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ENVIRONMENTAL ASSESSMENT 

A B O V E - G R A D E  S T O R A G E  O F  R A F F I N A T E  F I L T E R  C A K E  

Ih 

INTRODUCTION 

This document has been p repa red  i n  acco rdance  w i t h  p o l i c i e s  
and p rocedures  of  t h e  Energy Research a n d  Development Ad- 
m i n i s t r a t i o n  ( E R D A )  a s  s t a t e d  i n  10 C F R  P a r t  1 1 .  

1 .O Proposed A c t i o n ,  Environment A f f e c t e d ,  a n d  A n t i c i p a t e d  
B e n e f i t s  

1 . 1  Proposed Act ion  

This s u b j e c t  p r o j e c t  p roposes  t h e  s t o r a g e  o f  
f i  1 t e r ,  cake g e n e r a t e d  by t h e  f i  1 t r a t i o n  of  
r a f f i n a t e  from t h e  R e f i n e r y  p r o c e s s i n g  o f  
uranium c o n c e n t r a t e s ,  above-grade  i n  a manner 
des igned  t o  minimize t h e  s p r e a d  o f  con$.ami- 
n a t i o n  t o  t h e  s u r r o u n d i n g  envi ronment .  

The proposed s t o r a g e  a r e a  w i l l  be l o c a t e d  i n  
t h e  p r e s e n t  was te  p i t  a r e a  a s  s h o w n  i n  
Figure 1 .  I t  w i l l  c o v e r  a p o r t i o n  of  t h e  
f i l l e d - i n  P i t s  1 and 2 a n d  w i l l  be a p p r o x i -  
mate ly  1 .0  a c r e  i n  a r e a .  The c o n s t r u c t i o n  
a n d  proposed o p e r a t i n g  mode a r e  d e s c r i b e d  i n  
d e t a i l  i n  S e c t i o n  2 .0  o f  t h i s  document. 

1 . 2  Environment A f f e c t e d  

The Feed M a t e r i a l s  P roduc t ion  Cen te r  ( F M P C )  i s  
an i n d u s t r i a l  f a c i l i t y  owned by t h e  United 
S t a t e s  Energy Research a n d  Development A d m i n -  
i s t r a t i o n  ( E R D A )  and o p e r a t e d  by t h e  Nat iona l  
Lead Company of  Ohio.  I t  i s  l o c a t e d  n e a r  F e r n a l d  
i n  t h e  Grea t  Miami R ive r  Va l l ey  i n  sou thwes te rn '  
O h i o ,  app rox ima te ly  20 m i l e s  no r thwes t  o f  

- - - - _ _  _ C i n c i n n a t i .  - -The-p_lant p r o p e r - o c c u p i e s  136- ac res  - _ _  - - - - - 
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N,OTE: Test Wells 2 and 4 are no longer in service. 
b 

PROD. WELL no. 3 
123t62.34 
EBt(8.28 . 
EL. 99.81' 

. - . . . .- ..- .. -.-. . ~. .. . - -  - - 

FIGURE 1 Chemical Waste Pits, Showing Above-Grade Storage Location 



- 7 -  

in the  center  o f  a 1 , 0 5 0  c re  s i t e .  Most o f  t he  
s i t e ,  including a l l  o f  the production p l a n t  a r ea ,  
i s  located within Hamilton C o u n t y ,  Ohio, b u t  a p -  
proximately 200 acres  a re  in southern Bu t l e r  

. C o u n t y .  The v i l l ages  o f  Fernald ( p o p .  3 0 ) ,  New 
Baltimore ( p o p .  200), Ross ( p o p .  3,000), a n d  
S h a n d o n  ( p o p .  500)  a r e  a l l  l o c a t e d  w i t h i n  a few 
mi 1 es o f  the  p l a n t .  Hamilton-,-O~hj-o-(.p.o.p-._6.7_,865-) 
-is approximately 1 0  miles no r theas t .  

I 
u 

Figure 2 shows the r e l a t i v e  l o c a t i o n  o f  these  
p o p u l a t e d  areas t o  the FMPC.  . 

Glacial a c t i o n  gave the  FMPC area i t s  basic geo- 
logical  f ea tu re s .  Out-wash from r e t r e a t i n g  
g l a c i e r s  f i l l e d  in the former course o f  a l a rge  
ancient  r i v e r .  Through t h i s  f i l l ,  the Miami River 
has c u t  i t s  present course a n d  the  r i v e r  bed i s  
now l o c a t e d  a b o u t  60 f e e t  below t h e  o r ig ina l  level  
o f  the  g l ac i a l  depos i t s .  The area e a s t  o f  the  
F M P C ,  in the Miami River f l o o d  p l a in ,  has  f e r t i l e  
s o i l  a n d  i s  reported t o  contain some o f  the bes t  
farmland in t h e  s t a t e .  I n  the  gently r o l l i n g  u p -  
l a n d s  west o f  the  f l o o d  p l a i n ,  the  th in  s o i l  
mantle over the g l ac i a l  d r i f t  i s  l e s s  f e r t i l e .  

A 1  t h o u g h  there  a re  several  small i ndus t r i e s  n e a r  
the F M P C ,  t h e  major economic a c t i v i t i e s  in t h i s  
rura l  area a re  farming, dairying, a n d  the r a i s ing  
o f  beef c a t t l e .  Farm crops include sweet corn,  
f i e l d  corn,  soybeans,and wheat. Truck c rops  a r e  
widely g r o w n  a n d  so ld  a t  local produce stands 
a n d  in nearby urban markets. 

The g l ac i a l  f i l l  a n d  the  Miami River have p r o v i d e d  
two o the r  important a r e a  products-ground water 
a n d  gravel .  The permeable g l ac i a l  d e p o s i t s ,  c a l l e d  

. v a l l e y - t r a i n ,  house a bount i ful  deep  aqui fe r  from 
which FMPC a n d  o thers  d r a w  supp l i e s .  The Miami 
River continuously provides par t  o f  the aqui fe r  
recharge. , 

Gravel p i t  operat ions a r e  a f a m i l i a r  s i g h t  in the  
Miami Valley. Some operat ions a re  located a l o n g  
the r i v e r ,  w i t h  a sand dike separat ing gravel 
washwater from the  r i v e r ,  Other operations a re  
within t h e  f l o o d  p l a i n ,  b u t  a r e  several  hundred 
f e e t  from t h e  r i v e r .  - - -  . -  

- 
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The r i v e r  r e c e i v e s  s u b s t a n t i a l  amounts o f  i n d u s -  
t r i a l  a n d  munic ipa l  was tes  upstream from t h e  
FMPC.  The c i t i e s  of  Dayton, Middletown, Hamil ton,  
a n d  F a i r f i e l d  a r e  major  c o n t r i b u t o r s .  L i t t l e  
r e c r e a t i o n a l  use  i s  made o f  t h e  r i v e r .  Downstream 
from t h e  FMPC,  t h e  p o p u l a t i o n  i s  s p a r s e  and i n d u s -  
t r i e s  a r e  smal l  and s c a t t e r e d .  About 18 mi l e s  
away, t h e  Miami meets t h e  Ohio R i v e r .  

The topography i n  t h e  immediate v i c i n i t y  of t h e  
chemical was t e  p i t  a r e a  i s  f l a t  t o  g e n t l y  r o l l i n g .  
Paddy's  R u n  Creek ,  a small  s t r e a m  i n  which a f low 
g e n e r a l l y  on ly  e x i s t s  du r ing  t h e  p e r i o d  Janua ry  
t o  May, f lows  wes t  of  t h e  chemical was t e  p i t  a r e a ,  
a n d  i t s  v a l l e y  i s  t h e  most s i g n i f i c a n t ,  t o p o g r a p h i c a l  
f e a t u r e  o f  t h e  immediate a r e a .  Paddy ' s  R u n  Creek 
meanders th rough t h e  wes te rn  p o r t i o n  o f  t h e  FMPC 
s i t e ,  p a s s i n g  t h e  s o u t h e r n  boundary n e a r  t h e  s o u t h -  
west  c o r n e r  of  t h e  s i t e .  

Paddy ' s  R u n  Creek j o i n s  the  Miami R ive r  a p p r o x i -  
mate ly  two mi l e s  sou th  o f  t h e  FMPC s i t e  and 1 - 1 / 2  
mi l e s  downstream from New B a l t i m o r e .  

I 
- I 
1 
I 

m 

. -  a 

FMPC and t h e  immediately s u r r o u n d i n g  a r e a  i s  shown 
i n  Figure 2 .  

1 . 3  A n t i c i p a t e d  B e n e f i t s  

1 .3 .1  The proposed p lan  would p r o v i d e  an economical 
and e n v i r o n m e n t a l l y  a c c e p t a b l e  method f o r  
s t o r i n g  t h e  r a f f i n a t e  cake g e n e r a t e d  d u r i n g  
t h e  remainder  o f  t h e  uranium c o n c e n t r a t e  p r o -  
c e s s i n g  campaign. 

The e s t i m a t e d  p r e p a r a t i o n  c o s t  f o r  t h e  1 . 0  
a c r e  s i t e  i s  $12,000,  o p e r a t i o n a l  c o s t  for  
t h e  remainder  o f  the  c o n c e n t r a t e  campaign 
i n c l u d i n g  t h e  c o s t  o f  f i l t e r i n g  t h e  r a f f i n a t e  
i s  $183,320 a n d  r e t i r e m e n t  c o s t  f o r  t h e  
above-grade  s i t e  i s  e s t i m a t e d  t o  be $8,400.  
T h i s  g i v e s  a t o t a l  e s t i m a t e d  c o s t  f o r  hand l ing  
t h e  r a f f i n a t e  g e n e r a t e d  d u r i n g  t h e  remainder  
o f  t h e  campaign of  $203,720. This compares 
t o  a p p r o x i m a t e l y  $400 ,000  f o r  t h e  c o n s t r u c t i o n  
of  a new p i t .  Another a l t e r n a t e  i n v o l v i n g  
f i l t r a t i o n  o f  t h e  r a f f i n a t e  p l u s  a p o r t i o n  o f  
P i t  5 s l u d g e  and r e t u r n  of  t h e - f i l t e r  cake  t o  
P i t  5 has  been e s t i m a t e d  t o  c o s t  $315,570. 

I Q ... 
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I 
f . 3 .  The p r o j e c t  wou d p r o v i d e  a f u l l - s c a l e  

d e m o n s t r a t i o n  o f  above-grade  s t o r a g e  a s  a 
t e c h n i q u e  f o r  permanent d i s p o s a l  o f  r a d i o -  
a c t i v e  was te  s l u d g e s .  This  t e c h n i q u e  might- 
t hen  be a p p l i e d  t o  t h e  r e t i r e m e n t  o f  P i t  5 
a t  t h e  FMPC,  t h e  s l u d g e  p i t s  a t  Weldon 
S p r i n g ,  and any o t h e r  p i t s  under  E R D A  con- , 

t r o l  t h a t  r e q u i r e  retiremeKt-. 

2 .0  E V A L U A T I O N  OF E N V I R O N M E N T A L  IMPACT 

2 . 1  

I 

B 
I. 

P r o j e c t  D e s c r i p t i o n  

Above-grade s t o r a g e  of  r a d i o a c t i  v e l y - f i l t e r e d  
s l u d g e s  was conce ived  a s  a n  a l t e r n a t e  t o  p i t  s t o r -  
age o f  t h e s e  m a t e r i a l s .  I t  was t h o u g h t  t h a t  
l o c a t i o n  o f  t h e  m a t e r i a l  above-grade i n  a con- 
t r o l l e d  manner would minimize t h e  t r a n s f e r  of  
w a t e r - s o l u b l e  s a l t s  and /o r  r a d i o a c t i v e  contami-  
n a n t s  t o  t h e  undergound a q u i f e r ,  would permit 
d ry ing  of  t h e  m a t e r i a l  and r e s u l t  i n  c o n s o l i d a -  
t i o n  t o  a r e l a t i v e l y  small  volume. I t  was a l s o  
f e l t  t h a t  above-grade  s t o r a g e  would be cheaper  
than  p i t  s t o r a g e .  

R e s u l t s  o f  l a b o r a t o r y  t e s t i n g  of samples  o f  t h e  
r a f f i n a t e  cake  and P i t  5 s l u d g e  f i l t e r  cake  a r e  
summarized a s  f o l l o w s :  

1 .  

2 .  

3 .  

The o r i g i n a l  f i l t e r  cake c o n t a i n e d  a b o u t  70% 
m o i s t u r e ,  a n d  h a d  a d e n s i t y  o f  a b o u t  7 2  p o u n d s  
p e r  c u b i c  f o o t  ( l b / f t ) .  T h e r e f o r e ,  each c u b i c  - 
f o o t  o f  cake  c o n t a i n e d  abou t  50 pounds o f  
evaporab l  e w a t e r .  

The o r i g i n a l  cake  h a d  a c o n s i s t e n c y  of very 
s o f t  mud.  I f  c a r e f u l l y  emplaced, i t s  a n g l e  
o f  r epose  was h i g h ;  however, i t  would s u p p o r t  
very l i t t l e  w e i g h t .  

The cake  ga ined  s t r e n g t h  r a p i d l y  w i t h  loss  of 
w a t e r .  A t  a 2 0 % . w e i g h t  l o s s  i t  was e s t i m a t e d  
t h a t  a p i l e  of  t h e  m a t e r i a l  would s u p p o r t  a 
man's w e i g h t  and a t  35% l o s s  would s u p p o r t  
heavy equipment .  This  t r a n s l a t e s  t o  a wa te r  
loss  o f  1 4 . 4  and 25.2 l b / f t 3 ,  r e s p e c t i v e l y .  
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4 .  Dry,ng t e s t s  i n d i c a t e d  wa te r  removal proceeds  
a t  a n e a r l y  c o n s t a n t  r a t e  per  u n i t  s u r f a c e  
a r e a  u n t i l  a l a r g e  p e r c e n t a g e  of t h e  t o t a l  
w a t e r  i s  removed. As d r y i n g  p r o c e e d s ,  t h e  
s u r f a c e  remains s a t u r a t e d  as water  d i f f u s e s  
t o  t h e  s u r f a c e .  The e v a p o r a t i o n  r a t e  t h e r e -  
f o r e  approaches  t h a t  f r o m  a f r e e  w a t e r  s u r f a c e .  

5 7 A s  d r y i n g  p r o c e e d s ,  t h e  cake s h r i n k s  i n  volume 
a n d  t h e  s h r i n k a g e  volume i s  a lmost  equal  t o  
t h e  volume o f  w a t e r  removed. The f i n a l  d r i e d  
cake volume was approx ima te ly  40% of the  

. o r i g i n a l  volume and i t s  d e n s i t y  was 5 4  l b / f t 3 .  

6 .  Add i t ion  of  w a t e r  t o  t h e  p a r t i a l l y  or f u l l y  
d r i e d  m a t e r i a l  does no t  r e s u l t  i n  s w e l l i n g  o r  
d e c r e p i t a t i o n .  I n  o t h e r  words,  t h e  s h r i n k a g e  
i s  i r r e v e r s i b l e .  F u l l y  d r i e d  cake  when im- 
mersed i n  w a t e r  re imbibed  39% of  t h e  w a t e r  
o r i g i n a l l y  h e l d  b u t  d i d  n o t  swe l l  n o t i c e a b l y .  

The e s t i m a t e d  q u a n t i t y  of r a f f i n a t e  cake  t o  be 
g e n e r a t e d  d u r i n g  the  remainder  o f  t h e  R e f i n e r y  con- 
c e n t r a t e  campaign was 2,000,000 g a l l o n s .  Th i s  i s  
e q u i v a l e n t  t o  267,000 c u b i c  f e e t  a n d  would c o v e r  a n  
a r e a  of one a c r e  t o  a depth  o f  a b o u t  6 f e e t .  These 
va lues  were s e l e c t e d  f o r  use i n  t h e  p l ann ing  phase 
o f  t h e  Above-Grade S t o r a g e  p r o j e c t .  

A n  e s t i m a t e  was made o f  t h e  t ime r e q u i r e d  f o r  a 
6 - f o o t  t h i c k  l a y e r  o f  cake  t o  d r y  s u f f i c i e n t l y  t o  
s u p p o r t  heavy equipment  a n d  pe rmi t  f i n a l  c o v e r i n g  
and r e t i r e m e n t .  This e s t i m a t e  was based on t h e  
r e s u l t s  o f  t h e  l a b o r a t o r y  d r y i n g  t e s t s  and t h e  
a v a i l a b l e  i n f o r m a t i o n  on m e t e o r o l o g i c a l  c o n d i t i o n s  
i n  t h i s  a r f a .  As i n d i c a t e d  above,  a w a t e r  l o s s  o f  
25.2 l b / f t  was e s t i m a t e d  t o  be r e q u i r e d  t o  e n a b l e  
t h e  cake t o  s u p p o r t  heavy equipment .  I n  a 6 - f o o t  
bed t h i s  i s  e q u i v a l e n t  t o  t h e  e v a p o r a t i o n  o f  29 
i n c h e s  of  w a t e r .  Drying r a t e  c a l c u l a t i o n s  r e s u l t e d  
i n  an e s t i m a t e d  " n e t "  f r e e  s u r f a c e  e v a p o r a t i o n  o f  
2 4  i n c h e s  of  w a t e r  p e r  y e a r .  By " n e t "  e v a p o r a t i o n  
i s  meant t h e  d i f f e r e n c e  between l o s s  o f  w a t e r  brought  
abou t  by s o l a r  h e a t  i n p u t  and c o n v e c t i v e  a i r  d r y i n g  
l e s s  t h e  g a i n  o f  w a t e r  f rom r a i n f a l l .  This would 
i n d i c a t e  s u f f i c i e n t  d r y i n g  shou ld  o c c u r  i n  two 
y e a r s .  .On a conse rva t i -ve  b a s i s  i t  m i g h t  t a k e  3 t o -  
4 y e a r s .  

I 
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I n  order t o  check t h e  v a l i d i t y  o f  t h e  laboratory 
r e s u l t s  a n d  ca l cu la t ions  described a b o v e ,  a f i e l d  
demonstration t e s t  i s  being c o n d u c t e d .  A 6 0 - f o o t  
by 6 0 - f o o t  t e s t  area was prepared following the 
precepts envisioned f o r  the  f u l l - s c a l e  one acre  
s i t e .  T h e  t e s t  p l o t  was l o c a t e d  on the covered 
Chemical Waste P i t  N o .  2 .  This-along with the 
t e n.t at-v-el-0.ca.t-i o n-fo r-t h e-1-.-0-a c r-e-s-i-t e --i-s 
shown in Figure 1 .  

The basic precepts o f  Above-Grade Storage may be 
summarized as  f o l l o w s :  

I 
1 

1 
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1 .  Provide a ra ised well-drained s torage  area 
where t h e  cake can be c a r e f u l l y  emplaced in 
a well-shaped p i l e  o f  the  desired height.  

2 .  Minimize the spread o f  chemical a n d  radio- 
a c t i v e  contamination f rom the s tored  cake 
during the drying period. 

3. After  s u f f i c i e n t  drying o f  the material  has 
occurred, reshape the p i l e  t o  cover a minimum 

depth t o  permit the growth o f  grass a n d  shrubs.  
. a r e a  a n d  cover i t  with ear th  t o  a s u f f i c i e n t  

The f i e l d  demonstration t e s t  which i s  now in progress 
f o l l o w s  t h e  above precepts a s  c lose ly  a s  possible .  
A sketch o f  t h e  t e s t  area i s  shown in Figure 3. 

A s  shown, the t e s t  area cons i s t s  of a square " i s l a n d "  
o f  ra i sed  g r o u n d  measuring approximately 60 f e e t  o n  
an edge. I n  t h i s  a r e a ,  ear th  was pi led a n d  compacted 
t o  a depth of  a b o u t  30 inches a b o v e  the  sur face  o f  
P i t  2 .  A b o u t  one f o o t  o f  c o a l  cinders was p i led  
on t o p  of the  e a r t h .  A p i t  was prepared on one s i d e  
o f  the  ra ised area w i t h  a diameter o f  a b o u t  20 f e e t  
a n d  r o a d f i l l  gravel a n d  sand were emplaced leading 
in to  the  edge o f  t h e  p i t .  Trucks loaded with the 
r a f f i n a t e  cake from the f i l t e r s  i n  P l a n t  8 d i s -  
cha rged  t h e i r  l o a d s  i n t o  t h i s  p i t ,  a n d  a m o b i l e  
crane with clamshell was used t o  l i f t  the  f i l t e r  
cake from the  dumping p i t  a n d  place i t  t o  a depth 
o f  6 t o  8 f e e t  on the southern h a l f  o f  the  ra i sed  
s torage  a rea .  

1 
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A moat  e i g h t  f e e t  wide with outer  r ised e 
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r th  
dike w a l l s  a b o u t  10 f e e t  wide surrounds the raised 
s torage area except o n  the n o r t h  end where t h e  
roadway leads in to  the dumping p i t .  The moat 
catches any rainwater which dra ins  from the s t o r -  
age a r e a  o r  a n y  f i l t e r  cake which f a l l s  from the 
p i l e  or i s  washed i n  by heavy r a i n s .  

Lo a-d i-n-g-o f-c a-k-e-i nt-o-t'h-e-aTTb e g a n on MF22,a n d 
was completed on June 9 ,  1 9 7 5 .  I n  a l l ,  29  t ruck-  
loads o f  wet f i l t e r  cake containing approximately 
70% by weight water a n d  with a t o t a l  weight o f  2 7 5  
t o n s  were placed on the southern h a l f  o f  the s t o r -  
age a rea .  Loading o f  t h i s  quant i ty  o f  material 
from the dumping p i t  t o  the  s torage  a r e a  required 
approximately 7 hours operating time w i t h  the  
mobile crane.  

No d i f f i c u l t y  was encountered in emplacing the cake  
o n  t h e  s torage  area a n d  l i t t l e  o r  no s p i l l a g e  o f  
cake  i n t o  the moat  occurred. D u r i n g  the t w o - m o n t h  
period s ince  the t e s t  s t a r t e d ,  several  heavy r a ins  
o f  u p  t o  1 . 0  inch have  o c c u r r e d .  This heavy 
p r e c i p i t a t i o n  has caused o n l y  minor erosion o f  the  
f i l t e r  cake  i n to  the surrounding moat a rea ,  a n d  
there  has  been no escape o f  s o l i d s  or l iqu ids  
beyond the e x t e r i o r  diking. A not iceable  shr ink-  
age  in the height of t h e  p i l e  (8-10 inches) has 
occurred. Samples o f  cake t a k e n  from t h e  p i l e  
a n d  a n a l y z e d  f o r  moisture ind ica ted  t h a t  the 
i n i t i a l  d r y i n g  r a t e  has  been s a t i s f a c t o r y .  The 
cake has dr ied t o  t h e  point t h a t  i t  now e a s i l y  
supports the weight o f  a man with no,appreciable  
indentat ion of the sur face .  I No evidence o f  dusting 
from the p i l e  has  been observed. 

The f i e l d  t e s t  has pointed u p  a f a c t o r  w h i c h  tends 
t o  lower the  r a t e  o f  moisture removal by evapora- 
t i on .  The f i l t e r  cake  contains  perhaps as  m u c h  
as 30 t o  50 percent so luble  n i t r a t e  s a l t s  o n  a 
water-free bas i s .  The m a j o r  c a t i o n  associated 
with the n i t r a t e  i s  c a l c i u m  w i t h  smal ler  amounts 
o f  magnesium, sodium, a n d  potassium ions existin'g 
in the  so lu t ion  phase. The v a p o r  pressure lowering 
e f f e c t  caused by the n i t r a t e  s a l t s  in so lu t ion  
lowers the  dr iving force f o r  evaporation s i g n i f i -  
can t ly .  The evaporation r a t e  wi l l  continue t o  
d r o p  o f f  a s  moisture - i s  removed a n d  ax the so lu t ion  
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f rom which the evaporation occurs becomes more 
a n d  more concentrated i n  the n i t r a t e  s a l t s .  The 
s a l t  concentration a l s o  tends t o  increase  a t  the 
sur face  o f  the  p i l e  as the sur face  evaporation 
causes d i f fus ion  o f  the l i q u i d  phase towards the 
sur face .  I f  f u r t h e r  evaluation o f  f i e l d  t e s t  
r e s u l t s  ind ica tes  t h e  soluble  s a l t s  c a n n o t  be 
to l e ra t ed  i n  the  s tored  cake, provisions w i l l  be 
m a-d e-i-n-t h-e-f u-l-l=s-c-a-l-e-p-r-o-c-e-dVre-f O r a s  K i n g -  
them o u t  o f  t h e  cake before i t  i s  emplaced o n  
t h e  one acre  s i t e .  This should be f a i r l y  e a s i l y  
accomplished by a c t i v a t i n g  the washing sprays on 
the r a f f i n a t e  f i l t e r s .  

A s  present ly  planned, the f u l l - s c a l e ,  above-grade 
s torage  area w i l l  be a n  expansion o f  the  t e s t  
area j u s t  discussed. The o n l y  s i g n i f i c a n t  change 
being contemplated ( o t h e r  t h a n  possible  washing 
o f  t h e  f i l t e r  cake) i s  the use o f  p l a s t i c  sheet ing 
between the ea r th  and cinder layer .  The purpose 
o f  t h i s  p l a s t i c  i s  t o  a c t  as a moisture b a r r i e r  a n d  
prevent the d i f fus ion  o f  water from the  ground i n t o  
the s tored  cake. The other  d e t a i l s  o f  construct ion 
wil l  be the same as shown i n  Figure 3 f o r  the t e s t  
area except the  s i z e  wi l l  now be a b o u t  1 . 0  acre .  
The operat ing procedure w i l l  be the same as t h a t  
described f o r  the demonstration t e s t  except t h a t  
new u n l o a d i n g  p i t s  w i l l  be needed as the p i l e  ex- 
pands. The o l d  p i t s  w i l l  be f i l l e d - i n  as the 
s torage p i l e  encroaches on them. 

A t  the  conclusion o f  the Refinery Concentrate 
c a m p a i g n ,  the  s to red  cake w o u l d  be allowed t o  dry 
u n t i l  i t  a t t a i n e d  s u f f i c i e n t  s t rength  and dryness 
t o  permit handling by heavy equ ipmen t .  A s  
mentioned above, i t  i s  estimated t h a t  t h i s  w o u l d  
require  3 t o  4 years  d r y i n g  time. When a s u i t a b l e  
s t a t e  o f  dryness i s  reached the p i l e  w i l l  be re- 
shaped i n t o  a t runcated cone form. Based on 
an t i c ipa t ed  shrinkage from laboratory t e s t s ,  i t  i s  
estimated t h a t  the  f i n a l  cone w o u l d  cover an  area 
o f  a b o u t  one- third acre a n d  w o u l d  be a b o u t  20-feet  
h i g h .  The dr ied cake w o u l d  then be covered w i t h  a 
l aye r  o f  a spha l t  a s  a water re ta rdant  a n d  f i n a l l y  
with a l ayer  o f  e a r t h  w h i c h  w o u l d  be planted with 
grass a n d  shrubs.  
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2 . 2  Charac te r i s t i c s  o f  the  Cake 

The cake t o  be s tored  i s  generated by the f i l t r a t i o n  
o f  a lime neut ra l ized  r a f f i n a t e  stream produced by 
a solvent  ex t r ac t ion  process used t o  convert uranium 
concentrates t o  pu r i f i ed  uranium t r i o x i d e  ( U O s ) .  
The uranium concentrates  a r e  dissolved i n  n i t r i c  
a c i d  a n d  fed t o  a l i q u i d - 1  i q u i d  solven_t--ex~ttac-t-i-on 
p r o c e s s f o r  p u r i f i c a t i o n .  I n  primary ex t r ac t ion  
the u r a n y l  n i t r a t e  feed s t r eam i s  contacted i n  pulse 
columns w i t h  a countercurrent  organic solvent  
stream w h i c h  cons i s t s  o f  t r i b u t y l  phosphate ( T B P )  
d i lu t ed  w i t h  kerosene. The u r a n i u m  t r a n s f e r s  t o  
the o r g a n i c  phase leaving v i r t u a l l y  a l l  the  impuri- 
t i e s  i n  the  aqueous r a f f i n a t e  stream. The r a f f i n a t e  
i s  neutral ized with lime ( C a d )  a n d  f i l t e r e d ,  
producing the  r a f f i n a t e  f i l t e r  cake which requi res  
s torage .  I n  the o r ig ina l  p l a n t  design the r a f -  
f i n a t e  was processed f o r  n i t r a t e  recovery w i t h  the  
r e s u l t i n g  n i t r i c  acid being recycled t o  digest ion 
a n d  the d r y  metal oxide s tored  i n  concrete s i l o s .  
This process proved t o  be unsa t i s fac tory  because 
o f  h i g h  maintenance a n d  operat ing cos ts  a n d  was 
abandoned. The r a f f i n a t e  was then neut ra l ized  
w i t h  lime a n d  s e n t  t o  s e t t l i n g  ponds where the  
s o l i d s  s e t t l e d  and remained while the c l e a r  decant 
l i q u o r  was discharged t o  the r i v e r .  F i l l i n g  o f  the 
s e t t l i n g  p i t  w i t h  s ludge has necess i ta ted  changing 
o f  t h i s  procedure. 

I 
I 
I 
I 
I 
I 
I. 

1 
I 
1 
I 
u 
I - -  

A s  i t  comes from the  f i l t e r  t h e  r a f f i n a t e  cake  has  
a moisture content o f  a b o u t  70% a n d  i s  equivalent 
t o  a s o f t  slimy mud.  The so luble  s a l t  content o f  
the cake i s  h i g h .  The primary a n i o n  i s  n i t r a t e  
(approximately 10% by weight) w i t h  a s i g n i f i c a n t  
amount  o f  s u l f a t e  a n d  m i n o r  amounts o f  phosphate 
a n d  halogens. The p r imary  c a t i o n  i s  calcium w i t h  
s i g n i f i c a n t  q u a n t i t i e s  o f  magnesium a n d  i r o n ,  p l u s  
m i n o r  concentration o f  many o ther -e lements .  The 
cake a l so  contains small q u a n t i t i e s  o f  uranium a n d  
i t s  rad ioac t ive  daughters,  primarily 226Radium. A 
b a r i u m  carbonate treatment i s  used i n  the  Refinery 
process t o  convert the  radium t o  a n  insoluble  form 
a n d  prevent i t s  discharge t o  the r i v e r  w i t h  the 
r a f f i n a t e  f i l t r a t e  stream. The so luble  u r a n i u m  
i n  the r a f f i n a t e  i s  p rec ip i t a t ed  w i t h  lime before 
f i l t r a t i o n .  Therefore,  these elements w i l l  be 
present  i n  the  f i l t e r  cake in--a r e l a t i v e l y - i n s o l u b l e  - -  
form. 
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2 . 3  Storage Area Description 

The Above-Grade Storage area wi l l  be located on  
port ions of t h e  f i l l e d - i n  P i t s  1 a n d  2 as shown in 
Figure 1 .  

Five chemical waste p i t s  have been constructed a t  
the  FMPC. T h e  l o c a t i o n  r e l a t i v e  t o  t h e  productiqn 
a-r e a-a n d-o t he r-f e a-t u-r e s-i-s-s-h ow n-o n-F-i-g u re-47T h e 
p i t s  a re  i d e n t i f i e d  by number based on t h e  c h r o n o l -  
ogical sequence o f  t h e i r  cons t ruc t ion .  They a r e  
f u r t h e r  i d e n t i f i e d  as ''dry'' o r  "wet" p i t s .  This 

- I 
d i s t i n c t i o n  i s  made on  the basis  of  the physical 
s t a t e  of the  material  a s  i t  i s  placed in the  p i t .  

P i t s  1 a n d  2 were bas i ca l ly  d r y  p i t s ,  a n d  a r e  f i l l e d  
a n d  covered with e a r t h .  P i t  4 ,  a l so  a dry p i t ,  i s  
the e x i s t i n g  depository f o r  the  d r y  s o l i d  wastes. 

P i t s  3 a n d  5 were constructed as  wet chemical waste 
p i t s .  P i t  3 ,  completed in 1 9 5 9 ,  was l ined with 
1 . 5  t o  2 f e e t  of blue c l ay ,  t o  minimize leakage o f  
water from the p i t .  P i t  3 was f i l l e d  in 1968, a n d  
P i t  5 was b u i l t .  P i t  5 was l ined with a 1 / 1 6 "  E P D M  
Elastomeric ( rubber)  membrane, f o u n d  t o  be most 
s u i t a b l e  for  t h e  s e rv i ce  i n  laboratory t e s t s .  P i t  5 
was f i l l e d  in ea r ly  1 9 7 5 ,  a n d  f i l t e r i n g  o f  r a f f i n a t e  
was s t a r t e d .  As a temporary measure, t h e  cake from 
t h i s  operation i s  being s tored  i n  an  extension of 
P i t  3.  

The following t a b l e  gives a descr ip t ion  a n d  s t a t u s  
o f  each o f  the  chemical waste p i t s .  

P i t  . P i t  P i t  - N o .  Type Volume ( C . F . )  S ta tus  (As o f  7 / 1 / 7 4 1  

1 D rY 1,080,000 F i l l ed  a n d  covered. 

2 D rY 351 ,000 F i l l e d  a n d  covered. 

3 Wet 6 ,115 ,500  F i l l e d  t o  extent  possible  - 
cur ren t ly  being used f o r  
s torage  of r a f f i n a t c  f i l t e r  
cake. 

_. - - .  
81% f i l l e d .  

covering or other  retirement 
a s  y e t .  

4 D rY 1 , 4 3 1 , 0 0 0  . _  - .__ - 

5 Wet 2 ,773 ,000  F i l l e d ;  no a t t e m p t  made a t  
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2.3.1 R a d i o a c t i v e  Wastes S t o r e d  - Chemical Waste 
P i t s  

A t a b u l a t i o n  of  s l u d g e s  and s e t t l e d  s o l i d s  
s t o r e d  a s  o f  J u l y  1 ,  1974,  i n  Chemical Waste 
P i t s  2 ,  3 ,  and 5 i s  a s  f o l l o w s :  

- 

~ U F Z T i X i i i i -  Normal 138,709 Kg 
S l i g h t l y  Enr i ched  49,667 I' 

T o t a l  194,632 Kg 

1) 

I 
I 
I 

Thor i  urn: 5 ,358  I' 

T o t a l  199 ,990  Kg 

T o t  a1 Radi o a c  t i v i  t y  66 .7  C i  

T o t a l  Volume (Es t . )  7,506,000 C . F .  

A t a b u l a t i o n  o f  r a d i o a c t i v e l y - c o n t a m i n a t e d  s o l i d  
( d r y )  wastes s t o r e d  a s  o f  J u l y  1 ,  1974,  i n  
Chemical Waste P i t s  1 ,  2 ,  and 4 i s  a s  f o l l o w s :  

Uranium: Normal 142,084 Kg 
S 1  i g h t l y  Enr i ched  23,443 I' 

' Deple t ed  2,319,349 'I 

. . T o t a l  2 ,484 ,876  Kg 

. T h o r i u m :  60 ,700  I' 

T o t a l  2 ,545 ,576  Kg 

T o t a l  R a d i o a c t i v i t y  835 C i  

T o t a l  Volume ( E s t . )  2,5.70,000 C . F .  

I . .. . . .~ . .. - .. . 
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2 . 3 . 2  

I 
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Subsurface Ground Water a t  the Chemical Waste 
P i t s  - 
Test we l l s ,  d r i l l e d  a r o u n d  the waste p i t s  in 
1 9 5 9 ,  a n d  redeveloped in 1 9 6 3  a n d  1 9 6 5 ,  permit 
monitoring o f  ground water i n  the area.  The 
l o c a t i o n  o f  these wells i s  s h o w n  i n  F i g u r e  1 .  
S a m p l i n g  o f  these we1 1s , performod-on-a 
qua r t e r ly  bas i s ,  furn ishes  d a t a  on any  p o l -  
l u t a n t  d ispers ion from the  waste p i t s  i n t o  
subsurface aqu i f e r s .  Ni t ra tes  a n d  ch lor ides  
were f o u n d  in the f i r s t  samples from the  wells 
in amounts s l i g h t l y  higher t h a n  b a c k g r o u n d ,  
which appeared t o  i nd ica t e  t h a t  t h e  natural  
c l a y  l i n e r s  used in P i t s  No. 1 through 4 were 
n o t  completely impervious; however, no  i n -  
c rease in uranium or  r a d i o a c t i v i t y  was de tec ted .  
I n  the  ensuing years  the concentrations o f  
n i t r a t e s  a n d  ch lor ides  have s t e a d i l y  decl ined.  
I t  i s  concluded t h a t  ( 1 )  permeation from P i t s  
1 ,  2 ,  3 ,  a n d  4 through the  clay l i n ings  has  
e s s e n t i a l l y  ceased, a n d  ( 2 )  i f  there  a re  a n y  
losses  o f  l i qu ids  w i t h  accompanying p o l l u t a n t s  
t h r o u g h  the rubber l i n i n g  o f  P i t  5, such 
losses  a re  n o t  s i g n i f i c a n t  enough t o  a f f e c t  
the  q u a l i t y  o f  the  water in  the subsurface 
aqu i f e r s .  

~ _ _ _  

There i s  no reason t o  expect increased c o n -  
tamination o f  the subsurface aqui fe rs  by the 
proposed Above-Grade Storage of r a f f i  nate 
cake. The s torage  area wi l l  be located on  
e x i s t i n g  covered p i t s  which a re  f i l l e d  with 
rad ioac t ive ly  contaminated s o l i d  waste so any 
contaminants t h a t  migrated from the s tored  
cake i n t o  the g r o u n d  w o u l d  e n t e r  the ex i s t ing  
p i t s .  I n  add i t ion ,  a moisture b a r r i e r  wi l l  
be i n s t a l l e d  between t h e  s torage  p i l e  a n d  the 
g r o u n d .  As noted above, t h i s  i s  primarily 
t o  prevent u p w a r d  d i f fus ion  of ground water 
i n t o  the cake b u t  would a l s o  serve t o  prevent 
downward d i f fus ion  o f  contaminants. 
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2 . 3 . 3  S u r f a c e  Waters a t  t h e  Chemical .Waste  P i t s  

S u r f a c e  d r a i n a g e  from t h e  chemical  waste  p i t  
a r e a  f lows  t o w a r d  Paddy ' s  R u n  Creek u n l e s s  

- i t s  d i r e c t i o n  o f  f low i s  a l t e r e d .  To c o n t r o l  
t h i s  f low d u r i n g  o p e r a t i o n s  t o  cove r  P i t  3 ,  
t h e  topography a t  P i t s  1 ,  2 ,  4 ,  a n d  t h e  
covered  p o r t i o n  of P i t  3 has  been chang-e-d 
a n d a s y s t e m f  d i t c h e s  c o n s t r u c t e d  t o  
channel  s u r f a c e  wa te r s  i n t o  t h e  C lea rwe l l  
and P i t  4 .  The s u r f a c e  w a t e r  from P i t  4 
i s  pumped i n t o  P i t  5 f o r  s e t t l e m e n t  of s u s -  
pended s o l i d s .  S i m i l a r l y ,  t h e  suspended 
s o l i d s  i n  s u r f a c e  d r a i n a g e  e n t e r i n g  t h e  
C l e a r w e l l  a r e  s e t t l e d  t h e r e i n ,  w i t h  t h e  
s u p e r n a t a n t  being s u b s e q u e n t l y  d i s c h a r g e d  
t o  t h e  Miami R i v e r .  

The t o p - o f - d i k e  l e v e l  of P i t  5 i s  r a i s e d  
10 f e e t  o r  more above the  s u r r o u n d i n g  a r e a .  
T h u s ,  the  on ly  s u r f a c e  d r a i n a g e  from P i t  5 
i s  from t h e  h e a v i l y  g r a s s e d  exposed o u t s i d e  
d i k e  s l o p e s .  This  d r a i n a g e  i s  c l e a n  and 
uncontaminated ,  and f lows  t o  Paddy ' s  R u n  
Creek .  

The Above-Grade S t o r a g e  a r e a  w i l l  be des igned  
t o  c o n t r o l  s u r f a c e  r u n o f f  w a t e r  a n d  p r e v e n t  
any con tamina t ion  o f  s u r f a c e  w a t e r s  f lowing  
t o  Paddy ' s  R u n .  As shown i n  F i g u r e  3 t h e  
s t o r a g e  a r e a  w i l l  be su r rounded  by a moat 
which w i l l  c a t c h  t h e  s u r f a c e  w a t e r  from t h e  
p i l e  o f  s t o r e d  cake .  The moat w i l l  a l s o  be 
d e s i g n e d  t o  r e t a i n  any cake  which m i g h t  s l i p  
from t h e  p i l e .  Very l i t t l e  s l i p p a g e  has 
o c c u r r e d  on t h e  t e s t  p i l e  t o  d a t e ;  however, 
s h o u l d  any s i g n i f i c a n t  s l i p p a g e  o c c u r ,  i t  
would be c o n t r o l l e d  by t h e  moat a n d  cou ld  
be r e t u r n e d  t o  t h e  p i ' l e  by t h e  c r a n e .  
The w a t e r  i n  t h e  moat can be monitored a n d  
p u m p e d  t o  t h e  C lea rwe l l  f o r  c o n t r o l l e d  d i s -  
c h a r g e  t o  t h e  r i v e r .  This p rocedure  w i l l  
be fo l lowed  d u r i n g  t h e  t ime  t h e  cake i s  
b e i n g  em l a c e d  on t h e  s t o r a g e  a r e a  ( a b o u t  
1 . 0  y e a r  ! and d u r i n g  t h e  d r y i n g  pe r iod  of  
3-4 y e a r s .  As noted above,  t h e  cake wil-1 
then b e  reshaped  t o  a more compact c o n i c a l  
form,  covered  w i t h  a water r e p e l l a n t  - 
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asphal t  l aye r  a n d  w i t h  a l ayer  o f  ea r th  
w h i c h  wi l l  be planted w i t h  grass a n d  shrubs. 
A t  t h a t  po in t ,  there  wil l  b e  no need t o  
c o n t r o l  drainage s ince  the water wil l  n o t  
c o n t a c t  the  cake. 

2 . 3 . 4  Air-borne Pol lu tan ts  a t  the  Chemical Waste -I P P - i - t - s  

Air-borne p a r t i c u l a t e s  a re  n o t  a problem i n  
t h e  FMPC chemical waste p i t  a rea .  Boundary 
a i r  s a m p l i n g  s t a t i o n s  neares t  the area ( see  
F i g u r e  4 )  show p a r t i c u l a t e  concentrat ions 
no  higher t h a n  those f o u n d  a t  s i m i l a r  s t a -  
t i ons  elsewhere on the s ' i t e .  

I 
I 
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Wet chemical waste p i t s  by t h e i r  very nature 
cont r ibu te  no a i r -borne p a r t i c u l a t e s .  Even 
the s o l i d s  remaining i n  a n  i nac t ive  wet p i t  
drained o f  supernatant l iquors  r e t a i n  s u f f i -  
c i e n t  water content t o  e l imina te  dusting as 
a problem. Since the l iquors  i n  a n  a c t i v e  
wet p i t  a r e  maintained i n  a basic  s t a t e ,  
t he re  i s  n o  a c t i v e  evolution o f  fumes o r  
gases. No o d o r  i s  present except o n  occa- 
s ion a f a i n t  smell o f  ammonia i s  de tec tab le  
o n l y  a t  the  very edge o f  the p i t .  

Dry chemical waste p i t s  a t  FMPC a r e  usually 
n o t  a source o f  a i r -borne c o n t a m i n a t i o n  by 
v i r t u e  o f  the t y p e  o f  mater ia l s  deposited 
t h e r e i n .  Very l i t t l e  o f  the dry so l id s  a re  
o f  a g r a n u l a r  nature or a re  otherwise o f  a 
type suscep t ib l e  t o  dust ing.  Water a n d  
hoses a re  ava i l ab le  a t  the d r y  p i t  a n d  could 
be used i f  any  dusting i s  de tec ted .  

There i s  no reason t o  expect a n y  s i g n i f i c a n t  
increase i n  a i r -borne c o n t a m i n a t i o n  from the 
proposed Above-Grade Storage o f  Raff inate  
Cake. As described above, i t  was discovered 
in the laboratory phase o f  the  pro jec t  t h a t  
the  cake sur face  remains wet as d r y i n g  pro- 
ceeds which w o u l d  prevent pick-up o f  the 
material  by w i n d .  This c h a r a c t e r i s t i c  o f  
the material  h a s  a l s o  been borne o u t  so f a r  
by the f i e l d  demonstration t e s t .  The mate- 

- r i a l  has -been i n  p-lace f o r  2 . 0  months of -  h o t  
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weather a n d  the  su r face  l aye r  has ,est a b o u t  
20% o f  i t s  o r ig ina l  moisture; however, i t  i s  
s t i l l  s l i ppe ry  a n d  wet a n d  there  i s  no  
evidence o f  dust ing.  S h o u l d  sur face  dryness 
become a problem i t  c o u l d  be cont ro l led  b y  
water spraying. 
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3 . 0  

The proposed Above-Grade Storage w i l l  cover a n  area 
o f  a b o u t  1 . 0  acre  during the  f i l l i n g  a n d  drying 
s tages .  After f i n a l  re t i rement  i t  w i l l  cover a b o u t  
0 . 3  acre.  This l a n d  i s  already occupied by Waste 
P i t s  1 a n d  2 ,  a n d  t he re  appears t o  be l i t t l e  
prospect f o r  any o ther  use f o r  i t .  

I f  there  should be developed an  economic process 
f o r  the recovery o f  the  u r a n i u m  values from r a f f i n a t e  
cake, the Above-Grade Storage p i l e  w o u l d  be e a s i l y  
access ib le  f o r  r e t r i e v a l  a n d  i n  a d ryyeas f ly  handle- 
ab le  c o n d i t i o n .  I n  t h i s  respec t ,  i t 'would be 
m u c h  preferable  t o  p i t  .stored sludge. 

Conf l ic t s  w i t h  S t a t e ,  Reqional a n d  Loca l  Proqrams 

The proposed i n s t a l l a t i o n  wi l l  n o t  i n  any way v i o l a t e  o r  
be i n  c o n f l i c t  w i t h  any  k n o w n  l a w s ,  ordinances,  o r  regu- 
l a t i o n s  o f  the S t a t e  o f  Ohio or  any  o f  i t s  subdivis ions 
or regulatory agencies.  

4 . 0  Alternates  
- 

A number o f  a l t e r n a t e s  t o  the  Above-Grade Storage pro- 
posal a r e  cur ren t ly  being considered a t  FMPC. As ind ica ted-  
above i n  the  Benefits  Sec t ion ,  two o f  these a l t e r n a t e s  a r e ;  
1 )  F i l t r a t i o n  o f  a por t ion o f  P i t  5 sludge a n d  re turn  o f  
cake a l o n g  with the  r a f f i n a t e  cake t o  P i t  5 ,  a n d  2 )  
Construction o f  a,new P i t  6 .  Both o f  these a l t e r n a t e s  a re  
considerably more expensive t h a n  Above-Grade Storage a n d  
do  n o t  o f f e r  the advantage o f  compact s torage  o f  the  mate- 
r i a l  i n  a manner i s o l a t e d  from groundwater. 




