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Low-Level r a d i o a c t i v e  waste a t  t h e  FMPC is g e n e r a t e d  a s  a result of t h e  

p r o d u c t i o n  o f  u r a n i u m  p r o d u c t s .  P r o c e s s  wastes c o n t a i n i n g  some uranium ere 
g e n e r a t e d  i n  t h e  v a r i o u s  p l a n t s  as  l i q u i d s ,  sol ids ,  or s l u r r i e s .  Ihis waste 
is treated w i t h i n  each p r o c e s s i n g  p l a n t  t o  r e c o v e r  uranium i n  forms such  

f i l t e r  cake fo r  r e c y c l e .  Aqueous wastes from each of these p r i m a r y  t r e a t m e n t  
u n i t s  a r e  t r a n s f e r r e d  t o  t h e  G e n e r a l  Sump. T h e  wastes  a r e  n e u t r a l i z e d  a n d  
t h e n  c lar i f ied by sed imenta t ion .  The r e m a i n i n g  aqueous  waste i s  discharged t o  
t h e  Great Miami River. There are c o n t r o l  r e q u i r e m e n t s  on  t h i s  aqueous w a s t e  

for n i t r a t e ,  copper ,  i r o n ,  nickel, total  d i s s o l v e d  sol ids ,  and pH. Dry wastes 
such  as d e p l e t e d  M&'2 and broken c r u c i b l e s  are also g e n e r a t e d  in t h e  v a r i o u s  
p l a n t s .  

T h i s  s e c t i o n  i d e n t i f i e s  t h e  waste  streams t o  be t r e a t e d ,  desc r ibes  t h e i r  

characteristics, and projects  q u a n t i t i e s  and volumes. These streams are shown 
i n  F i g u r e  1 ,  Design Basis Waste Flows f o r  t h e  Low-Level Waste P r o c e s s i n g  and 

Storage System (LLWPS). The two r e q u i r e m e n t s  on t h e  processed wastes are t h a t  

t h e  waste b e  d r y  a n d  t h a t  t h e  waste b e  r e a d i l y  t r a n s p o r t e d  i n t o  and  ( w h e n  
r e q u i r e d )  o u t  of storage. Thus, t h e  waste streams c a n  be d i v i d e d  a c c o r d i n g  t o  
t h e  n e e d  f o r  p r o c e s s i n g :  wastes  w h i c h  m u s t  b e  d r i e d ,  wastes w h i c h  r e q u i r e  

s i ze  r e d u c t i o n ,  wastes which require f i l t e r i n g  and  wastes which can be tram- 
ported d i r e c t l y  t o  storage. The d r y i n g  p r o v i d e s  volume r e d u c t i o n  and p r e v e n t s  
l e a c h i n g  of c o n t a m i n a t e s  i n t o  t h e  aqui fe r .  The d e s i g n  basis flows are based 

~ o n  h a n d l i n g  t h e  was tes  a s  t h e y  a re  p r o d u c e d  a n d  i n c l u d e  no p r o v i s i o n  f o r  
(The scope of t h i s  p r o p o s e d  

t 

p r o c e s s i n g  of wastes p r e v i o u s l y  a c c u m u l a t e d .  
sys tem does n o t  i n c l u d e  p i t  mining material.) 

1 
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The wastes  t o  be  t r e a t e d  by t h e  p r o p o s e d  s y s t e m  c a n  be  g r o u p e d  i n t o  e i g h t  

str ems : 
Depleted sump cake, 

General sump s l u d g e s ,  
Miscel laneous dry wastes, 
Neut ra l ized  raf'finate, 
Miscel laneous metal and wet wastes, 
Depleted mi l led  slag and r e s i d u e ,  

Enriched slag l e a c h  f i l t e r  cake, and 
I n c i n e r a t o r  ash. 

Although t h i s  s e c t i o n  describes each of t h e  streams, t h e  a v a i l a b l e  i n f o r m a t i o n  

i s  n o t  a d e q u a t e  t o  p r o v i d e  a l l  of t h e  parameters. T h e r e f o r e ,  s e v e r a l  
p a r a m e t e r s  are d e s i g n a t e d  as "to b e  de te rmined"  o r  TBD. S i m i l a r l y ,  i n  s e v e r a l  

cases t h e  was te  g e n e r a t i o n  c o u l d  n o t  be  c o r r e l a t e d  w i t h  p r o d u c t i o n  data and 
therefore an  estimate of a n n u a l  g e n e r a t i o n  is  used. 

1 . 1  ~~~ 

Local s u m p s  i n  e a c h  p l a n t  a r e  d r a i n e d  a n d  f i l t e r e d .  This was te  stream is 
p r i m a r i l y  t h e  cake r e s u l t i n g  from t h i s  f i l t r a t i o n ,  wh ich  i s  t r a n s f e r r e d  t o  t h e  

LLWPS for drying. I n  a d d i t i o n  t o  d e p l e t e d  sump cake, t h i s  waste s t r e a m  w i l l  

i n c l u d e  e x t r u s i o n  r e s i d u e s  from o f  f-site sources .  

1.2 -a1 S l w  

The aqueous wastes t r a n s f e r r e d  from each of the p l a n t  sumps a r e  t r a n s f e r r e d  t o  
t h e  Genera l  Sump. A t  t h e  g e n e r a l  sump the  wastes are n e u t r a l i z e d  w i t h  lime 
a n d  c l a r i f i e d  by s e d i m e n t a t i o n .  The r e s u l t i n g  s l u d g e  i n  t h e  G e n e r a l  Sump 

makes up t h i s  waste stream. C h a r a c t e r i s t i c s  o f  t h i s  stream are shown i n  

T a b l e  2. 

2 
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include non-combustible materials generated i n  

the  va r ious  p l a n t s .  The p r inc ipa l  c o n t r i b u t o r  i s  expected t o  be ceramic 
p i e c e s  (e.g., t i l e s ) .  P l an t s  5 ,  6 ,  and 9 w i l l  be t h e  main sources f o r  this 

t ype  of waste. This stream may also include miscellaneous samples and off- 

s p e c i f i c a t i o n  m a t e r i a l  (e-& UF4 from P l a n t  4). Although o the r  wastes a r e  
o f t e n  considered "dry" wastes,  they a r e  no t  inc luded  here  i f  they contain 
e i t h e r  f r e e  metal or s ignif icant  water. Graphite crucibles a re  not Included 
because i t  i s  planned t o  send them t o  t h e  i n c i n e r a t o r .  Cha rac t e r i s t i c s  of 
t h i s  waste stream are given i n  Table 3. 

1.4 m e d  Raffinate 
The r e f i n e r y  is a major producer of wet wastes.  Although the re f inery  has 

prev ious ly  processed uranium ore concen t r a t e s ,  t he  projected fu tu re  feed 
material  is almost ent i re ly  recycle materials. The refinery aqueous raPfina t e  
stream w i l l  contain most of the n i t r i c  acid and impurities. This stream is 

n e u t r a l i z e d  w i t h  lime and caustic. The resu l t ing  material i s  then f i l t e r ed  
and washed t o  remove a l a r g e  par t  ( b u t  not a l l )  of t h e  so luble  n i t ra te .  The 

c h a r a c t e r i s t i c s  of t h i s  ma te r i a l  a r e  shown in Table 4. The amount acd 

c h a r a c t e r i s t i c s  w i l l  depend on the c h a r a c t e r i s t i c s  o f  the re f inery  feed 
material  and the amount of excess lime and caus t ic  which is added. Previous 

e s t i m a t e s  i n d i c a t e  t h a t  the amount of waste  could vary by a f a c t o r  of four. 
The p r o j e c t i o n  i s  based on da ta  from a r e c e n t  r e f i n e r y  campaign. T h i s  

Projection appears t o  represent an u p p e r  l i n i t  on t h e  amouct of uaste per u n i t  
of refinery production 

1.5 -a1 
A s  shown i n  Table 5 ,  t h i s  stream p r imar i ly  inc ludes  res idues  and the hea t  

t r e a t  quench water. For a f eu  years  ( through 1 9 9 1 )  t h i s  s tream w i l l  a l s o  
include t h e  de-cladding (Blue) water. The s a l t  o i l  wash water W i l l  not be a 

s e p a r a t e  s t ream, b u t  w i l l  be included a s  p a r t  of the  wastes goin& to  the 
gene ra l  sump.  The res idues  include nonbrique t t a b l e  turn ings ,  and depleted 

The M g F Z  s l a g  i s  included as  a separate  f i n e s  from P l a n t s  5 ,  6 ,  and 9. 
stream. 

I 
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1.6 

Uranium metal i s  produced by .reacting green s a l t  (UF$ w i t h  magnesium metal, 
The by-product slag i s  magnesium fluoride which fuses in to  a la rge  maas. This 

material is  broken out of the reaction vessel and then milled. Most of t h i s  

m a t e r i a l  can be  t ransported d i r e c t l y  t o  storage.  A few percent  of t he  

m a t e r i a l  w i l l  be oversized and w i l l  r e q u i r e  f u r t h e r  s i z e  r educ t ion  and/or 

oxidation i n  the LLWPS system. The character is t ics  of t h i s  stream are shown 
i n  Table 6. 

1.7 )er Gakg 
When enriched derbies are produced, the HgF2 is leached t o  recover uranium and 
the m a t e r i a l  i s  f i l t e r e d .  The system proposed under P r o j e c t  85-OR-7 w i l l  

f i l t e r  t h i s  ma te r i a l  i n  Plant  2/3 .  T h e  proposed process  w i l l  leave t h e  
material suff ic ient ly  d r y  so that  i t  can be sent direct ly  to  storage withol;t 

f u r t h e r  drying. I n  addition to  t h e  MgF2 i n  t h i s  waste stream, of f - s i te  wastes 
a r e  a l s o  included i n  t h i s  waste s t ream (e.& c ruc ib l e  burn-out and ash from 
Oak Ridge). Characteristics of t h i s  stream are shown i n  Table 7. 

1.8 Incinerator Bsb 
The incinerator will handle burnable sol ids  and l i q u i d s .  The incinerator is  

planned to  be operational i n  FY 1989. Emissions equipment w i l l  be provided to  
control particulates and corrosive gases. The incinerator will burn contami- 
nated c r u c i b l e s  and o ther  mater ia l s .  The ash c h a r a c t e r i s t t c s  are  3hown i n  
Table 8. 

, 



2.0 PPWgcIED UISTE QUAITITIES 

0 
P 

I n  o rde r  t o  p r o j e c t  t h e  q u a n t i t i e s  of wastes t o  be p r o c e s s e d ,  t h e  p l a n n e d  

p r o d u c t i o n  l o a d s  were i n v e s t i g a t e d .  The a m o u n t  of waste was p r o j e c t e d  by 
m u l t i p l y i n g  t h e  planned p r o d u c t i o n  load  by t h e  amount of w a s t e  produced p e r  

u n i t  of p r o d u c t i o a  Two p l a n s  were reviewed t o  p r o v i d e  a b a s i s  f o r  p r o j e c t i n g  
p r o d u c t i o n  loads:  t h e  1983 Strategic  Planning  S t u d y  Base Case, and t h e  12/82 

Long Range Plan Revised Base Case. I n  those cases where t h e  amount of waste 

does n o t  a p p e a r  t o  b e  c l o s e l y  r e l a t e d  t o  a g i v e n  p r o d u c t i o n  s t ream, a v a l u e  
was selected u s i n g  i n f o r m a t i o n  on t h e  amount of waste produced d u r i n g  t h e  last 

t h r e e  years. The d e s i g n  v a l u e s  given h e r e  a re  based  o n  t h e  y e a r  o f  p e a k  
de i and  for  t h e  Low-Level Waste Processing and Storage System. The v a l u e s ,  i n  
metric t o n n e s  ( H T ) / y e a r ,  r e p r e s e n t  t h e  w e i g h t  of t h e  s o l i d s  i n  t h e  waste 
stream. Volumes of t h e  wet wastes c a n  be a c h i e v e d  by a p p l y i n g  t h e  wa te r  
c o n t e n t  and d e n s i t i e s  t o  t h e s e  figures. 

2.1 m e t e d  

The amount of sump cake is d i f f i c u l t  t o  d e t e r m i n e  and v a r i c u s  q u a n t i t i e s  have 
been used i n  r e c e n t  s t u d i e s  fo r  estimating purposes .  The u s u a l  assumpt ion  1s 
t h a t  t h e  amount of sump c a k e  i s  independent  of p r o d u c t i o n  l e v e l s .  A v a l u e  of 

40 MT/year ( s o l i d s )  is s u g g e s t e d  a s  a d e s i g n  value.  

2.2 -a1 S- 
The s p l i t  b e t w e e n  d e p l e t e d  sump cake and  g e n e r a l  sump s l u d g e s  i s  n o t  w e l l  

known It is assumed t h a t  t h i s  q u a n t i t y  is independent  of p r o d u c t i o n  l e v e l s ,  
A v a l u e  of 110 HT/year is s u g g e s t e d  as a d e s i g n  va lue .  

2 . 3  8 
H i s t o r i c a l l y  d r y  wastes i n c l u d e d  c r u c i b l e s  and other  materials which w i l l  co 

l o n g e r  be included. However, r e s t o r a t i o n  p r o j e c t s  may g e n e r a t e  s i g n i f i c a n t  
q u a n t i t i e s  of c o n t a m i n a t e d  ceramic materials. I t  was a s s u m e d  t h a t  p a s t  

q u a n t i t i e s '  were p r i m a r i l y  c r u c i b l e s ,  10 MT/year h a s  been selected as  a d e s i g n  

basis. F u r t h e r  s tudy  of p o t e n t i a l  sources i s  r e q u i r e d .  

I 

5 



ia 

1 
d 
P 
B 
91 

1 
1 
1 
R 
a 
1 

6320 e 

2.11 

The a m o u n t  of waste f r o m  t h e  r e f i n e r y  d e p e n d s  on t h e  q u a l i t y  of f e e d ,  t h e  
a m o u n t  of excess l ime added f o r  n e u t r a l i z a t i o n ,  a n d  t h e  t o t a l  p r o d u c t i o n  
output .  The amount of waste g e n e r a t e d  d u r i n g  p a s t  y e a r s  h a s  v a r i e d  from 0.22 

t o  0.96 MT of s o l i d s  p e r  HT of uranium product ion .  F u t u r e  r e f i n e r y  o p e r a t i o n s  
are  e x p e c t e d  t o  be c l o s e r  t o  t h e  m i d d l e  of t h e s e  values .  A v a l u e  o f  0.5 HT o f  

s o l i d s  p e r  MT of uranium product ion  was u s e d  for p r o j e c t i n g  f u t u r e  q u a n t i t i e s  
as  shown i n  F i g u r e  2. A v a l u e  of 300 HT/year is s u g g e s t e d  as  a d e s i g n  basis. 

2.5 M i s c e l l a n e o u s  wet Wastes 
The metal s c r a p  and wet wastes was based o n  t h e  amount of d e p l e t e d  derb ies .  A 

v a l u e  of 0.24 MT of s o l i d s  p e r  HTU w a s  u s e d  for  p r o j e c t i n g  f u t u r e  q u a n t i t i e s  
as  shown i n  F i g u r e  3. A v a l u e  of 450 HT/year i s  suggested as a d e s i g n  value. 

Note t h a t  t h e  sugges ted  v a l u e  does  n o t  i n c l u d e  c a p a c i t y  t o  handle  t h e  material 
g e n e r a t e d  if the Atomic Vapor Lasor I s o t o p i c  S e p a r a t i o n  (AVLIS)  program would 
scale up  as pro jec ted .  

2.6 -Milled 

The q u a n t i t y  of deple ted  m i l l e d  slag is p r o j e c t e d  assuming 0.52 MT of s o l i d s  
p e r  MTU of d e r b y  production. The s u g g e s t e d  d e s i g n  v a l u e  is 900 MT/year. A s  

shown i n  F i g u r e  4, this v a l u e  does n o t  i n c l u d e  s u f f i c i e n t  c a p a c i t y  t o  handle  

t h e  waste g e n e r a t e d  if t h e  AVLIS program would scale up  as pro jec ted .  There- 
fore,  an e x p a n s i o n  c a p a b i l i t y  should  be  provided. 

2.7 F i l t e r  C a k e  
The q u a n t i t y  of s lag leach f i l t e r  cake is  p r o j e c t e d  assuming 0.52 MT of HgF2 

p e r  M T U  of e n r i c h e d  metal p r o d u c t i o n  p l u s  a 20 p e r c e n t  a l l o w a n c e  for 
n e u t r a l i z a t i o n .  The 
s u g g e s t e d  d e s i g n  v a l u e  is t h e  peak  v a l u e  p l u s  t h e  20 F e r c e n t  a l l o w a n c e  f o r  
n e u t r a l i z a t i o n ,  2200 Mf/year. 

The p r o j e c t e d  a m o u n t  O f  HgF2 is shown i n  F i g u r e  5 .  

6 
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2.8  m r  &b 
The amount of ash that w i l l  b e  generated by the planned incinerator i s  

uncertain Based on the projected quantity of graphite crucibles and leaving 
an allowance for other materials a design value of 5 HT/year is suggested 

7 
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3.0 s p ~ c x b t  COHSXDERATIONS 

There are changes which may o c c u r  and r e s u l t  i n  r e v i s e d  r e q u i r e m e n t s  to r  t h e  
l o w - l e v e l  waste p r o c e s s i n g  s y s t e m ,  The fol lowing d i s c u s s i o n  is d i v i d e d  i n t o  
f i v e  categories: 

o P r o c e s s  changes,  

o Treatment  of accumula ted  wastes, 
o Changes i n  regulations and r e q u i r e m e n t s ,  
o Product  changes,  and 
0 Non-uniform flows. 

P r o c e s s  changes would r e s u l t  i n  changes i n  t h e  composi t ion  and q u a n t i t i e s  of 

waste streams. For example,  the  n e u t r a l i z e d  r e f i n e r y  r a f f i n a t e  may change i n  
f u t u r e  y e a r s .  C u r r e n t l y  t h e  stream is n e u t r a l i z e d  u s i n g  a l a r g e  e x c e s s  of 

lime. However, t h e  amount of e x c e s s  lime may be  reduced as t h e  feed changes 
(e.&, i f  t h e  f e e d  c o n t a i n s  n o  c o p p e r ) .  Use of t h e  e x c e s s  l ime  i n  t h e  p i t s  
h a s  a l s o  b e e n  p r o p o s e d  (Le., pump p i t  m a t e r i a l  b a c k  t o  t h e  g e n e r a l  sump). 
F i n a l l y ,  t h e  n e u t r a l i z i n g  a g e n t  c o u l d  be  c h a n g e d  from l i m e  t o  some o t h e r  
s u b s t a n c e .  

The c u r r e n t  s y s t e m  c o n t a i n s  n o  p r o v i s i o n  for t h e  t r e a t m e n t  of a c c u m u l a t e d  

wastes,  Le., t h e  material  i n  t h e  s t o r a g e  p i t s .  Some a c c u m u l a t e d  mater ia l  
c o u l d  be  p r o c e s s e d  by w o r k i n g  m u l t i p l e  s h i f t s .  However, t h e  a m o u n t  of 

material from the p i t s  would dwarf a l l  other  feeds t o  t h e  dryer and many y e a r s  
w o u l d  be r e q u i r e d  t o  p r o c e s s  t h i s  ma te r i a l .  The p i t  ma te r i a l  d i f f e r s  from 
c u r r e n t  g e n e r a t i o n  waste i n  several ways: 

o There is no d r y  material ( b e c a u s e  of the r a i n  a l l  t h e  material 
c o n t a i n s  a p p r e c i a b l e  water). 

0 The q u a n t i t y  of material i n  t h e  "wet p i t s "  was i n c r e a s e d  due t o  
the a d d i t i o n  of f l y  ash f o r  many y e a r s .  

0 The mater ia l  i n  t h e  " d r y  p i t s "  i s  n o t  homogeneous  ( f o r  

i n s t a n c e ,  it c o n t a i n s  s t r a y  p i e c e s  of concre te ) .  

8 
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D e f i n i t i v e  r e g u l a t i o n s  for t h e  d i sposa l  of  the FHPC low- leve l  wastes do n o t  

exist. Therefore t h e  r e q u i r e m e n t s  to  be placed o n  t h e  s t a b i l i z e d  waste form 
by d i s p o s a l  c o n s i d e r a t i o n s  a r e  unknown. S t o r i n g  t h e  waste a s  a d r y  powder 

allows the  freedom t o  select a s tab i l ized  waste form when t h e  r e g u l a t i o n s  and 

r e q u i r e m e n t s  are better defined. A d r y  powder c a n  be i n c o r p o r a t e d  i n t o  any of 
t h e  waste forms which h a v e  been proposed. The Low-Level Waste P r o c e s s i n g  Sub- 

System should  i n c o r p o r a t e  the f l e x i b i l i t y  t o  transfer the waste direct ly  te a 
s t a b i l i z a t i o n  p r o c e s s  when t h i s  becomes desireable. 

The Low-Level Waste Processing and S t o r a g e  Sys tem must i n c l u d e  p r o v i s i o n s  t o  
accomodate p r o d u c t  changes. Product changes i n c l u d e  changes i n  major products  
(e.g., t h e  c h a n g e  from MK-31 t o  MK-lS), a d d i t i o n s  of new p r o d u c t s  (e.g., 

d e r b i e s  fo r  AVLIS), and special s h o r t  d u r a t i o n  jobs (e-g., t h o r i u m  process ing  
or copper recovery) .  

As c a n  be  s e e n  from F i g u r e s  2 t h r o u g h  5, t h e  p r o d u c t i o n  of p r o d u c t s  and t h e  

r e s u l t i n g  wastes c h a n g e s  w i t h  time. Not as. a p p a r e n t  i s  t h e  c h a n g e  i n  f low 

r a t e s  d u r i n g  a n y  g i v e n  year. Much of t h e  p r o d u c t i o n  a t  t h e  FMPC i s  r u n  or. a 

campaign bas is .  The campaign method w i l l  r e s u l t  i n  large w i n g s  i n  t h e  amount 
of a g i v e n  t y p e  of waste. T h e r e f o r e ,  t h e  d e s i g n  m u s t  include a p r o v i s i o n  

e i ther  for  t e m p o r a r y  holdup s t o r a g e  or o v e r c a p a c i t y  in the  p r o c e s s  equipment. 

9 
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Table 1 .  Depleted Sump Cake Characterlatica 

General Description: Sump cake from a l l  p l a n t s  and ex t rus ion  r e s idues  from 

o f f - s i t e  sources.@ 

Amount of Materials Produced: 

Total Design Basis, MT solids/year: 40 

Water Content, ut .  5 H20: 60 to  70 

Significant Constituents: 
80% Uranium Oxides  ( d r y  weight basis)  

12 to  1 5 1  calcium 

Density : 
wet, gm/cc: 1 . 3  
d r y ,  gm/cc: 1.7 

Size Distribution: Fine 

Flow Characteristics: Tends to  cake i n  d r y  form 

Other Properties; 
gm U / g m  solids: 0.8 

% U235: Depleted ( 0 . 2 % )  

pH: Neutral to  basic (27) 

@Characteristics are defined for sump cake only. 
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Table 2. General Sump Sludge Cbaraoteristlcs 

General Description: Neutralization sludge from the general sump. 

Amount of  Materials Produced: 
Total Design Basis, MT solids/year: 110 

Water Content, ut .  % H20: 60 to 70 

Signiffcant Constituents: 
Undissolved lime and acid neutralization products 

Dens1 ty : 

wet, @cc: 1 .2  

Size Distribution: Fine 

Flow Characteristics: Tends to cake i n  dry form 

Other Properties: TBD' 

J 

+To be determined during the design of the processing system. 
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table 3. Kiscellaneaua Dry Waste Cbaracteriatlcs 

General Description: Ceramic p ieces  (furnace insu la t ion)  from Plants 5 ,  6 ,  
and 9 and off-spec UF4 from Plant 4, 

Amount of Materials Produced: 

Total Design Basis, MT sollds/year: 10 

Water Content, ut. 8 HzO: dry 

Significant Constituents: T B D 4  

Density: 
dry, @CC: 2.0 

Size Distribution: TBD. 

Flow Characteristics : Generally free flowing 

Other Properties: TED* 

*To be determined during the d e s i g n  of the processicg system. 

17 
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Table 4. Neutralized Raffiaate Characteristi- 

G e n e r a l  Descr ip t ion :  The n e u t r a l i z e d  a q u e o u s  r a f f i n a t e  f r o m  t h e  r e f i n e r y  
p l a n t  2/3. N e u t r a l i z e d  w i t h  lime ar.d c a u s t i c .  

Amount of Materials Produced: 
U n i t  Basis, HT aolids/MTO i n  r e f i n e r y :  0.5 
T o t a l  Design Basis, MT s o l i d s / y e a r :  300 

Water Content ,  weight p e r c e n t  water, u t .  I :  60 t o  70 

S i g n i f i c a n t  C o n s t i t u e n t s :  
Metal i n s o l u b l e  sa l ts  i n  wet form or o x i d e s  i n  d ry  form: 

calcium 
Aluminum 
I r o n  

S i1  i c o n  

D e n s i t y  : 
wet, gm/cc: 1.3 

d r y ,  gm/cc: 0.65 

S i z e  D i s t r i b u t i o n :  F i n e  
I 

Flow Characteristics: Lumpy when d r i e d  

Other P r o p e r t i e s :  
gm U / g m  s o l i d s :  0.0005 

U235: 1.1 (0.75 - 1.25) 

pH: >7 basic 

18 



Table 5. Hisoellansous Yet and *tal Umte Charaoteristlos 

Genera l  D e s c r i p t i o n :  Misce l laneous  streams c o n t a i n i n g  free metal or s lgnl f l -  

cant water c o n t e n t .  T h e s e  I n c l u d e  n o n b r l q u e t t a b l e  
tu rn ings ,  d e p l e t e d  f i n e s ,  h e a t  t r ea t  quench water, and 
de-cladding ( b l u e )  water. 

Amount of Materials P-oduced: 

T o t a l  Design Basis, HT s o l l d s / y e a r :  450 

Water Content ,  w t .  I H20: Varies 

S i g n i f i c a n t  C o n s t i t u e n t s :  TBD* 

Dens1 ty :  
wet, gm/cc: 1.0 - 2.0 

d r y ,  gm/cc: 1.2 

Size  D i s t r i b u t i o n :  TBD* 

Flow C h a r a c t e r i s t i c s :  TBD* 

Other  P r o p e r t i e s :  TBD* 

*To be  d e t e m i n e d  d u r i n g  t h e  des ign  of t h e  p r o c e s s i c g  system. 

a 7  - f 

b 

I 
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Table 6. bepleted Wled Slag and Residue Charactoristics 

General  Desc r ip t ion :  MgF2 s l ag  from t h e  p roduc t ion  of d e p l e t e d  uranium metal 
d e r b i e s  i n  P l a n t s  5 and 6. 

Amount of Materials Produced: 

U n i t  Basis, blT solids/MTU of derbies: 0.52 
Total Design Basis, MT s o l i d s / y e a r :  900 

Water Con ten t ,  w t .  I H20: Dry 

S i g n i f  i c a n t  C o n s t i t u e n t s  : 

W 2  95 t o  98% 
2 t o  5% U i n  v a r i o u s  o x i d a t i o n  s ta tes  
Trace of f ree  magnesium 

Densi t j j  : 

d r y ,  gm/cc: 1.4 

S i z e  D i s t r i b u t i o n :  Bulk of  waste i s  -20 mesh. 

observed. 

Flow Characteristics: F ree  f l o w i n g  

Other P r o p e r t i e s :  
gm Wgm solids:  0.02 t o  0.05 

% U235: 0.2 ( d e p l e t e d )  

20 

O c c a s i o n a l l y  +20 mesh i s  

, 



6320 
. .  

Table 7. Enriched Slag Leach F i l t e r  Cake C h a r a c t e r i s t i c s  

G e n e r a l  D e s c r i p t i o n :  The MgF2 from e n r i c h e d  u ran ium me ta l  p r o d u c t i o n  which 

has b e e n  l e a c h e d  f o r  u r a n i u m  r e c o v e r y ,  n e u t r a l i z e d ,  

f i l t e red ,  and d r i e d  i n  P l a n t  2/3. C r u c i b l e  burnout  and  
a s h  r e t u r n e d  from Oak R i d g e  is a l s o  i n c l u d e d  i n  t h i s  

stream. 

Amount of Materials Produced: 

U n i t  Basis, MT sol ids/MTU of derbies:  0.62 
T o t a l  Design Basis, MT s o l i d d y e a r :  2200 

Water Con ten t ,  w t .  % H20: 20 to  30% 

S i g n i f i c a n t  C o n s t i t u e n t s :  

MgF2 
Precoa  t 
Calcium Nitrate 

Dens i ty  : 
d r y ,  @/cc: 1.4 

Size D i s t r i b u t i o n :  2905 ,  -230 mesh 

, 

Flow C h a r a c t e r i s t i c s  : F r e e  f lowing  

Other  P r o p e r t i e s :  
gm U / g m  so l ids :  0.0005 

% $35: -1% 

pH: >7 

' C h a r a c t e r i s t i c s  g i v e n  are for f i l t e r  cake only .  
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Table 8. Incinerator Aah Characteristics 

General Description: Ash from the incinerator from burning s k i d s ,  crucibles, 

and other contaminated corn bus t  i b l  e materials. 

Amount of Materials Produced: 

Total Design Basis, MT solids/year: 5 

Water Content, ut .  % H20: Dry 

Significant Constituents: TBD' 

Density : 
dry, gm/cc: 0.1 to 0 . 2  

Size Distribution:' TBD* 

Flow Characteristics: Free flowing 

Other Properties: TBD' 

'To be determined during the design of the process system. 
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