


by Karl Z. Corean 

Health Physics is a new napvb applied t o  a newly developed and specialized 
bract1 of Radiology. 
the lletiFLLur@.cal Laboratory of t h e  University of Chicago h the suimer of 
1g,2. The initial objectives of the lketallur *d Project w0re to: (1) Develop 
a chain reacting pile usiirg natural 'uranium, E )  Separate plutonium chdcal ly ,  
and, (3) Obtain t l ieomtical and exprimsntal data f o r  effecting an eaqbaive 
chain reaction. It was reco@zed at the very beginning of these efforlia that 
radiation hazards of a heretofore u n d r d  of raagnitiude would be encomtered. 
Some doubt waa registered as to the advisability of proceding w i t h  t h b  project 
a f t e r  reviewing the past history of radiation rtarmpa illy1 reflecting the  bdlcLoub 
consequences i f  radiation damage were permitted to'increase in proportlon to the  
potential  increase in radiation sorposure. 

The namb w a s  first used i n  its present application a t  

Orily about two pounds of radium had been .ained and mde available to man's 
use i n  the w r l d  in 19U, and yet with this and v i th  the d l  amount, used by 
the d i a l  painting industry, seventeen f a t u t i e s  had been recorded follazring 
ingestion of radiwn and six fata.litiesG(1) following inhalation of rodion dust'. 
Hundreds of persons had been reported injured and perhaps many mre case8 had 
been unreported. 
United States and Canada up t o  1935 as a result  of exposure t o  X-rays. The 
proposed plutonium pro j cc t  developmnts would mean ;.corl&q with radiation equiva- 
lent t o  aillions of pounds*(3) of radium. 
radiation hazards occasioned considerable concern f r o m  t h e  very star t  of the 
Plutonium Projects. 
head up the first Health Physics department in 1942 and the radiolo&st, Dr. R. 
S .  Stone, nas shortlg dteruard nade Associate Project Director for Health cf 
the Plutonium Plojects, 

In addition tt~enty-eight deaths*(2) had been recordsd in the 

It is no wonder then that potential 

It ia for this reason that Dr. E. 0 .  !lollan waa called to 

The principal function of Health Physics has been t o  make a study of radi- 
ation pmblems and t o  devise mans of preventing radiation daraap. The need 
for this science began in 1895 when Roentgen discovered X-rays and 1896 when 
Becquerel discovemd the radiations f ma uranium. In fact, one of the  first 
producers of X-ray tubes, I&. Gmbbe of Chicago, noticed the X-ray d a m p  to 
his hands as early as 1896, and 170 cases of X-ray injuries were recorded 
1900. 

Nany Important developwnts in Health Physics date back t o  the tt3s of 
bentZen. Aao+tte nmm i n t e r e s t i q  early instrument contributions, we miat 
mention dose meters developed by C. Contrefnoulins (19021, C. Holzhecht (lm), 
B. Sabourand (1%) and Bo SZilard (193.4). In 1902 Yi .  Rollins first fonniLated . . .  . 0 . . . . . . . . . . . . . . . . . . e . .  

Reported by R. D, Ltrans in report on Surrey of Literature D e a n  with 
Radium Poisoning. 

Cases reported by Percy Brown. 

At the rate of 3 x do flssions/sec - watt and 200 mev. per fission a 10s 
-&A ....UY J ' I  +,-A is e.T:m=ont t o  a'mt 2 x 135 S ~ S .  oi 3 p ~ 3  :ts c:aa pocucts. 
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an ideo of tolerance dose; L. Seito and 11. Xintz introduced the tenn tlskin-unit 
doso” i n  1920; G. Hevesy empbyed Ra D in t racer  studies in 1923 and Ii. Fricke 
and 0. Glassor Cevolopei the thimble ch&:.;ber i n  1925. 
made rttcom:iendations to  t h e  3ritish hentden Society regmiing Health Physics 
rad ia t ion  safety masures. 
one might mention t h e  d .  t i .  3ragg - L. N. Gray principle; depth dose nea-anents 
by such persons as i. V .  &&yneord, H. L;. Parker, R. Dresser and A.  Eeltzer; radi- 
ation quality masurements by L. S. Taylor and C. Singer; radiation quantity 
nreasurements by C. Failla, L. D .  LTarinelli, 0 .  Glasser and L. S, Taylor and 
neutron equivalent menteens measurements by P. G. Xebersold and G. FSLla. 

tis early as 1915, 2. Russ 

h6 typical of more important current developments, 

The Health Physics departnrent at CUnton Laboratories has been headed by 
K. Z. brgan since H .  E. Parker writ to Hanford in  the spring of l9W, to organize 
a similar department there. The Health Physics department at Chicago has been 
headed by J, ir;. Rose since the f a l l  of 1944. The directors of the three above 
named depart;aents should be contacted if specific information on H&h Physics 
prpblens riot discussed in t h i s  lecture sef ies  i ? r  desired. Uuch of t he  Health 
Physics work a t  the  three places is simLLar. Personnel mnitoring service n u t  
be furnished; laboratories, separations plants and pile buildings nust be surveyed; 
off-area gases and waste solutions must be checked; new Hssilth Physics inatnments 
must be developed; special radiation experiments must be performed; radiation 
calculations must be nude and various tolerance limits deterndnad. The Qicago 
organization is typical of what 
atomic energy research. It has r e w e d  an average of about thirty men f o r  i t s  
operation. 
Which are interested in production. 
has developed its Health physics Senic@(4) to a peak of perfection. 
about 19 men. 
zation of seventy persons devotes a larger percent of its tiere to research than 
does Hanford, but it has mre service problems than Chicago. 
recent developnents such as t he  operation of the W o r d  pbnt by the General 
Electr ic  compasly, t h e  establishment of the  ArgoMe National Laboratories and the 
current expansion at Qinton Laboratories m y  influence the f’uture program of 
Health Physics a t  these three sites. A Health Physics organhition chart is aven 
in P i s r e  1 to  i l l u s t r a t e  the distribution of effort required to perfom this 
function at Clinton Laboratories and to serve a s  an estimate of h a t  Irdgs-it be 
needed elsenhere. 

be needed b7 a university actively engaged in 

fhe W o r d  o rgd l r a t ioa  has bem B model for large industrial  plants 
It has placed less emphasi’s on research, but 

It employs 
Its organi- 

It is expected tha t  

Clinton hboratories is i n  between the two extremes, 

ihen a s  late as the f a l l  of 1943, when t h e  Clinton laboratories pile began 
opelcatine, it was hoped that radiation surveys would be done prhamly by operations 
men, production supervisors and sc ien t i f ic  personnel, However, a number of nearly 
serious accidents caused a chance in plans, and it became evident that  an inde- 
pendent grpup of Health Physics surveyors should be made available as soan aa 
possible. These surveyors should be trained i n  the proper use of the a2prwimatelg 
twenty comnonly used Health Physics instruments; they should know, for example, how 
t o  collect  an air sm$e and measure the argon activity if tbe pile Pans should shut 
down; they should be able t o  construct neutron shields that would not scatter gama 
rays; they should know the air tolerance levels and when .mesare mska should be 
worn; they should k n o w  hou a prpperly functioning hood should operate and how it 
should be used. Radiation hazards i n  an atomic energy ;Aant w r e  found to  ‘be so 
insidious and persons worn oosemed t o  be so intent ly  absorbed i n  t he i r  own oxperi- 
m e n t s  and inclined t o  overlook some of these unseen dangers, t h a t  it was considered 
wise t o  have an Mependent p u p  devote full attention t o  radiation surveys. 
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. .  e . . .  0 a . . 0 .  . . . . . . . . . . , . . .  
+(4) Called flealth Instrument Service a t  Hmford. 
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The respondbi l i t i es  of Health Physics have expanded rapidly. I n  addition 

Spec id  s c a t t e r i w  and shielding 
to plant surveys, off-area sunreys, personnel monitoring, and instrument de- 
vebpnent, there were many other a s s i m n t s .  
nreasurements had to be made; plans for new pi le  design were checked for radi- 
a t ion  safety; tolerance levels had t o  be set for the var ious  f i s s ion  poducts 
and for induced radioactive products; assistance had t o  be given t o  sett ing up 
suitable hwa by which radioactive poducts  could be shipped by railroad and 
airplane; consideration has to  be given to  the  best final disposal of t h e  
numerous radioactive products 90 as not t o  contaminate dangerously the  surface 
of our planet; the  effects of e p i t h e d  neutrons and neutrinos on t issue have 
yet to  be investigated. These are only a few of the  marry tasks asaimed to 
Health Physics. M c e  is comtantly being sought by organisations outside the 
project on such questions as  how t o  set up a deoontamination laundry; haw to 
evaluate var low radiation hazards and w h h  to procurs certain Health Pbysica 
instruments that wem developed on the projects. Senior Health Physicrs ;jclroeyorr 
are baing trained and sent t o  other 1ocatAons uhem they offer advice on radi- 
at ion probletas Lilyi assist in se t t ing  up new Health Physics organizations. Them 
is already considerable pressure to have a H e a l t h  Physics school set up a t  Clinton 
Laboratories where lpbn from universities, indurrtrlal concerns and h m  the armed 
forces am come for a ysar or  mra of training in this field. 

As one looks into the future there seem t o  be considerable need for Health 
Physicists, regardless of other development8 in the atomic age. There is a great 
opportunity for Pbsicists, Chemdsts, &@.neem and junior men and nomen in this 
field. On the  one hand Health Phpicis ts  CM be of great assistance in sett ing 
up a suitable, necssaaxy and sufficient world atomic developmsnt authority in- 
spection system. If on the other hand an atomic war is t o  come, it is imporbant 
to have a large force of Health Physicists t o  make neasurements of air and water 
radioactivit ies,  t o  recormend which areas should be evacuated and to  determine 
the best decontadmtion procedures. In  any case, the  h e d i a t e  need and the  
principal purpose of t h i s  se r i e s  of discussions is to inform new permnnel a t  
Clinton Laboratories of the radiation hazards involvsd and to acquaint them with 
the tolerance levels and instruments available that loill assist in maintaining 
operations within safe Umits. 
against radiation hazards is a clear  understanding and a full appreciation of 
Health Physics problem 
ment in deweloping t h e  proper respect f o r  radiation mng t h e  labomtory persomel 
is considered the greatest single factor that has pevented any known radiation 
damage to persons working on t h e  plutonium projects. This statenrent is =de w i t h  
t he  knowledge that an adverse change in t h i s  condition nould probably lead verg 
soon t o  fatal  consequences. 

merience has indicated that the best protection 

a l l  who work with radioactive materials. The accomplish- 
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