation and rtomach contents, biomarres (weight of species population 
per unit  area or volume) and ecological s t ra t i f ica t ion .  

1. Continue and complete the control studies i n i t i a t ed  last year ( n e e  
15, 3, above). 

2. B e r n  the experimsntal detanafnatfm o f t h a  environmental effects in 
an aquatic community by Introducing knm quarrtltlce of reactor wa8t.r 
t o  the stream and pond and.'following through v i th  repeated rtudieo 
listed in 15, 3, above. 

Continue the experimental effort by succerrively incr8asing the level 
of radioactive wastes introduced in the stream and pond. 

3.  

I I 3 b b 3 2  Page 03 



CSTIMATED EST1 MAT ED ESTIMATED 
LAST FY - 1954 THIS FY - 1955 NEXT FY - 19% 

7. NORMAL WOGRAM COSTS S 15,000 s 63,000 s 126,m 
R & D SUBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST* 

TOTAL PROGRAMCOST 15,000 63,000 126,000 

~~ 

la. PLANT AND EPUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REWIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
I). MAJOR EQUIPMENT ITEMS 

Misc. Lab. Equipment 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 900 4,000 5 ,boo 

9. DIRECT MANPOWER (MAN*YEARS) MAN-Y EARS MAN-Y EARS MAN-Y EARS 
A. SCIENTISTS & ENGINEERS 0.4 5.1 

5.6 
6. TECHHJCIANS Q A  

SUBTOTAL 0.8. 
0.5 

C. OTHER TECHNICAL, . 
LOANEES, ETC. 

TOTAL 0.8 2.0 .iw 
0. COMMENTS 

I I 3 4 b 3 3  



AEC- 189 
PROPOSAL AND AUTHORIZATION 

FOR RESEARCH OR DEVELOPMENT 

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

To provide mathematical, s t a t i s t i c a l  and computational assistance for  research 
vorkers in the Health physics Division; t o  provide knowledge of c u r n n t  
mathematical-biophysical theory in terms of which theoretical  models may be 
cast  and evaluated; t o  engage i n  basic studies of relevant numerical, 
s t a t i s t i c a l  and mathtmatical-biophysical methods and those equations of physics 
and biophysics related t o  the objectives of the Health Physics Division. 

This work is closely related v i th  that being done fo r  Physical Research, 
Reactor Developnent and Biology. 

L4. ACCOMPLISEMEZTS LAST TEAR 

Lmproved estimates fo r  radiation damage were obtained using the  ORACLE. 
an isotropic source of m-kev neutrons, 2500 histories were obtained and 
used t o  compute average energy loss and thermal coll ision density. 
intervals fo r  the maximum energy lossee were obtained with IBM equipment. 
Preliminary, and incoxuplete, estimates of collision damage as a function cf 
i n i t i a l  energy have been checked and extended using the ORACLE. 
design for  the study of the =take of radioactive cesium and strontium by 

e p m  

Confidence 

A f a c t o r i d  

Gambusia was devised and experimental data subjected t o  s t a t i s t i c a l  analysis. 

Tbe radiation damage from neutron distributions ranging *om It0 300 kclr V l L i  L 
completed ns ing the  ORACLE and tabulated as E function of penetration and tL'c 
radial dimenelon of the cylindrical tissue phantom. The dependency of n e u t r - n  
flux upon the radius of spherical phantoms w i l l  be analyzed with the ob:ect - f 
affording extrapolation f r o m  laboratory animals t o  man. 
of the equations f o r  the perturbed Fermi-Thomas atom with the object of 
extending the Bloch fonnula fo r  stopping puwer t o  low velocity ranges. 
Additional ac t iv i t i e s  dependent upon the needs of the Health Physics Prcpem.  

A study w i l l  be - d e  

NOTE: Financial information should be set forth on reverse aide of this  form. 
CAUTION This document must be classif ied mccordinl to the information canuined bcrrin. 
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16. ~ C I P A T J E D ~ O B L E M S I P X I ~ ~ R  

Dependent upon the needs of the Health Physics program and upon the inlXZPm- 
tation and wse of the information in 14. aad 15. 

J 

1 1 3 4 b 3 5  
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ESTIMATED ESTIMATED ESTIMATED 

LAST FY - 1954 THIS FY - 1955 NEXT FY - 1956 

17. NORMAL PROGRAM COSTS 
R 6 D SLJBCONTRACTS* 
LARGE OR UNUSUAL ITEMS COST' 

TOTAL PROGRAM COST 

s. 40,m 

18. PLANT AND EQUIPMENT COSTS 
CAPiTAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TO TAL COHSTRUC T ION 
B. MAJOR EQUIPMENT ITEMS 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

MAN-Y EARS 19. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS 
A. SCIENTISTS & ENGINEERS 1 .s 1.5 1.5 

SUBTDTAt 1.5 1.5 1.5 
6. TECHNICIANS 

C. OTHER TECJWICAL, 
LOANEES, ETC. 

TOTAL 1-5 1.5 

20. COMMENTS 

Page 87 
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PROPOSAL AND AUTHORIW'I1ON 
FOR RESEARCH OR DEVELOPMENT 

me In9 

13. RELATED PROJECTS 

Coaperative proJect w i t h  the U. S. Geological Survey. 

A. me secthm- -fts -ant ~oopcru t iva  program with the U. S. 
Geological Survey, involvingtfie iarpnnmwt and use of airborne 
lastrum+ntation for  the detection of deposits of uranium. A recond 
aircraft of the E - 3  trps wus eq- and culitmzticm ummements  
including design data takan over n r l o u a  radioactive sources. 
8reas were flown In search of uranium In Floridn, Colorado Plateau, 
and Alaska. 

Several 

3. A 6tsbIe racording sc in t i l l a t i on  c0tmt.n -for gamma ray aswurtment or 
prospecting fo r  uranlirm and using only storage battery power i n  car8 
or small a i r c ra f t  has been developed. 

C. Experimental curves of gamma ray absorption and build up due t o  scat ter  
in air for  several different gamma ray energies ware completed. 

D. A project studying the ef fec t  of scattering of gamma rays from concrete 
floors and varioue surfaces and how it af fec ts  calibration procedures 
has been Initiated. 

A. The section w i l l  continue Its cooperative program w i t h  the  U. S. 
Geological Survey. 

B. Campletion of the project on the scattering of gsmmrr rays from various 
surfaces w i l l  be extended t o  include absorption and scattering in 
water and other materials. 

NOTE: Financial informadon mboald be met fonh on revetme dde of  thim form. 
CAUnON Tbia document .mums be chrmllicd according ro the Informmuon coamiaed henla, Page 88 



‘“5. 

A. &sign of a portable radon measuring apparatus with sensi t ivi ty  suff ic ient  
t o  ~ptasure breath ssmplea. 

Design of a sc in t i l l a t i on  alpha ray spectrometer for use in identifying 
various radioisotopes present on electrostat ic  precipitator air  samples. 

C. C a n t i m d  cooperation with the U. S. Geological Survey Kith studies such 

B. 

as so f t  cosmic ray intensi ty  variation, background radiation, and 
contamination meauurements 

D. Further studies of sc in t i l l a t ion  techniques with application t o  health 
physfcs problems. 

I i 3 b b 3 8  Page 09 



EST1 MATED ESTIMATED ESl l IUTED 
LAST FY - 1954 THIS FY - 1955 NEXT FY - 19# 

17. NORMAL PROGRAM COSTS s 76,000 $ 79,000 s 79,000 
R 6 D SUBCONTRACTS. 
LARGE OR UNUSUAL ITEMS COST+ 

TOTAL PROGRAM COST 79,OOo 79,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

Stairway end Roof on Water 
Tank 

' Source Manipulator 

TOTAL CONSTRUCTION 
8.  MAJOR EQUIPMENT ITEMS 

Misc. Lab. Equipmeqt 

TOTAL EQUIPMENT 

TOTAL CONSTRUCT1 ON 
AND EQUIPMENT 

290 
2 089 

3,000 6,000 

3,000 6,000 6,000 

5,379 6,000 6,000 

19. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS MAN-Y EARS 
A. SCIENTISTS 6 ENGINEERS 3.8 4.0 4.0 

SUBTOTAL 3.8 4.0 4.0 
8. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

3.8 400 4.0 TOTAL 

10. COMMENTS 

Page 90 
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AEC- 189 
PROPOSAL AND AUTHORIUTXON 
FOR RESEARCH OR DEVELOPMENT 

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

A nationwide nuclear power industry wi l l  require an accurate appraisal of 
the hazards due t o  airborne radioactive effluents. A considerable e f fo r t  
will have t o  be expended t o  clean the  sir when large quentfties of airborne 
contaminants are discharged by reactors or processing plants. It vi11 be 
necessary t o  know the cheapest way of achfevfng this purification. 

me purpose of t h i s  project will be t o  determine the cheapest way of 
purlfping a i r  too radioactive for di rec t  diecharge t o  the atmosphere. 

The scope of the  project includes t h e  study of various air cleaning devices. 
~~ 

13. RELATEDPROJECTS 

A t  the  present time a l l  mador AEC laboratories are investigating t h e  control 
of radioactive airborne effluents. 
with the solution of inskdlete local prublenrs. 
Laboratory, i n  parkicular, is doing research and drvefopmsxrt OIL new air 
cleaning methods and evaluating the effectiveness of commercially available 
air cleaning equipment. 

These projects are generally concerned 
The Har*ard A i r  Cleaning 

The jo in t  Chemical Corps-AM: project a t  OIPAL has been concerned with the 
development of methods of generation and measurement of subdcrun aerosols, 
with the object i n  mind of tes t ing  filters against these aeromls.  
and instruments have been developed, 
made against par t ic les  in the runge of 0.003 t o  0.3 nrlcrons dfaaater. 

Generetors 
F+reliEemrrg f i l t e r  t e a t s  have been 

F i l t e r s  have been tested seafnst the ractfo&in,"part~culatefl dsqhters 
of xenon and krypton, 
ef f ic ien t  againet these airborne radioactive atoms or moleculee. It was 
a lso  determined t h a t  activated carbon w i l l  remove part  of effluent xenon and 
krypton from the O R n  p i l e  f i l t e r  house effluent even a t  room temperature, 
and tha t  borption becomer much more ef f ic ien t  a t  dry ice temperature. 

The fi l ter  papcrs vere found tu  ba mer 99 percent 

Some work has been done t o  adapt the gas flow ion  chamber for use with 
aerosols, Th'is instrumeat is normally used t o  determine the ac t iv i ty  of 
radioactive gases i n  air, 

NOTE: Financial information should be set torch on reverse aide of chis fuxm. 
CAUTION This  document must be C h 8 i f i e d  accordin6 to the information contained hemin. Page 91 



1. 

2. 

3. 

4. 

Continue the ImestlgStlun of the flltratfon of atolp-sizud partfculates. 

Conttma evaluation -0i uctiwxtd -csrbon md-othbl-materiala BB rorkntlr 
for multicurie qoantltles of xenon, k7"pton, brwmlzie cmd iodine; 
coneideration will be given to  the hest evolved by multicurie qusntitier 

Special 

Of Sorbd 688. 

Investigate the methods for calculating plume -rise due to the momentum 
d htrt of the stack effluent by anaspraants on woke plamhr from 
available operating stacks. 
U.S.-AEC Weather Bureau Office at OrrL Ridge; 

This will be done by representstiree of the 

m t m  c h g l a c t m S t f C 8  O f  aaPd 8d f i b  filtSra f02' pit6 
necessary (depth, gra~n size, netfrod ot iiufng] to prodrun adequate 
removal of particulater evolved from hot fisrion product dx ture  under 
different weather conditions. 
of experimental p i t s .  

!Chi8 will bt accoprpllshed in the study 

16. AHTfCIPA!€!ED PROBLEW HEX!! YEAR 

1. Study penetration of particle8 in  the size ranga of O.OOQi t o  0 . 4  
radius through filter paper. 

Continue or colaplete Item8 under (15). , 2. 

Page 9 2  . 
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AEC.189 (Dmk P-0 R ~ ~ h d l  

ESTIMATED ~STIMATED CSTIMTED 
NEXT FY - 193 LAST FY - 19% THIS FY - 1955 

17. NORMAL PROGRAM COSTS $ 71,000 $ 75,000 $ 758Oo0 
R 6 D SUBCONTRACTS. 
LARGE OR WU$UAL ITEMS COST. 

TOTAL PROGRAM COST 71,000 75,000 75,000 

TOTAL CONSTRUCTION i 6. MAJOR EQUIPMENT ITEMS 

I Misc . Lab Equipment 

~ 

PLANT MID EQUlPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

1 
19. DIRECT MANWWER (MAN-YEARS) MA)(-YEARS MAReVEARS MAIGY EARS 

A. SCIENTISTS I €NGINCERS 3 .0  3.2 3.2 
8 .  TECHNICtANS 

SUBTOTAL 3.0 3.2 3.2 
C. OTHER TECHNICAL, 

LOANEES, ETC. 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

2,000 2,000 2,ooo 

2,m 2,000 2,000 

TOTAL I 3.0 3.2 3 - 2  

20. COMMENTS 

Page 9 3  



L PROJECT TITLE 
Consultation and Special Problems 

I CONTkACTQR - LABORATORY 4. WORKING LOCATION 
C6CCD - UC6CC O W L  Oak Ridge, Tennessee 

61s  program which through FY 1954 employed the full e f for t  of one technical 
man w i l l  now be coordinated by the Health Physics Division Director who 
will refer specialized phases of problems t o  appropriate Research and 
-lied Health Physics Sections f o r  investigation and solution. 
problems which are usually of a short-range nature and which may or  may not 
develop i n  connection with routine consultation of the Division n o m l l y  
arise i n  connection with current ORNL operations and are in general of 
immediate, recurrent and las t ing  interest .  

These 

Z DATE 
March 15, 1954 

5- CONTRACT NO. 
W7405-EnP26 

Costs and manpower requirements fo r  t h i s  program W i l l  be absorbed by the 
supporting Research and Applied Health Physics Sections. 

13. FEATTED PROJGCTS 

Amy ORNL or other group, division or project that  needs consultation services 
concerning radiation hazards. 

14. ACCOMPL,ISEMERl!SLASTYEAR 

6. BUDGET ACTIVITY 7. BUDGET ITEM 
NO. 65W NO. 

In FY 1954 recommendations vere made i n  problems of laboratory design, 
experiment planning, and reactor safety. 
development of proper values for  m a x i m u m  permissible contamination levels. 
Other ' ac t iv i t ies  included planning of handling methods, and diverse 
consultation on radiation protection. 

Considerable time was spent in  the 

15. EXPECTED RESULTS !FHIS YEAR 

E. SECURITY CLASS 9. METHOD OF REPORTING PROGRESS 
Unclassif led Semiannual RepoFt 

Studies.of the re la t ive  hazards of different reactor fue l  materials are i n  
progress t o  provide guidance f o r  fabrication methods. 
involving pedss ib l e  levels  of air contamination i n  specific cases w i l l  be 
completed :during F'X 1955. : In addition, other consultation including 
assistance t o  other groups w i l l  be provided as requested. 

A variety of problems 

10. PERSON IN CHARGE (CONTRACTOR'S STAFF) 
K. 2. Morgan 

Since t h i s  function is concerned with consultation i n  a vide range of health 
physics ac t iv i t i e s  and the'hsndling of short-range problems as they mise, 
it i s  d i f f i cu l t  t o  anticipate specific problems that  msy be undertaken i n  
FY :1956. However, it is expected tha t  considerable 'effor t  may be devoted 
t o  assistance on waste disposal problems, and it i s  hoped that a revised 
radiation shfety procedures manual can be prepared. ' 

11. STATUS (INCLUDING STARTING DATE) 
Active 

NOTE: Fin8ncid information rhoold be set fonh on zeversc ride of this form. 
CAUTION This document must be classified accordin8 to the information conuined hemin. 
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ESTIMATED ESTIMATED ESTIMATED 
LAST F Y  - 19% THIS FY - 1955 NEXT FY - 1956 

7. NORMAL PROGRAM COSTS s 19,000 s 
R 6 D SUBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST' 

s 

TOTAL PROGRAM COST 19,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTlQN PROJECTS 

TOTAL CONSTRUCTION 
.a. MAJOR EQUIPMENT ITEMS 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

9. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS MAN-Y E A R S  

A. SClENTlSTS 6 ENGINEERS 1.0 

1.0 
6. TECHNlClANS 

SUBTOT-Al 
C. OTHER TECHNICAL, 

LOANE ES, ETC. 

I 

1.0 
- TOTAL 

4 

0. COMMENTS 
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AEC-189 PROPOSAL AND AUTHORlUTION 
FOR RESEARCH OR DEVELDPMENT 

LZ PURPOSE. NEED, AND SCOPE (GIVE NARRATlVE DESCRIPnON OF PROJECT) 

The Research Participation Program provides an opportunity for university 
faculty mrelnbers t o  receive a d m c e d  research erperience is the f i e l d  of 
biophysics. 
year at the Laboratory, in som? instances sharing the m e  of unique 
f a c i l i t i e s  located at ORBL in connection with special problems. 

University representatives spend fromthree months t o  one 

The !haveling Lecture Program I s  conducted as a par t  of the Conmimion's 
contribution under i ts  program of encouraging the disstPrination of sc ien t i f ic  
and technical information. Under this progrcmr, sc ien t i f ic  and technical 
personnel of the Laboratory's staff deliver lectures upon request t o  
universities throughout the Southern region. 

13. RELATED PROJECTS 

A corollary benefit of the Research Participation Program io that Reseazch 
Participants lend inportant assistance in carrying out the research program 
of the Laboratory. 

Under the Research Parcticipation Program, f i f t y  facul ty  nmibers of t h i r t y  
univers i t ies  spent periods of at least three mnths at the Laboratory. 
these, f ive  were working in the  field of biophysics. 
projects have been s tar ted in southern universit ies as a direct  resu l t  of 
this program. 
atomic energy is expectedto promote the long-range plans of the program. 

V i r  the !Craveling Lecture Program, lectures before advanced groups 
continued with =re tban tvo hundred lectures scheduled during Flt 1954, 
approxitnately t en  in the f i e l d  of biophysics. Funds budgeted under this 
program are also available f o r  honoraria a d  travel expenses of same of the 
v is i t ing  lecturers  to the ORICL-ORIIOS sponsored symposia held regulasly 
every summer. 

Of 
A number of research 

The bowledge gained by the participants In the field of 

15- m m  RESULTS THIS YEAR 

Individuals chosen as Research Participants will contribute sc ien t i f ica l ly  
t o  the research progrsm at ORZPL. The objective of th i s  program is to. enable 

NOTE: Fiaancid infornation should be aet forth on cevetae aide of this form. 
CAUTION Thir document must be clmrdhed according to the informdon conmia8d henin. Page 96 



universities, particularly those in the South, to expand the scope of t r w  
offered to underpduate and graduate students, and to stimulate in unlverrlties 
research vhich is of interest to the atomic energy program. 

Lectures delivered by the Laboratoq staff under the Traveling Lecture Progrspr 
are expected t o  number between 200 a;ad ‘250 this ye-. 

ABIICIPATED PROBLR4S PEAR 

These programs are expected t o  continue in FY 1956 snd to pursue the low- 
range objectives set forth above. 

I 1 3 r i b t l b  
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AEC-189 (Bock P-0 R0vin.l) 

r 
E STIMATEO ESTIMATED ESTIMATED 

LAST F Y  - 1 9 9  THIS FY - 1955 NEXT FY - 195 

17. NORMAL PROGRAM COSTS 
R 6 0 SUBCONTRACTS* 
LARGE OR UNUSUAL ITEMS COST. 

TOTAL PROGRAM COST 18,000 15,000 15,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCTION 
8. MAJOR EQUIPMENT ITEMS 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

?9. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS MAN-Y EARS 
A. SCIENTISTS & ENGINEERS 1- 5 1.1 1.1 

SUBTOTAL 1.5 1.1 1.1 
B. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

TOTAL 1.5 1.1 1.1 

20. COMMENTS 

*Dotoiled in comments. Page 98 
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AEC- 189 
PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

1. PROJECT TITLE 

1L PURPOSE. NEED, AND SWCE (GIVE NARRATIVE DESCRIPTION OF PROJECT) 

Purpose of prodect is  t o  meet the need f o r  trained health phyolcl8tr in 
the AI#: ln r ta l la t ionr ,  industry, unirerai t ies ,  hospitals, and other 
goyernmsnt agencies Including the mllitery. 
trelnlng program 88 follows: 

A. Ta m r i d e ’ h e a l t h  physicisto with broad trainlrk8--a one-year program 
coaducted jointly with Vaaderbilt Univerrity. 
thio p r o m  mart have an A. B. &pee, and If pualIfied, they may 
earn an 14, A. degree from Vanderbtlt by an extenoioa of t h e i r  fellow- 
ship to a t o t a l  of 18 months. 

8. For the !?ational-Military lWtabliahamt (m) a tralnirog program O f  
6 weeka f o r  medical officers.  

Special training for indlridwls  f o r  rarylng perloda of tims and f o r  
a variety of purgorer. 

The need l e  met by three 

The Al#: Fellow8 I n  

C. 

Program A (AEC Fellowship Program) is under-the same admlniatration 
(ORINS)  a s  the p r o m  a t  University of Rocherter-Brookhaven B8tIOnEd 
Laboratory aad a t  University of Washington-Hanford Works; a l l  three 
programe comprise one of the educational prodects t o  the Division of 
Biology end Medicine of the AEC. 

The program of th i s  ~ o 3 e c t  are par t  of the t ra ining program of the 
Educational Dlvision of the Oak R i d g e  National Laboratory, 

4 . .  ACCOE$LISffMENTS UST YE4R, July 19539% 

Completed tra ining  of 21 ABC F e l l 0 ~ 6  i n  RaUological Physics ( 1  year)-- 
i n  connection with t h i s  program a 6 credi t  graduate course in RaUologlcel 
Phyeicr a t  vanderbllt University is given by menibere of the Dlvlelon. 
Tbree of the 21 Fellows elected to do the research problem for t he i r  thesis 
i n  the Health Physic6 Division a t  O m .  

Began t ra ining of 21 AEC FellOW in Radiological Physics September, 1953, 
f o r  period of 1 year. 

!Prained 6 m d i c a l  officers of USM, USBI, and USA for six weeke. 

NOTE: Pinsncid inforrrtion rhould k net forth on e r w n  aide of chi8 bm, 
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14. ACCOMPLISHWERIS LAST TEAR Contlmed 

Trained 1 man for A m y  Chemical Center, ~ o r t  McClellan, Alabama for a t o t a l  
of 1 month. 
Lectures 

Four or more lectures  on Radiation Hazards a t  a corresponding number 
of universi t ies  and collegcr, and profes81onal eoclety meetings. 

A l0-lectare eerfee on health physics t o  Oak R i d g e  School of Reactor 
Technology, 

Four reminere on health physics for ORl los .  

Special talks t o  plant foremen and w0r-n a t  O= (ae requested) 

Weekly orientation lecture  t o  new laboratory employees and special 
groups 

COUr6t8  

!lWo caursee in nmthematics for  the Apprentice Training PrOgFam a t  O m .  

One courle i n  l’?uclear Physics for members of Health Physics DIvIsIon. 

Miscellaneous 

A eection on Health Physics waa prepared for the textbook on Reactor 
Engineering. 

Tbie project review8 report6 and &icler  for publication writtan by 
xmmbers of the H e a l t h  Phy8ic8 Division and edits  the Semi-Annual Reports 
of the Divlsion. 

15. EXPECTED RESULTS TEIS PEAR 

Training of medicel officerr a1 heretofore. 

Completion of f&e trainlng of present 21 AEC Fellows and direction of the 
research problem f o r  a portion of these. 

Training of another group of 25 AEC Fellows. 
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BeCaU8e of the urgent need for trained health phy8iCi8tS(8-need which seem8 
t o  be grovlng rather than abating) the program of this prodect should be 
expanded, both in number of per~ons trained end in adilltional courses. 
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- .  
ESTIMATED ESTIMATED ESTIMATED 

L A 5 1  FY - 1954 THIS FY - 1955 NEXT FY - 195 

I f .  NORMAL PROGRAM COSTS s 50,000 $ 50,000 S 50,000 
R 8, D SUBCONTRACTS' 
LARGE OR UNUSUAL ITEMS COST. 

TOTAL PROGRAM COST 50,000 

18. PLANT AND EQUIPMENT COSTS 
CAPITAL OUTLAY DIRECTLY 
REQUIRED 
A. CONSTRUCTION PROJECTS 

TOTAL CONSTRUCT1 ON 
8. MAJOR EQUIPMENT ITEMS 

TOTAL EQUIPMENT 

TOTAL CONSTRUCTION 
AND EQUIPMENT 

19. DIRECT MANPOWER (MAN-YEARS) MAN-Y EARS MAN-Y EARS MAN-Y EARS 
A. SCIENTISTS L ENGINEERS 3 00 3 00 3 .o 

SUBTOTAL 3 -0 3 00 3 e o  

B. TECHNICIANS 

C. OTHER TECHNICAL, 
LOANEES, ETC. 

TOTAL 3 .o 3 *o 3 00 

20. COMMENTS 

'Detailed In comments. 
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