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ENVIRONMENTAL ASSESSMENT OF THE PROCESSING 
OF REACTOR RECYCLE MATERIALS 

C O N T A I N I N G  TRANSURANIUM ELEMENTS 

I 1. o .INTRODUCTION 

I n  a n u c l e a r  r e a c t o r ,  t he  main f i s s i o n  r e a c t i o n  i s  
accomp2nied by  t h e  fo rma t ion  o f  t r ansu ran ium e lemen t s  
th rough n e u t r o n  c a p t u r e  b y  thor ium o r  uranium atoms.  
Duri-n-g-re-pT-omi3i$j-to r e c o v e r  t h e  unused p o r t i o n  o f  
t h e  f u e l ,  . l o s t  o f  t h e  t r a n s u r a n i c s  a r e  removed. ;;ow- 
e v e r ,  s i g n i f i c a n t  t r a c e s  of  neptunium and p lu tonium 
accompany t h e  r ecove red  tho r ium and uranium r e t u r n e d  
t o  p r o d u c t i o n  p r o c e s s e s  o f  the Energy Research and 
Development A d m i n i s t r a t i o n  ( E R D A ) .  

The‘ ERDA Feed Materials P r o d u c t i o n  Cen te r  (PMPC) l o c a t e d  
a t  F e r n a l d ,  Ohio, w i l l  p r o c e s s  v a r i o u s  mater ia ls  which 
o r i g i n a t e d  as r ecove red  tho r ium o r  uranium. T h e r e f o r e ,  
FMPC p r o c e s s e s  may i n t r o d u c e  s l i g h t  amounts o f  neptunium 
and p lu tonium i n t o  t he  envi ronment .  

I 
I 
I 
I 

2 . 0  PROPOSED A C T I O N  

The proposed  ‘ a c t i o n  c o n s i d e r e d  i n  t h i s  assessment  i s  
t h e  p r o c e s s i n g  o f  r e a c t o r  r e c y c l e  materials c o n t a i n i n g  
t r a n s u r a n i u m  e l e m e n t s .  

I 
I 

Most o f  t h e  r e a c t o r  r e c y c l e  material  t o  b e  p r o c e s s e d  w i l l  
b e  i n  t h e  form of  uranium n i t r a t e  s o l u t i o n s ,  v a r i o u s  u ra -  
nium compounds and mix tu res  o f  compounds, and m i s c e l l a n e o u s  
uranium s c r a  and r e s i d u e s .  The uranium mater ia ls  w i l l  n o t  
exceed  1 0 %  2p5U and most w i l l  b e  under  2% 2 3 5 U  . 
amount o f  thor ium n i t r a t e  i s  a l s o  e x p e c t e d .  

A small 

3 .0  ENVIRONMENT AFFECTED 

The FMPC s i t e  o c c u p i e s  1 ,050  a c r e s  i n  Hamilton and B u t l e r  
c o u n t i e s .  P roduc t ion  a c t i v i t i e s  are conf ined  t o  a 136-  
a c r e  area i n  the  c e n t e r  o f  t h e  s i t e .  A waste s t o r a g e  area 
o f  a b o u t  20 a c r e s  l i e s  between t h e  p r o d u c t i o n  area and t h e  
west s i t e  boundary.  

I 
I 
1 
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Land around t h e  FMPC s i t e  i s  g e n t l y  r o l l i n g  t o  h i l l y ,  
Farms and wooded l o t s  predominate .  S e v e r a l  small r u r a l  
communities w i t h  a combined p o p u l a t i o n  o f  4 , 0 0 0  a r e  
l o c a t e d  w i t h i n  t h ree  m i l e s - o f  t h e  s i t e  boundary: Ross ,  
New Haven, Shandon, N e w  Ba l t imore ,  and F e r n a l d .  
Hamilton (pop .  6 8 , 0 0 0 )  i s  w i t h i n  a n  11-mile r a d i u s  and 
t h e  no r thwes t  edge o f  C i n c i n n a t i  (pop .  5 0 0 , 0 0 0 )  i s  8 . 5  
miles away. Most o f  these l o c a t i o n s  are shown i n  
F i g u r e  1. 

L i  q g d  e f f l u e  n t f rs-m-t he-EMP-C-i s-d i s c hacge d-v-ia-a-b u-r-ie d 
p i p e l i n e  t o  t he  Great M i a m i  R i v e r .  The e f f l u e n t  i s  a 

I 

I 
I 

I. 

mix tu re  o f  t r e a t e d  sewage p l a n t  e f f l u e n t ,  p r e c i p i t a t i o n  
r u n - s f f  and  ground water d r a i n a g e ,  and t h e  s u p e r n a t e  o r  
f i l t r a t e  from t rea ted  p r o d u c t i o n  wastes. Because o f  
mun ic ipa l  and i n d u s t r i a l  contaminants  added ups t ream,  
t he re  i s  l i t t l e  r e c r e a t i o n a l  u s e  o f  t he  r i v e r  and the re  
are no known water s u p p l i e s  drawn from t h e  r i v e r ,  The 
a q u i f e r  i n  t he  b u r i e d  r i v e r  v a l l e y  i s  used as a water 
supp ly  and part  o f  t h e  a q u i f e r  r e c h a r g e  i s  s u p p l i e d  b y  
the r i v e r .  About 2 4  miles  below t h e  FMPC o u t f a l l ,  t he  
Great M i a m i e n t e r s  t h e  Ohio R i v e r .  

4 . 0  ANTICIPATED BENEFITS 

P r o c e s s i n g  o f  r e c y c l e  mater ia ls  w i l l  r e t u r n  uranium and 
tho r ium t o  t h e  r e a c t o r  f u e l  c y c l e .  Recycle  uranium may 
be s l i g h t l y  e n r i c h e d  and t h e  r e t u r n  o f  such  mater ia ls  t o  
t h e  gaseous  d i f f u s i o n  p l a n t s  l e s s e n s  t h e  power needs  as 
compared w i t h  t h e  power r e q u i r e d  t o  c o n v e r t  normal uranium 
t o  t h e  t a r g e t  en r i chmen t .  

P r o c e s s i n g  o f  these materials a l s o  r educes  t h e  problem'of  
long-term s t o r a g e .  Metal s t o r a g e  c o n t a i n e r s ,  such as 30- 
g a l l o n  o r  55-ga l lon  drums, are s u b j e c t  t o  i n t e r n a l  co r -  
r o s i o n  from the  c o n t a i n e d  material and t o  e x t e r n a l  
c o r r o s i o n  from m o i s t u r e .  Even tua l  f a i l u r e  o f  these 
c o n t a i n e r s  would r e q u i r e  r epackag ing  t o  avo id  t h e  spread 
o f  con tamina t ion  and t o  conse rve  t h e  v a l u a 6 l e  c o n t e n t s .  

5 . 0  PRODUCTION PROCESSES 

Uranium p r o c e s s i n g  methods w i l l  depend upon the p u r i t y  
and 2 3 5 U  c o n t e n t  o f  t he  r e c y c l e  material and t h e  des i red  
end p r o d u c t .  

-2- 
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FIGURE 1 Area Map 
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P r o c e s s i n g  which o n l y  i n c l u d e s  a f u r n a c i n g  o r  c a l c i n i n g  
o p e r a t i o n  w i l l  n o t  b e  c o n s i d e r e d  i n  d e t a i l  s i n c e  t he re  
is no s e p a r a t i o n  o f  i m p u r i t i e s .  Any t r ansu ran ium 
i s o t o p e s  i n  the  s t a r t i n g  material w i l l  end up i n  the  
p r o d u c t ,  excep t  f o r  small q u a n t i t i e s  which become a i r -  
borne and are  n o t  removed by a i r - c l e a n i n g  equipment .  

Normal uranium and uranium w i t h  a 2 3 5 ~  c o n t e n t  no g r e a t e r  
t han  2% w i l l  b e  p r o c e s s e d  through the  R e f i n e r y  e x t r a c t i o n  
s y s t e m  i f  p u r i f i c a t i o n  is r e q u i r e d .  I n  t h i s  sys t em,  feeds 
are  d i  s s o l v e d  i n  ni-t.ric-ac i d - a n d t  he-uranium-i-s-e-x-t-ract ed 
w i t h  t r i b u t y l - p h o s p h a t e  i n  k e r o s e n e .  Uranium is t hen  re- 

I 

I 
I 

I. 

I 
I 
I 
I 
1. 
I 
I 
I 
I 
I 
I 
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I 

e x t r a c t e d  i n t o  d e i o n i z e d  water, producing  a p u r i f i e d  
u r a n y l  n i t r a t e  s o l u t i o n .  The uranium is t h e n  t h e r m a l l y  
decomposed t o  uranium t r i o x i d e  ( U O  ) powder which may be 
h e l d  f o r  f u r t h e r  o n - s i t e  p r o c e s s i n s  o r  may be sh ipped  t o  
a gaseous  d i f f u s i o n  p l a n t .  

O r d i n a r i l y ,  UO 
t h a n  normal ,  ~$11 undergo,  a t  t h e  FMPC, f u r t h e r  proces-  
s i n g  t o  uranium t e t r a f l u o r i d e  (UF ) and uranium metal. 
I n  UF p r o d u c t i o n ,  UO i s  f i rs t  d d u c e d  t o  uranium 
d i o x i 8 e  ( U 0 2 )  w i t h  hyarogen and t h e n  conve r t ed  t o  UF 
by r e a c t i o n  w i t h  anhydrous hydrogen f l u o r i d e .  Uraniim 
metal is produced by r e a c t i n g  UF,, and magnesium metal i n  
a s t e e l  r e d u c t i o n  p o t  l i n e d  w i t h  magnesium f l u o r i d e  (MgF2). 
This p r i m a r y  uranium metal is remelted, u s u a l l y  w i t h  
a s s o r t e d  s c r a p  uranium metal, t o  y i e l d  a n  i n g o t  which i s  
s e n t  o f f - s i t e  t o  b e  e x t r u d e d .  Extruded t u b e s  o f  e n r i c h e d  
uranium are  s e n t  t o  a n  ERDA r e a c t o r  s i t e  f o r  canning  and 
assembly  i n t o  r e a c t o r  f u e l  e l e m e n t s .  

Sys tems are  a v a i l a b l e  a t  the  FMPC f o r  s o m e . l i m i t e d  p roces -  
s i n g  o f  en r i chmen t s  up t o  1 0 %  2 3 5 ~  . 
d i g e s t i o n  s y s t e m  may be used f o r  s e l e c t e d  materials con- 
t a i n i n g  up t o  1 0 %  'U, A safe geometry d i g e s t i o n  s y s t e m  
m a  b e  used f o r  s e l ec t ed  materials c o n t a i n i n g  up t o  1 0 %  
2 3 ' u .  Uranyl n i t r a t e  s o l u t i o n s  c o n t a i n i n g  up t o  10% 2 3 5 u  
may b e  conve r t ed  t o  U 0 i n  a safe geometry d e n i t r a t i o n  
s y s t e m .  Furnac ing  o f 3 m i t e r i a l  c o n t a i n i n g  up t o  1 0 %  2 3 5u 
is a l s o  p o s s i b l e .  

w i t h  a 2 3  'U c o n t e n t  s i g n i f i c a n t l y  greater  

A safe geometry 

I n  a d d i t i o n  t o  normal and e n r i c h e d  p r o c e s s i n g ,  d e p l e t e d  
uranium metal is a l s o  produced a t  t h e  FMPC. The use  of 
separate f a c i l i t i e s  and campaign s c h e d u l i n g  e f f e c t i v e l y  
m a i n t a i n  a s e p a r a t i o n  between the  depleted,  normal ,  and 
e n r i c h e d  materials. 

. _  
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Recycle  thor ium w i l l  p robab ly  b e  r e c e i v e d  as a n i t r a t e  
s o l u t i o n  f o r  p u r i f i c a t i c j n  i n  t h e  P i l c t  l l a n t  s c l v e n t  
e x t r a c t i o n  s y s t s m ,  I n  this sys tem,  t h e r i u m - i s  e x t r a c t e d  
from a n i t r a t e  s o i u t i o r i  i n t ;  a diamylamyl phosphonate- 
s o l v e s s o  m i x t u r e .  Thorium i s  r e - e x t r a c t e d  from the  
o r g a n i c  phase i n t o  a d i l u t e ,  s l i g h t l y  a c i d i c  water so lu -  
t i o n .  The r e s u l t i n g  p u r i f i e d  s o l u t i o n  o f  thor ium n i t r a t e  
may b e  s h i p F f d  L t ~  i t  may b e  h e l d  f o r  c o n v e r s i o n  t o  a 
t,hcrium z Jn;F;lind 2r t 3 K i 2 t S 1 1  

I 
I 
I 
I 

6 0 WASTE TREATPENT -- 
Vast? t r ea rmen t  a t  t h e  FM€C i s  des igned  t o  r e c o v e r  v a l u a b l e  
n u c l e a r  ar,d non-nuclear  materials,  t o  e f f e c t i v e l y  remove o r  
reduce con;anArthnts i n  water and a i r ,  and t o  immobil ize  
contaminaced s o i i d  wastes f o r  t r o u b l e - f r e e  long-term o n - s i t e  
r e t e n t i c n ,  

6-1 Treatment o f  L iqu id  P rocess  Wastes 

M 
I. 
I 
I 
1 

I 
P 

Each o f  t h e  i n d i v i d u a l  FiLIFC p r o d u c t i o n  p l a n t s  has sumps 
and equipment f L : r  t h e  c o l l e c t i o n  and pr imary  t r e a t m e n t  o f  
p r o c e s s  waste  w a t e r ,  Uranium and thor ium may be  r ecove red  
as p a r t  o f  t h e  t , rea tment .  

E f f l u e n t s  f rom t h e  i n d i v i d u a l  p l a n t s  are c o l l e c t e d  a t  a 
c e n t r a l  f a c i l i t y ,  c a l l e d  t h e  Genera l  Sump, f o r  a d d i t i o n a l  
t r e a t m e n t ,  After  r r e a t n e n t  a t  the Genera l  Sump, t h e  
was te  is e i t h e r  f i l t e r e d  or pumped t o  a l a r g e  s e t t l i n g  
b a s i n ,  P i t  5 .  No e f f o r t  i s  made t o  segregate wastes from 
d e p l e t e d ,  normal ,  o r  e n r i c h e d  o p e r a t i o n s  a f t e r  t h e  wastes 
have been spproved  f o r  t r e a t m e n t  and d i s c a r d .  I n  the  
waste p i t ,  t h e  s o l i d s  s e t t l e  ar.d t h e  c l e a r  s u p e r n a t a n t  
l i q u i d  i s  pumped t o  a ' c l e a r w e l l .  I f  t h e  Genera l  Sump 
t rea ted  waste i s  f i l t e r e d ,  t h e  c c l l e c t e d  solids are t r a n s -  
f e r r e d  t o  an  c n - s i t e  s tcrage p i t  ( P i t  3 o r  P i t  4 ) .  Both 
t h e  f i l t r a c e  and c l e a r w e l l  water are e v e n t u a l l y  combined 
w i t h  s t h e r  l i q u i d  screams such  as sewage p l a n t  e f f l u e n t  
and s to rm sewer water. T h i s  combined stream f lows  by 
g r a v i t y  i n  a b u r l e d  p i p e l i n e  t o  t h e  Great M i a m i  R i v e r .  
See F i g u r e  2 .  

The combined waste stresrri i s  sampled c o n t i n u o u s l y  a t  the  
f i n a l  o n - s i t e  a c c e s s  p o i n t ,  Manhole-175. Dai ly  24-hour 
samples are ana lyzed  f o r  v a r i o u s  r a d i o a c t i v e  and non- 
r a d i o a c t i v e  c s n t a m i n a n t s ,  R e s u l t s  a r e  r e p o r t e d  t o  ERDA, 
t h e  U, S .  EPA, t he  State or' Ohio EPA, and the  M i a m i  . 
Conservancy D i s t r i c t .  R e s u l t s  are summarized i n  a n  a n n u a l  

- 
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Environmenta l  Moni tor ing  Report  which i s  d i s t r i b u t e d  t o  
a l l  of these agenc ie s  and s e v e r a l  o t k e r  S t a t e ,  r e g i o n a l ,  
and l o c a l  regui ; tory  grc8ups.  

6y.2 Col1ectic.n of" Ai rborns  Mzterials 

Conversion of impure uranium and tho r ium compounds t o  
r e a c t o r  f e e d  mzt ,er ia l  i nvo lves -  o p e r a t i o n s  which g e n e r a t e  
r a d i o s c t i v s  dLts+;s, nu isance  d u s t s ,  and c o r r o s i v e  mists 
o r  react.ic.n p r c d u c t s ,  Vent i la t . ed  e n c l c s u r e s  are used t o  

E f f i c i e n ' .  a i r  c l e a n i n g  s y s t e m s  are  used  t o  remove t.he 

. .  

-cc n-f-i-rie--t_he.s e-rn a-ke-ri-a-Is-and-p-r e-ven-t-e-mp-1-0-y e e e xpo s u r  e s . I 
ccn ta r r inan t s ,  i n c l u d i n g  v a l u a b l e  m a t e r i a l  which i s  
r e t u r n c d  t o  the product iGn stream. Sampling o f  d u s t  
co l l ec t . c r  s t a c k s  i s  ma in ta ined  on a con t inuous  s c h e d u l e  
t o  de te rmine  t h e  o p e r a t i n g  c o n d i t i o n  o f  these a i r  c l ean -  
i n g  sys t ems .  

6 . 3  Dispusa l  of'  Contaminated S o l i d  Wastes 

Contaminated s o l i d  was te s  r e s u l t i n g  from p r o d u c t i o n  
a c t i v i t i e s  a re  p l a c e d  I n  an  o n - s i t e  s t o r a g e  p i t  ( P i t  4 )  
o r i g i n a l l y  b u i l t  t o  r e c e i v e  d r y  mater ia ls .  Some water i s  
p r e s e n t  i n  t he  p i t  because o f  d i r e c t  r a i n f a l l ,  d r a i n a g e  
from t h e  banks arid a d j a c e n t  c o n c r e t e  pad,  and t h e  
o c c a s i o n a l  d i s p c s a l  o f  a chemical  s l u r r y .  The water i s  
k e p t  wel l  above I;H 7 b y  t h e  addi t I .cn o f  l i m e .  
t h i s  water i s  pumped t o  P i t  5 from where i t  f lows t o  t h e  
c l e a r w e l l  and e v e n t u a l  d i s c h a r g e  t o  the r i v e r .  

Materials s e n t  t o  P i t  4 are  t h o s e  wastes w i t h  a uranium or 
thorium c o n t e n t  t oo  low t o  war ran t  r e c o v e r y .  
i s  war ran ted ,  t h e  s o l i d s  undergo t r e a t m e n t  which may 
i n c l u d e  i n c i n e r a t i o n ,  f u r n a c i n g  o r  a c i d  l e a c h i n g .  P i t  4 
a l s o  r e c e i v e s  a c o n s i d e r a b l e  amount o f  d e p l e t e d  uranium 
s c r a p  and r e s i d u e s .  

P e r i o d i c a l l y ,  

I f  r ecove ry  

7 .O PRGBABLE FATE OF NEPTUNIUM AND PLUTONIUM - 
I n  t h e  FMPC p r o d u c t i o n  p r a c e s s e s ,  s e p a r a t i o n  o f  i m p u r i t i e s  
from uranium may occur  chemica l ly  o r  p h y s i c a l l y .  Chemical 
s e p a r a t i o n  o c c u r s  c h i e f l y  i n ' t h e  R e f i n e r y  s o l v e n t  e x t r a c -  
t i o n  sys tem,  w h i l e  p h y s i c a l  s e p a r a t i o n  may o c c u r  i n  t h e  
metal forming s t e p s  o f  r e d u c t i o n  and remelt .  

Because o f  t h e  g r e a t  d i f f e r e n c s  i n  t h e  t o t a l  amounts 
hand led ,  thclrium p r o c e s s i n g  a t  t h e  FMPC w i l l  i n t r o d u c e  t o  
t h e  o n - s i t e  and o f f - s i t e  envirenrnent a minor amount of  

4 



t r a n s u r a n i c  i s o t o p e s  compared w i t h  t h a t  i n t r o d u c e d  b y  
uranium p r o c e s s i n g .  The re fo re ,  on ly  uranium p r o c e s s i n g  
i s  c o n s i d e r e d  i r k  c h i s  s e c t i o n .  

R a d i o a c t i v i t y  from americium and h i g h e r  e l emen t s  w i l l  n o t  
b e  cons ide red  i n  t h i s  a s ses smen t .  AlthGugh t h e s e  t r a n s -  
plutonium e lemen t s  may be  p r e s e n t  i n  r e c y c l e  uranium, t h e  
amouri+ i s  normal ly  i n s i g n i f i c a n t  compared w i t h  t h e  r a d i o -  
a c t i v i t y  l e v e l s  cf' rlepturiiun and p'lutonium. I n  a c t u a l  
p r a c t i c e ,  t h e  t r a n s u r a n i c  a l p h a  a c t i v i t y  i s  u s u a l l y  
eb-~a-ined-by-t-~-kix-Lg-the--sum--o-f-t h T a l T h a t i T i t y d u e  t o  
neptunillm arid p lu tunium o n l y .  

I 
I 

Neptunium and p lu t cn ium have s e v e r a l  s t a b l e  va lence  s t a t e s  
and t h e  degree o f  s e p a r a t i o n  i n  t h e  R e f i n e r y  e x t r a c t i o n  
s y s t e m  will vary w i t h  t h e  va l ence  c o n d i t i o n s .  Acid concen- 
t r a t i o n ,  s a l t i n g - o u t  e f f e c c s ,  arid ccmplexing i o n s  w i l l  a l s o  
produce v a r i a t i o n s  i n  the degree  o f  s e p a r a t i o n .  

L i t e r a t u r e  i n f o r m a t i o n  i n d i c a t e s  t ha t  a s e p a r a t i o n  of . 

neptunium and p lu tonium from uranium shou ld  occur  i n  t h e  
R e f i n e r y .  For neptunium, e x t r a c t i o n  from n i t r i c  a c i d  
s o l u t i o n s  i n t o  t r i b u t y l - p h o s p h a t e  i s  i n  t h e  o r d e r  Np ( V I )  
> Np (IV) >>Np (V) and Np (111). For  p lu tonium,  the  o r d e r  
i s  Pu (IV) > Pu ( V I )  > >  Pu (111). From these o r d e r s ,  i t  
can b e  s e e n  t h a t  c o - e x t r a c t i o n  of  Np and Pu w i t h  uranium 
i s  f a v o r e d  when t h e  t r a n s u r a n i c s  a re  i n  the h i g h e r  v a l e n c e  
s t a t e s .  Hewever, u n l e s s  s t r o n g  o x i d i z i n g  a g e n t s  are added 
+,o t h e  n i t r i c  a c i d  feed s d l u t i o n ,  the  lower v a l e n c e  s ta tes  
are f a v c r e d  and Np and Pu w i l l  b e  o n l y  p a r t i a l l y  e x t r a c t e d .  
No such  o x i d i z i n g  a g e n t s  a r e  added i n  t h e  e x t r a c t i o n  sys tem.  
Other  f a c t o r s  o f  a c i d  c o n c e n t r a t i o n  and s a l t i n g - o u t  e f f e c t s  
frcm t h e  p r e s e n c e  o f  u r a n y l  n i t r a t e  a c t  t o  a d d i t i o n a l l y  
s u p p r e s s  t h e  e x t r a c t i o n  o f  these  t r a n s u r a n i c s .  

A small amount cf FMPC data from R e f i n e r y  o p e r a t i o n s  show 
t h a t  a b c u t  80% o f  t h e  Np and Pu p r e s e n t  i n  t h e  feed so lu -  
t i o n  remains  i n  t h e  aqueous r a f f i n a t e ,  

Af te r  e x t r a c t i o n ,  t h e  b a r r e n  r a f f i n a t e  s o l u t i o n  i s  a d j u s t e d  
t o  pH 9-10 w i t h  l i m e  and t h e  r e s u l t a n t  s l u r r y  i s  f i l t e r e d  
c r  s e n t  t o  P i t  5 f o r  s e t t l i n g .  I n  all s t ab le  va lence  
s t a t e s ,  i\Jp and Pu are c o p r e c i p i t a t e d  w i t h  i n s o l u b l e  
hydrox ides  and w i l l ,  t h e r e f o r e ,  b e  d i s c a r d e d  w i t h  t h e  raf-  
f inate  f i l t e r  cake o r  s e t t l e d  s o l i d s .  In fo rma t ion  o b t a i n e d  
from the  Paducah Gaseous D i f f u s i o n  P l a n t  shows t h a t  o v e r  
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99.95% o f  Np and Pu i n  Waste s o l u t i o n s  was p r e c i p i t a t e d  b y  
a d j u s t i n g  t o  pH 11-12  wi th  sodium h y d r o x i d e ,  

A s  d e s c r i b e d  i n  s e c t i o n  2 . 2 ,  b o t h  t h e  f i l t r a t e  and P i t  5 
e f f l u e n t  are  combined w i t h  o t h e r  l i q u i d  streams and f low 
t o  t h e  Great Miami R i v e r .  

. 7..2 Metal P roduc t ion  

S e v e r a l  s t u d i e s  have been made a t  t h e  FMPC t o  de te rmine  
t h e .  f a t  e o f Np-and-P-u-i n-p ro du c-t io n-p ro c e s s e s-.--Da-t-a-have 
been o b t a i n e d  from l a b  t e s t s  and b y  sampl ing  p r o d u c t s  and 
r e s i d u e s  from p l a n t  o p e r a t i o n s  d u r i n g  t h e  p r o c e s s i n g  o f  
r e c y c l e  uranium c o n t a i n i n g  Np and Pu. These s t u d i e s  have 
c l e a r l y  shown a s e p a r a t i o n  o f  the  t r a n s u r a n i c s  from u ra -  
nium i n  t h e  r e d u c t i o n  and remelt s t e p s .  

During r e d u c t i o n ,  Np and Pu s e p a r a t e  from.mo1ten uranium 
and e n t e r  t h e  MgF p ~ t  l i n e r  and the  f r e s h l y  formed MgF2 

s t a r t i n g  UF4 c o n t a i n e d  7 .9  ppm Np and 0.076 ppm Pu ( U  
b a s i s ) .  
and 0.041 ppm Pu ( U  ba s i s ) .  
Pu s e p a r a t i o n s  were 63% and 46$, r e s p e c t i v e l y .  
r i a l  b a l a n c e  was made b u t  h l g h  c o n c e n t r a t i o n s  of b o t h  
t r a n s u r a n i c s  were found i n  t h e  MgF2. 

I n  a c t u a l  p r o d u c t i o n ,  a Pu s e p a r a t i o n  o f  20% was obse rved  
f o r  t h e  r e d u c t i o n  s t e p .  
f o r  Np.but a n a l y s i s  of  t h e  s t a r t i n g  UF and t h e  r e s u l t i n g  
MgF2 s i d e  p r o d u c t  i n d i c a t e d  that  a s i g h f i c a n t  s e p a r a t i o n  
d i d  o c c u r .  

r e a c t i o n  s i d e  p r o  i3 u c t .  I n  a l a b  r e d u c t i o n  t e s t ,  t h e  

The r e s u l t i n g  derby  metal c o n t a i n e d  2 . 9  ppm Np 
I n  t h i s  one t e s t ,  t h e  Np and 

No mate- 

No s e p a r a t i o n  f i g u r e  was o b t a i n e d  

During the  vacuum r e m e l t i n g  o f  uranium metal ,  Np and Pu 
s e p a r a t e  from t h e  mol ten  metal and e n t e r  t he  remelt  r e s i d u e  
and t h e  walls o f  t h e  g raph i t e  c r u c i b l e  and mold. I n  a l a b  
t e s t ,  Np and Pu s e p a r a t i o n s  were 64% and 5%,  r e s p e c t i v e l y .  
A Pu. s e p a r a t i o n  o f  40% was observed  i n  an a c t u a l  p r o d u c t i o n  
remelt o p e r a t i o n .  Evidence o f  Np s e p a r a t i o n  was a l s o  s e e n  
i n  the p r o d u c t i o n  remel t .  

MgF from r e d u c t i o n  i s  ground and pa r t  i s  r e u s e d  as reduc-  
t i o & .  p o t  l i n e r .  Excess  MgF c o n t a i n i n g  normal  o r  e n r i c h e d  
uranium is leached w i t h  n i t g l c  a c i d  t o  r e c o v e r  t he  uranium. 
It i s  expec ted  t h a t  most of t he  t r a n s u r a n i c s  i n  MgF would 
be s o l u b i l i z e d ,  
Re f ine ry  s o l v e n t  e x t r a c t i o n  Opera t ion  and a UO p r o d u c t  is 
o b t a i n e d .  
u r a n i c s  would e n t e r  t h e  t reated r a f f i n a t e  s o l i d s .  
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The a c i d  l e a c h  i s  p r o c e s s e d  t h r o u g z  t h e  

A s  n o t e d  i n  s e c t i o n  7 . 1 ,  most o f  t h a  t r a n s -  
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The b a r r e n  MgF t a i l s  a f t e r  l e a c h i n g  are pumped t o  P i t  5 
fo l lowing .  r e s l g r r y i n g  w i t h  water and ad jus tmen t  o f  pH w i t h  
l i m e .  R e m e l t  r e s i d u e s  c o n t a i n i n g  normal o r  e n r i c h e d  u ra -  
nium are  also processed  th rough  the  R e f i n e r y  s y s t e m ,  

8-0 ._ EVALUATION OF POTENTIAL ENVIRONMENTAL IMPACT 

Transuranium r a d i o n u c l i d e s  i n t r o d u c e d  i n  the  FMPC p r o d u c t i o n  
p r o c e s s e s  w i l l  b e  p a r t i t i o n e d  between t h e  f i n a l  p r o d u c t s  and 
t h e  p r o d u c t i o n  wastes, The f i n a l  p r o d u c t s  are s e n t  t o - o t h e r  
ERDA s i t e s  where t h e  h a n d l i n g  o f  materials c o n t a i n i n g  t r a n s -  
u r a n i  um-%s 0-t op e s-i-s-a-rou-t-i-n e-op e ra t i-on,-Mo s t-o f -t h-e-t rans - 
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u r a n i c s  i n  l i q u i d  wastes w i l l  be p r e c i p i t a t e d  w i t h  a g r e a t  
mass o f . r e s i d u e  and b e - d i s c a r d e d  i n  o n - s i t e  s t o r a g e  p i t s  
a l o n g  w i t h  r e s i d u e s  t h a t  are t r a n s u r a n i c - f r e e .  S o l u b l e  
t race q u a n t i t i e s  o f  t r a n s u r a n i c s ,  w e l l  under  t h e  ERDAM-0524 
c o n c e n t r a t i o n  g u i d e s  f o r  u n c o n t r o l l e d  areas, w i l l  be  mixed 
i n  t h e  p l a n t  e f f l u e n t  and d i s c h a r g e d  t o  t h e  Great M i a m i  
R i v e r .  

S o l i d  wastes c o n t a i n i n g  t r a n s u r a n i u m  i s o t o p e s  w i l l  b e  
placed i n  o n - s i t e  s t o r a g e  p i t s  a l o n g  w i t h  o t h e r  contaminated  
s o l i d s .  T r a c e s  o f  t r a n s u r a n i c s  in d u s t  c o l l e c t o r  d i s c h a r g e s  
w i l l  n o t  r e s u l t  i n  s i g n i f i c a n t  ambient  a i r  c o n c e n t r a t i o n s .  

8.1 T r a n s u r a n i c s  i n  L iqu id  and S o l i d  Wastes 

I n  a l l  s t ab le  v a l e n c e  s t a t e s ,  Np and Pu i n  s o l u t i o n  w i l l  co- 
p r e c i p i t a t e  w i t h  i n s o l u b l e  h y d r o x i d e s .  I n  t h e  absence  o f  
complexing a g e n t s ,  the- c o p r e c i p i t a t i o n  is comple te .  No 
i n t e r f e r e n c e s  w i t h  complete  c o p r e c i p i t a t i o n  are a n t i c i p a t e d  
i n  t h e  t r e a t m e n t  o f  R e f i n e r y  r a f f i n a t e s .  Based on the  
obse rved  low e x t r a c t a b i l i t y  of  Np and Pu i n  t h e  R e f i n e r y  
system., i t  i s  expec ted -  t h a t  a t  l eas t  80% o f  these t r a n s -  
u r a n i c s  i n  e x t r a c t i o n  feed s o l u t i o n s  w i l l  be found i n  t he  
r a f f i n a t e .  According t o  Paducah p r e c i p i t a t i o n  data,  less 
t h a n  0 .05% o f  Np and Pu p r e s e n t  i n  t h e  r a f f i n a t e  will remain 
i n  s o l u t i o n  a f t e r  waste t r e a t m e n t .  

The c o n c e n t r a t i o n  of Np and Pu t o  b e  e x p e c t e d  i n  r a f f i n a t e  
s o l i d s  and f i l t r a t e  may b e  estimated from Ref ine ry  data and 
a n  assumed c o n c e n t r a t i o n  o f  Np and  Pu i n  e x t r a c t i o n  feed 
s o l u t i o n s .  Data front r e c e n t  p r o c e s s i n g  o f  uranium concen- 
trates show t h a t  f o r  each  gram o f  uranium i n t r o d u c e d  i n  
R e f i n e r y  feed ,  there  w i l l  b e  g e n e r a t e d  0 . 9  g o f  wet f i l t e r  
cake ( 0 . 3  g of d r y  cake) .  These data a l s o  show one l i t e r  
of f i l t r a t e  g e n e r a t e d  f o r  each  210 g o f  uranium i n  t h e  
Ref ine ry  feed s o l u t i o n .  Mixing o f  t h e  f i l t r a t e  w i t h  
o t h e r  p l a n t  streams w i l l  r educe  t h e  c o n c e n t r a t i o n  o f -  

. .  - 
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Np and Pu i n  t h e  f i n a l  s i t e  e f f l u e n t .  Records show t h a t  t h e  
d a i l y  average  volume o f . f i n a l  e f f l u e n t  i s  3.3 t imes grea te r  
t h a n  t h e  d a i l y  a v e r a g e  volume o f  f i l t r a t e  from t h e  r a f -  
f i n a t e  t r e a t m e n t .  

E s t i m a t i o n s  of p o s s i b l e  Np and Pu c o n c e n t r a t i o n s  i n  
Ref ine ry  feed s o l u t i o n s  are s p e c u l a t i v e .  Blending o f  
materials w i l l  o c c u r  i n  p r e l i m i n a r y  s t e p s  such  as fu rnac -  
i n g  o r  l e a c h i n g  and I n  the  p r e p a r a t i o n  o f  t h e  Ref inery  
feed. For  t h e  purpose  of  these c a l c u l a t i o n s ,  t h e  concen- 

-tra t ion-o f-Np-an d-P-u-i-n-t he-fe e d-w i-1-1-b e-as s ume d-t 0-b-e 
1500 d/m/g U .  T h i s  c o n c e n t r a t i o n ,  which i s  e q u i v a l e n t  t o  
1 ppm Np o r  1 0  ppb Pu, i s  t h e  l i m i t  f o r  t r ansu ran ium 
alpha a c t i v i t y  i n  FMPC produc t  r e t u r n e d  t o  t h e  Portsmouth 
Gaseous D i f f u s i o n  P l a n t .  
and Pu i n  r e c y c l e  uranium r e c e i v e d  a t  t h e  FMPC w i l l  b e  
g rea te r  t h a n  t h i s  l e v e l ,  a n t i c i p a t e d  b l e n d i n g  o f  v a r i o u s  
feeds i s  l i k e l y  t o  b r i n g  t h e  c o n c e n t r a t i o n  under  1500 
d/m/g U .  

Although t h e  c o n c e n t r a t i o n  o'f Np 

I n  summary, t he  data and assumpt ions  t o  b e  used are: 

1) Np and Pu in e x t r a c t i o n  feed: 1500 d /m/  U .  

3 )  
4 )  Amount of f i l t r a t e  produced:  1 l i t e r  f o r  each  

2 1 0  g U i n  feed.  
5 )  

h y d r o x i d e s :  O.OOO5. 
6 )  F i l t r a t e  d i l u t i o n  f a c t o r :  3 .3 .  

The r e s u l t i n g  a c t i v i t y  i n  f i l t e r  cake w i l l  b e :  

2 )  F r a c t i o n  o f  Np and Pu n o t  e x t r a c t e d :  0.  f . 
Amount of  f i l t e r  cake produced:  

F r a c t i o n  o f  Np and Pu n o t  c o p r e c i p i t a t e d  with 

0 .9  g/g U i n  feed. 
I 
lo 
I 
I 
I 
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Np and Pu a l p h a  a c t i v i t y  i n  t h e  f i l t r a t e  from r a f f i n a t e  
t r e a t m e n t  w i l l  b e :  

(1500 d/m/g U)(210 g U / l i t e r ) ( 0 . 8 ) ( 0 . 0 0 0 5 )  = 1 2 6  &m/E.  

F i n a l l y ,  a f t e r  d i l u t i o n  w i t h  o t h e r  p l a n t  streams, the  
a c t i v i t y  i n  t h e  combined e f f l u e n t  d i s c h a r g e d  t o  the  Miami 
R i v e r  w i l l  b e :  

126 = 38 d/m/11. 
3 .3  

\ 3  



The ERDAM-0524 C o n c e n t r a t i o n  Guide ( C G )  f o r  u n i d e n t i f i e d  
m i x t u r e s  of Np and Pu i n  water i n  u n c o n t r o l l e d  areas 
6600 d/m/il. 
o f  t h i s  l i m i t .  Average f lows  i n  t h e  M i a m i  R ive r  would 
reduce  t h i s  v a l u e  t o  less  t h a n  0.0006% o f  t h e  C G .  

As d e s c r i b e d  i n  s e c t i o n  6.1, s o l i d s  from t h e  n e u t r a l i z a -  
t i o n  of  r a f f i n a t e  are  placed i n  o n - s i t e  s t o r a g e  p i t s  which 
have e i t h e r  a c l a y  l i n e r  o r  a l i n e r  of  s y n t h e t i c  r u b b e r .  
Long-term sampl ing  and a n a l y s i s  o f  water from t e s t  wells 
around-t he se-p i-t s-has-s hown-t hat-i-ns-olub-le-hydroxi-de-s-do 
n o t  m i g r a t e  and no m i g r a t i o n  of  Np and Pu would b e  expec ted .  
It i s  n o t  p robab le  t h a t  m i g r a t i o n  from t h e  p i t s  w i l l  cause  
t h e  CG of  6600 d/m/ll i n  ground water t o  b e  exceeded .  
Because o f  t h e  p i t  l i n i n g s ,  the  i n s o l u b i l i t y  o f  t h e  
hydrox ides ,  and t h e  large mass o f  t r ansu ran ium-f ree  s o l i d s  
already i n  t h e  p i t s ,  i t  i s  h i g h l y  u n l i k e l y  t h a t  t r ansu ran ium 
a l p h a  a c t i v i t y  i n  ground water w i l l  e v e r  r e a c h  1% o f  t h e  C G .  

i s  
The 38 d/m/ll c a l c u l a t e d  above i s  on ly  0.6% 

I 

I 

I f  a waste i s  produced which has a t r ansu ran ium a l p h a  
a c t i v i t y  g r e a t e r  t h a n  22,000 ,&m/g, t h e  waste must b e  pack- 
aged and s t o r e d  i n  a manner that  p e r m i t s  t h e  packages t o  be 
r e a d i l y  r e t r i e v e d  i n  a n  i n t a c t ,  con tamina t ion - f r ee  c o n d i t i o n  
f o r  20 years .  
would p r e v e n t  h i g h  c o n c e n t r a t i o n s  o f  t r a n s u r a n i u m  i s o t o p e s  
from b e i n g  d i s c a r d e d  i n  the  open p i t s .  With an  e x t r a c t i o n  
s e p a r a t i o n  o f  80% and a uranium-to-so l ids  r a t i o  o f  1-to-0.9,  
the  s p e c i a l  packag ing  o f  r a f f i n a t e  s o l i d s  would b e  r e q u i r e d  
i f  t h e  e x t r a c t i o n  feed had a t r ansu ran ium a l p h a  a c t i v i t y  i n  
e x c e s s  o f  26,000 d/m/g U .  

Paducah r e s i d u e s  which may b e  r e c e i v e d  a t  the  FMPC are 
known t o  c o n t a i n  Np and  Pu a c t i v i t i e s  above 1500 d/m/g U.  
I n f o r m a t i o n  r e g a r d i n g  t h e s e  r e c y c l e  materials are g i v e n  
i n  T a b l e  1. 

I 
I T h i s  r equ i r emen t ,  c o n t a i n e d  i n  ERDAM-0511, 

T a b l e  1. Transuranium Alpha A c t i v i t y  I n  Paducah Res idues  

NP Pu d/m/g 
Material ppm ppb Np Pu T o t a l  

Feed p l a n t  ash 0.89 35.2 1335 5880 6615 

Vacuum d u s t  0.33 21.1 495 3165 3669 

F i l t e r  cake 4.8* 48* . 7200 7200 14400 I 
*Paducah r e p o r t e d  t h a t  30 g Np and 0.3 g Pu r e p r e s e n t s  t he  

The data were o b t a i n e d  from estimates o f  the t o t a l  
maximum q u a n t i t y  o f  Np and Pu which might  be  i n  t h e  f i l t e r  
cake. 
q u a n t i t i e s  o f  t r a n s u r a n i c s  fed t o  t he  r e c o v e r y  p r e c i p i t a t i o n  

6.25 x 1 0  g .  

I 
_ .  syszern a t6Paducah .  The t o t a l  q u a n t i t y  o f - f i l t e r - a i k e  i s  - - 
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The Np and Pu v a l u e s  g i v e n  i n  Table  1 a r e  n o t  on a U bas i s  
b u t  are on a material  basis .  Average uranium c o n t e n t  o f  
t h e  f i l t e r  cake i s  only 1 3 3  and on a U basis  the  Np and Pu 
a l p h a  a c t i v i t y  i s - i . 1  x 1 0  d/m/g U .  Obvious ly ,  i f  t h i s  
material  were p rocessed  w i t h o u t  b l end ing ,  t h e  r a f f i n a t e  
s o l i d s  w-ould have t o  b e  packaged fo r -20 -yea r  r e t r i e v a l  and 
the  t r ansu ra r l i c  a l p h a  a c t i v i t y  i n  the  p l a n t  e f f l u e n t  would 
exceed t h e  CG f o r  u n c o n t r o l l e d  a r e a s .  Blending would be  
des i r ed  t o  a v c i d  these twc problems.  I n  a d d i t i o n ,  t h e  
Ref ine ry  UO p m d u c t  wculd exceed the  s p e c i f i c a t i o n  f o r  

I 

I 
I :-ran su-ra~-i-c--a~-t-i-v~-t-y-l-n-m~--t-e-r~a-l-re-~urned-t 3 o-the-Port smou t h 

1. 

Gaseous l j i f f u s i o n  P l a n t .  Blending  would, t h e r e f o r e ,  be 
n e c e s s a r y  t o  meet p roduc t  s p e c i f i c a t i o n s .  

Specific p i a n s  f o r  f u t u r e  res idue  p r o c e s s i n g  cannot  b e  
g i v e n  ncw but  must b e  drawn f o r  each  p a r t i c u l a r  r e s i d u e  
t y p e .  P r o c e s s i n g  s t e p s  w i l l  depend upon such  f a c t o r s  as 
i m p u r i t y  l e v e l s ,  uranium c o n c e n t r a t i o n  and 2 3 5 U  c o n t e n t ,  
a v a i l a b i l i t y  o f  o t h e r  mater ia l s  f o r  b l e n d i n g ,  and t h e  
d e s i r e d  end product .  However, based on p a s t  e x p e r i e n c e ,  
t he  Paducah f i l t e r  cake w i l l  p robab ly  b e  b lended  f o r  
c a l c i n i n g  a n d  t h e  c a l c i n e d  p roduc t  w i l l  b e  b lended  w i t h  
t r a n s u r a n i c - f r e e  uranium c o n c e n t r a t e s  f o r  e x t r a c t i o n .  All 
r e c y c l e  r e s i d u e s  w i l l  b e  blended o r  o t h e r w i s e  hand led  i n  a 
manner t o  i n s u r e  t h a t  Np and Pu a c t i v i t y  i n  t h e  f i n a l  
e f f l u e n t  does  n o t  exceed t h e  ERDAM-0524 C G .  

8.2 Airborne Discharges  

P rocess ing  o f  r e c y c l e  uranium a t  t h e  FMPC i s  n o t  e x p e c t e d  
t o  produce s i g n i f i c a n t  c o n c e n t r a t i o n s  o f  a i r b o r n e  t r a n s -  
uranium n u c l i d e s  i n  t h e  envi ronment .  This c o n c l u s i o n  is 
based cn  the  p r e s e n t  l e v e l s  o f  a i r b o r n e  uranium and t h e  
ave rage  uranium-transuranium a c t i v i t y  r a t i o s  expec ted  i n  
t he  f u t u r e .  

During 1 9 7 4 ,  the  average c o n c e n t r a t i o n  o f  a i r b o r n e  uraqaum 
found a t  t h e  s i x  p l a n t  boundary s t a t i o n s  was 0 . 7  x 10 -  p C i /  
mi, o r  0 .3% o f  t he  ERDAM-0524 Concen t ra t ion  Guide ( C G )  f o r  
u n c o n t r o l l e d  areas.  If t h e  uranium-transuranium a c t i v i t y  
r a t i o  throughout  FMPC o p e r a t i o n s ,  i n c l u d i n g  a i r b o r n e  
e x h a u s t s ,  is 1000-to-1, t h e  c o n c e n t r a t i o n  o f  a i r b o r n e  
t r ansu ran ium a c t i v i t y  a t  the  boundary would be 0 . 7  x 1 0  
p C i / m R .  T h i s  c o n c e n t r a t i o n  is 0 . 1 %  o f  t h e  ERDAM-0524 C G  f o r  
Pu i n  u n c o n t r o l l e d  areas,  and 0 .5% o f  t he  CG f o r  Np. 

-17 

The assumed a c t i v i t y  r a t i o  o f  1000-to-1 i s  a c o n s e r v a t i v e  
es t imate .  It  i s  e q u i v a l e n t  t o  a t r ansu ran ium c o n t e n t  .of 
1500 d/m/g U. While same FMPC Ref inery  feeds ,  n o t a b l y  t he  
Paducah r e s i d u e s ,  may c o n t a i n  a h i g h e r  c o n c e n t r a t i o n ,  most 

- - - .. - - 
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o f  t h e  uranium p a s s i n g  th rough  t h e  FMPC p r o d u c t i o n  s teps  
w i l l  c o n t a i n  much lower  c o n c e n t r a t i o n s  o r  will be  t r a n s -  
u r a n i c - f r e e .  

A c t i v i t i e s  arc,und t h e  d i s p o s a l  p i t s  do n o t  add s i g n i f i c a n t  
amounts of uranium t o  t h e  o f f s i t e  a i r  because  of  t h e  n a t u r e  
of t h e  cake and t h e  a p p l i c a t i G n  o f  c l e a n c o v e r .  Wet f i l t e r  
cake remains damp f o r  s e v e r a l  y e a r s  due t o  t h e  movement o f  
m o i s t u r e  t c  t k 2  cake  s u r f a c e .  A s  p i t  areas are  f i l l e d  they  
are covered o v e r  w i t h  f l y  ash o r  soil, o r  b o t h ,  which 
e f-fe c-t i-ve 1-y-end s-an y-p o t e n t i a 1-dus t i n  g-p r-o b-lem .-Da-t a- 
from t h e  c l o s e s t  boundary a i r  sampl ing  do n o t  show any 
h i g h e r  c o n c e n t r a t i o n s  t h a n  t h o s e  found a t  more d i s t a n t  

I 

I 
_I 

I. 

I S t a t i o n s .  

9 . 0  - CONFLICTS 

I n  t h e  pas t ,  p r o c e s s i n g  o f  uranium c o n t a i n  t r a n s u r a n i u m  
r a d i o n u c l i d e s  has been c a r r i e d  o u t  a t  t h e  FMPC w i t h o u t t h e  
o c c u r r e n c e  o f  c o n f l i c t s  w i t h  S ta te ,  r e g i o n a l ,  o r  l o c a l  
p l a n s  o r  programs. No such  c o n f l i c t s  are p r e s e n t l y  known 
t o  e x i s t  o r  are a n t i c i p a t e d .  

I 
i 
1. 
I 
I 
I 
I 

1 

1 0 . 0  ALTERNATIVES 

I f  r e a c t o r  r e c y c l e  materials are n o t  p rocessed  a t  t h e  FMPC, 
t h e y  may b e  s t o r e d ,  p r o c e s s e d  e l sewhere ,  o r  discarded.  

P r o c e s s i n g  a t  a n o t h e r  l o c a t i o n  would n o t  s i g n i f i c a n t l y  
a l t e r  t h e  env i ronmen ta l  i m p a c t .  
do t h e  p r o c e s s i n g  i n  a manner which would produce an  
env i ronmen ta l  e f f e c t  no g r e a t e r  t h a n  t h e  minimal e f f e c t  of 
r o u t i n e  uranium o p e r a t i o n s .  I n  regard t o  t h e  Paducah 
r e s i d u e s ,  t r a n s u r a n i c - f r e e  uranium m a t e r i a l s  c u r r e n t l y  
a v a i l a b l e  a t  the  FMPC are s u f f i c i e n t  t o  p r o v i d e  a b l e n d i n g  
c a p a c i t y  which would e l i m i n a t e  t he  waste s t o r a g e  and 
e f f l u e n t  d i s c h a r g e  problems d i s c u s s e d  i n  s e c t i o n  8.1.  

D i s p o s a l  o r  long-term storage of  r e a c t o r  r e c y c l e  material 
would . s e r i o u s l y  l i m i t  t h e  uranium a v a i l a b l e  f o r  power 
r e a c t o r s .  F u l l  u t i l i z a t i o n  o f  a l l  uranium material w i l l  
be needed t o  avo id  a s e r i o u s  uranium s h o r t a g e .  O the r  d i s -  
advan tages  o f  long-term s t o r a g e  are d i s c u s s e d  i n  s e c t i o n  4 . 0 .  

The FMPC i s  equipped  t o  

I 

- -  I .- . .  
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