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PUBLIC a T H  ASWCTS OF' ATOMIC BFIZRGY+ 

Roy J. Morton 
Leader, Waste Disposal Research Sec t ion  

Heal th  Physics Div i r ion  
Oak Ridge Fkt ions l  Labomtory 

Oak Ridge, Tennsssee 

In t roduct ion  

In preparing f o r  this discussion,  my first and most d i f f i c u l t  

problem has been t o  decide which a spec t s  of the sub jec t  are most im- 

por t an t  t o  d$%cuse w i t h  this group. 

b r i e f l y  of the r e l a t i o n s h i p  of atomic energy t o  public hea l th  we must 

f i rs t  def ine and de l imi t  t he  scope of the discussion.  

I n  order to speak d e f i n i t e l y  yet 

Our sub jec t  is s t a t e d  in general term and is very extensive.  

It could be i n t s rp re tnd  t o  include many details concerning r ad ioac t iv i ty  

from either n a t u r a l  or a r t i f i c i a l  sources;  and any present  or p r o s p c t i v e  

benefits or hazards t o  human hea l th  that might be a t t r i b u t u d  t o  atomic 

energy. 

p l i c a t i o n s  t h a t  are apparent  or expected from the use of radioisotopes 

in medical research ,  diagnosis ,  and treatment;  and j u s t  as l og ica l ly  we 

might d i scuss  the r e l a t i v e l y  o l d  and familiar hazards  of x-rays or of 

radium as used in h o s p i t a l s  and c l i n i c s ,  i n  indus t ry ,  and increasingly 

i n  o f f i c e s  and commercial es tabl ishments .  

le might l o g i c a l l y  speak of the benefits and publ ic  heal th  i m -  

Undoubtedly, as the  peacetime u-s of atomic energy expand, 

s t a t e  and l o c a l  hea l th  o f f i c i a l s  rill be more and more concerned with 

*Presented a t  General Session of Th i r t een th  Annual Meeting, Mississippi 
Public Heal th  Associat ion,  Jackson, Mississ ippi ,  December 13, 1949. 
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the  adminis t ra t ive  aspec ts  of r a d i a t i o n  p r o k c t i o n  and with the i n t e r -  

r e l a t i o n s h i p s  of public hea l th  departments and o ther  agencies that have 

var ious  degrees of r e s p o n s i b i l i t y  f o r  the  prevention of r ad ia t ion  

hazards.  

no t  being ignored but  deserve much f u r t h e r  study and discussion. 

are many u n c e r t a i n t i e s  as t o  the nature and ex ten t  of hea l th  problems 

that might conceivably develop in connection with accidents ,  f i r e s ,  or 

natural catastrophes i n  which rad ioac t ive  materials am involved; and 88 

t o  the safeguards that can be made e f f e c t i v e  l o c a l l y  t o  obviate such 

emergencies. 

on the technica l  and adminis t ra t ive  problems with which state and loca l  

hea l th  departments may be faced in programs of c i v i l  defense i n  the event 

rad ioac t ive  materials are ever used aga ins t  UB by enemies i n  sabotage or 

Poten t i a l  haaards from unusual or emergency occurrences are 

There  

Within the scope of our subjec t  we might even speculate 

a c t u a l  warfare.  

Publ ic  hea l th  is  very broad and d i w r s i f i e d  i n  i ts  interests, 

r e s p o n s i b i l i t i e s ,  and funct ions.  It must accomplish i t s  ove ra l l  purpose 

of pro tec t ing  and promoting human hea l th  through the combined e f f o r t s  of 

many s p e c i a l i s t s ,  both wi th in  and outs ide of o f f i c i a l  heal th  department6. 

For e f f e c t i v e  and t r u l y  preventive work, the  worker i n  a public heal th  

department r equ i r e s  a v a r i e t y  of s p e c i f i c  and  general information. In  

add i t ion  t o  f a m i l i a r i t y  w i t h  h i s  own and r e l a t e d  parts of the heal th  de- 

partment program he must be awam of new developments which may creata 

or i n t e n s i f y  public hea l th  problems; and he must be informed concerning 

the e f f o r t s  of non-public hea l th  agencies that are or may be directed 
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toward the s o l u t i o n  of such problems. 

From t h i s  viewpoint, the implicat ion8 of atomic energy a c t i -  

v i t i e s  and p a r t i c u l a r l y  the recent  development of  l a rge  sca le  nuclear 

f i s s i o n  opera t ions  should be of i n t e r e s t  to everyone engaged i n  public 

h e a l t h  work. 

e s p e c i a l l y  l o c a l  hea l th  departments, w i l l  be affected by these a c t i v i t i e s  

a t  the moment or f o r  some time t o  come. 

t i o n e  and inc reas ing ly  wide use of the products, the r a d i ~ i s o t o p e e ,  

may change t h i s  s i t u a t i o n .  Before t h i s  occurs it is important t h a t  we 

should obta in  as much information as possible  and be prepared t o  w e t  

or f o r e  stall d i f  f i c u l t i e e  . 

It seems doubtful  that the majority of hea l th  departments, 

Future expansion of  the opera- 

Much published material I s  now avai lab le  including the semi- 

annual r epor t s  o f  the  Atomic Bnergy Commission (AEC) which review various 

a spec t s  of  the  production and research program of the Commission and its 

cont rac tors .  

Life Sciences," was devoted largely t o  problems of biology and medicine 

and t o  research  program looking t o  the s o l u t i o n  of such problem. 

recent  months published papers, r e p o r t s  of  meetings, and a r t i c l e s  i n  pro- 

fessional journals have appeared; and published b u l l e t i n s  on a var ie ty  

of sub jac t s  more or less d i r e c t l y  r e l a t e d  t o  public heal th  a r e  ava i l -  

ab l e  from the Oak Ridge and Uashington o f f i c e s  of the  AEC. 

A. E. Coram and Abel Wolman on usow Public Health Problems i n  Nuclear 

F i s s i o n  Operations" published i n  the A p r i l ,  1949 issue of the American 

Journal of  Publ ic  Health includes many details which are per t inent  to 

our d iscuss ion  today. 

The July, 1949 repor t ,  e n t i t l e d  "Atomic Energy and the 

In 

A paper by 



My purpose in t h i s  paper is t o  speak primarily of the unique 

public health problems that are i n c i d e n t a l  t o  t h e  atomic energy develop- 

ments of the past ten years and t o  the present program of the U C  and 

i t s  a s soc ia t ed  projects ,  This rill include a brief review of the nature 

of radioact ive materials and associated hea l th  hazards, the problems of 

radioact ive waste disposal ,  and the program of waste disposal research 

now in progress a t  the  Oak Ridge National Laboratory. 

Recornit ion of Health Problems in the Atomic IPnerm Induetry 

From the incept ion of t he  atomic energy projects,  nuclear 

physicis ts ,  chemists, engineers, and management have emphasized the meem- 

s i t y  for adequate controls  and protect ion against  r ad ia t ion  hazards both 

i n  and beyond the operating areas. High standards of protection against 

these hazards ham been maintained even when it required expensive enmr- 

gency metaoures t o  do so. 

meats, colitinuous survey and monitoring serpices, standards of s a fe ty  and 

personnel protection, and maXimurn limits of a i r  and rater contamination 

w e n  developed quickly and used with large f a c t o r s  of safety.  

been proved t h a t , r i t h  proper precautione, radioact ive material6 can be 

handled s a f e l y  even i n  large q u a n t i t i e s  as  a t t a s t e d  by the f a c t  that 

thousands of people have been engaged on the plutonium projects (mesnlng 

Oak Ridge National Laboratory, Argonne National Laboratory, and HanfOrd 

H o r b )  f o r  yetars without anyone being injured by r ad ia t ion  insofar  as 

can be detexmimd f r o m  millions of meter mading8 and from frequsnt r sd ica l  

? 
. I  

3 
i 

Instruments and technique8 f o r  radiat ion measare- 

It has 

inspectioIUJ. 
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The prac t ice  of hea l th  physics - a new profession - has evolved 

as e s p e c i a l t y  in matter8 of r a d i a t i o n  protect ion.  

p ro j ec t s  the health physics d iv i s ions  are responsible f o r  the s a f e t y  of 

operat ions involving r a d i a t i o n  and rad ioac t ive  materials They conduct 

survey-monitoring and research  programs designed t o  prevent any coadi- 

t i ona  of r a d i a t i o n  exposure t h a t  might possibly cause hea l th  hazards. 

Although up t o  the present  most of the work of h e a l t h  phys i c i s t s  has been 

on l igC pro jec t s  they a r e  now increas ingly  employed in hosp i t a l s  and re- 

search i n s t i t u t i o n s  that handle rad ioac t ive  materials. 

that they w i l l  soon f i n d  t h e i r  place on the  staffs of public heal th  de- 

partments that expect  t o  do appreciable  amounts of work and consul ta t ion 

in connection with s p e c i f i c  r ad io log ica l  problems. 

On atomic energy 

X t  seems l og ica l  

The range of  hea l th  problems created or accentuated by atomic 

energy developments i e  very broad and involves p r a c t i c a l l y  a l l  branches 

of public hea l th .  Howewr, from the very nature of nuclear  fiseion phe- 

nomena and opera t ions ,  t he  pro tec t ion  of people f r o m  r ad ia t ion  hazards 

must be based l a r g e l y  up&i environmental hea l th  cont ro ls  which is the 

spec ia l  f i e l d  of s a n i t a r y  engineering. 

o f  sanitary engineer ing are appl icable ,  but  a d d i t i o n a l  spec ia l  knowledge 

and techniques ere needed for the  s a n i t a r y  engineer t o  work most ef- 

f e c t i v o l y  in t h i s  f i e l d .  Moreover, he must j o i n  c lose ly  with heal th  

phys ic i8 ts  and o ther  s p e c i a l i s t s  who are t ra ined  and experienced in 

nuclear  physics and he m u s t  depend upon t h e m  f o r  the ac tua l  eolut ion of 

many technica l  problems w i t h  which he will be faced, 

assoc ia ted  with the production, study, and use of radioact ive material8 

I n  general ,  the basic  pr inciples  

The heal th  problem 
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are unique i n  many rempects and are r e l a t i v e l y  unfamiliar t o  most people, 

even to  n great laajor i ty  of those i n  the technical  professions. 

. 
Nature of Radioactive Yaterials and Associated Health Hazards 

The f i e l d  of nuclear physics l e  r e l a t i v e l y  new and howledge of 

the  phenomena of r a d i o a c t i v i t y  is far from complete. 

i n  uranium and radium was discovered In 1896 and 1898 respect ively and in 

o t h e r  materials a t  later dates. Altogether there are some f i f t y  natural ly  

occurring radioisotopes in our e a r t h ' s  surface, the amounts of  which differ 

widely in d i f f e r e n t  places. 

t o  be deal t  with have been increaeed enormoaely by the nrrnufacture of 

hundreds of new r a d i o i s o t o p e  In acce le ra to r s  and e spec ia l ly  in the mom 

Natural r ad ioac t iv i ty  

In r ecen t  years the amounts of radioact ivi ty  

e f f i c i e n t  and p r o l i f i c  chain r eac t ing  p i l e s  or reactors .  

smashing machines the desired isotopes,  new elements, and various f i s s i o n  

products a r e  produced. 

ac t ive  although i n  a majority the a c t i v i t y  is short-l ived. 

i s  defined a s  the time required f o r  a r a d i o i s o t o p  t o  reduce t o  one-half 

i t s  r a d i o a c t i v i t y  by decay. The half- l i fe  of d i f f e r e n t  radioisotopes 

varies from a matter o f  microseconds t o  millions of  years. 

In these atom 

Many of these new materials are very highly radio- 

The half-life 

A tremendous amount of research has been done and is continuing 

t o  gain knowledge of r ad ioac t iv i ty  and of the properties,  behavior, and 

e f f e c t s  of t h e  various radioisotopes.  

of these materials are now f a i r l y  well understood by s p e c i a l i s t s  in tho 

atomic energy f i e l d  and it i s  well knom that undue exposure t o  the energp 

r ad ia t ions  of radioactive materials is  damaging t o  l i v i n g  t issuea.  

The physical and cbernical properties 

-7- 
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Unfortunately,  present  knowledge of  the mechanism by which r ad ia t ion  harms 

l i v i n g  tissues i s  st i l l  quite inexact  and the f a c t o r s  involved are mry 

complex and d i f f i c u l t  t o  d e f i m .  Our knowledge of the e f f e c t s  o f  rad i -  

a t i o n  is based largely upon medical and b io logica l  experience with x-rays 

and with radium and upon experimental work with animals. Available know- 

ledge about the e f f e c t s  o f  r a d i a t i o n  and the m a x i m u m  permissible exposure 

of  people has been summarized i n  a number of publ icat ions and r e p o r t s  by 

t he  Atomic Energy Commission and o t h e r  agencies. 

The hea l th  hazards from rad ioac t ive  materials a r e  due t o  the 

f a c t  that the nucle i  of their atoms which are unstable tend, sooner or 

l a t e r ,  t o  change t o  a s t a b l e  form. In so doing they  give off ionizing 

r a d i a t i o m  - p a r t i c l e s  or rays  of high energy. Each such readjustment 

of the  nucleus of an atom is known as a d i s in t eg ra t ion .  The rad ia t ion  

i s  ab le  t o  penetrate s o l i d  matter t o  a greater or less degree and m y  

have detr imental  e f f e c t s  upon l i v i n g  tissue. Parts o r  all of the body 

may be a f f e c t e d  e i t h e r  by ex te rna l  r a d i a t i o n  or from i n t e r n a l  exposure 

t o  rad ioac t ive  products taken i n t o  the  body. 

the body by inha la t ion ,  inges t ion ,  and through the skin. 

nated p r i n c i p a l l y  by way of the  f e c e s ,  urine, persp i ra t ion ,  expectora- 

t i o n ,  and exhaled air. 

t i n u a l l y  t o  e low l e v e l  of r a d i a t i o n  from cosmic rays and from the  n a t u r a l  

rad ioac t ive  products contained nornmlly i n  the human body; and occasional ly  

higher  exposures occur as from diagnos t ic  x-rays, shoe - f i t t i ng  f l u o r o -  

scopes, and various other sourceso The objec t ive  of hea l th  physics is 

t o  prevent any exposure which might cause undesirable  e f f e c t s  when added 

Radioactive products e n t e r  

They are elimi- 

It is well  known that people are sub jec t  con- 
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t o  the  r a d i a t i o n  t o  which people are o r d i n a r i l y  subjected. 

A common unit  of r a d i o a c t i v i t y  is tbe cur ie  (c)  which I s  based 

upon the number of radioact ive atoms that d i s in t eg ra t e  i n  an i n t e r n 1  of 

t i m e  as determined by some type of counting instrument. 

arbitrari ly taken as thirty-seven b i l l i o n  d i s in t eg ra t ions  per second and 

approximtes  the amount of r a d i o a c t i v i t y  of one g r a m  of radium. 

One cur ie  is' 

A micro- 

cu r i e  is one mill ionth o f  a curie or thirty-seven thousand dieintegra- 

t i o n s  per second. The cur ie  is a convenient measuremnt f o r  monitoring 

purposes eince it ind ica t e s  the amount of radioact ive material present. 

Other units such as the roentgen (r) and the roentgen equivalent physical 

( rep)  ind ica te  the amount of energy absorbed per unit of rmos and in l iving 

tissue t h i s  appears t o  be r e l a t e d  t o  the death of celle. 

In setting permissible l i m i t s  f o r  external and in t e rna l  exposum, 

standards are baaed upon the  amounts of d i f f e r e n t  kinds of radiat ion that 

an individual can withstand i n d e f i n i t e l y  r i t h o u t  apparent Injury; and then 

a f a c t o r  of s a f e t y  of  ten o r  more i s  included, The N8tional Committee on 

Radiation Protect ion of the National Bureau o f  Standards is responsible 

f o r  s e t t i n g  standard8 of  m a x i m u m  permissible expos- which are observed 

by the ABC and other agencies i n  the maintenance of pro tec t im ma sure^. 

The National Committee on Radiation Protection has been a c t l m  f o r  mom 

than twenty yeara. Tolerance limits have been the subject of  coastant  

study and occasional rev is ion ,  generally torard  more consematin, valoSs. 

The quan t i t i e s  that am Involved and which re must measure are e m m u  

small. For example, t h e  present maximum psrmi8slble l f m l t  of r n d l o a c t l ~ t ~  

-9- 



i n  drinking water, and which is maintained i n  the Clinch River below 

Oak Ridge, i e  loD7 microcuries per cubic centimeter - or in other words 

one ten  Dlillionth of  a mill ionth of a curie per cc. 

It is  not easy t o  comprehend the enormou8 increase In the mag- 

ni tude and complexity of r a d i a t i o n  problem that has resu l ted  from tbe 

successful o m r a t i o n  of a production pile. I n  the past f i f t y  years i n  the 

whole 

l a t e d .  

hundreds of tons o f  radium may be given off. RadioisohpeS "3r i m d i a -  

t i o n  of v a r i o w  materials and numerous radioactive f i ee ion  product6 are 

produced within the reac tors .  brsons i n  p i le  buildings are adequately 

protected from these r a d i a t i o n s  by the concrete shields  surrounding the 

p i l e ;  and g r e a t  care is taken t o  prevent the escape of radioactive 

materials i n t o  the work areas o r  the outside atmosphsre. 

enormou8 amount of  heat that is generated, water or air  i s  circulated 

through the p i l e  and the conet i tuents  of the water or a i r  thus exposed 

a l s o  may become radioact ive and must be dieposed of i n  a safe manner. 

After removal from the pi le  o r  reac tor ,  the valuable radioactive materials 

must be seperated and t rea ted  by var ious chemical and other  proceeses, 

again with special  measurea t o  pro tec t  worlaera and t o  prevent *a esc*P  

of dangerom r a d i o a c t i v i t y  in Waste raaterifd.80 

O d Y  about two and one-half pounds of radium have been iso- 

1x1 an operating nuclear reac tor ,  rad ia t ion  equal t o  that from 

To remove the 

Problems of  Radioactive Waste Disposal 

The riee of nuclear f i s s i o n  as a n  industry has been both spec- 

t acu la r  and rapid.  In the space of a few shor t  years  we have r i t n e s m d  

-10- 
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t he  b i r t h  of  an i ndus t ry  SO new, 80 large,  and so unique that it is a 

little d i f f i c u l t  t o  comprehend. 

by atomic ermrgy developments, an outstanding One is that of waste die-  

posal. It has become almost axiomatic t h a t  a n  Industry, l i k e  a cam- 

munity, can have a heal thy program only so long as i t  can adequately 

dispose of i t s  own waste products. The production, processing, and use 

of radioact ive materials may produce l i q u i d ,  so l id ,  or gaseous wastes. 

These wastes vary widely in composition and in the kinds and amounts of 

r a d i o a c t i v i t y  i n  the materids they contain. some may COntaiII toxic 

chemical substances but  as a rule the e s s e n t i a l  problem is t o  reduce the 

r a d i o a c t i v i t y  t o  negl igible  amounts before the wastes are disposed of 

i n t o  the  air, rater, or soil. 

Of the enVbJnmenta1 problem pl.esenbd 

The i d e a l  object ive would be t o  r e t a i n  absolute cont ro l  of all 

r ad ioac t ive  wastes and prevent any increase i n  the natural background of 

r ad ioac t iv i ty .  

i f  a t  a l l ,  and is  p r a c t i c a l l y  impossible for an expanding permanent 

program of atomic energy dewlopment. The m i n i m u m  objective,  therefore, 

is  that the radioact ive isotopes released i n t o  drainage system, the at- 

mosphere, or s o i l s  must be incapable of s u f f i c i e n t  concentration in air, 

water, food, or drugs t o  be harmful t o  man or t o  plant and animal l i f e .  

This  can be accomplished only by extremely coat ly  methods, 

Ui th  regard t o  atmospheric contamination an a i r  cooled p i l e  

such as the one a t  Oak Ridge Rational Laboratory causes induced a c t i v i t y  

i n  the a i r  and any dus t  contained i n  the cooling a i r  stream. Radioargon 

is  the principal  radioisotope discharged i n t o  the air. Since it is not 



e e l e c t i ~ b m r b e d  i n t o  the body it presents a minimum hazard and i s  

d i s p m e d  of from tall s t a c k s  which give an adequate d i l u t i o n  f a c t o r .  The 

r ad ioac t ive  d u s t  is removed by the use of filters. A i r  samples and o the r  

measurements are taken very f requent ly  or continuously in the neighbor- 

hood of the p i l e  t o  in sum t h a t  i t s  operat ion i a  maintained s a f e l y  a t  all 

t i m e  e 

Problems of air contamination are presented by chemical opera- 

t i o n s  during solut ion,  separat ion,  and p u r i f i c a t i o n  of the  i r r a d i a t e d  

materials; and are also the  concern o f  the thousands of user8 of the 

i so topes  which are s e n t  ou t  from Oak Ridge o r  produced a t  a c c e l e r a t o r  

i n s t a l l a t i o n s .  The most successful  method of con t ro l  is t o  confine the 

contamination as much as possible  and remove the contaminants from the 

smallest possible  volumes of a i r  near the source. This requires e s p e c i a l l y  

designed hoods which contain t h e i r  own filters, air washers, p r e c i p i t a t o r s ,  

and such. 

passed up a s t a c k  of suitable height.  

hood surfaces which may be exposed t o  r ad ioac t ive  substances must be of a 

material that can be decontaminated r ead i ly ;  parts must be removable for 

replacement; a i r  samples must be taker. i n s ide  and outs ide of l a b o r a t o r i e s  

that we l a r g e  q u a n t i t i e s  of r ad ioac t ive  materials, as i n  chemical proces- 

s ing ;  and the utmost care i n  techniques must be taken t o  avoid s p i l l i n g  

This a i r  i s  then co l l ec t ed  through a c e n t r a l  filter system and 

Other points  t o  observe are that 

or the careless disposal  of radioactive mater ia ls  i n t o  ordinary laboratory 

sinks.  

In t he  case of r ad ioac t ive  s o l i d  wastes use fu l  material and 

equipment may be decontaminated and reclaimed. Contaminated c lo th ing  is  
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laundered and t e s t e 4  before mwe. Worthless a o l i d  mterials and equip- 

ment t h a t  cannot be decontaminated a re  buried in ca re fu l ly  aelected 

burial F o m d s  which are permanently fenced and r e s t r i c t e d  and which a re  

monitored regular ly .  Ea r th  cover usually assures adequate shielding but 

concrete  CoWr may be used i f  necessary. 

area8 should be se l ec t ed  and t e s t e d  t o  assure that there  rill be PO 

dangerous leaching of r a d i m c t i v e  materials underground and that the 

areas w i l l  be under permanent control .  Some have suggested that rad io-  

a c t i v e  waste materials be encased in large s t e e l  drums and disposed of by 

dumping t o  the  bottom of the  sea nmlry miles offehore. 

is being conducted on i nc ine ra t ion  and o ther  methods of concentrating 

s o l i d  wastes such as contaminated t r a s h  and b io log ica l  specimens i n  o r d e r  

t o  reduce the volume which muat be buried.  In t h i s  as in other  form of 

rad ioac t ive  wastes it m u s t  be remembered that r a d i o a c t i v i t y  Cannot be 

neu t ra l i zed  or destroyed by any known a r t i f i c i a l  process. 

materials can be concentrated or d i l u t e d  but the  rate of d i e in t eg ra t ion  

cannot be speeded up o r  re ta rded  and i t 3  e l iminated o n l y  by processes of 

n a t u r a l  decay which f o r  d i f f e r e n t  rad io iso topes  may requirrs d a p ,  mn ths ,  

o r  thousands o f  years.  

It i s  e e s e n t i a l  t h a t  burial 

Special research 

Radioact im 

Liquid wastes are produced i n  some quantity wherever rad ioac t ive  

materials are produced, processed, and pur i f ied  or where used a8 in 

h o s p i t a l s  and research l a b o r a t o r i e s  . 
a c t i v e  liquid wastes is a major problem throughout t he  atomic energy 

f i e l d  of a c t i v i t i e s  and one which must be met a t  a l l  research  and produc- 

t i o n  areas. 

Therefore the  disposal  of  radio-  

The magnitude of the problem va r i e s  g r e a t l y  depending upon 
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the  l o c a t i o n  and the type of ins t i tu t ion .  Work done a t  hosp i t a l s ,  uni- 

versitb8, I n d u s t r i a l  l abo ra to r i e s ,  and o the r  non-ABC f a c i l i t i e s  Usually 

involve8 the  w e  of only very small q u a n t i t i e s  of radioisotopes.  At the 

na t iona l  l a b o r a t o r i e s  such as the ORI& where research  and development 

include p i l o t  s ca l e  studies and sorm production much larger q u a n t i t i e s  

of rad ioac t ive  wastes may be expected. The greatest volumes of  l i q u i d  

r ad ioac t ive  wastes result a t  c e r t a i n  types of  large production p lan ts  

such as  the Hanford Works a t  Richland, Washington. 

The p o s s i b i l i t i e s  f o r  d i sposa l  of l i q u i d  r ad ioac t ive  waste8 

include concentrat ion as by evaporat ion or chemical t reatment  followed 

by permanent s torage for t he  long-lived materials; storage f o r  a period 

of weeks o r  months f o r  the shor t - l ived  materiale t o  allow rad ioac t ive  

decay; or d i l u t i o n  through d i spe r sa l  i n  sur face  waters. In considering 

methods of d i sposa l  o f  ind iv idua l  rad io iso topes  or mixed materials, the 

di f fe rences  in t h e i r  p roper t ies  must be taken i n t o  account. Physical 

p rope r t i e s  include the types of r ad ia t ion ,  the energ ies  involved, and 

the half-lives o r  rad ioac t ive  decay constants .  

f luence the a c t i o n  of  ingested rad io iso topes  on persons or animala - 
s o l u b i l i t y  and e f f i c i e n c y  of absorpt ion i n  the body, concentrat ion i n  

particular organs or tissues, and rate of e l imina t ion  from the body. 

Many of  the long-lived radioisotopes tend t o  be absorbed and concentrated 

Chemical proper t ies  i n -  

on c lay  p a r t i c l e s ;  and a160 in the bodies of l i v i n g  organisms such as 

a lgae  or aqua t i c  p lan ts  and animals. 

b i l i t y  o f  p a r t i c u l a r  i so topes  i n  water and the e f f i c i e n c y  of t h e i r  removal 

by water p u r i f i c a t i o n  p lan ts .  

O f  spec ia l  i n t e r n s t  i s  the sola- 

It i s  a l s o  of i n t e r e s t  t o  learn the  e x t e n t  
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t o  which var ious r ad ioac t ive  materials may be absorbed and concentrated 

by slimes and organic matter in drainage systems or sewage d i sposa l  

p l a n t s  . 
1% is  apparent that the d i s p o s a l  of radioact ive wastes present8 

d i f f i c u l t  problems similar t o  the  dieposal  of chemical wastes but compli- 

cated by the  pecu l i a r  p rope r t i e s  and hazards of the radioisotopes that 

may be present.  The o n l y  l o g i c a l  approach has been and must continue t o  

be through an adequate program of research  and p r a c t i c a l  s tud ie s .  

waste disposal  s t u d i e s  m * w t  be developed along broad lines. 

t o  physics and chemistry, they involve a basic s a n i t a r y  engineering ap- 

proach and var ious c o l l a t e r a l  f i e l d s  such as meteorology, geology, and 

biology. 

Such 

In  a d d i t i o n  

The broad publ ic  h e a l t h  implicat ions of the problems of radio- 

a c t i v e  wastes have received d e f i n i t e  a t t e n t i o n  and a considerable number 

of s a n i t a r y  engineers have been employed or have been assigned by o t h e r  

agencies  t o  work on these problems. 

have been e s t a b l i s h e d  including t h a t  of t he  Waste Disposal Research Sec- 

t i o n  i n  the Oak Ridge National Laboratory, study program on waste d i s -  

posal being conducted a t  o t h e r  AEC sites, and a number of research p ro jec t s  

in universities. Active work i n  the a n a l y s i s  and c o d i f i c a t i o n  of avail- 

a b l e  knowledge on waste disposal  is being done by a s p e c i a l  subcommittee 

of  the  National Committee on Radiat ion Protect ion.  This subcommittee i r  

giving particular a t t e n t i o n  t o  the  problems of  research i n s t i t u t i o n s ,  hos- 

p i t a l s ,  and o the r  o f f -p ro jec t  users of radioisotopes.  

Several programs f o r  t h i s  purpose 
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Waste Disposal Research Promam of Health Pplssics Divis ion 

The Waste Disposal Research Sec t ion  i n  t he  Health Physics Divi- 

s ion ,  QML, was organized July 1, 1948. Prior t o  that time the  need f o r  

a broad program of fundamental and p r a c t i c a l  s tud ie s  of radioactive wastes 

t o  consider both l o c a l  and general problems and wi th  a basic s a n i t a r y  

engineering approach had been emphasized and preliminary steps had been 

taken toward its establ ishment ,  This  is a cooperative p ro jec t  i n  which 

the  p a r t i c i p a t i n g  agencies  are ORNL, the USPHS, "PA, and the  Oak Ridge 

o f f i c e  of t h e  BBC. 

declared a n  unc la s s i f i ed  area o f  research BO that wi th  few exceptions we 

shall be permitted t o  publ ish whatever information we m y  obtain.  

Very r e c e n t l y  practically a l l  of our program has been 

The broad purpose of the program is, through fundamental and 

p r a c t i c a l  s tud ie s ,  (1) t o  evaluate the  hazards i n c i d e n t a l  t o  the release 

of r ad ioac t ive  materials i n t o  the  atmosphere, ground waters, and waste 

drainage systems; (2) t o  study the  f a c t o r s  that influence the  ex ten t  and 

s ign i f i cance  of such hazards; and (3) to a i d  i n  the development of ef-  

f e c t i v e  and economical measures f o r  t h e i r  prevention and con t ro l  under 

condi t ions of e i t h e r  peace or  war. 

The importance of  the  concentrat ion and the  r e t e n t i o n  of wastes 

a t  the  source is recognized and a t  ORNL t h e  Technical Divis ion conducts 

research  and develops methods for t h i 8  purposs. 

is  responsible  for t he  s tudy  of those wastes that must be discarded o r  

which escape after treatment wi th in  the  plant. 

are made d i r e c t l y  by the Health Physics group, The program is  a l s o  co- 

ordinated with s p e c i a l  meteorological, geological,  and b i o l o g i c a l  studies 

The Health Physics Divis ion 

Cer ta in  types o f  s t u d i e s  
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t h a t  am being conducted i n  the Oak Ridge area. 

emplayed by the Laboratory or on l o a n  from cooperating agencies  - now 

inc ludes  fou r  sen ior  personnel (sanitary engineers and s a n i t a r y  chemiets) , 
seven jun io r  s c i e n t i f i c  personnel, a l abora tory  technician,  and a secretary.  

Personnel of the Sect ion - 

The s tudy program comprises three general  areas of study: (1) 

survey s tudies ;  (2) process s tud ie s ;  and (3) corollary s tud ie s .  

Survey Studies  F i e l d  sampling pro jec ts  include t h e  co l l ec t ion  

and assay  of a v a r i e t y  of aqua t i c  and o the r  specimens which may i nd ica t e  

the d ispers ion  and behavior of rad ioac t ive  materials i n  the  natural en- 

vironment. 

d i t i o n s  of d i l u t i o n  and d i f fus ion  i n  surface rater. 

cont ro l led  exposure of f i s h  and algae In contaminated water are planned. 

Through these s tud ie s  we h o p .  t o  def ine the  s i t u a t i o n  in the  v i c i n i t y  of 

Oak Ridge and, by ex t rapola t ion ,  elsewhere, with spec ia l  re femnce  t o  the  

travel of re leased  materials, concentrat ion i n  mud, a lgae ,  f i s h ,  and o ther  

substances,  and the possible  human exposures t o  r a d i o a c t i v i t y  that amy 

r e s u l t  . 

Hydraulic and hydrologic data are analyzed t o  def ine the con- 

B p r i m e n t s  on the 

Process Studies .  This  category includes labora tory  and p i l o t  

p l an t  s tud ie s  on water, sewage, and i n d u s t r i a l  waste treatment processes 

which are well-establ ished and provide a l o g i c a l  s t a r t i n g  point  f o r  de- 

velopment of l i q u i d  wastes decontamination methods. This work is of publ ic  

hea l th  s ign i f icance  i n  that it w i l l  enable UB t o  determine the e f f e c t s  of 

rad ioac t ive  mater ia ls  upon san i t a ry  engineering work6 and processes. A8 

a co ro l l a ry  objec t ive  we will determine the  e f f ec t iveness  of these proceseea 

as waste treatment procedures. 
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Corollary Studies .  These include work t o  improve f i e l d  instru- 

mentation and labora tory  techniques as well as cooperative e f f o r t s  in con- 

junc t ion  with the TVA and with the geological ,  meteorological, and eco- 

l o g i c a l  study programs mentioned pmviouely.  Special pro jec ts  aret the 

development o f  surface rater survey instruments f o r  t h e  scanning of water 

and mud f o r  evidence of r ad ioac t iv i ty ;  and a se tup  for continuous rater 

and waste monitoring by conventional instruments at White Oak D a m  which 

is loca ted  a s h o r t  d i s tance  below the  ORNL area. 

Con c l  ua i on  

No one can foresee a t  present  the f u l l  ex ten t  or d i rec t ion  of 

As is of t en  the case with new atomic energy development in the  fu tu re .  

and important diacoveries ,  there has been a tendency t o  over-publicize 

and t o  exaggerate both the promise and the hazards of  operat ions I n  t h i s  

f i e l d .  

problems as they now exis t ,  t o  study and l e a r n  more of the fundamental 

f a c t o r s  involved, and t o  develop r a t i o n a l  systems of controls tha t  are as 

conservative and adaptable as possible  

research and developmental s tudy programs is emphasized cons tan t ly  and a 

large part of t h e  present  e f f o r t s  i n  connection with atomic energy p ro jec t s  

is devoted t o  research. 

The l o g i c a l  ob jec t ive  is t o  dea l  with the hea l th  and s a n i t a t i o n  

The importance of fundamental 

It is sometimes d i f f i c u l t  t o  judge, a t  a given time, how much 

The idea t h a t  I should l i k e  t o  convey progress a c t u a l l y  is being made. 

i s  one of optimism. Given a l i t t l e  time,, these problems rill be resolved 

j w t  as others  have been in the past. If you w i l l  recall,  ch lo r ina t ion  
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of  water was prac t iced  for many years before we r e d l y  understood the 

fundamena mechanism involved. In the present  instance,  ue may b con- 

f i d e n t  that understanding w i l l  proceed mom rapid ly ,  became everyom con- 

cerned is ,very conscioue of the problems involved, and a concerted e f f o r t  

is being made t o  solve them. 
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