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October 24, 1952 

This quarterly meeting of the Bio-3dedical Directors was attended by 
C. S. sfloup, Am; P,lexar,der Hollaender and K. r : .  Norgan, ORNLj and 
Maral.iaI.1 Brucer, ORTMS, representing the biology and mdicine program 
i n  the Oak Ridge Operations &rea. Comerits follow on the s ignif icant  
papers preuented at th is  msetingr 
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Ilonaldson, 3,. E., Director, Applied Pirrkeries Laboratory, University 
of dashingWn, Seattle. - In the 1942 OSRD requested the University 
of Sashington t o  establish a laboretory where a program c f  study 
could be initiated on the action of radiation and radioactive 
eff luentd up'on aquatic organisms, principally fishes . Basic stuclies 

- .  have been -de an i;he effects of physic& changbe in t h e  environment 
caused by radioactive materials, by them& c h m ~ o s ,  and chemical 
pollutfon. F i e l d  examinations have been s h o e  1946 on the effects of 
radiat ion conteahatfan at Bikini and h i w e t o k  Atolls. %Lh aquatic 
planlx and ar?fmals have been studied in the ltrboratomy. 
car r led  out with cooperation from the Aquatic Biology U n i L  of 
Hanford Works were mentioned mithout deta i l  as to resalts or progress. 

Projects 

Roesch, *Pi. C., Etiophysics Section, Banford korks. - RADIOZ2I):I.XCAL 
SCIENCES PEPSICS ? R C ? W r  Gamai ray calibration at  Nanford is done 
w i t h  radium, and this has necessitated determination of correction 
factors at special energies. Ion chmbers have been made for the 
high-energy garnr5s f r o m  N16. The l o w  x-ray energies from plutonium 
require free air chamber measurements. A t  all gama energies the 
personnel f i b  badge offers many problems which are being investigated. 
Ihe requirement of handling plutonfm metal has l e d  t o  measurement 
of surface doses duet to gama and x-irradiation, and the posrsibility 
of detection of small amounts of plutonium by?he x-rays emitted is 
being examined. 
metal have been done with an extrapolation chamber. 
are being made of the aging characterilrtioa of OM counters. Efforts 
are bering put into  accurate dosimetry for fmt as;ztrons. 

Host beta measurements from the surfaae of uranium 
Detailed studies 

Adley, F. E., Industrial Hygiene, Hanford Works. - FUBFIRATOR TJSTIWCfr 
h test apparatus has been built which simulates the afrflow character- 
i s t i c s  of normal human respiration. 
mination of overall penetration of atmspherfc conta i ina t ion  into the 

' 

This apparatus permits deter- 
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Eisenacher, P. i. , Instrument Development, Biophysios, Iianford Worka. - 
TIUTIUM lXZ.ASI:-:E&NT T E C N L J ~ E ~ ;  
rtqulpnant for the rapid determination of law concentrations of t r i t l u n  
oxide in aqueous solutions. 
compounds are converted into hydrogen and tritium by reaction rrith 
metdl l iu  calcium. Yhe resultant gas mixture i s  counted i n  an 
externally quenched geiger counter. 
can run 1000 samples a month w i t h  this equipment, analping 5 de 
esmmples containing as l i t t l e  as 0.005 uc) Per d. of tritftrm. 
eqJipment for tritilun detection was mentioned, said t o  be accuhte 

The ppper dealt nith design of 

In the apparatus, water and kritium 

.i relatively unskilled pperatar 

Survey 

to 10-5 UC. per nil. 

Thompson, R. C., Uetaboliem Unit, Biology Section, Hanford 1Porks. - 
H % S T  STLIDIES ON TfUTIUMr Progress was reported on studies of  
percutaneoucs absorption of tritium oxide va-nor and tritium gas, and 
its i n  vivo Incarporation into  b io log ica l  cox~poimds. 
oxide move8 thru the hurPan skin area at  the same rate as t h  the 
hngs .  Humidity chanmes seem not  to influence t h i 3  absmption of 
the oxide. 
through the &in mjch los s  rapidly th2n tZ;u zhe lungs. 
defined Isotope effect has been detected in comp&.rison of tritium 
And protium in a l g a  when growing i n  a tritium oxide rsolution. 
Deuterium play behave more like t r i t h  than l i k e  protium. 
of tho theoretically-possible T3 harc been taken up by algae frm a 
tritium-labelled rater. 
plant-water shows lea8 tritium present &s one progressed fma the 
roots t o  tha leovos. 87% of the  tritium @om t he  nutrient medium 
i s  found in the roots, and 4& i s  present in  the t r ~ ~ ~ ~ ~ ~ i r e t i o ~  water. 
Sheep which have been treated with tritium and studied over 280 days 
past-fnjectfon, show retention factors for the isotope larger than 
those found f o r  the rot. 

TritiLlrn 

However, it i s  noted that t r i t i u m  gas is absorbed 
A clearly- 

Only 45% 
In bean plants grown i n  tritium water, the 

ahwendiman, L. C.# Environmental Zfazerrds U n i t ,  Hanford Porku. - 
VJCXilR TRACK EMilLsIOR'S US, D IN L01N LVEL PW'I"0;TJll ANhLYSISt A 
method for the maly -s is  of plutonium In urine hao been worked out, 
using alpha track plates which have been held i n  contact w i t h  
eletrodepasited Yu on staides:: steal discs. 
counting i s  believed to be precise when followed w i t h  exporienaed 
opeaa to ra 

Kats, J., Biology Seution, Wnf'ord Works -- P 
BIOILW'ltr To reassem the iocspted MTC for ;;UHpLn liquid media 
(1.5 X loo6 tic/dl.), a study has been undertaken of chronic feeding 
in very low concentrations, of plutonium which becornea absorbed 

This Igethdd of 
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solution corresponding to  0. Oh tolernnae concentration (on mas8 basie 1, 
snowed no detectable deposition. In rats receiving OU2, 0.42, and 
1.29 tfnea tolerancre conoentrations, the depolsition in soft tissues 
was not significant, but bone deposition was i n  m e s a  o f  that found 
in control animals. 
deposited i n  ththo skeleton from these last three group8 of dosages, 
was reapectively 0.0021, 0.0028, and 0.002h. Biological half-life 
studies show that i n  rats receiving 1.29 times tolerance dosEts, no 
significant decrease i n  bone radioactivity uas detectable 250 dag8 
After feeding was stopped. 
suggested that the MPC for Fu i n  liquid media m y  be somewhat toa 
low. 

The percentap of fed plutonium absorbed and 

In s p i t e  of this low turnover, it is 

Studies of zirconium c i trate  therapy fo r  removal of p1utod.w ahowe 
a good removal from the akeleton but not fros soft tissues9 
treottnent must be given soon after or during PU administration. 
Studies of skin  decontamination of Pu seen to show the  detergent8 
W be the  most effective removal agents. 

The 

Sohubert, Jack. Argonne Mational Labor;.tory, Chicago. 0- ZTRC9HfUM 
SALTS A !  PUJntHISBb: Dr. Schubsrt wiis one of three inv i t ed  s$eakers 
from other installations. 
zirconiu~a citrate as a chelating agent for the removal. of heavy 
metals, including plutonium, from the body. 
same ground as expressed earlier during the Aggonne meeting, gay 

Ha reviewed thestudies undertaken vdth 

T h i s  covered about the 

28-29, 1951. 

Forenran, H a r r y .  
ETf3YLlBEDfAMINE T m C I t T I C  ACID I N  lXE 'IREATMEN" OF HCIIYY UTTAL 
POIS3NINU II ?HE HOWN: Dr. Fomnran reviewed the instances ishere, 
C&DTA has been succesafully used i n  ani.& axperinrents and in the 
human for removal fraa the body of lead, mercury, and plutonium. 
These metals replace calcium i n  the comound AS it l a  eliminrtetd 
f r o m  the body. 

Lo8 Alams Scientific Laborntorg. -- CALCIUM 

Injection of CaEDTA w i l l  at once increase Fu 
excreticn by 10-20 fold. 

&Henry, J. R. 
Works. -- C3mTx)(Iy AWD SOILS STUDIES IN QX H A E O R D  IOFiKS AREA: 
Groundwater paounds are forming near sites in the HI 200 weas+ 
Sodium and nitrate are used as indexes of ground water movement, 
but It is estimated that 1~00-2000 years must lapse before there 
is a contribution to the Coltarnbia River. Studies were described 
on soil retention of plutonium a n d  cesPm. 
acknowledged with the Columbia River Advisory (iroap. 

S o i l  Scienae, Environmental H6tliards U n i t ,  Iknford 

Cooperation is 
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11, Redisks, J. H. Botany Section, plant MetaboUsm U n i t ,  Hanford Works. 

K A D l t ~ A C T I v l T Y  IN PLANTS. IVutrlent cultures are used to study the 
absorption of strontium, cea$jrUca, yttrium, and iodine in the bean 
plant and in barley. 
containing LOO$ and 505 effluent concentraticma. 
From mtrient  solutions becomes adsorbed ~1 the roots andbecolaerr 
available for absorption, 
nutrient medium i s  bound i n  the bean plant. 
nat.;lrzl 6oik3 can be removed by trerley p b t s .  

-0 ABSORPIL”JOE3 &T) TWfJSLl)Ck‘ITO# OF’ FISSII’N PR9WCT AND PIm EFFLUmT 

Plo t  studiea 818 made with p i l e  e f f luen t  irrfgant, 
9% of the strontium 

1.b times the strontlula conuentration in the 
1.7% of the strontium Sn 

3.2. Carey, Z. E. Control Laboratory, Eeinford Korks. -- PILE EFFLqERTS: 
omins ing beta emitter8 in Hafiford Horka p i l e  effluent water 2 k%, ma, @a24 J si31s As76, &j2, and a group of f i s s i o n  produats. 

The f l r s l t  named are bel ieved formed by (n,gaWWI) reaotion on target 
saterials  retained i n  film deposited on the reactor tubes. The fission 
products are probably formed from fission of uran.ium introrluaed Snto 
%he tubes by cooling watar, r q t u r i n g  of slugs, or by uelean slug 
mrfaces. 3Lides were shorn indicating variaticns o f  these emitters 
i n  &Wing water at  Pasco and Kennewjck w t t h  the river flow rate, 
efficiency of the f i l t m i n g  systm, and concentration of emitters 
entering tho river. 

13. Foster, Richard F. Aqaatic E i o l o a  U n i t ,  Hanford Works. -- BIOLp‘iICAL 
i % O Y X X  OF F I U  EFFWE%T IN THI? C0LiiBB~tltA &IVL%: Dick Foster gave a 
short general t a l k  on the work of the <quatic 3iology Unit on young 
salmon, on tho plmkton, and on the bottom organisms of Columbia, 
with some tabulations of the  genoral uptdse of rad%osctivity. It 
struck me that the biological effects found were largely due t o  
chemicals Introduced w i t h  .the ef Lluentc, such as dichronate, rather 
than an action of radioactive isotopes. As in our case with Whiteoak 
Lake, ticley have n o t  been able to demonstrare changes in r i v e r  
populations or any a b ~ o m a l i  ti e3 that can be attributed t o  presenae 
Qf norma reactor effluent. Concentrated reactor effluent causes 
changes due to the prcsence of increased awunts of dichromate or 
chromatea, as noted above. 

u. brad ,  id. L. Meteorology, lkvironmental Hazards Unit, Hanford Works. -- FIELD SIWTIIFS OF DIF,BUSIDN IN THE ATUOSPNIBE: 
ground dosages are faund when BT, effluent is emitted from an elevated 
a o m e  during azlperPdiabatic condftions. 
i n  .1Phfch u f l  fog aerosols were used, and emitted fro= a generator 
mounted 185 ft. above ground on the me+,aumlogg tower at Hanfard. 
leasuremerits uere made of the average concentratims of pugis of oil 
reaching the ground nom t;he tower within short s a n p l i q  Wms, and 
those e t  distances up to a half-mile from the tower over longer tine 
periods. 

Relatively high 

Experiaenta were mentioned 

The sapling technique was based on fluorescence of the 

OFFICE ?- 
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IImstead, J. F. Yethods Section, Znvfrl mental Hazardls Unit, HMord  
Rorks. 0- SCXPE IODINE-131 GTNTALiIN TION IT3 'ME l ? N V I l % ' N ~ N T  CF 
M!;P9?1) 'viiQ.iKSr 
valleys in s t e p  v d t h  &anips in operations. Ddring July, 1947 t o  
4ri1, 1952, %herre were wLde variations, ranging frora peak month5 
of gay, June, and July, 1951, with an average emission of so00 c3ries 
per month, %a low periods in 19h8 and 19h9 bvfng  emissions of less 
thm 50. Vegetation through the affected r e g b n  shows concentrations 
ranging from 1 x 10-k uc. per gram to mre than 1 x 10'$o, per gram. 
hquipmentwas described f o r  monitoring stack eases f o r  iodine, 

Bastad, L. K .  Toxic&logy Unit, Experimesntal dni-1 Farm, Rdanpord irdorke. -- CHRONIC TOXICITP OF RADTOI(Xl1NE: 
largo animal prograi! a t  38, thc  w r k  being done m3.m with sheep. 
Daily feeding with radioiodine varies fro& 0.005 to 243 uc/day of 
carrier f r e c  natarial. No def in i t e  s ign of damace occurs in test 
animals fed S; uc,'daJ- or less over  a SO-day period. 
toxici ty  in adult @xes at the 240 uc!dajr doce includes lethargy, clumsy 
mtion,  constipation, bloating, and dw cosrse flseae. Fallwe of the 
w o i d  to concentrate Iodine-131, a depression o f  the leucocyte c o w t  
in increase in non-protein nitrogen sere also found. Firstyoar Lambs 
f rm these e m s  exhtbitsd a de2ression of haemoglobin, serum calcfum, 
and an Fncreaso in serm inorgaraic phosphorus and serum creatWne. 
Conofderable grovitf; retardation, atl!emschlerosis, oral ulcer*ation and 
variable alopecia *ere a?sc see=. JLLthough the o r i g i n e l  ewes fed 
2b0 uc/dzy all concclved clL~trf% tho  seccnd breeding Season, t h e i r  
ofi-springs were s t i l l b o r n  0:' fa i led to survive beyond two days. 
Ucnerall changes observed i n  sheep following thyroid abalation by 

slioep f o l l o d n g  thyroidectomy, but  wfth the addetional characteristioa 
of lympho;?tlnla, tracbncl cons Lrict ion,  Filo2ccia ~ n d  ulcerat icn of the 
m u n t  . 

The his tory  of fodina-131 emission skmvs petaks and 

This i8 the hrge wd ambitious 

Uanifes%ation of 

chrnnica K ly-adnfnistored radioiodine resemble those described for 
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13r. Bghar apent SGEM tirue ~pr iak ing  of plms f o r  forthcoming weapons tests.  
It i s  expected that Knothole in the spring of 3953 w i l l  have t m  shots 
suitabler for biologioal tes t  exposures. 
subnit su::gestions for test-site exkerirnentu. 
by a screening comi t tee  of tho D i v i ~ i o n  of Biology and Medicine. 
of this, 1 should menuon that the origfnal plan5 of OF.?& Bio lo~ ;y  Division, 
have been cut drastically since BstBd w i l l  have only 8 small portion of the 
earlier-anticipated funcls to spend on teuting. It is hoped, though, that 
dcspite smallar ,”unds than cq:ected, t h a t  laboratory people fill conanus 
t o  follow infomation on bic1o;ical expmres at  the taast site,  and w i l l  
tffer suggestion$ for biolo,:ical 3 tudy  of  weapons cffects. An i nv i t a t ion  
is extenaed to 8ll 8itc:s t o  provide pasonnel  on lam. for help in the 
f a l l - o u t  studies including tho ones made close i n  under the direction of 
K u r d %  hrssn ,  UCLA, and the laag-range studies. 

Latcratories have been asked to 
These $re being reviewed 

Apropos 

Suggestions am we1cart;ad with respect t o  rjorimetry for m/SO :jLd?.e% 
associated with weapons tes ts ,  and f o r  UBC of the weapon as a lsrp 
neutron source. Further fall-cut studies on soils r~hould ba wde, w l t h  
respect to m i p i t i c n  of fall-out Iaterlals into biological life-cycles. 

3% question xas brought up, as i u  always the case at tho conclssian of 
these w e t h y s ,  as to the host site f o r  the aucceedhg meeting. 
IIolhefiber and X have realized for m m e  time thet elther ths Advisory 
C o d t + d e  for W or the Yrcgran lKrectcjrs’ meeting shmld shortly come 
t o  Oak Ridge. 
cycle of Beating! sites is J u s t  &ou t  to ;.clf moan6 tc, us a;&h. I had 
mentioned ezzriier t o  Dr. Iiugher t h a t  we night be in l l n s  fo r  tho Mvisuxy 
Comrdttee about next falf, say in Zeysem. er, 19% In the case of the 
Hmford gathsrbg, when voluntsers ware c s l l a d  for as to meeting sites, 
no group reeponded, 6nd 1 felt all the asslambled mJ1titt:te WES waiting 
for Oak Ridge to auggest itself 4 Thwefore, f G l l O & n g  a htrstY word with 
D ~ Y .  Brucer and fiullaender, I aroye snd wolcmed ~hz’Cio-:Lelical fmgr81P 
Di;-ectorsf Baesking to Oak Ridge. F o l l o w  tho adJourrient, it was 
learned %ha& B&ad is uncertzin at t o  whethur the, Bio-M&cal ljirectom w i l l  
continue to meet, on a quarterly basis, or go bnto a smI-annw.3. me{ t in8  
plan. If W retains %̂he present arrangeraent, ne can expect this group 
in the l a t te r  part of Janumy, 1953. Should, however, &AM decide leas- 
frequent meetings ara in ozder, we can expect ourselves ta serv3 tls hob& 
in April  or M y ,  1953. I have rtqursted an early declsion on this mcitter 
to facilitate our arrangements. 

DF. 

n e u e  groiipa haw no5 met in 0x0 since 1949, ami the 

In concluding th i s  report, allow me to srcpbsiee the fact that ccmsider- 
able  money has been expended in both biology and biophysics at Eanford 
8orks. The, group toured t h e  facilities for aquatic b idow,  for general 
biological studies  in the new Biology Building, the Animal Fsra, Find the 
new Biophysics 8uildfng. The Biology BuildFag is a large four-story 

I i .  I 
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complete w i t h  air-conditioning, fluorescent l i g h t i n g ,  rj .  v a t  ari-ay of 
modern eqtliplaent, at a cost  ejxceeding bl million. ‘he now Biop’nysics 
Biildizq is located tldjacent to the slug preparation area. 
completely new bailding with an i n t e r i m  $hat is completely ruodern in 
every 8e1m6 of the word, with up-to-date laboratory and office fumLture 
and with hunddity md temperaturct ccmtrol. 
wa3 not high on a square-foot bauis, and c a m  out to be &uut $1.6 ndIlion. 
The estimated c o s t  of the furnitdire i i i-d equipment was not ascertabsdm 
A new library btrildirg, &so in q u i t e  riirjderistic design, has been recently 
completed neaz-by. 

1% is a 

I believe the building cost 



Office of Research and Medicine 

The Of f i ce  of Research and Medicine c o n s i s t s  of  a Director ,  an 

A s s i s t a n t  D i rec to r ,  an adrninis t ra t ivc u n i t ,  a medical a d v i s e r  

and t h r e e  operat ing d iv i s ions .  The Off ice  i s  responsible  f o r  

t h e  r e sea rch  and development programs a t  t h e  Oak Ridge National 

Laboratory, the  Universi ty  of Tennessee AEC Farm and approximately 

' e i g h t y  u n i v e r s i t y  type Washington designated con t r ac t s .  

t h e  Office is responsible  f o r  t h e  admin i s t r a t ion  of t he  c o n t r a c t  of 

the Oak Ridge I n s t i t u t e  of Nuclear Studies .  The Off ice  serves as a 

l i a i s o n  p o i n t  between t h e  Xashington headquarters staff and t h e  

var ious  c o n t r a c t o r s  under t h e  cogniznace of' the O a k  Ridge Operations 

In add i t ion ,  

O f f  i c e .  

The workload i s  divided among t h e  s e v e r a l  d i v i s i o n s  i n  t h e  Of f i ce  

i n  accordance with the major Budget c l a s s i f i c a t i o n s  xhich, i n  tu rn ,  

are r e s p o n s i b i l i t i e s  of  a p a r t i c u l a r  :'Tashington Of f i ce  Division. 

Thus, t h e  Research Divis ion i s  r e spons ib l e  f o r  W O O  programs, Bioloey 

i s  r e q o n s i b l e  f o r  GOO0 programs and Reactor Development i s  respon- 

s i b l e  f o r  4000 progrsms. 

2030 and 3000 programs which are assigned to t h e  Divis ion i n  accordance 

The Off i ce  is a l s o  responsible for some 

with the profess iona l  s k i l l s  a v a i l a b l e  wi th in  t h e  p a r t i c u l a r  d iv i s ion .  

i f  
Inasmuch as the  major c o n t r a c t o r  i s  t h e  Oak Ridge National Laboratory, 

each d i v i s i o n  has a segment of t h e  l abora to ry  f o r  which it has prime 

r e s p o n s i b i l i t y ,  I n  general, each member of t h e  operat ing d i v i s i o n  

spends approximately one h a l f  of h is  t i m e  a t  the l a b o r a t o r y  maintaining 



pro fes s iona l  contac ts  with various members of the c o n t r a c t o r  staff  

i n  order t o  keep a b r e a s t  of c u r r e n t  developments and a l s o  keep the 

Laboratory s t a f f  up to  da te  on Cornmission views i n  technica l  matters. 

The authorized personnel s t r e n g t h  of the Office is twenty-nine. 

a c t u a l  s t r e n g t h  as o f  October 1, was twenty-eight. These included 

t h i r t e e n  indi.viduals wi th  a Bachelors '  Degree o r  the equivalent or 

h i g h e r  i n  one of t he  b a s i c  sciences o r  engineering and fou r t een  

s t r i c t l y  admin i s t r a t ive  personnel and s e c r e t a r i e s .  

s c i e n t i f i c  group adminis ters  an on-si te  program at O m ,  OilIMS, U-T 

invobving an operation8 budget  of $30,000,000 per  year exclusive of 

construct ion.  

1250 are considered s c i e n t i f i c  and technical .  

The 

This small 

The l a b o r a t o r y  alone involves  3200 people of which 

Formal d e l e g a t i o n  of r e s p o n s i b i l i t i e s  t o  t h e  O f f i c e  &re inducted  

from t h e  c u r r e n t  OR B u l l e t i n .  


