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R. S. Stone 

, Our Project Mrector has described the dutieo of the fIealth DivLafon i a6 f0llws:- 

Safeguarding the health of the personnel In the Chicago ' 

Project and i t a  subsidiary research projects; 

Inves t iga thg  the nature o f  hazarde, protection against thb,  
and the  treahent of injuries aseociated with the 
and toxio nator ia l s  used in OUT pmcess; 

The precautions necessary t o  saf'&ard the public he 

As an important secondary duty t o  consult wlth and give a l l  
available useful infomation t o  arrsoclated projects that are 
mncerned w i t h  sinilar hazards of radioact ivi ty  and toxicity, 

. 

-. a l ine  with the first of .thoso &ties:- 

Rr, C a n t r i l  reports bclon on the p3ysictll and labomtory oxaninations 
of the personnel here i n  Chicago showing tho3 a good chcclc iG b e i ' ~ ~  k q t  on 
a l l  of thm and fed icatances of even s1i;;ht chaxqps 4ue t o  tho hazardun of 
occupation are found. Dr. I'iollm reports on surveys rmde by ixmbcrs of his 
groug, largely Dr. Parker, of the  exposure conditions esristirqT around the 
cyclotron here, in St, Louis and i n  Bloonington, and around Pila $1. These 
studies have Ehow that xhile nany of the safegpards necessary have been 
incorporated already 601m fur ther  safety neasures m e  needed and these are, 
now being h s t d l e d .  E i e  Health Director visited the project zt Bloor;tinlp,ton 
and 57a8 instmuental  i n  i n s t i t u t i r a  nore routiue emninations. ne obtained 
health reports frm the Chenistry Grour, i n  Berkeley silo'iang no unusual blood 
or  urine changes and he : m t e  t o  the leadsrs of all other subsidiary research 
projects advising then of t h s  health ixeasures t h a t  are t&-en here and &mld 
be  taken bjl them. 

. 



I n  line v i t h  the  t h i r d  duty:- 

Dr. 3ollan, togothcr 1:rit'n tho members of o ther  ciivioions has s p n t  8 
considerable mount of time calculating the  hazardsa be anticipated a t  the 
Argonne, S i t e  X and S i t e  I?. 
project,  has supplied useful data t o  add t o  the above calculations. 

Dr. Church, llcteomlogist recently added t o  t h e  

I n  l i n e  with tho fourth duty:- 

The Health Director has hslped t o  sot up a Iuore corqlete m d i c s l  i?z'opa.! 
i n  associated projects and has consulted with the Amy and Stone k Vlebster ro- 
gardizg hospi ta l  and xiedical f a c i l i t i e s  a t  Site  X. 

1. - X.C.I., Dr. Carl Voegtlin, Director: 

The project et Bcthesda vms rccentlJ v i s i t ed  by Dr. Jacobson rho  Srowat  

Thoy have had soxe deliiys in 

back the report that  the animal eqerirmnto usiw acute and chronic cxyosiuea 
t o  x-rays and gama rays are either under way o r  about ready t o  st&, but 
thcrc  is l i t t l e  i n  the way of re,ults t o  renort. 
getticg; necesoary nlaterlals but evoqrtking needed is now on hand o r  accounted 
for. Dose0 of x-rqys as lovr a8 12.5 r givcn in e short  yorioil of tiize ,&our 8 

detectable chon;;o i n  soire t issues ,  especially the bono I!!LnToiI a d  lynyhoid 
tissues. 25 r rind 50 r 
doses nro&ucc mch  ore sova.ro reactiom frm which a l so  t!ic mLrpiuls a;?pzrertl.i 
recover in  2 few tveeks. 
ti-= t he  e'xrly ones. 

There is  aDparent recovery i n  t.?o t o  three n e d t s .  

liomver, ":e ilrc m r e  intercstcd i n  th;: l a t e  ZL'fccta 
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ohanges noted, 
persons wlth as muc:i disenee as the39 can tolorate  c e r t a i n  amunts of 
radiation, one m y  be justified fn concluding that -mmmably nonlal  pec$cr: 
could a l l  the better withs-i;and it." 

Dr. Cravor concludes n... if it c8n bo dannstrated that 

3. 0, of C, H., h*. Rober t  S. Stone, 1nvesti;;ator: 





8. Effect of Prolonged Beta-Irradiation on the Human Bow - H. IC., Parker 
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(b) %e radiation A2roin c k c i c a f .  residues in the Chmistv 3epwtnmt; 
stored behind u strai@ 4" lead v ~ a l l  $7- chackod. h84ge-mte in the viC3trAty 
of tho work bench mder vdiich the reGidues viere stored roached 0.07 r pur hour. 
It w a s  recammande4 that a 2" l ead m a l l  bo built at right angles t o  the main wall 
and that 8 1" lead cover be placed on the !L?IS jud-icious use of 811 
bshaped profeotlyo shield is frequent1;r sound. 
of nrr outsido man, it should be rmxnbored that persons in the n a b  m o ~  or 
even on the next f loor  rnay be eqosed. 

benoh. 
If the L is used In the corner 

In t h  presont 0888 the tiro ogen Bides 
WW8 OUtSlde W&S. 

(c )  The ra2iation fron a one @ai radium source aonrined in its lead coat 

They 

was neasured, 
of the souroe, l>ihore the dosage-ratio m s  0,055 r per hour. 
that tho Load onrts are not safe contziners f o r  the largo radiI.z;zl Sowces. 
are ?lamed fo r  reasonably safe ravc;ri:ont of thc source and for  storago at a 
considerable distance ~ r n m m r k i o g  positions -- certzinly not less t h a  2 
metors. 
~ o c o s s a r y  m d i a t i o n  i a  aximatic~l3.v nbom to1emnr.e. 

At the tlm, iiim mere work- on an apperutus within one meter 
It should bo wanheaized 

The nen in tMs case rwre not c:qosed for rrrore Yhan 20 PAnutes, but .dl 

(d) %Yo s u n o y a  of tnc radia%Zon zhmnd Pile ham been mdo. The 
relative oalue~ from point 30 point -agree i*W.l, but the absolute nagnitu.de is 
not consistent. 
second has been nssuncd Lo bo corneet. It happened that tho elec+,roscopo hod 
also just been c3ocked at this  t ine .  
pouts was: 

As *he arb-pdt had beon recalibrated betmen -i;hese surveys ti:c 

Tho gmm-~ad ia t ion  on ly  at relevant 

L i O  in the &st corridor 0.52 roentgen0 pcr kilow.-bt how 
-wj.rlw- 03 tlro ccl.i6sLL stairs 0.61 " I1 ?I $1 

&xima ,gx3.rds* exgosure 0.022 " SI i? n 
3rd Emdbalf. com?i 0.025 n 11 n ti 

In the strcst 0.02 n n 91 . 11 

02 tho St. Louis 
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The water t&ks surrounding the cyclotron were adeguate t o  cut dwim tkc &urm.n 
radiation a d  presuLzabw a230 the neutrons. 
oycbtron and this led t o  a &OUB distribution o f  radiation throughout the 
room due to the  large camponent of scattered sad-Letion fro% the mop. It ?;at3 
safer t o  be 8g4nst  t he  cydotron t a k s  than a$ say other point  ;dtiiin SO locz 
of that. This "Oga box" eff8&3* is a f a i U c C  one b other connections, a d  it 
is sound practice t o  avoid it. 
pemltted t o  dore railium In pmeoct$vo boxcs without l i d s  that close automaticcril-7 
The L bencbw menttonsd above are bad from tu6 v i a v p o i n ~  . 
for ywnanent 8tora.go. IiI3. the tolerance dose sate is 0.0125 r per hour, on the 
basis  of an 8 bour day. 

There WJUG EC) protection abws  t ha  

In sone countcies radium hospitals  a r e  not 

arc not plannod 

21. Heutron Wmerienf8 - C a r l  Gmertsfalder 

Uewaaenta of neutrons hme boan mde !dth miall paraffin lined chmSers 
and attempts have bow m d e  to obtain an absolute calibration of these in ten*& 
of their epficioncy l a  iaea6Uring +,he ianizatioa in the body. 
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1%. Radiobiological h>oI%mce of Swc i f i c  Ionizction.--E. E. Zi-2, A 
review of the li-temtusc on specii'ic ioiGz€ttion i s  nearly c a p l a t e d .  Tzls 
varicrtion of amit of redietion, 2.6 E function of the ion densi ty  i.eq~iZx?d 
to pmduce a given bio1o;;icai e f f sc t ,  i s  foind t o  l i e  in a b m t  2 tea-fold 
- ! e  f o r  the best data  uoeil2ble on B vice varieky of bio.iogica1 riirteriuls 
a d  effects. T h i b  redm w i l l  be issued i 2  rer?ort, fom. 



During parb of these cxperLnoats mmoia accuwlated beceuse s p i l l e d  
food prevented zwmval. of feces and urine. 
by acid, but an erran&anent f o r  daily intmduction of  foGd 1s ainrpler 
and apparently adequate. Tb CO, absorbers hwe been modified to reduce 
danger of iaaks by Ustort iLX the flexible connections by TLexur6 rather 
then torsion. 

Over a period of a week two a n W s  were each found t o  produce 
250 ou/day of unidentified gases. Mr. Garrison found thm to be methane 
and hydrogen, These gasea are being caalyzed by embustion a d  the tecth- 
nique is being developed f o r  ramvine; thm iroln the animal bottles by the 
same 1388ns. 

The amonia could be r-wved 



S. T. Cantri l ,  Section Chief 

17. Ucdlcal ban ina t ion  

chest and h b o r a t o i ~  e x a h a t i o n s  of the blood (includbl& 'Jasserrilm) and 
urine havo been done on 350 1ieool.o ur) t o  $he t i L I e  of this re.oort,. In the 
nonth of J m w  191t3, Dr. Niskson exmined 67 ne17 personnel. The number 
of p?orJlo rejected as a result of the health examinations has not been high. 
This is not due to unusuaily high standards of heal th  atnoiig apglicants but 
rather t o  the scarcit;;r of avzilable >emomel. 
employed who have been found t o  have y h p i c a l  defocts vhich would intofere 
w i t h  their uiork o r  vfhich I d & t  bo h r b h e r  ic;pa5.rcd by aqy p s s i b l e  hazard of 
the  mrk  here. 

Phycicd. examinations and the accorcyanying x-ray exminat ions of the 

Candidates have not been 

18. U r a n i u m  Toxici ty  

(a) L,ettillur.gic Laboratory. i7e have f o r  the p w t  txo months been 
lookin;: fomwrd t o  an Fmprovenent i n  xOrkir!! conditions i n  the IiletdlurRy 
&.oys under Elr. Creutz. -He vas ficalpj able t o  L~OVB his shop t o  the North 
Stands and qlace an order for an adequate vent i la t icn system f o r  h i s  uraninT 
cattiny, and g r i n d i x  opxat ions .  
r;ysta:i iras taken f o r  other 9.vo~ic 2% Argome, so that furthe=. del:i:r 1.2 instd-:ction 
-must noi: be awaited. 

3ust ai t h i s  nes t o  be i n s t d l e d ,  the 



Dr. Tamenbwn k s  continued I r i s  toxicoloGicnl studies of urmim 
yoiGoning in loice, as reported i~ CfI-3%?,36. 
pa-bholoc;ical studice cf the mirizil.a md doteminotions of retuinsd Uranim 
in the orgms. ;hether a r?ethoc! of analysis based on pb2rsicdl nieasurement 
of al2hs activity,  o r  u?on chmdcal separation and quantitative determination 
3 i i l l  vork out t o  bo xore practical is still t o  bo dctenrdned bj actual. tests.  

IUS p r o p m  nom Call3 for 

x9. 

20. 



White Blood Oount W O  - 1,000: Throe physicists suotained a fall in 
count to below @OO; tvra -11 h a d l i q  SOU~COS; one f r o m  cyclotron e m s m e a  
One chemist developed a count of 3500 froxi exFosu?o to radioactive chezicals. 
All of those l oa  counts were trancient x i t h  tho exception of one 111'111, ;&lo 
required f ive mntho to reach a s tabla  no& level and who has been removed 
fmp- no& with radiation. 

White Blood Count 4000 - 5000: EZC;X physicists developed a count below 
5000 Prom the h a n U ~ 3  of radium sources. 
Two cheJ;lists a d  one ybysiciat doveloped a count vithin this range fro11 cycloixon 
expowe. 
he c a m  to $he yroject,  He has Ira@ no exposuro on the nroject and h i s  comt  is 
now nomal. 
had a count below 5000, dlthough t;hej were not using sowce3 of hi@ strmgth 
in their  work. Be have attributed these periods of leukopenia t o  a too close 
proximity t o  SOUL'CCS of' radiation, i n  tho  noigkborhood of vnrk. 

A l l  of these were trmsiont leukopnias. 

On -physicist had a low white count f r o ~ i  previous exposure at the %3:c 

Tlmx-3 physicists in the electronics puy,  lwve at one t iuo  or anotkcr  


