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ABSTRACT 

Radioactive l i q u i d  waste generated by the  Oak Ridge Nat ional  Labora- 
t o r y  c o n s i s t s  of process waste and in termedia te  l e v e l  waste. Approx- 
imate ly  400,000 ga l lday  of process  waste, a t  r e l a t i v e l y  low a c t i v i t y  
l e v e l s ,  i s  decontaminated i n  a t rea tment  p l a n t  by t h e  a d d i t i o n  of 
l ime, soda ash,  and c l ay .  About 7000 ga l lday  of in te rmedia te  l e v e l  
waste, conta in ing  g r e a t e r  q u a n t i t i e s  of a c t i v i t y ,  i s  disposed of by 
pumping t o  two l imes tone - f i l l ed  t renches  from which it seeps through 
the  s o i l  t o  the  nearby stream and r i v e r  system. The t renches ,  which 
a re  f i l l e d  and covered, rep lace  a number of open p i t s  which were taken 
out  of s e rv ice  when excess ive  amounts of ruthenium c rea ted  a r a d i a t i o n  
hazard. Continuous monit.oring i n d i c a t e d  tha t  s t ront ium i s  e f f e c t i v e l y  
removed by these  d i s p o s a l  procedures; however, r e l a t i v e l y  l a r g e  quan- 
t i t i e s  of ruthenium reach the  r i v e r .  Because of t h i s  and t h e  l ack  of 
assurance t h a t  t h e  seepage system w i l l  permanently r e t a i n  o t h e r  
nucl ides ,  s o i l  d-isposal of l i q u i d  waste a t  t h e  Laboratory i s  being 
a'oandoned. I t  w i l l  be rep laced  by and evapora t ion  procedure wherein 
in termedia te  l e v e l  waste w i l l  be reduced i n  volume and the  concen- 
t r a t e s  even tua l ly  converted t o  s o l i d s  and disposed of i n  permanent 
conta iners .  
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A l l  the radioact ive  l i q u i d  waste a t  ORNL i s  separated i n t o  two 

c l a s s e s ,  and each c l a s s  i s  handled i n  a separa te  system. The f i r s t ,  

c a l l e d  process waste, i s  produced a t  a r a t e  of 400,000 ga l lday  and con- 

s i s t s  mainly of equipment cooling water and f l o o r  dra in ings  contaminated 

with chemicals and a r e l a t i v e l y  small amount of a c t i v i t y .  This waste i s  

processed through a lime - soda ash - c l a y  treatment  p l a n t  where approx- 

imately 80% of the  a c t i v i t y  i s  removed. The e f f l u e n t  from the  p l a n t  i s  

re leased  i n t o  a creek t h a t  runs through the  ORNL con t ro l l ed  a rea .  The 

creek flows i n t o  the  Clinch River, which d ischarges  i n t o  the  Tennessee 

River.  The a c t i v i t y  r e l eased  by t h i s  system t o  the creek c u r r e n t l y  runs 

90 between 1 and 1 112 curies/month; approximately ha l f  of it i s  S r  . 
The second c l a s s ,  r e f e r r e d  t o  a s  in termedia te- level  waste, i s  pro- 

duced a t  a r a t e  of about 7000 gal lday  and conta ins  the bulk of the  

a c t i v i t y  i n  wastes generated by the  Laboratory. This waste i s  co l l ec ted  

i n  underground tanks and then pumped i n t o  two l imes tone - f i l l ed  covered 

t renches  about one mile from the  Laboratory ( s e e  Fig.  1). The s o i l  i n  

t h i s  a r e a  i s  composed of c l a y  and Conasauga s h a l e ,  and the n a t u r a l  s o i l  

drainage i s  toward the  creek previous ly  mentioned, 

The d e t a i l s  of t rench cons t ruc t ion  a re  shown i n  Fig .  2 .  The l a r g e r  

of the two t renches ,  425 f t  long, has a holdup capac i ty  of approximately 

100,000 g a l  i n  the  voids i n  the crushed stone.  I t s  seepage r a t e  i s  

expected t o  be a t  l e a s t  5000 gallday. The exact  r a t e  has not  been d e t e r -  

mined, s ince  the  t rench has been i n  operat ion f o r  only th ree  weeks, t he  

s o i l  i s  not  y e t  sa tu ra t ed ,  and the  l i q u i d  l e v e l  has not  been maintained 

a t  a maximum f o r  a s u f f i c i e ~ t l y  long period of time. The s h o r t e r  t rench,  

300 f t  long, has a holdup capac i ty  of approximately 50,000 g a l  and a 
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seepage r a t e  of 4000 gallday. I t s  construction f e a t u r e s  a re  s imi la r  i n  

most respects  t o  those of the  long trench.  I t  has been i n  operation 

since June 1960. 

Before the covered trenches were constructed, s o i l  d isposal  of 

l i q u i d  waste was c a r r i e d  on by using th ree  1,000,000-gal, 15-ft-deep, 

open p i t s  ( s e e  Fig. 3) located  i n  the  same general  a rea  of the  covered 

trenches. These open p i t s  were used exclus ively  from 1951 u n t i l  June 

1960, when the  f i r s t  t rench was put  i n t o  operat ion.  From June 1960 u n t i l  

the  second t ~ e n c h  was put  i n t o  operat ion,  the  open p i t s  were used f o r  

about hal f  the  waste. Af ter  the  second trench was put i n t o  service ,  use 

of the  open p i t s  was discontinued. 

A l l  a c t i v i t y  discharged i n t o  the creek from a l l  Laboratory sources 

i s  monitored by continuous flow-measuring and proportional-sampling equip- 

ment a t  the  numbered locat ions  shown i n  Fig. 1. Seepage from the  open 

p i t s  i s  sampled a t  points  4 and 5. The seep from the f i r s t  t rench ( t r e n c h  

No. 5) put  i n t o  service  has only been grab-sampled thus f a r  and found t o  

contain an i n s i g n i f i c a n t  amount of Ru106 a c t i v i t y .  The seepage from trench 

No. 6 has not ye t  been checked, s ince no de tec tab le  a c t i v i t y  cm be expect- 

ed a t  the surface u n t i l  it has been i n  operat ion longer.  

A l l  the  samples taken thus f a r  from the  open-pit seep streams have 

shown t h a t  the  s o i l  i s  re ta in ing  p r a c t i c a l l y  a l l  the a c t i v i t y  except Ru 10 6 

and a s m a l l  amount of co60. Samples taken from wells  near the  p i t s  con- 

f irm t h a t  Ru106 i s  the  only nuclide moving i n  any s i g n i f i c a n t  quant i ty  

and t h a t  the  sr90 i s  re ta ined i n  the s o i l  near the  p i t  with no apparent 

danger of it moving i n t o  the seep streams. 

The open-pit waste d i sposa l  operat ions a t  the  Laboratory were con- 

sidered s a t i s f a c t o r y  u n t i l  the  l a t t e r  p a r t  of 1959. The operat ion was 





very simple and appeared t o  o f f e r  economy as  wel l  as  sa fe ty .  Although 

R U " ~  was being re leased i n t o  the  Clinch River i n  r e l a t i v e l y  l a rge  quan- 

0 t i t i e s ,  ~ r 9  released from the  process waste system and other  sources 

(no t  the p i t s )  was s t i l l  the  con t ro l l ing  contaminant i n  MPCw considera- 

t ions .  Late i n  1959 and e a r l y  i n  1960, however, severa l  inc iden t s  took 

place which prompted a c r i t i c a l  r eappra i sa l  of the  waste-disposal 

p rac t i ces .  One of the  inc idents  was a very high discharge of Ru106 t o  

the  p i t s  i n  September. During t h i s  month the p i t s  received a t o t a l  of 

116,000 cur ies ,  compared t o  an average of 850 cur ies  per  month during the 

previous four  years. This r a i sed  the  average concentrat ion of Ru106 i n  

the  r i v e r  by more than a f a c t o r  of 50 ( s e e  Table I ) .  

Although the  increase  i n  the  ruthenium contamination of the  r i v e r  

water d id  not  c rea te  a r e a l  hea l th  problem t o  the use r s  downstream, it 

became obvious t h a t  ser ious  publ ic- re la t ions  problems could r e s u l t  from 

these  re leases .  This p o s s i b i l i t y  was c l e a r l y  brought t o  our a t t e n t i o n  

by the AEC's Oak Ridge Gaseous Diffusion P lan t ,  the  f i r s t  use r  of the 

r i v e r  water downstream from the  Laboratory. The Plant  maintained a con- 

t inuous g ross -ac t iv i ty  monitor with recorder on the water in take  i n t o  the 

Plant .  Some of the operators who had observed the  increase  i n  a c t i v i t y  

on the  recorder became very concerned about t h e i r  hea l th  and began t o  

carry  t h e i r  own drinking water from home. It was apparent t h a t  explana- 

t ions  of MPCw values Tailed t o  s a t i s f y  them completely. Their supervisors 

and hea l th  phys ic i s t s ,  fo r  the reasons j u s t  s t a t e d  and poss ib ly  because 

of t h e i r  own f e a r s ,  exerted pressure t o  t r y  t o  reduce the  re leases  from 

the Laboratory. 

A t  th-is time a l so ,  there  b?gan t o  be doubts about the a b i l i t y  of 



Table I - ~u~~~ A c t i v i t y  Released From Open P i t s  
t o  White Oak Creek and Clinch River 

106 Average Maximum 
T o t a l  A c t i v i t y  Ru106 t o  ~u~~~ Seeped Ru Concentrat ion ~u~~~ concent ra t ion  

Year t o  P i t s ,  Curies  P i t s ,  Curies  t o  Creek, Curies  i n  R i v e r , p c / m l  i n  River ,U c/ml 

1956 35,000 5,600 Not a v a i l a b l e  1.1 x 10- 8 3.2  x  

1961 through 4,000 
J u l y  



the s o i l  t o  r e t a i n  permanently the other  radionuclides, mainly srgO* 

By the end of 1959, a t o t a l  of 37,000 cur ies  of srgO had been placed i n  

the open p i t s .  A l l  samples taken from seep streams and wells  located 

near the p i t s  gave no evidence of any s i gn i f i c an t  movement of strontium 

a c t i v i t y .  However, there  appeared t o  be no way t o  account f o r  the  loca- 

t i on  of every por t ion of the  a c t i v i t y  and t o  p red ic t  with c e r t a i n i t y  i t s  

future  behavior. 

Another condition which began t o  appear very unsa t i s fac to ry  during 

the c r i t i c a l  reappraisa l  of the  open-pit operation was the high radia t ion 

background i n  the  v i c i n i t y  of the p i t s .  Although the  exposure of per- 

sonnel during normal operations had been only a minor problem, it 

became ser ious  a f t e r  the high re lease  of ruthenium, when an attempt was 

made t o  s e t  up an extensive sampling procedure i n  the p i t  area .  A Pro- 

posal  t o  d r i l l  sample wells  adjacent t o  the  p i t s  could not be considered 

because the  background i n  t h a t  a r ea  was a s  high a s  1500 mr/hr. 

The two covered trenches were put i n t o  operation only a s  a tempo- 

r a ry  subs t i t u t e  f o r  the  open p i t s .  Since they are  covered, the  problem 

of a high radia t ion background i s  el iminated.  They have been placed i n  

an area  where seepage t o  the  surface i s  expected t o  take a much longer 

time, so t h a t  the  ~u~~~ w i l l  be considerably reduced by decay before it 

i s  released.  

To fu r t he r  reduce the ruthenium seepage problem, the  trenches are  

no longer used fo r  d isposal  of highly concentrated ~u~~~ wastes. These 

are separated and permanently s tored i n  tanks. As a long-range perma- 

nent solut ion,  it i s  planned t h a t  intermediate-level  waste w i l l  be evap- 

orated and then eventually concentrated t o  a so l i d  form, possibly by 



c a l c i n a t i o n ,  f o r  s to rage  i n  permanent con ta ine r s .  The evaporator  i s  now 

being designed and i s  expected t o  be i n  opera t ion  l a t e  i n  1963. The f i n a l  

concent ra t ion  s t age  i s  scheduled t o  be i n  opera t ion  before  t h e  e x i s t i n g  

s torage  tanks a r e  f i l l e d  wi th  evaporator  concent ra te .  

I n  summary, a f t e r  t e n  yea r s  of shallow ground d i s p o s a l  of l i q u i d  

wastes a t  ORNL, confidence i n  t h e  long-term s a f e t y  of  t h e  opera t ion  has  

been shaken. A l l  t h e  t e s t s  t h a t  have been made thus  f a r  have no t  s a t i s -  

f a c t o r i l y  ru l ed  out  t h e  ve ry  remote long-range p o s s i b i l i t y  of s e r ious  

Clinch River contamination. This  f a c t ,  p l u s  the  p u b l i c - r e l a t i o n s  prob- 

lems t h a t  could be c rea t ed  by continued r e l e a s e s  of R U ~ ' ~ ,  even though 

these  r e l e a s e s  may be below to l e rance  l e v e l s ,  could have a de t r imen ta l  

e f f e c t  on t h e  long-term opera t ion  of t h e  Laboratory. The Laboratory 

management has t h e r e f o r e  concluded t h a t  it would serve  the  b e s t  i n t e r e s t s  

of both  t h e  pub l i c  and t h e  Laboratory t o  d iscont inue  i t s  l iquid-was te  

ground d i s p o s a l  opera t ion .  
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