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This paper describes the safeguards instrumentation planned 
for the plutonium Waste Processing and Recovery Facility under 
construction at Rocky Flats Plant. Descriptions are given of the 
new plutonium Recovery Facility, the material handling systems 
and the nondestructive assay equipment. 
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INTRODUCTION 

Rocky F l a t s  P l a n t  i s  a  p r o d u c e r  o f  p l u t o n i u m  p a r t s  f o r  
n u c l e a r  weapons. The DOE i s  p r e s e n t l y  c o n s t r u c t i n g  a  new p l u t o n i u m  
r e c o v e r y  f a c i l i t y ,  B u i l d i n g  371,  a t  Rocky F l a t s .  The f a c i l i t y  
w i l l  be used  t o  r e p r o c e s s  p l u t o n i u m  c o n t a m i n a t e d  r e s i d u e s  and 
impure p lu ton ium o x i d e  and m e t a l  i n  o r d e r  t o  r e c o v e r  and p u r i f y  
a s  much p lu ton ium a s  p r a c t i c a l .  The f a c i l i t y . w i l 1  a l s o  e x t r a c t  
americium f r o m . t h e  main p l u t o n i u m  s t r e a m  and d e c o n t a m i n a t e  e n r i c h e d  
ur:anium and b e r y l l i u m .  T h i s  p a p e r  d e s c r i b e s  t h e  s a f e g u a r d s  
i n s t r u m e n t a t i o n  and computer  r e p o r t i n g  sys t em p l a n n e d  f o r  t h i s  
f a c i l i t y .  

~ i g u r e s  1, 2 ,  and 3  p r o v i d e  an  ove rv iew o f  t h e  f a c i l i t y  and 
p r o c e s s i n g  a r e a s  l o c a t e d  on t h r e e  working  l e v e l s .  The main 
p r o c e s s i n g  o p e r a t i o n s  a r e  s e p a r a t e d  i n t o  numerous modules l o c a t e d  
on t h e  ground f l o o r  ( F i g .  3 ) .  Smal l  packages  o f  o x i d e ,  impure 
m e t a l  o r  c o n t a m i n a t e d  r e s i d u e s  a r e  r e c e i v e d ,  weighed and a n a l y z e d  
i n  t h e  s h i p p i n g  and r e c e i v i n g  module.  T h i s  m a t e r i a l  i s  s t o r e d  
i n  t h e  s t a c k e r - r e t r i e v e r  (S/R) v a u l t  a w a i t i n g  p r o c e s s i n g .  O t h e r  
s m a l l  packages  a r e  r e c e i v e d  i n  t h e  s i t e  r e t u r n  module where m e t a l s  
a r e  weighed and p r o c c s s e d .  Res idues  g e n e r a t e d  i n  t h e  s i t e  r e t u r n  
module and most o t h e r  modules i n  t h e  b u i l d i n g  a r e  a l s o  s t o r e d  i n  
t h e  S/R v a u l t .  P r o d u c t  p l u t o n i u m  m e t a l  i s  p roduced  and sampled 
f o r  l a b o r a t o r y  a n a l y s i s  i n  t h e  m e t a l  r e d u c t i o n  module and d e l i v e r e d  
t o  t h e  s h i p p i n g  and r e c e i v i n g  module v i a  t h e  s t a c k e r  r e t r i e v e r  
v a u l t .  Contaminated r e s i d u e s  packaged i n  5 5  g a l l o n  drums,  con-  
t a i n i n g  p l u t o n i u m  above t h e  approved d i s c a r d  l e v e l ,  a r e  t r a n s f e r r e d  
t o  B u i l d i n g  371 and p l a c e d  i n  one o f  t h r e e  drum s t o r a g e  a r e a s .  
These r e s i d u e s  a r e  s u b s e q u e n t l y  p l a c e d  i n  g lovebox  p r o c e s s i n g  
l i n e s  v i a  down d r a f t  e n c l o s u r e s  and down d r a f t  t a b l e s .  

A s  p l u t o n i u m  b e a r i n g  l i q u i d s  and s o l i d s  a r e  t r a n s f e r r e d  
from one a c c o u n t a b i l i t y  a r e a  t o  a n o t h e r  t h e  c o n t a i n e d  p l u t o n i u m  
i s  r e c o r d e d  i n  t h e  computer  sys t em.  The s t a c k e r  r e t r i e v e r  v a u l t  
a c t s  a s  a  r e p o s i t o r y  f o r  t h e  a n a l y z e d  s o l i d s  from most a l l  a c c o u n t -  
a b i l i t y  a r e a s .  

SECURED STORAGE VAULT 

Accountable  d r y  m a t e r i a l s  a w a i t i n g  p r o c e s s i n g  w i l l  be  s t o r e d  
i n  t h e  c e n t r a l  s e c u r e d  s t o r a g e  v a u l t ,  F i g u r e  4 .  The n i t r o g e n  
a tmosphere  v a u l t  i s  e n c l o s e d  by h a r d e n e d  rlralls e x c e p t  f o r  o p e n i n g s  
r e q u i r e d  f o r  v a u l t  o p e r a t i o n  and m a i n t e n a n c e .  These o p e n i n g s  
i n c l u d e  e i g h t  i n s t a l l e d  and two f u t u r e  I n  and Out ( I /O)  s t a t i o n s  
where m a t e r i a l s  a r e  t r a n s f e r r e d  t o  and from g lovebox  work a r e a s .  
O the r  glovebox t y p e  c o n s t r u c t i o n  i n  t h e  v a u l t  w a l l s  i n c l u d e s  t h e  
i n v e n t o r y  s t a t i o n ,  t h e  p r e v e n t i v e  ma in tenance  b a y ,  t h e  r e p a i r  b a y ,  
a c c e s s  a i r  l o c k s ,  and t h e  S t a c k e r l R e t r i e v e r  e l e c t r i c a l  t e r m i n a t i o n  
g lovebox.  

This  c o n c r e t e  v a u l t ,  w i t h  au tomated  S t a c k e r / R e t r i e v e r  sys t em 
c o n s i s t s  o f  a  s t o r a g e  a i s l e  a p p r o x i m a t e l y  300 f e e t  l o n g ,  40 f e e t  
h i g h ,  and 15  f e e t  wide.  I t  i s  l o c a t e d  i n  t h e  c e n t e r  o f  t h e  
hardcncd a r e a ,  r u n n i n g  east. and w e s t ,  w i t h  e l e v a t i o n  between 
t h e  subbasement f l o o r  l e v e l  and t h e  basement  c e i l i n g .  The v a u l t  



does  n o t  p e n e t r a t e  t h e  ground f l o o r .  A t o t a l  o f  1428 s t o r a g e  
b i n s  o r  s h e l v e s  a r e  pe rmanen t ly  mounted on t h e  v a u l t  w a l l s  on 
e i t h e r  s i d e  o f  t h e  s t o r a g e . a i s l e .  S t e e l  r a i l r o a d  t y p e  t r a c k s  
run  down t h e  c e n t e r  o f  t h e  a i s l e  f o r  t h e  computer  c o n t r o l l e d  
S t a c k e r / R e t r i e v e r  t o  move on. a s  i t  t r a v e l s  from one s t a t i o n  t o  
a n o t h e r  w i t h i n  t h e  v a u l t .  A t  t h e  e a s t  end  o f  t h e  v a u l t  t h e s e  
t r a c k s  end i n  a  l a r g e  t r a n s f e r  bay c o n n e c t i n g  t h e  s t o r a g e  a i s l e  
w i t h  two ma in tenance  a r e a s ;  t h e  r e p a i r  bay  and p r e v e n t i v e  main- 
t e n a n c e  bay.  The S t a c k e r / R e t r i e v e r  (S/R) moves m a t e r i a l  w i t h i n  
t h e  v a u l t  f rom one 1 / 0  s t a t i o n  t o  s t o r a g e  o r  f rom s t o r a g e  t o  an  
1 / 0  S t a t i o n .  The computer  c o n t r o l l e d  S/R p o s i t i o n s  i t s e l f  a t  
t h e  p r o p e r  l o c a t i o n  i n  t h e  v a u l t  t h r o u g h  t h e  u s e  o f  a  r e a d  head  
and code . b a r s .  The S/R moves a t  a  s p e e d '  o f  400 f t / m i n  h o r i z a n t a l l y  
and 60 f t / m i n  v e r t i c a l l y .  The w o r s t  c a s e  t r a n s f e r  t ime  t o  s t o r e  
o r  r e t r i e v e  a  p a l l e t  i s  3  m i n u t e s .  The S/R t r a n s f e r s  aluminum 
p a l l e t s  t h a t  a r e  a b o u t  f o u r  f e e t  s q u a r e  and h o l d  f o u r  p e r m a n e n t l y  
a t t a c h e d  d o u b l e - w a l l e d  w a t e r - f i l l e d ,  l e a d  s h i e l d e d  c o n t a i n e r s ;  
one c o n t a i n e r  a t  e a c h  c o r n e r  o f  t h e  p a l l e t .  Accoun tab le  d r y  
m a t e r i a l  i s  d o u b l e  canned ,  p l a c e d  i n  t h e  w a t e r  s h i e l d e d ,  l e a d  
l i n e d  c o n t a i n e r  on t h e  m e t a l  p a l l e t ,  and s t o r e d  by t h e  S/R. The 
p a l l e t s  a r e  numbered and t h e  c o n t a i n e r s  a r e  l e t t e r e d  ( A , B , c , D )  
f o r  i d e n t i f i c a t i o n  p u r p o s e s .  The " i n n e r "  can  c o n t a i n i n g  t h e  
a c c o u n t a b l e  m a t e r i a l  i s  a l s o  i d e n t i f i e d  f o r  p r o p e r  acco;nt ing.  
The " i n n e r "  can  i s  made o f  smooth s t a i n l e s s  s t e e l  w i t h  s l i p  f i t  
c o v e r .  Th i s  can  h a s  s p r i n g  c l i p s  t o  h o l d  t h e  c o v e r  f i r m l y  i n  
p l a c e  and a l l o w s  t h e  can  t o  be  c a r r i e d  by t h e  c o v e r  h a n d l e .  The 
" i n n e r "  can  i s  p l a c e d  i n s i d e  a n o t h e r  s t a i n l e s s  s t e e l  can  t h a t  
h a s  a  h i n g e d  l i d  and p o s i t i v e  l o c k  c l a s p .  T h i s  second  o r  " o u t e r "  
can  h a s  a  m a g n e t i c  s t a i n l e s s  s t e e l  h a n d l e  t o  a l l o w  a u t o m a t i c  
we igh t  v e r i f i c a t i o n  i n  t h e  i n v e n t o r y  s t a t i o n .  The " i n n e r "  can  
comes i n  two s i z e s  ( a b o u t  1 and 3 . 8  l i t r e  c a p a c i t y )  t o  accomodate 
s p e c i f i c  m a t e r i a l  t y p e s .  For  example ,  m e t a l  b u t t o n s  and o x i d e  
w i l l  be s t o r e d  i n  t h e  s m a l l ,  one l i t r e  c a n s .  S c r a p  s u c h  a s  
i n c i n e r a t o r  a s h  w i l l  be s t o r e d  i n  t h e  3.8 l i t r e  c a p a c i t y  c a n .  

I n i t i a l l y  t h e  v a u l t  w i l l  c o n t a i n  1150 o f  t h e s e  c o n t a i n e r  
t y p e  p a l l e t s  t h a t  a r e  s t o r e d  on s t e e l  s h e l v e s  i n  t h e  c e n t r a l  
s t o r a g e  v a u l t .  There a r e  a l s o  100 main tenanc ,e  o r  s u p p l y  p a l l e t s  
t h a t  do n o t  have  t h e  w a t e r - f i l l e d  c o n t a ' i n e r s  a t t a c h e d .  Main- 
t e n a n c e  p a l l e t s  have  a  f o u r  i n c h  l i p  a round  t h e  edge  o f  t h e  
p a l l e t  t o  p r e v e n t  d r y  r e a g e n t s  u s e d  i n  t h e  v a r i o u s  g loveboxes  
from f a l l i n g  i n t o  t h e  v a u l t  d u r i n g  t r a n s f e r .  These p a l l e t s  a l s o  
t r a n s f e r  i n o p e r a t i v e ,  c o n t a m i n a t e d  equipment  t o  and from t h e  
h o t  ma in tenance  g lovebox l o c a t e d  on t h e  sub-basement  l e v e l .  

When m a t e r i a l  i s  s t o r e d  o r  r e t r i e v e d  from t h e  s t o r a g e  v a u l t  
a  s imple  " s t o r e l l  o r  " d e l i v e r "  r e q u e s t  i s  r e q u i r e d .  A s u p e r v i s o r y  
computer l o c a t e d  i n  t h e  computer  c e n t e r  a c c e p t s  t h e  t y p e d  r e q u e s t ,  
s c a n s  i t  f o r  r e q u e s t  v a l i d i t y  and commands one o f  two s a t e l l i t e  
computers  t o  d i r e c t  t h e  S/R i n  c o m p l e t i n g  t h e  r e q u e s t .  The two 
s a t e l l i t e  computers  a r e  i n t e r c h a n g e a b l e  p r o v i d i n g  redundancy and 
d e c r e a s i n g  ma in tenance  down t i m e .  To s a f e g u a r d  t h e  s t o r e d  
m a t e r i a l ,  a c c e s s  t o  t h e  s u p e r v i s o r y  computer  i s  l i m i t e d  t o  a  few 
a u t h o r i z e d  people: T h i s  a c c e s s  i s  g a i n e d  t h r o u g h  a  programmed 
number a s s i g n e d  t o  e a c h  a u t h o r i z e d  u s e r .  'I'his i n d i v i d u a i i z e d  
a c c e s s  number c a n  be changed a s  r e q u i r e d  t o  p r e v e n t ' u n a u t h o r i z e d  



v a u l t .  a c c e s s  th rough-  a  compromised a c c e s s  number.  
An i n v e n t o r y  s t a t i o n  a u t o m a t i c a l l y  v e r i f i e s  i n v e n t o r y  da ta ' .  

I t  i s  c a p a b l e  of d e t e r m i n i n g  p a l l e t  t y p e ,  p a l l e t  o r i e n t a t i o n ,  
can  s i z e ,  and can  w e i g h t .  The we igh t  o f  accoun t , ab le  m a t e r i a l  
de te rmined  by t h e  chemica l  o p e r a t o r  can  be v e ' r i f i e d  w i t h i n  + 
10 grams. A l l  p a l l e t s  b e i n g  s t o r e d  o r  r e t u r n e d  t o  t h e  v a u l t  
p a s s  th ' rough t h i s  i n v e n t o r y  s t a t i o n .  I t  c o n s i s t s  o f  f o u r  
l o a d  c e l l s  and e1ectromagn:ets  suspended  from a  c r o s s  arm and 
f o u r  m e t a l  p r o x i m i t y  d e t e c t o r s  t o  d e t e r m i n e  p a l l e t  o r i e n t a t i o n .  
Th i s  sys t em p r o v i d e s  an a u t o m a t i c  check  on p o s s i b l e  o p e r a t o r  e r r o r  
such  a s  e n t e r i n g  t h e  wrong can  s i z e  i n  t h e  s t o r e  r e q u e s t  o r  
p l a c i n g  a  can  i n  t h e  wrong c 0 n t a i n e . r  o r  e n t e r i n g  t h e  wrong w e i g h t .  
When an e r r o r  i s  d i s c o v e r e d  a t  t h e , i n v e n t o r y  s t a t i o n  t h e  e n t i r e  
p a l l e t  i s  p l a c e d  i n  a  h o l d  s t a t u s .  The S/R t r a n s f e r s  t h e  p a l l e t  
t 0 . a  s t o r a g e  s h e l f  and removes t h e  p a l l e t  f rom g e n e r a l  u s e .  
Under d i r e c t i o n  o f  t h e  computer  room s u p e r v i s o r ,  t h e  p a l l e t  i s  
l a t e r  s e n t  t o  a  s p e c i f i c  1 / 0  s t a t i o n  f o r  e r r o r  r e c o n c i l i a t i o n .  

T h i s  sys t em p r o v i d e s  f o r  a  comple te  r u n n i n g  n e t  we igh t  v a u l t  
i n v e n t o r y .  A comple te  r u n n i n g  e s t i m a t e d  plutonium v a u l t  i n v e n t o r y  
i s  p o s s i b l e  w i t h i n  a b o u t  one hour  o f  t h e  t i m e  o f  r e q u e s t .  A 
few c a n s  o f  p l u t o n i u m  compounds, however ,  w i l l  u n d o u b t e d l y  be 
s t o r e d  i n  t h e  v a u l t  a w a i t i n g  a n a l y t i c a l  l a b  r e s u l t s  t h a t  can  be 
s u p p l i e d  w i t h i n  a  m a t t e r  o f  h o u r s .  

CONTAMINATED SOLID AND LIQUID SCRAP AND WASTE HANDLING 

Contaminated  s c r a p  i n  t h e  form o f  impure m e t a l ,  o x i d e ,  and 
v a r i o u s  compounds w i l l  be  d e l i v e r e d  t o  t h e  r e c o v e r y  f a c i l i t y  i n  
s h i p p i n g  c o n t a i n e r s  such .  a s  b i r d  c a g e s  o r  55 g a l l o n  drums. The ' 

sma l l  packages  c o n t a i n i n g  m a t e r i a l s  such  a s  impure p l u t o n i u m  o x i d e  
w i l l  b e  d e l i v e r e d  t o  t h e  s h i p p i n g  and  r e c e i v i n g  module.  Con- 
t a m i n a t e d  i t e m s  packaged i n  55 g a l l o n  'drums and above t h e -  approved  
d i s c a r d  l e v e l  w i l l  be  t r a n s f e r r e d  t o  t h e  b u i l d i n g  and s t o r e d  
i n  one o f  t h r e e  a r e a s  f o r  f u t u r e  p r o c e s s i n g .  

Contaminated  i t e m s  g e n e r a t e d  by Recovery O p e r a t i o n s  w i l l  be  
s o r t e d  by m a t e r i a l  t y p e ,  packaged i n  3 . 8  l i t r e  c o n t a i n e r s  and 
t r a n s f e r r e d  t o  i n - l i n e  can  c o u n t e r s  o r  c a l o r i m e t e r s  f o r  p l u t o n i u m  
c o n c e n t r a t i o n  a n a l y s i s .  M a t e r i a l s  d e t e r m i n e d  t o  be  be low t h e  
approved economic d i s c a r d  l i m i t  w i l l  b e  removed f rom t h e  p r o c e s s  
l i n e  v i a  down d r a f t  t a b l e s  o r  b a r r e l  t a k e - o u t  p o r t s ' a n d  t r a n s f e r r e d  
t o  t h e  drum c o u n t e r  f o r  f i n a l  p l u t o n i u m  measurement .  

Some u s e d  i n - l i n e  f i l t ' e r s  w i l l  be  t r a n s f e r r e d  t o  i n c i n e r a t i o n  
v i a  t h e  f i l t e r  pneumat ic  conveyors  w h i l e  o t h e r s  w i l l  be t r a n s -  
f e r r e d  i n  French  c a n s .  French  c a n s  a r e  t r a n s f e r  c o n t a i n e r s  w i t h  
spec i .a l .  g a . s k e t s .  These c o n t a i n e r s  a r e  a t t a c h e d  d i r e c t l y  t o  t h e  
g lovebox and can  be  e a s i l y  removed from t h e  box w i t h o u t  con-  
t a m i n a t i n g  t h e  immediate  a r e a .  L i q u i d  and s o l i d  samples  w i l l  be  
t r a n s f e r r e d  t o  t h e  a n a l y t i c a l  l a b o r a t o r y  v i a  sample pneumat i c  
conveyors .  'Some i n - p r o c e s s  s o l i d s  w i l l  be b u l k  p n e u m a t i c a l l y  
conveyed i n t o  p r o c e s s  equipment  w h i l e  o t h e r s  w i l l  b e  t r a n s f e r r e d  
from one p r o c e s s i n g  module t o  a n o t h e r  t h r o u g h  t h e  s t o r a g e  v a u l t  
v i a  t h e  S t a c k e r l R e t r i e v e r .  

Low l e v e l  was te  s o l u t i o n s  ( l e s s  t h a n  l o - '  g  P u / l )  w i l l  be  



h e l d  i n  t a n k s  t h a t  have  l o c k s  on a l l  i n l e t  and d i s c h a r g e  v a l v e s .  
Waste Trea tment  p e r s o n n e l  w i l l  l o c k  o u t  t h e  t a n k s ,  t a k e  t h e  
a n a l y t i c a l  s ample ,  and t r a n s f e r  t h e  s o l u t i o n s  t o  t h e  Waste 
Trea tment  F a c i l i t y .  S o l u t i o n s  t h a t  a r e  r e a d y  f o r  d i s c a r d  t o  
Waste Trea tment  w i l l  b e  c i r c u l a t e d  f o r  a  p r e s e t  p e r i o d  o f  t i m e ,  
double  sampled and d o u b l e  a n a l y z e d  t o  r e d u c e  sampl ing  e r r o r ,  
and t r a n s f e r r e d  t o  Waste Trea tmen t .  A l l  o t h e r  s o l u t i o n s  w i l l  
be  p u r i f i e d  t h r o u g h  a n i o n  exchange ,  c o n c e n t r a t e d  by e v a p o r a t i o n  
t o  h i g h  l e v e l  s o l u t i o n s ,  (30 - 50 g / l  p l u t o n i u m ) ,  and c o n v e r t e d  
t o  t h e  p u r e  p l u t o n i u m  m e t a l  form f o r  u s e  i n  t h e  f o u n d r y .  

MATERIAL BALANCE AREAS 

I n  accordance  w i t h  ERDA manual C h a p t e r  7401 t h e  M a t e r i a l  
Balance  Areas  (MBA) have been  based  on t h e  Modular C o n s t r u c t i o n  
o f  t h e  p r o c e s s i n g  a r e a  and e a c h  modu le ' s  i n . t . e r f ace  w i t h  t h e  
c e n t r a l  s t o r a g e  v a u l t .  The i n d i v i d u a l  M B A r s  a r e  shown i n  F i g u r e s  
5 ,  6 ,  and 7 .  

MBA DESCRIPTION - 

A Molten S a l t / E l e c t r o r e f i n i n g ,  Pyrochem S a l t ,  Meta l  
and G l a s s  Leach 

B S i t e  Return  
C Remaining P r o c e s s  Areas  
D Drum S t o r a g e  

MBA-C i s  d i v i d e d  . i n t o  a  number o f .  s m a l l  u n i t s  c a l l e d  . I n t e r n a l  
C o n t r o l  Balance  Areas  (ICBA) . I d e n t i f y i n g  numbers ' f o r  ICBA's 
c o r r e s p o n d  t o  t h e  s e c u r e d  s t o r a g e  v a u l t  1 / 0  s t a t i o n  number 
s e r v i c i n g  t h e  ICBA i n  q u e s t i o n .  T h e r e f o r e ,  t h e  f i r s t  I C B A  number 
i s  a s s i g n e d  t o  t h e  S h i p p i n g  and R e c e i v i n g  Module, t h e  second  t o  
t h e  I n c i n e r a t i o n  Module s i n c e  i t s  1 / 0  s t a t i o n  i s  number 2 and s o  
on .  I C B A  numbers 5  and 6  a r e  n o t  u s e d  b e c a u s e  1 / 0  s t a t i o n  5 and 
6 s e r v i c e  MBA-A and -B, r e s p e c t i v e l y .  ICBA numbers 9 and 10  a r e  
r e s e r v e d  f o r  f u t u r e  u s e  s i n c e  1 / 0  s t a t i o n s  9 and 10 a r e  n o t  
i n s t a l l e d  aL this t i m c .  F l o o r  space h 3 s  been r e s e r v e d  f o r  i n -  
s t a l l a t i o n  o f  t h e s e  two 1 / 0  s t a t i o n s  a t ' a  l a t e r  d a t e .  The f i n a l  
I C B A  a r e a s ,  Ion  Exchange and Amer ic ium'Recovery  a r e  n o t  s e r v i c e d  
by t h e  s t o r a g e  v a u l t  and t h e r e f o r e  have no  c o r r e s p o n d i n g  1 / 0  
s t a t i o n  numbers.  These two ICBArs r e c e i v e  t h e  n e x t  h i g h e s t  
numbers ,  11 and 1 2 ,  t o  comple te  t h e  numbering o f  t h e  e l g h t  ICBA1's 
a s  shown i n  Table  I .  

Other  i t e m s  i n  F i g u r e  7  l a b e l e d  w i t h  d e s i g n a t i o n s  b e g i n n i n g  
w i t h  D and P  r e f e r  t o  h o l d i n g  t a n k s  and pumps which a r e  a s s o c i a t e d  
w i t h  MBA/ICBArs i n  modulcs o t h e r  t h a n  t h e  ones i n  which t h e y  
a r e  l o c a t e d .  These e x c e p t i o n s  a r i s e  b e c a u s e  t h e  t a n k s  r e c e i v e  
m a t e r i a l  o n l y  from t h e  MBA w i t h  which t h e y  a r e  p h y s i c a l l y  c o n n e c t e d  
by plumbing and b e c a u s e  sampl ing  and  a n a l y s i s  o c c u r s  a f t e r  t h e  
t r a n s f e r  o f  m a t e r i a l .  

MBA and ICBA p r o c e s s . s y s t e m s  a r e  d e b i t e d  o r  c r e d i t e d  w i t h  
p lu ton ium as  i t  i s  t r a n s f e r r e d  from on p l a c e  t o  a n o t h e r  f o r  
p r o c e s s  r e a s o n s .  Genera ted  m a t e r i a l  t r a n s f e r  d a t a  becomes a  



TABLE I 

MBA- C ,  ICBA IDENTIFICATION NUMBERS 

Numbers 

1 

D e s c r i p t i o n  

S h i p p i n g  and Rece iv ing  ( F i g u r e  7) 

I n c i n e r a t i o n  : High S p e c i f i c  A c t i v i t y  (HSA) Low 
S p e c i f i c  A c t i v i t y  (LSA), o f f - g a s  s c r u b  s y s t e m s .  
C a u s t i c  t r e a t m e n t  ( F i g u r e s  5 ,  6 ,  7 ) .  

F l u o r i n a t i o n ,  R e d u c t i o n ,  Bu t ton  Break Out ( F i g u r e  
71 

P r e c i p i t a t i o n ,  F i l t r a t e  K i l l  E v a p o r a t o r ,  C a l c i n a t i o n  
( F i g u r e  7 ) .  

Do n o t  e x i s t  because  I / O  S t a t i o n s '  5 & 6  s e r v i c e  
MBA-A (MS/ER) and MBA-B ( S i t e  Return)  . 
S t a n d a r d s  and A n a l y t i c a l  Labs ( F i g u r e  7 ) .  

D i s s o l u t i o n ,  a s h  h y d r o f l u o r i n a t i o n ,  F i l t r a t i o n ,  
Secondary Recovery,  ( F i g u r e s  5 ,  6)  . 
Do n o t  e x i s t  a t  t h i s  t i m e .  Numbers r e s e r v e d  f o r  
f u t u r e  e x p a n s i o n .  

Anion Exchange, Feed E v a p o r a t o r ,  Secondary  Recovery 
E v a p o r a t o r ,  N i t r i c  Acid Recovery D i s t i l l a t i o n  Column 
( F i g u r e  7 ) .  

Americium P u r i f i c a t i o n  ( F i g u r e  7 ) .  



p a r t  of t h e  n u c l e a r  m a t e r i a l s  c o n t r o l  sys t em (NMC) f o r  Rocky F l a t s .  
These m a t e r i a l  t r a n s f e r s  p e r t a i n  t o  b o t h  l i q u i d  and s o l i d  p l u t o n i u m  
fo rms .  

TRANSFERS AND MEASUREMENTS 

P lu ton ium c o n t a i n i n g  s o . l u t i o n s  a r e  g e n e r a t e d  by d i s s o l u t i o n  
and  l e a c h i n g  p r o c e , s s e s ,  i o n  exchange and p r e c i p i t a t i o n  s y s t e m s ,  
s c r u b b e r s ,  d e c o n t a m i n a t i o n  e f f o r t s ,  g e n e r a l  c l e a n u p  and i n v e n t o r y  
p r o c e d u r e s .  P lu ton ium c o n c e n t r a t i o n s  v a r y  from 1 0 - 5  g  P u / l  t o  
50 - 60 grams P u / l i t r e  o f  s o l u t i o n .  Ho ld ing  t a n k s  p r o v i d e  s t a g i n g  
a r e a s  f o r  b a t c h i n g  a d j u s t m e n t s  and i n - p r o c e s s  n u c l e a r  m a t e r i a l s  
a c c o u n t a b i l i t y .  

Ho ld ing  t a n k s  a r e  e q u i p p e d  w i t h  d i f f e r e n t i a l  p r e s s u r e  c e l l s  
f o r  remote  r e a d o u t  o f  t h e  c o n t a i n e d  volume. Rasch ig  r i n g  f i l l e d  
h o l d i n g  t a n k s  c o n t a i n  p e r m a n e n t l y  f i x e d  u l t r a s o n i c  p r o b e s  e l e c t r o n -  
i c a l l y  a t t a c h e d  t o  a  c a l ' i b r a t i o n  c , a r t .  I n  a c c o r d  w i t h  a  p r e s e t  
s c h e d u l e  deve loped  by Chemical O p e r a t i o n s  and Chemical S t a n d a r d s  
p e r s o n n e l ,  r i n g  f i l l e d  t a n k s  a r e  c a l i b r a t e d  w i t h  w a t e r  u s i n g  
u l t r a s o n i c  p r o b e s  and s e n s i t i v e  m e t e r i n g  pump equ ipmen t .  The 
d j  f f e r e n t i a l  p r e s s u r e  c e l l s  a r e  c e r t i f i e d  by a d j u s t i n g  t h e i r  
r e a d i n g s  t o  match t h e i r  s p e c i f i c  c a l i b r a t i o n  c u r v e .  

 asc chi^ r i n g  f i l l e d  h o l d i n g  t a n k s  a r e  p e r i o d i c a l l y  c a l i b r a t e d  
and t h e  c a l i b r a t i o n  c e r t i f i e d  by s t a n d a r d s  l a b o r a t o r y  p e r s o n n e l .  
P r i o r  t o  s a m p l i n g ,  t h e  s o l u t i o n s  i n  t h e s e  c e r t i f i e d  t a n k s  w i l l  
be c i r c u l a t e d  f o r  a  p r e s e t  p e r i o d  o f  t ime  f o r  t h e  p u r p o s e  o f  
homogenizing t h e  c o n t e n t s .  Samples w i l l  b e  t a k e n  a t  t h e  g lovebox  
c o n t a i n e d  c i r c u l a t i o n / t r a n s f e r  pumps and t h e  sample v i a l s  t r a n s -  
f e r r e d  t o  t h e  a n a l y t i c a l  l a b  v i a  p r e s s u r i z e d  pneumat i c  t r a n s f e r  
sys t em o r  French  c a n s .  

For  p r o c e s s  c o n t r o l  p u r p o s e s  t h e  a c t u a l  volumes o f  t h e  
h o l d i n g  t a n k s  w i l l  b e  r e c o r d e d  a u t o m a t i c a l l y  by t h e  P r o c e s s  Data 
A c q u i s i t i o n  sys t em (PDAS) compute r .  T h i s  sys t em w i l l  d i s p l a y  
t h e  t a n k  volume on c a t h o d e  r a y  t u b e s  (CRT's) l o c a t e d  i n  t h e  c o n t r o l  
rooms and i n  t h e  computer  c e n t e r .  

The PDAS a l s o  w i l l  p r o v i d e  immedia te ly  a  h a r d  copy and m a g n e t i c  
t a p e  r e c o r d  o f  t h c  t a n k  volulne 101 1utur .e  r e f e r e n c e .  ?'he t a n k  
volume w i l l  b e  d i s p l a y e d  on t h e  c o n t r o l  room sequence  p a n e l  v i a  
t h e  d i f f e r e n t i a l  p r e s s u r e  c e l l  l e v e l  t r a n s m i t t e r  and a m p l i f i e r .  
The sequence  p a n e l s  a r e  a  p a r t  o f  t h e  c o n t r o l  b o a r d  t h a t  s u p p l i e s  
p r o c e s s  c o n t r o l  t h r o u g h  a u t o m a t i c  and manual c o n t r o l  i n s t r u m e n t a t i o n .  
A l l  p r o c e s s  l i n e  c o n n e c t i o n s  a t  h o l d i n g  t a n k s  and  equipment  a r e  
h a r d  p i p e d ,  e l i m i n a t i n g  t h e  p o s s i b l e  o p e r a t o r  e r r o r  i n h e r e n t  w i t h  
p l a s t i c  t u b i n g  c o n n e c t i o n s  t h a t  a r e  manua l ly  m a n i p u l a t e d .  

Also i n t e r f a c e d  t o  t h e  PDAS computer  a r e  t e n  p r o c e s s  b a l a n c e s  
one drum s c a l e  and s i x  l o a d  c e l l s  l o c a t e d  t h r o u g h o u t  t h e  f a c i l i t y .  
Data from t h e s e  d e v i c e s  a r e  a v a i l a b l e  t o  t h e  s t a c k e r / r e t r i e v e r  
computer  upon r e q u e s t  f o r  m a t e r i a l  a c c o u n t a b i l i t y  p u r p o s e s .  

A l l  l i q u i d s  t r a n s f e r r e d  by a  pump w i l l  be sampled a t  t h e  pump 
l o c a t i o n  f o r  a c c o u n t a b i l i t y  and p r o c e s s  c o n t r o l .  A p p r o p r i a t e  
n u c l e a r  m a t e r i a l  c o n t r o l  documenta t ion  i s  comple ted  a t  t h e  t ime  
o f  each  t r a n s f e r .  P lu ton ium v a l u e s  w i l l  be d c t e r m i n e d  f o r  e a c h  
o f  t h e s e  sys t ems  i n  t h e  p r o c e s s  h o l d i n g  t a n k s  and t h e  p l u t o n i u m  



v a l u e s  w i l l  be a s s i g n e d  t o  s p e c i f i c  M B A ' s  o r  I C B A ' s  by Chemical 
O p e r a t i o n s  P r o d u c t i o n  C o n t r o l  and Nuc lea r  M a t e r i a l s  C o n t r o l  
p e r s o n n e l  a s  e x p e r i e n c e  d i c t a t e s .  

P lu tonium b e a r i n g  s o l i d  s c r a p  i s  g e n e r a t e d  by a l l  r e c o v e r y  
p r o c e s s e s .  S o l i d  s c r a p  n o r m a l l y  c o n t a i n i n g  more t h a n  50% p l u t o n i u m  
i n c l u d e  m i s c e l l a n e o u s  o x i d e ,  p l u t o n i u m  t e t r a f l u o r i d e  from d i r e c t  
f l u o r i n a t i o n ,  and p l u t o n i u m  m e t a l  b u t t o n s  f rom mol t en  s a l t ,  
e l e c t r o r e f i n i n g ,  and r e d u c t i o n s .  S o l i d  s c r a p  n o r m a l l y  c o n t a i n i n g  
l e s s  t h a n  50% p l u t o n i u m  i n c l u d e s ,  b u t  i s  n o t  l i m i t e d  t o ,  m i s -  
c e l l a n e o u s  m e t a l  and g l . a s s ,  g r a p h i t e ,  c o m b u s t i b l e s ,  s a n d ,  s l a g  and 
c r u c i b l e ,  i n c i n e r a t o r  a s h ,  and f i l t r a t i o n  h e e l s .  A l l  i t e m s  w i l l  
be  t r a n s f e r r e d  on a  measured v a l u e  o r  s t a t i s t i c a l l y  e s t a b l i s h e d  
f a c t o r .  F a c t o r s  w i l l  be  r e p l a c e d  w i t h  measured v a l u e s  a s  soon 
as  t h e y  a r e  a v a i l a b l e .  Each t r a n s f e r  must have a c c o u n t a b i l i t y  
documenta t ion  a s  a p p r o p r i a t e .  

S o l i d  s c r a p  w i l l  be  s u b j e c t e d  t o  chemica l  p r o c e s s i n g  u n t i l  
t h e  p l u t o n i u m  c o n c e n t r a t i o n  i s  r e d u c e d  t o  a  v a l u e  l e s s  t h a n  t h e  
DOE approved economica l  d i s c a r d  v a l u e  f o r  a  s p e c i f i c  m a t e r i a l  t y p e .  
T h i s  v a l u e  i s  d e t e r m i n e d  by  can  c o u n t i n g ,  drum c o u n t i n g ,  l a b o r a t o r y  
a n a l y s i s ,  o r  a  t o t a l  a l p h a  smear t e c h n i q u e  i n  t h e  c a s e  l a r g e  
e y u i p ~ ~ l e l i t .  D i s c a r d a b l e  s o l i d  w a s t e  i - s  removed from t h e  p r o c e s s i n g  
l i n e s  v i a  drum t a k e - o u t  p o r t s  and t h e  1 / 0  s t a t i o n s .  

NON DESTRUCTIVE ASSAY EQUIPMENT 

I n - l i n e  n o n d e s t r u c t i v e  a s s a y  i n s t r u m e n t a t i o n  i s  l o c a t e d  a t  
e i g h t  a s s a y  p o i n t s  w i t h i n  t h e  f a c i l i t y .  The equipment  was d e s i g n e d  
f o r  e a s e  o f  ma in tenance  s o  t h a t  a l l  e l e c t r o n i c s  i n s t r u m e n t a t i o n  
i s  p l a c e d  e x t e r n a l  t o  t h e  g lovebox a s s a y  s t a t i o n s .  I n  a d d i t i o n  
a s  much of  t h e  e l e c t r o n i c s  package  a s  p o s s i b l e  i s  p l a c e d  i n  t h e  
p r o c e s s  c o n t r o l  room a s s o c i a t e d  w i t h  t h e  module i n  which t h e  c o u n t e r  
i s  l o c a t e d .  T h i s  r e d u c e s  t h e  p o s s i b i l i t y  o f  i n s t r u m e n t a t i o n  
c o n t a m i n a t i o n  and p l a c e s  t h e  i n s t r u m e n t a t - i o n  i n  e a s y  a c c e s s  t o  
c o n d u i t  l e a d i n g  t o  t h e  S/R computer  where t h e  r e s u l t s  o f  t h e  
measurements  a r e  c o n v e r t e d  t o  a s s a y  d a t a  and e n t e r e d  i n t o  t h e  NMC 
a c c o u n t a b i l i t y  sys t em.  

CAN COUNTERS 

Four r e s i d u e  can  c o u n t e r s  a r e  s c h e d u l e d  t o  measure  w a s t e  
g e n e r a t e d  arld p l a c e d  i n  3 .8  l i t r e  c o n t a i n e r s . .  The c o u n t e r s  a r e  
shown s c h e m a t i c a l l y  i n  F i g u r e  8 .  Assays  o f  p l u t o n i u m  w a s t e s  low 
i n  americium a r e  made by measur ing  t h e  i n t e n s i t y  of t h e  400-key 
gamma-ray r e g i o n  e m i t t e d  by e a c h  sample .  Each c o u n t e r  c o n s i s t s  
o f  two NAI d e t e c t o r s ,  2 i n c h  i n  d i a m e t e r  and  1 i n c h  t h i c k ,  
l o c a t e d  one above t h c  o t h e r  i n  . a  l e a d  s h i e l d .  Each d e t e c t o r  h a s  
, a s s o c i a t e d  w i t h  i t  a  s h u t t e r e d  ba r ium t r a n s m i s s i o n  s o u r c e .  
O p e r a t i o n  o f  t h e  sys t em i s  s i m i l a r  t o  t h a t  o f  t h e  Rocky F l a t s  
H e l i x  Counter  which has  been i n  u s e  f o r  a s s a y i n g  w a s t e  r e s i d u e s  a t  
Rocky F l a t s  s i n c e  1.970. The two t r a n s m i s s i o n  s o u r c e ,  two - 
d e t e c t o r  a r r angement  was chosen  t o  e l i m i n a t e  t h e  a x i a l  movement 
o f  t h e  sample ,  y e t  r e t a i n . t o  some e x t e n t  t h e  s e g m e n t a t i o n  o f  t h e  
sample a l o n g  t h e  a x i s .  I n  a d d i t i o n  e a c h  c o u n t e r  w i l l  be  equ ipped  



3  w i t h  He n e u t r o n  d e t e c t o r s .  The n e u t r o n  d e t e c t o r s  w i l l  be 
r e t r o f i t  t o  t h e  g lovebox appendage and o p e r a t e d  i n  a  c o i n c i d e n c e  
mode. 

Two o f  t h e  can  c o u n t e r s  measure m a t e r i a l  which i s  t o  be  
r e p r o c e s s e d  t o  r e c o v e r  p lu ton ium.  0 n e . m e a s u r e s  t h e  p l u t o n i u m .  
c o n c e n t r a t i o n  of t h e  o u t p u t  o f  t h e  HSA i n c i n e r a t o r  (MBA C/ICBA-8) 
p r i o r  t o  d i s s o l u t i o n ,  t h e  second measures  t h e  p lu ton ium con-  
c e n t r a t i o n  o f  s a n d ,  s l a g  and c r u c i b l e s  g e n e r a t e d  a t  t h e  p l u t o n i u m  
m e t a l  r e d u c t i o n  o p e r a t i o n  (MBA-C/ICBA-3) p r i o r  t o  d i s s o l u t i o n .  
The o t h e r  two a r e  l o c a t e d  a t  drum t a k e - o u t  p o r t s .  One i s  u s e d  
t o  s c r e e n  was te  t o  d e t e r m i n e  whe the r  t h e  p lu ton ium c o n t e n t  i s  
above o r  below d i s c a r d  l i m i t s  f o r  c o n t a m i n a t e d  m e t a l  and g l a s s  
(MBA-A). The l a s t  c o u n t e r  i s  l o c a t e d  i n  t h e  s c r a p  h a n d l i n g  g lovebox 
a s s o c i a t e d  w i t h  t h e  HSA i n c i n e r a t o r  (MBA-C/ICBA-2). T h i s  c o u n t e r  
d e t e r m i n e s  t h e  p l u t o n i u m  c o n t e n t  o f  i n ' - l i n e  p r o c e s s  f i l t e r s  
p r i o r  t o  i n c i n e r a t i o n  and n o n - c o m b u s t i b l e s  p r i o r  t o  f u r t h e r  p r o -  
c e s s i n g .  S i n c e  t h e s e  i n s t r u m e n t s  a r e  i d e n t i c a l  i n  o p e r a t i o n ,  each  
c o u l d  be used  a s  a  backup f o r  a n o t h e r  i n  c a s e  o f  m a l f u n c t i o n  by 
t r a n s f e r r i n g  t h e  sample from t h e  MBA t o  t h e  v a u l t  and t h e n  t o  
t h e  f u n c t i o n i n g  i n s t r u m e n t .  

Twenty C a l o r i m e t e r  w e l l s  a r e  a v a i l a b l e  f o r  measurement o f  
k i logram q u a n t i t i e s  o f  p lu ton ium o x i d e .  The c a l o r i m e t e r s  a r e  
l o c a t e d  i n  t h e  s h i p p i n g  and r e c e i v i n g  module (MBA-C/ICBA-1). 
The w e l l s  a r e  10-cated i n  t-he f l o o r  o f  t h e  g loveboxes  such  t h a t  
t h e y  a r e  immersed i n  t h e  i s o t h e r m a l  w a t e r  b a t h s  l o c a t e d  b e n e a t h  
t h e  g loveboxes .  I n i t i a l l y ,  t h e  w e l l s  w i l l  be  c o n n e c t e d  i n  f o u r  
banks o f  f i v e  c e l l s  y i e l d i n g  a . t o t a l  o f  s i x t e e n  measurement c e l l s  
and f o u r  r e f e r e n c e  c e l l s .  These c e l l s  a r e  i n t e r f a c e d  t o  two 
Hewle t t -Packard  3052A d a t a  c o l l e c t i o n  -and c o n t r o l  s y s t e m s .  Data 
. i s  c o l l e c t e d  and p e r i o d i c a l l y  t r a n s f e r r e ' & . - t o  t h e  S/K computer  
where e q u i l i b r i u m  p r e d i c t i o n  w i l l  b e  c a l c u l a t e d  t o  improve 
c a l o r i m e t e r  t h r o u g h p u t .  

SEGMENTED SCANNER ASSAY 

A segmented gamma s c a n n e r  w i l l  be  i n s t a l l e d  i n  t h e  mol ten  
s a l t  and e l e c t r o r e f i n i n g  a r e a  (MBA-A) t o  measure t h e  c o n t a m i n a t e d  
c h l o r i d e  s a l t  s c r a p  which c o n t a i n s  b o t h  p lu ton ium -and americium. 
The c o u n t e r  w i l l  measure p l u t o n i u m  up t o  40U gm and amer ic ium 
up t o  30 gm. The e l e v a t o r  and t u r n t a b l e  w i l l  be l o c a t e d  i n  a  w e l l  
e x t e n d i n g  t h r o u g h  t h e  bot tom of t h e  g lovebox .  The t r a n s m i s s i o n  
s o u r c e  and d e t e c t o r  a r e  l o c a t e d  e x t e r n a l  t o  t h i s  w e l l  and under  
t h e  g lovebox.  The hardware  h a s  been  i n t e r f a c e d  t o  a  Nuc lea r  
Data ,  Pnc . ,  ND-6620 s p e c t r o m e t e r  s y s t e m .  The f o r t r a n  s o f t w a r e  
f o r  r e d u c i n g  t h e  s p e c t r a l  d a t a  and p e r f o r m i n g  t h e  a s s a y  i s  under  
development .  The f i n a l - a s s a y  r e s u l t s  w i l l  be t r a n s m i t t e d  t o  t h e  
s t a c k e r  r e t r i e v e r  computer f o r  e n t r y  i n t o  t h e  p l a n t  NMC sys tem.  



LIQUID ASSAY SYSTEM 

A second gamma-ray spectrome'ter will be located in the 
building analytical laboratory (MBA- C/ICBA- 7) . , This spectrometer 
will view liquid -samples through a window in the glovebox bottom. 
It will perform plutonium analysis by direct counting or by 
absorption edge densitometry and also provide the capability to 
perform isotopic measurements. The sample chamber will.also 
incorporate a refractometer for measuring the normality of the 
liquid sample. Both the gamma-ray spectrometer and the re- 
fractometer are interfaced to the ND-6620 for data processing. 
Upon completion of .the analyses of the data associated with each 
instrument, the results will be transmitted to the stacker retriever 
computer. 

NEUTRON COINCIDENCE COUNTER 

The calcined hydrogen peroxide precipitation product will be 
assayed in 1200 to 2000 gm quantities using neutron coincidence 
counting. The counter measures the output product of MBA-C/ICBA-4. 
The counter cavity is designed to hold the eight inch diameter by 
four inch tall stainless steel vessel used in the precipitation 
process. Output of the coincidence counter electronics will be 
transmitted to the stacker retriever computer. After counting, 
the oxide is bulk pneumatically transferred to the next processing 
step, florination. 

Information from the process data acquisition system computer, 
from manual input at data terminals, as well as information obtained 
from the NDA instrumentation comprise -the material accountability 
system for the new process facility. Installation of zll equip- 
ment is currently scheduled to be complete by March, 1980 with the 
facility beginning to process plutonium by August, 1981. The 
stacker retriever computer and storage vault system have been 
operatiorla1 since 1976. All componcnts for the NDA equipment 
are on hand and are currently undergoing laboratory assembly 
and calibration. 
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