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PuREX/UO. Deactivation 

In December 1992, the U.S. 
Department csf Energy (DOE) directed 
that the Plutonium-Uranium 
Extraction (PUREX) Plant be shut 
down and deactivated because it was 
no longer needed to support the 
nation's production of weapons-grade 
plutonium. The PUREX/UO, 
Deactivation Project will establish 
a safe and environmentally secure 
configuration for the facility and 
preserve that configuration for 
10 years. The 10-year span is used 
to predict future maintenance 
requirements and represents the 
estimated time needed to define, 
authorize, and initiate the follow- 
on decontamination and 
decommissioning activities. 
Accomplishing the deactivation 
project involves many activities. 
Removing major hazards, such as 
excess chemicals, spent fuel, and 
residual plutonium are major goals 
of the project. The scope of the 
PUREX Transition Project is 
summarized in Figure 1. 

Project Scope 

The project includes the following 
activities: 

Remove high-risk materials, 
including plutonium/uranium 
solutions, contaminated nitric 
acid, N Cell plutonium, and 
spent fuel. 

Eliminate chemical inventory 

Flush canyon vessels 

Decontaminate/stabilize 
facility and equipment 

Consol idate heating and 
ventilation 

TE,rminate liquid effluents 

Develop implementing processes 
for the following activities: 

- Transition end points 
- Safety strategy 
- Regulatory strategy 
- Transition to long-term 

surveillance and 
maintenance 

Guid:.na Principles 

The quiding principles of the 
project are as follows: . Eliminate the urgent risks and 

inherent threats 

Provide a safe work place 

Maintain managerial and 
financial control 

Become outcome oriented 

Focus on the technology 
development program 

Develop a stronger partnership 
with stakeholders. 

-latory Drivers 

Regulatory drivers affecting the 
PURE:< Transition Project included 
the I?a tional Environmental Pol icy 
Act (NEPA), Resource Conservation 
and iiecovery Act of 1976 (RCRA) 
[Wasnington Administrative Code 
(WAC) 173-3031, Clean Air Act (CAA), 
and "National Emission Standards for 
Haza:?dous Air Pollutants" (NESHAPsl . 
Agencies routinely involved in the 
projlsct included the Washington 
Stati? Departments of Ecology and 
Health and the U.S. Environmental 
Protection Agency (EPA). Project 
personnel teamed with the regulators 
to develop a number of innovative 
approaches toward deactivation. 
Completion of key project tasks was 
negotiated into Hanford Federal 
Faci.lity Agreement (Tri-Party 
Agreement) milestones accepted by 
Washington State, the EPA, and DOE. 
Thest? enforceable commitments 
provided a framework within which 
key ,activities were to be completed. 

Backwound Information 

From the final years of World War I1 
through the Cold War, the Hanford 
Site in south-central Washington 
State produced much of the special 
nuclear material our nation used for 
defense. With the Cold War over, 
former production plants at Hanford 
and other places in the country are 
no longer needed. Hanford, which is 
owned by DOE, is the site of the 
largest environmental restoration 
project our nation has ever 
undertaken. 



A m a j o r  p a r t  o f  t h i s  e n v i r o n m e n t a l  
r e s t o r a t i o n  e f f o r t  i s  t h e  c l e a n u p  
and  d z s m a n t l i n g  o f  H a n f o r d ' s  f o r m e r  
p r o d u c t i o n  p l a n t s .  The f i r s t  s t e p  
i n  c l e a n i n g  u p  and  d i s m a n t l i n g  t h e s e  
plant!;  i s  c a l l e d  " d e a c t i v a t i o n . "  
T h i s  . i n v o l v e s  removing  n u c l e a r  
m a t e r i a l s  a n d  c h e m i c a l s  and  s h u t t i n g  
o f f  u t i l i t i e s .  The p l a n t  w i l l  t h e n  
b e  r e a d y  f o r  t h e  f i n a l  s t e p :  
d e c o n t a m i n a t i o n  a n d  d e c o m m i s s i o n i n g ,  
which  c a n  i n c l u d e  removing  
e q u i p m e n t ,  f u r t h e r  c l e a n u p ,  and  
d e m o l i s h i n g  o r  s a l v a g i n g  e q u i p m e n t  
o r  s t r u c t u r e s .  

PUREX and  a n o t h e r  f a c i l i t y  a few 
m i l e s  away, t h e  Uranium T r i o x i d e  
P l a n t  (UO, P l a n t )  a r e  b e i n g  
d e a c t i v a t e d  a s  a d e m o n s t r a t i o n  
p r o j e c t  f o r  t h e  DOE Complex u n d e r  
t o d a y ' s  e n v i r o n m e n t a l  r e g u l a t i o n s .  
I n n o v a t i o n s ,  c o s t - s a v i n g  t e c h n i q u e s ,  
and  l e s s o n s  l e a r n e d  a t  PUREX/UO, a r e  
b e i n g  s h a r e d  t o  b e n e f i t  f u t u r e  
d e a c t i v a t i o n  p r o j e c t s .  

By l o o k i n g  f o r  i n n o v a t i v e  
a p p r o a c h e s ,  i n v o l v i n g  t h e  p u b l i c ,  
and  t e a m i n g  w i t h  o u r  employees  and  
r e g u l a t o r s ,  w e  a r e  making  b e t t e r  
d e c i s i o n s  t h a t  h e l p  u s  d o  t h e  r i g h t  
t h i n g s  t h e  f i r s t  t i m e .  

Even t h o u g h  p l a n t s  l i k e  PUREX and 
UO, a r e  no l o n g e r  n e e d e d ,  t h e y  must 
b e  c o n s t a n t l y  m o n i t o r e d  a n d  
m a i n t a i n e d  a s  l o n g  a s  r a d i o a c t i v e  
and  h , i z a r d o u s  m a t e r i a l s  f r o m  p a s t  
o p e r a t i o n s  r e m a i n  i n s i d e .  T h i s  
c o n s t , a n t  s u r v e i l l a n c e  a n d  m o n i t o r i n g  
i s  c o s t l y .  But  o n c e  t h e  p l a n t s  h a v e  
b e e n  ( d e a c t i v a t e d  a n d  m o s t  o f  t h e  
r a d i o , s c t i v e  a n d  h a z a r d o u s  m a t e r i a l s  
a r e  g o n e  a n d  t h e  u t i l i t i e s  and  
s y s t e m s  s h u t  o f f ,  t h a t  c o n s t a n t  
m o n i t o r i n g  a n d  m a i n t e n a n c e  w i l l  no  
l o n g e r  b e  n e e d e d .  The  p l a n t s  c a n  b e  
vacatrsd a n d  l o c k e d ,  w i t h  m a i n t e n a n c e  
a n d  m o n i t o r i n g  n e e d e d  j u s t  f o u r  
t i m e s  a y e a r .  

D e a c t i v a t i n g  t h e s e  p l a n t s  w i l l  
g r e a t l y  r e d u c e  t h e  h a z a r d  t h e y  p o s e  
t o  o u r  e m p l o y e e s ,  t h e  e n v i r o n m e n t ,  
a n d  t:ne p u b l i c  a s  w e l l  a s  t h e  h i g h  
c o s t  to m o n i t o r  a n d  m a i n t a i n  them.  

F o r  e x a m p l e ,  t h e  m o n i t o r i n g  and  
m a i n t e n a n c e  c o s t s  f o r  PUREX and UO,, 
which  w e r e  $34 m i l l i o n  a y e a r  when 
d e a c t i v a t i o n  b e g a n ,  w i l l  b e  r e d u c e d  
t o  $1 t o  2 m i l l i o n  a y e a r .  

E a n f c s r d ' s  p l a n  f o r  d e a c t i v a t i n g  t h e  
PURER. a n d  UO, p l a n t s  i s  b a s e d  on  
s t a t e  a n d  f e d e r a l  e n v i r o n m e n t a l  
r e g u l a t i o n s  a n d  m i l e s t o n e s  i n  t h e  
T r i - € ' a r t y  Agreement  f o r  Hanford  S i t e  
c l e a r l u p .  

I n  a c l d i t i o n ,  i n f o r m a t i o n  o n  
d e a c t i v a t i o n  p l a n s  was c o o r d i n a t e d  
w i t h  t h e  p u b l i c  e a r l y  i n  t h e  
p l a n n i n g  p h a s e .  The p u b l i c  i s  
e n c o u r a g e d  t o  s t a y  i n v o l v e d  a s  key  
d e c i s i o n s  a r e  made d u r i n g  t h e  y e a r s  
i . t  t a k e s  t o  c o m p l e t e  t h e  
d e a c t . i v a t i o n  p r o j e c t .  

PURE):/UOI P l a n t  H i s to ry  

PURE]: H i s t o r i c a l  T i m e l i n e  

1952-1955 D e s i g n  a n d  C o n s t r u c t i o n  
1956-1972 O p e r a t i o n  
1.972-1983 S t a n d b y  
1983--1990 O p e r a t i o n  
199  1.- 19  9 2 S t a n d b y  
1992 Shutdown O r d e r e d  
1993-1997 D e a c t i v a t i o n  

The  I'UREX P l a n t  was c o n s t r u c t e d  
b e t w e e n  1 9 5 3  a n d  1955.  F u l l  
o p e r n t i o n s  b e g a n  i n  J a n u a r y  1956.  
I t  r e p r e s e n t e d  t h e  t h i r d  s t e p  i n  
p l u t o n i u m  p r o d u c t i o n  a t  t h e  Hanford  
S i t e .  I t  p r o c e s s e d  t h e  n u c l e a r  f u e l  
e l e m t ? n t s  t h a t  f i r s t  w e r e  f a b r i c a t e d ,  
t h e n  i r r a d i a t e d  i n  H a n f o r d ' s  a t o m i c  
r e a c t o r s  a l o n g  t h e  Columbia  R i v e r .  
F i g u r e  2 shows a s c h e m a t i c  o f  t h e  
PURE:( c a n y o n  f a c i l i t y .  F i g u r e  3 
d e p i c t s  a n  a e r i a l  v i e w  o f  t h e  PUREX 
F a c i : . i t y .  

A t  t h e  PUREX p l a n t ,  t h e  f u e l  
e l e m e n t s  w e r e  d i s s o l v e d  i n  a n i t r i c  
a c i d  s o l u t i o n ,  t h e n  p a s s e d  t h r o u g h  
s e v e r a l  more cel ls ,  w h e r e  t h e y  w e r e  
mixed  w i t h  o t h e r  c h e m i c a l s  a n d  
s o l u t i o n s ,  s e p a r a t e d ,  r e m i x e d ,  and  
c o n c e n t r a t e d .  One o f  t h e  p r o d u c t s  
was p l u t o n i u m .  A n o t h e r  was a l i q u i d  
chem.Lca1 m i x t u r e  o f  u r a n i u m ,  n i t r i c  
ac id . .  and  o t h e r  s u b s t a n c e s .  T h i s  
m i x t u r e  was known a s  u r a n y l  n i t r a t e  
h e x a h y d r a t e ,  or U N H  f o r  s h o r t .  The  
UNH was t a k e n  b y  t a n k e r  t r u c k  t o  t h e  
00, P l a n t ,  a b o u t  5 m i l e s  away, f o r  
c o n v < ? r s i o n  t o  u r a n i u m  t r i o x i d e  
powder.  

Both  t h e  p l u t o n i u m  a n d  u r a n i u m  w e r e  
u l t i m a t e l y  s e n t  t o  o t h e r  government  
site!;. The  w a s t e  p r o d u c t  o f  t h e  
PURE:( p r o c e s s ,  m i l l i o n s  o f  g a l l o n s  
o f  r a d i o a c t i v e  m a t e r i a l ,  w e n t  i n t o  



huge  c~on8zretse-and-steel  u n d e r g r o u n d  
t a n k s .  

I n  December 1 9 9 2  t h e  DOE i s s u e d  
f i n a l  d e a c t i v a t i o n  o r d e r s  f o r  t h e  
PUREX a n d  UO, P l a n t s .  T h i s  means 
t h e y  w i l l  n e v e r  o p e r a t e  a g a i n .  

UO, P l a n t .  D e a c t i v a t i o n  

The f:Lrst major s t e p  i n  t h e  
PUREX,'UO, T r a n s i t i o n  P r o j e c t  was 
a c c o m p l i s h e d  i n  J a n u a r y  1995.  The 
t r a n s : t t i m  o f  t h e  UO, p l a n t  was 
c o m p l e t e d  4 months a h e a d  o f  
s c h e d u l e ,  s a v i n g  $800.000. Major  
h a z a r d s  s u c h  as t h e  r e s i d u a l  uran ium 
o x i d e  powder f rom c a l c i n e r s  w e r e  
removed, a n d  a l l  p l a n t  d i s c h a r g e s  t o  
t h e  e n v i r o n m e n t  s t o p p e d .  
D e a c t - t v a t i o n  o f  t h e  UO, P l a n t  
r e d u c e d  s u r v e i l l a n c e  a n d  m a i n t e n a n c e  
c o s t s  f r o m  $ 4  m i l l i o n  t o  $ 4 0 , 0 0 0  a 
y e a r .  F i g u r e  4 d e p i c t s  a n  a e r i a l  
v i e w  o f  t h e  UO, P l a n t .  

An i m p o r t a n t  p a r t  o f  t h e  p r o j e c t  was 
d e v e l o p i n g  a new a c c e p t a n c e - c r i t e r i a  
p r o c e s s  t o  h e l p  make c o s t - e f f e c t i v e  
c h o i c e s  f o r  f i n a l  p l a n t  c o n d i t i o n s  
b e f o r e  t u r n o v e r  from o p e r a t i o n s  t o  
t h e  e n v i r o n m e n t a l  r e s t o r a t i o n  
program.  

T h i s  i n n o v a t i o n ,  which  w i l l  b e  
s t a n d a r d  f o r  f u t u r e  d e a c t i v a t i o n  
p r o j e c t s ,  a l l o w s  b o t h  t h e  new and  
f o r m e r  "owners"  t o  r e a c h  a g r e e m e n t  
on  t h e  f i n a l  c o n d i t i o n  of t h e  p l a n t  
a f t e r  d e a c t i v a t i o n .  

PUREX D e a c t i v a t i o n  

D e a c t i v a t i n g  t h e  PUREX P l a n t  
i n c l u d e s  s e v e r a l  m a j o r  s t e p s .  
F i r s t , ,  t h e  r e a c t o r  f u e l ,  p l u t o n i u m  
s o l u t i o n ,  a n d  c o n t a m i n a t e d  a c i d s  
h a v e  b e e n  removed a n d  d i s p o s e d  o f .  
The  c h e m i c a l s  a n d  c o n t a m i n a t e d  
s o l v e n t s  a r e  c u r r e n t l y  b e i n g  
p r o c e s s e d .  A l l  s y s t e m s  a r e  b e i n g  
f l u s h e d  a n d  i s o l a t e d .  T h e s e  
a c t i v . i t i e s  a r e  i m p o r t a n t  s t e p s  t o  
r e d u c e  t h e  h a z a r d s  and  r a d i o l o g i c a l  
a n d  c h e m i c a l  s o u r c e  t e r m  i n  t h e  
f a c  i 1 . i ty  . 
L a r g e  a m o u n t s  o f  v a r i o u s  c h e m i c a l s  
were :Left when t h e  PUREX P l a n t  went  
on  s t a n d b y  i n  1 9 9 0 .  H a n f o r d  
d e v e l o p e d  a p r o c e s s  t o  se l l  u s a b l e  
c h e m i c a l s  c o m m e r c i a l l y  t o  a v o i d  
h a v i n g  t o  d i s p o s e  o f  them.  so f a r  
more t h a n  3 m i l l i o n  p o u n d s  o f  

--_____ 

c h e m i c a l s  h a v e  b e e n  s o l d ;  
a p p r c x i r n a t e l y  300 ,000  p o u n d s  were 
d i s p c s e d  o f  a s  w a s t e .  

D i s p o s i t i o n  P l u t o n i u m l U r a n i u m  
S o l u t i o n s  

An i n p o r t a n t  a c t i v i t y  f o c u s e d  on 
6 , O O C  g a l l o n s  o f  l i q u i d  c o n t a i n i n g  
p l u t c n i u m  a n d  u r a n i u m ,  which  was 
l e f t  i n  t h e  p l a n t  when PUREX was p u t  
c n  s t a n d b y .  To r e d u c e  e x p o s u r e  t o  
h ' o r k e r s ,  t h i s  m a t e r i a l  was s e n t  t o  
t h e  F a n f o r d  S i t e ' s  u n d e r g r o u n d  w a s t e  
t a n k s .  F i g u r e  5 shows a p r o j e c t  
m e t r i c  u s e d  t o  t r a c k  p r o g r e s s  on  
c o m p l e t i n g  s o l u t i o n  t r a n s f e r s .  

Remove S p e n t  N u c l e a r  F u e l  

A key d e a c t i v a t i o n  a c t i v i t y  i n v o l v e d  
t h e  r e c o v e r y ,  p a c k a g i n g ,  and  
t r a n s f e r  o f  a l l  r e m a i n i n g  f u e l  from 
t h e  FUREX P l a n t  t o  t h e  K B a s i n s  f o r  
z t o r z g e .  T h i s  a c t i v i t y  was 
c o m p l e t e d  on O c t o b e r  1 2 ,  1995,  when 
a p p r n x i m a t e l y  3 . 5  m e t r i c  t o n s  o f  
:,pent n u c l e a r  f u e l  w e r e  t r a n s f e r r e d .  
The t r a n s f e r  o f  a l l  f u e l  o u t  o f  t h e  
F'UREU P l a n t  was n e c e s s a r y  t o  r e d u c e  
t h e  f a c i l i t y  r a d i o l o g i c a l  s o u r c e  
t e r m  a n d  e l i m i n a t e  p o t e n t i a l  
h a z a r d s .  B o t h  a luminum-clad  
s i n g l e - p a s s  r e a c t o r  f u e l  a n d  
z i r c a l l o y - c l a d  N R e a c t o r  f u e l  were 
t r a n s f e r r e d .  

The : . i n g l e - p a s s  r e a c t o r  f u e l  was 
s h i p p e d  t o  PUREX i n  1 9 6 9  and  s t o r e d  
i n  t h e  s l u g  s t o r a g e  b a s i n .  Almost 
3 m e t r i c  t o n s  o f  f u e l  w e r e  s t o r e d  i n  
4 b a s . k e t s  t o  a w a i t  l a t e r  p r o c e s s i n g .  
The f u e l  was  s t o r e d  i n  t h e  b a s k e t s  
u n t i l  December 1994 when t h e  o l d  
b a s k s , t s  w e r e  l o a d e d  i n t o  new 
s t a i r l l e s s  steel b u c k e t s .  The f u e l  
was r e p a c k a g e d  i n  t h e  b u c k e t s  t o  
ensur ' e  t h a t  it would  r e m a i n  c o v e r e d  
w i t h  w a t e r  d u r i n g  t h e  f u e l  t r a n s f e r  
p r o c e s s .  The  b u c k e t s  a l s o  p r o v i d e d  
new l i f t i n g  p o i n t s  f o r  u s e  d u r i n g  
f u e l  t r a n s f e r .  

The E'UREX c a n y o n  c o n t a i n e d  49 p i e c e s  
o f  N R e a c t o r  f u e l  a n d  3 p i e c e s  o f  
s i n g l e - p a s s  reactor f u e l  i n  
3 hez.d-end p r o c e s s  c a n y o n  c e l l s .  
T h i s  f u e l  h a d  b e e n  d r o p p e d  when 
c o n t a i n e r  a n d  e q u i p m e n t  m a l f u n c t i o n s  
o c c u r r e d  d u r i n g  d i s s o l v e r  f u e l  
charg i ing  o p e r a t i o n s .  

EQUIF'MENT DEVELOPMENT A N D  TESTING 

____ 



S e v e r a l  new f u e l - r e c o v e r y  t o o l s  and  
new c a n i s t e r  p a c k i n g  e q u i p m e n t  were 
d e v e l o p e d  tcm r e c o v e r  t h e  f u e l  from 
t h e  d i s s o l v e r  c e l l  f l o o r s .  The 
p r e l i m i n a r y  d e s i g n  f o r  t h e s e  t o o l s  
and  e q u i p m e r t  was i n i t i a l l y  t e s t e d  
u s i n g  a c o m p u t e r  s i m u l a t i o n  o f  t h e  
t o o l s  a n d  t h e  p r o c e s s  canyon c e l l s .  
T h i s  s i m u l a t i o n  i d e n t i f i e d  some 
d e s i g n  c h a n g e s  t h a t  a s s i s t e d  i n  
l a t e r  f u e l  r e c o v e r y  a c t i v i t i e s .  
Once f a b r i c a t e d ,  t h e  t o o l s  and  
e q u i p m e n t  w e r e  t e s t e d  u s i n g  
s i m u l a t e d  f c e l  e l e m e n t s  i n  t h e  r a i l  
t u n n e l .  The  f u e l - e l e m e n t  g r a b b e r  
t o o l  was, u s e d  t o  c o l l e c t  i n d i v i d u a l  
dummy f u e l  p i e c e s  a n d  p l a c e  them on  
t h e  c a n i s t e r  l o a d i n g  t a b l e .  The 
t a b l e  was l o c a t e d  i n  a t a n k  t h a t  
would n o r m a l l y  p r o v i d e  c o v e r  w a t e r  
f o r  t h e  f u e l .  The w a t e r  was n o t  
needed  f o r  t h e  t e s t .  When b o t h  
s i d e s  w e r e  l o a d e d  w i t h  t h e  dummy 
f u e l  e l e m e n t s ,  t h e  t a b l e  was l i f t e d  
and  a c a n i s t e r  was l o a d e d .  T h i s  
p r o c e s s  was  r e p e a t e d  many t i m e s  t o  
c h e c k  f o r  i n t e r f e r e n c e s  be tween t h e  
f u e l  i n  t h e  c a n i s t e r  a n d  t h e  f u e l  
b e i n g  lciadecl. The t e s t  was 
s u c c e s s f u l ,  so t h e  e q u i p m e n t  was 
moved o n t o  t h e  canyon d e c k  and  
p o s i t i o n e d  f o r  f u e l  r e c o v e r y .  The 
t a n k  c o n t a i n i n g  t h e  c a n i s t e r  l o a d i n g  
t a b l e  arld t h e  e l e m e n t  wash t a n k  were 
t h e n  f i l l e d  w i t h  w a t e r .  

DISS0LVE:R CE:LL FUEL RECOVERY 

The f u e l  was  r e c o v e r e d  f rom t h e  
A d i s s o l v e r  c e l l  f i r s t .  The  canyon 
c r a n e  v i d e o  camera  w a s  u s e d  t o  
l o c a t e  t h e  f u e l  e l e m e n t s  on  t h e  
f l o o r ,  t h e n  a new d r a g  t o o l  was u s e d  
t o  move them t o  a n  a c c e s s i b l e  
l o c a t i o n .  The  f u e l  g r a b b e r  
c o l l e c t e d  t h e  f u e l  e l e m e n t s  o n e  a t  a 
t i m e  ancl moved them t o  t h e  l o a d i n g  
e q u i p m e n t  o n  t h e  canyon d e c k .  
T h e r e ,  e a c h  e l e m e n t  was s o a k e d  i n  a 
w a t e r  t a n k  t o  remove a n y  f l o o r  
d e b r i s  or c h e m i c a l s ,  t h e n  was p l a c e d  
on  t h e  c a n y o n  d e c k  and  i n s p e c t e d  t o  
a s s e s s  t h e  c o n d i t i o n  o f  t h e  f u e l  a n d  
h e l p  d e t e r m i n e  i t s  a p p r o x i m a t e  s i z e  
f o r  a c c o u n t a b i l i t y .  A f t e r  
i n s p e c t i o n ,  t h e  e l e m e n t  was 
c o l l e c t e d  w i t h  t h e  f u e l  g r a b b e r  t o o l  
and  p l a c e d  o n t o  o n e  s i d e  o f  t h e  
c a n i s t e r  l o a d i n g  t a b l e .  T h i s  
p r o c e s s  w a s  r e p e a t e d  u n t i l  e i t h e r  
t h e  c a n i s t e r s  w e r e  f u l l  o r  a l l  t h e  
f u e l  had, b e e n  r e c o v e r e d .  The t a b l e  
was then .  l i f t e d  a n d  t h e  e l e m e n t s  
w e r e  l o a d e d  i n t o  t h e  c a n i s t e r .  The 

l o a d e d  c a n i s t e r s  w e r e  t h e n  moved 
i n t o  t h e  c a n i s t e r  r a c k  and  f i l l e d  
w i t h  w a t e r .  A f t e r  a l l  t h e  f u e l  had 
b e e n  r e c o v e r e d  and  t h e  f l o o r  o f  t h e  
d i s s o l v e r  was  i n s p e c t e d ,  t h e  
d i s s o l v e r  c e l l  e q u i p m e n t  was 
r e p o s i t i o n e d  i n  t h e  p r o c e s s  c e l l .  
T h i s  p r o c e d u r e  was r e p e a t e d  f o r  t h e  
B a n d  C d i s s o l v e r  c e l l s .  F o r t y - n i n e  
p i e c e s  o f  N R e a c t o r  f u e l  be tween 
: l1 .4  a n d  6 6  cm ( 4 . 5  a n d  26 i n . )  l o n g  
were r e c o v e r e d  f rom t h e  f l o o r  o f  t h e  
t h r e e  d i s s o l v e r  c e l l s  and  l o a d e d  
. i n t o  t h e  f o u r  c a n i s t e r s .  The 
i :ani!; ters r e m a i n e d  o n  t h e  canyon 
d e c k  t o  a w a i t  l o a d i n g  i n t o  t h e  r a i l  
c a r  €or  t r a n s f e r  t o  t h e  K B a s i n s .  
T h r e e  p i e c e s  o f  s i n g l e - p a s s  r e a c t o r  
f u e l  f o u n d  i n  B c e l l  were r e c o v e r e d  
usinig t h e  f u e l  g r a b b e r  a n d  p l a c e d  o n  
t h e  <canyon d e c k .  One o f  t h e  f o u r  
b u c k e t s  o f  s i n g l e - p a s s  r e a c t o r  f u e l  
was ':hen moved t o  t h e  canyon d e c k  
n e a r  t h e  f u e l  p i e c e s  and  t h e y  w e r e  
added  t o  t h e  b u c k e t .  The b u c k e t  was 
moved b a c k  i n t o  t h e  b a s i n  f o r  
s t o r , i g e .  

FUEL PREPARATION 

Befo.ce t h e  PUREX f u e l  was l o a d e d  
i n t o  t h e  c l e a n e d  c a s k  c a r s ,  t h e  
wate.r  i n  t h e  s i n g l e - p a s s  r e a c t o r  
f u e l  b a s k e t s  and  t h e  N R e a c t o r  f u e l  
c a n i ! s t e r  was c h a n g e d  t o  r e d u c e  
r e s i d u a l  c o n t a m i n a t i o n .  T h i s  
ensu .ced  t h a t  t h e  c a s k  c a r  r e m a i n e d  
r e l a , r i v e l y  c l e a n  a n d  r e d u c e d  t h e  
p o t e n t i a l  f o r  a d d i n g  c o n t a m i n a n t s  t o  
t h e  I< B a s i n s .  

The f i n a l  s t e p  i n  p r e p a r i n g  t h e  f u e l  
f o r  ' r r a n s f e r  i n v o l v e d  i n s t a l l i n g  
l i d s  o n  t h e  r e f i l l e d  c a n i s t e r s  o f  
N Re ,nc tor  f u e l .  The  l i d s  w e r e  
p l a c e d  i n  t h e  t o o l  b y  a n u c l e a r  
p0we.c o p e r a t o r  i n  t h e  r a i l  t u n n e l  
and  were a t t a c h e d  u s i n g  
! s p r i n g - l o a d e d  b a l l  b e a r i n g s .  The 
c r a n e  o p e r a t o r  moved t h e  l o a d e d  t o o l  
t o  t h e  c a n i s t e r s  and  l o w e r e d  t h e  l i d  
i n t o  p o s i t i o n .  The i m p a c t  wrench  
r o t a z e d  t h e  l i d  l o c k i n g  b a r  i n t o  
p l a c e ,  t h e n  t i g h t e n e d  t h e  n u t  u n t i l  
t h e  w r e n c h  was  f o r c e d  o f f  t h e  n u t .  
The  f u e l  was  t h e n  r e a d y  f o r  
t r a m f e r .  

FUEL LOADING 

L o a d i n g  t h e  f u e l  i n t o  t h e  c a s k  cars 
was ! s t a r t e d  by  removing  a l l  t h e  c a s k  
l i d s  f r o m  t h e  c a s k  c a r s  a n d  p l a c i n g  
them o n  t h e  c a n y o n  d e c k .  The 



N Reactor fuel canisters were loaded 
into t.he first two casks on the 
first cask c,ir. The single-pass 
reactor fuel buckets were then 
loaded i.nto the remaining cask of 
the fj.rst cask car and into the 
three casks #of the second cask car. 
The cask lids were then installed 
and the locking lug was engaged 
using a #crane-operated impact 
wrench. The lids for the rail cars 
were closed and the cars' surfaces 
were washed 'down with soap and water 
and wi.pe,d to remove contamination. 
Once the cars exited the gate, the 
train moved down the tracks to the 
K Bas;ns. Figure 6 shows the rail 
engine and tdo cask cars en route to 
K West Basin. The train's speed was 
limited to 3 2  km/hr (20 mi/hr); the 
1 9 - h ~  (12-mi) trip took about 
45 minut'ss. The fuel was unloaded 
at the K Basins and consolidated 
with other fuel on the Hanford Site. 

DisDo!iition Contaminated Oruanic 

Approximately 20,000 gallons of 
contaminated kerosene-like solvent 
remained in the plant for which 
several disposal alternatives were 
evaluated. The selected option, 
considered to be the best in terms 
of safety and cost effectiveness, 
was to send the solvent to a 
licensed, comercial facility in 
Tennessee. This facility generates 
electricity from the destruction of 
the solvent. 

Disvoaition of Contaminated Nitric 
Acid 

The original plan to process about 
200,000 gallons of concentrated 
nitric acid, contaminated with 
uranium, at the PUREX Plant was 
replaced with a proposal to ship the 
acid to a facility in England that 
could use it. The original project 
baselrne for disposition of the 
exces!; 10 molar nitric acid was to 
sugar denitrate the material to 
approximately 1 molar acid in the 
PUREX canyon. This action would 
eliminate the acid, but provide no 
beneficial use for the material, and 
could have present and future 
environmental impacts. Shipping the 
acid to England saved $37 million 
and shortened the PUREX deactivation 
schedule by 10 months. 

Westinghouse Hanford Company (WHC) 
and DOE sought ways to beneficially 
use the material to avoid processing 
the acid as waste. Brainstorming 
sessions were held to seek 
innovative ways to use the material. 
With no use for the surplus acid 
identified within the DOE Complex, 
private sector interest was 
solicited. British Nuclear Fuels 
private limited company (BNF plc) 
expressed an interest in having the 
material. 

The concept of shipping the acid to 
England for use in a process similar 
to PUREX was previously addressed 
under the NEPA as a Categorical 
Exclusion or CX. After additional 
consideration, DOE determined that 
an environmental assessment would be 
Frepared to evaluate potential 
environmental impacts. 

stakeholder participation was 
essertial once DOE decided to 
prepare an environmental assessment 
cn ti-e proposal. An ad hoc review 
committee, consisting of 
representatives from three local 
interest groups, DOE, and WHC, was 
formsd to facilitate document 
preparation and review The draft 
docun,ent was sent to more than 
200 individuals, states, Indian 
Naticns, interest groups and 
affected members of the public for 
conunsnt. Preparation, review, and 
apprc,val of the environmental 
assessment took many months. 

Public meetings were held on the 
east coast at the three proposed 
shipFNing ports: Portsmouth, 
Virginia; Baltimore, Maryland; and 
Newark, New Jersey. During the 
public comment period more than 
50 irquiries for information, 
clarification, or comment were 
addrsssed. A Finding of No 
Significant Impact or FONSI was 
apprcmved by the Hanford Site Manager 
in May 1995. Shortly thereafter the 
first nitric acid shipments were 
made to England. 

Shi.pF,inq the Acid to Enuland 

The shipping containers used to 
transport the nitric acid from the 
Hanfcmrd Site to England were 
desicned and fabricated to U.S. 
Department of Transportation (DOT) 
specifications, International Atomic 



Energy  Agency ( I A E A )  r e q u i r e m e n t s ,  
I n t e r n a t i o n a l  M a r i t i m e  Dangerous  
Goods (IMDG) r e q u i r e m e n t s ,  and  t h e  
"Recommendat i o n s  o n  t h e  T r a n s p o r t  o f  
Dangerous  G o o d s , "  p r e p a r e d  by t h e  
U n i t e d  N a t i o n s  Commit tee  o f  E x p e r t s .  
S h i p m e n t s  a r e  d e s i g n a t e d  R a d i o a c t i v e  
M a t e r i a l ,  Low S p e c i f i c  A c t i v i t y  p e r  
t h e  DOT r e g u l a t i o n s .  

Each s h i . p p i n g  c o n t a i n e r  h a s  a 
maximum g r o s s  w e i g h t  l i m i t  o f  
52 ,900  p o u n d s .  T h i s  i n c l u d e s  t h e  
c o n t a i n e r ' s  t a r e  w e i g h t  and  t h e  
w e i g h t  o f  t h e  c o n t e n t s .  The t a n k  
was s i z e d  t o  a c c e p t  3 , 7 2 5  g a l l o n s  o f  
a c i d ,  w h i c h  meets b o t h  w e i g h t  and  
f i l l i n g  l i m i - t s .  The s h i p p i n g  
c o n t a i n e r s  a r e  d e s i g n e d  t o  w i t h s t a n d  
r a d i o a c t . i v i t y  and  c o r r o s i v i t y  from 
t h e  a c i d .  

P r e j o b  s a f e t . y  m e e t i n g s  w e r e  h e l d  
b e f o r e  t .he c o n t a i n e r s  w e r e  l o a d e d  
w i t h  ac i .d .  C o n t a i n e r s  w e r e  t o p -  
l o a d e d  u s i n g  a d i p - l e g  a n d  e x t e r n a l  
pump. F i g u r e  7 shows PUREX 
e m p l o y e e s  l o a d i n g  c o n t a m i n a t e d  
n i t r i c  a c i d  i n t o  a s h i p p i n g  
c o n t a i n e r .  

S i x t e e n  s h i p p i n g  c o n t a i n e r s  w e r e  
u s e d  t o  o p t i - m i z e  t h e  s h i p p i n g  
s c h e d u l e  i n  c o n j u n c t i o n  w i t h  BNFL's 
p r o c e s s i n g  c a p a c i t y .  B e f o r e  l e a v i n g  
t h e  Hanf 'ord S i t e  e a c h  t r a c t o r ,  
c h a s s i s ,  a n d  s h i p p i n g  c o n t a i n e r  i s  
i n s p e c t e d  t o  d e f e c t - f r e e  c r i t e r i a  i n  
a c c o r d a n c e  w i t h  t h e  N o r t h  American 
Enhanced C o n t a i n e r  V e h i c l e  S a f e t y  
A l l i a n c e !  (CVSA) s p e c i f i c a t i o n s  and 
r e q u i r e m e n t s .  T h i s  i n s p e c t i o n  i s  
n o t  r e q u i r e d  f o r  t h i s  t y p e  o f  
r a d i o a c t . i v e  s h i p m e n t .  However, it 
i s  u s e d  t o  g a t h e r  t r a n s p o r t a t i o n  
d a t a  f o r  s t a t i s t i c a l  p u r p o s e s .  The 
c o n t a i n € ! r s  a r e  a l s o  i n s p e c t e d  by t h e  
S t a t e  P o l i c e  o n  a r r i v a l  a t  t h e  
d e s t i n a t . i o n  p o r t  a n d  e a c h  s t a t e  may 
i n s p e c t  t h e  s h i p m e n t s  a s  t h e y  e n t e r  
i t s  b o r d e r s ,  a s  it deems n e c e s s a r y .  

A s a f e t y  m e e t i n g  i s  h e l d  w i t h  t h e  
d r i v e r s  b e f o r e  t h e  s h i p m e n t  l e a v e s  
t h e  S i t e .  Also, a l t h o u g h  n o t  
r e q u i r e d  by  U.S. Depar tment  o f  
T r a n s p o r t a t i - o n  r e g u l a t i o n  or 
r e q u i r e m e n t s ,  e a c h  s h i p m e n t  i s  
t r a c k e d  v i a  TRANSCOM ( a  s a t e l l i t e  
t r a c k i n g  s y s t e m )  a c r o s s  t h e  
c o n t i n e n t a l  U n i t e d  S t a t e .  

C o n t a i n e r s  a r e  s h i p p e d  two p e r  week. 
They arc! d i s p a t c h e d  f rom t h e  S i t e  

f o u r  h o u r s  a p a r t ,  bound f o r  cine o f  
t h e  ' zhree  p o s s i b l e  s h i p p i n g  p o r t s .  
To d , i t e ,  o n l y  P o r t s m o u t h ,  V i r g i n i a  
h a s  Iheen u s e d  t o  s h i p  t h e  l o a d e d  
c o n t a i n e r s  t o  E n g l a n d  a n d  r e t u r n  t h e  
empt,{ c o n t a i n e r s  t o  t h e  U n i t e d  
S t a t e s .  

Each week t h e  t w o  c o n t a i n e r s  a r e  
l o a d e d  o n t o  a s h i p  bound f o r  
Eng1,nnd. The c o n t a i n e r s  a r e  
o f f l o a d e d  a t  F e l i x s t o w e ,  E n g l a n d ,  
p1am.d o n  r a i l  c a r s ,  a n d  s e n t  t o  
S e l h f i e l d .  The c o n t e n t s  o f  t h e  
c o n t s i n e r s  a r e  o f f l o a d e d  and  u s e d  
i n  BliF p l c ' s  B205 Magnox F u e l  
R e p r o c e s s i n g  f a c i l i t y  a t  S e l l a f i e l d .  

Each r o u n d  t r i p  f r o m  t h e  Hanford  
S i t e  t o  S e l l a f i e l d ,  E n g l a n d  and  b a c k  
z a k e s  56 d a y s .  F i f t y  s h i p m e n t s  
z o t a l l i n g  1 8 7 , 0 0 0  g a l l o n s  o f  a c i d  
w e r e  made. T h i s  a c t i v i t y  was 
c o m p l e t e d  6 weeks  a h e a d  o f  t h e  
December 3 1 ,  1995 g o a l .  

GlowEbox S t a b i l i z a t i o n  

An i m p o r t a n t  p a r t  o f  t h e  PUREX 
' T r a n s i t i o n  P r o j e c t  i s  t h e  c l e a n o u t  
and  s t a b i l i z a t i o n  o f  g l o v e b o x e s  i n  
t h e  ?UREX N C e l l  t o  remove p l u t o n i u m  
oxidi? powder l e f t  f rom p a s t  
p r o c , ? s s i n g .  I t  was r e c o g n i z e d  f rom 
t h e  s t a r t  t h a t  p e r f o r m i n g  t h i s  
h a z a r d o u s  work s a f e l y  would  r e q u i r e  
a d e d i c a t e d ,  e x p e r i e n c e d  PUREX c r e w ,  
w e l l - p l a n n e d  p r o c e d u r e s ,  and  c a r e f u l  
p r e p 3 r a t i o n .  

'The U C e l l  a r e a  o f  t h e  PUREX p l a n t  
c o n t s i n s  a series o f  g l o v e b o x e s  t h a t  
h o u s e  e q u i p m e n t  t h a t  was u s e d  t o  
p r o c ( ? s s  c o n c e n t r a t e d  p l u t o n i u m  
n i t m t e  i n t o  p l u t o n i u m  o x i d e  f o r  
s h i p m e n t  o u t  o f  t h e  p l a n t .  The  
p lu t ibn ium n i t r a t e  was f i r s t  mixed  
w i t h  o x a l i c  a c i d  t o  form a p l u t o n i u m  
o x a l s t e  p r e c i p i t a t e .  The  
p r e c i p i t a t e  was f i l t e r e d  o u t  o f  
s o l u t i o n  t h e n  c o n v e r t e d  t o  p l u t o n i u m  
o x i d , ?  i n  a t w o - s t a g e  c a l c i n a t i o n  
p r o c , ? s s .  The  p l u t o n i u m  o x i d e  
p r o d , i c t  w a s  s c r e e n e d ,  b l e n d e d ,  a n d  
pack3ged i n t o  c a n s  f o r  s h i p m e n t  o u t  
o f  t ?e p l a n t .  

A s  p , i r t  o f  d e a c t i v a t i o n ,  s m a l l  
equi ,?ment  a n d  p i p i n g  a r e  b e i n g  
d i s a s s e m b l e d  a n d  removed f rom t h e  
g l o v e b o x e s  t o  r e d u c e  t h e  r e s i d u a l  
plutc>nium i n v e n t o r y .  The  e q u i p m e n t  
h a s  Ibeen r i n s e d ,  b u t  it i s  s t i l l  
h i g h l y  c o n t a m i n a t e d  w i t h  p l u t o n i u m .  



The f o l l o w i n g  b a g o u t  p r o c e d u r e  i s  
u s e d  t o  p r e v e n t  c o n t a m i n a t i o n  s p r e a d  
when removing  d i s a s s e m b l e d  e q u i p m e n t  
f r o m  t h e  g l o v e b o x e s .  B e f o r e  b a g o u t ,  
t h e  e q u i p m e n t  i s  c a r e f u l l y  wrapped 
i n  p l a s t i c  w i t h  a l l  s h a r p  c o r n e r s  
padded  t o  p r e v e n t  t e a r s  i n  t h e  b a g s .  
The eciuipmenz i s  t h e n  p l a c e d  i n t o  a 
l a r g e  p l a s t i i :  bag  t h a t  h a s  b e e n  
a t t a c h e d  t o  I b a g o u t  p o r t .  The bag  
w i t h  t .he e q u i p m e n t  i n s i d e  i s  p u l l e d  
o u t  of tlw g l o v e b o x  t h r o u g h  t h e  
bagout. p o r t .  Once t h e  equipment  i s  
o u t s i d e  t h e  iglovebox, t h e  bag  
o p e n i n g  is t i g h t l y  t a p e d  s h u t .  Then 
t h e  bag  is c , a r e f u l l y  c u t  i n  t h e  
c e n t e r  o f  this t a p e d  s e c t i o n  so t h a t  
b o t h  s e c t i o n s  o f  t h e  bag  a r e  s t i l l  
s e a l e d .  A d,amp r a g  i s  p l a c e d  o v e r  
t h e  t a p e f i  s e , i t i o n  a s  t h e  c u t  i s  made 
t o  c o n t a i n  c8Jntaminat ion .  More t a p e  
i s  q u i - c k l y  p l a c e d  o v e r  t h e  c u t  
s e c t i o n  (of t h e  bag  t o  p r o v i d e  
a d d i t i o n a l  cmJntamination c o n t r o l .  
Glover; a n d  t h e  t a p e d  p a r t  o f  t h e  bag  
a r e  s u r v e y e d  f o r  c o n t a m i n a t i o n  
b e f o r e  p r o c e e d i n g .  The bagged-out  
e q u i p m e n t  i s  p l a c e d  i n  a s e c o n d  bag  
i n s i d e  a p l a s t i c  c o n t a i n e r  and  
l a b e l l - e d .  A new bag  i s  p l a c e d  o n  
t h e  b a g o u t  p x t  o v e r  t h e  c u t  s t u b  o f  
t h e  b a g  t h a t  i s  l e f t  f r o m  t h e  
b a g o u t .  The  bag  s t u b  i s  t h e n  worked 
o f f  t h e  b a g o u t  p o r t  and  pushed  i n t o  
t h e  g l o v e b o x .  The new bag  is now 
r e a d y  f o r  t h e  n e x t  b a g o u t .  

The  b a g g e d - o u t  e q u i p m e n t  i s  moved t o  
t h e  a s s a y  s t a t i o n  i n  t h e  PUREX 
canyon h b b y  where  it i s  p l a c e d  i n  a 
t r a n s u r a n i c  w a s t e  drum. The drum i s  
a s s a y e d  f o r  f i s s i l e  m a t e r i a l  u s i n g  a 
segmerite'd g a m a  s c a n  a s s a y  s y s t e m .  
The drum r o t a t e s  a s  it i s  s l o w l y  
moved u p  a n d  down p a s t  t h e  gamma 
d e t e c t o r s .  A computer  p r o d u c e s  a 
p r o f i l e  o f  t h e  drum i n d i c a t i n g  t h e  
amount: o f  f i s s i l e  m a t e r i a l  i n  
d i f f e r e n t  s e g m e n t s .  A f t e r  t h e  a s s a y  
i s  c o m p l e t e ,  t h e  f u l l  w a s t e  drums 
a r e  s e a l e d  a n d  s h i p p e d  t o  t h e  
t r a n s u r a n i c  w a s t e  s t o r a g e  a r e a .  More 
t h a n  700 b a g o u t s  were s a f e l y  
c o m p l e t e d  a n d  a b o u t  4 k i l o g r a m s  o f  
p l u t o n i u , m  removed f rom N C e l l .  
Figura? 8 shows a p r o j e c t  m e t r i c  u s e d  
t o  t r a c k  p r o g r e s s  o n  removing  
p l u t o n i u n  c o n t a m i n a t e d  w a s t e  f rom 
t h e  g l o v e b o x e s .  

The i n v e n t o r y  o f  p l u t o n i u m  r e m a i n i n g  
i n  t h e  g l o v e b o x e s  i s  e s t i m a t e d  u s i n g  
p o r t a b l e  NDA e q u i p m e n t .  A series o f  
r e a d i n g s  i s  t a k e n  a c r o s s  t h e  f a c e  o f  

e a c h  g l o v e b o x  w i t h  a gamma d e t e c t o r  
and  t h e  r e s u l t s  a r e  u s e d  t o  
c a l c u l a t e  t h e  mass  o f  p l u t o n i u m  
i n s i d e  t h e  g l o v e b o x .  A f t e r  t h e  
s m a l l  e q u i p m e n t  a n d  p i p i n g  h a v e  b e e n  
removed f r o m  t h e  g l o v e b o x e s ,  l a r g e  
e q u i p m e n t  w i l l  b e  d i s a s s e m b l e d  when 
p o s s i b l e  a n d  a l s o  removed from t h e  
g l o v e b o x e s .  Some o f  t h e  l a r g e r  
e q u i p m e n t  w i l l  b e  c u t  i n t o  s m a l l e r  
p i e c e s  t o  p e r m i t  r e m o v a l  t h r o u g h  t h e  
b a g o u t  p o r t s .  Then t h e  i n t e r i o r  
s u r f a c e s  o f  t h e  g l o v e b o x e s  and  t h e  
equiFment  l e f t  i n s i d e  w i l l  b e  
d e c o n t a m i n a t e d  by w i p i n g  w i t h  damp 
r a g s .  R e s i d u a l  c o n t a m i n a t i o n  w i l l  
b e  f i x e d  o r  s t a b i l i z e d  i n  p l a c e  w i t h  
p a i n t .  P e n e t r a t i o n s  i n t o  t h e  
g l o v e b o x e s  w i l l  b e  s e a l e d  and  t h e  
g l o v e s  r e p l a c e d  w i t h  p i e - p a n  c o v e r s .  
The g l o v e p o r t s  w i l l  b e  f u r t h e r  
s e a l e d  w i t h  h e a t - s h r i n k  m a t e r i a l .  
A s  a f i n a l  s t e p ,  t h e  g l o v e b o x  
v e n t i l a t i o n  s y s t e m  w i l l  b e  s h u t  down 
and i s o l a t e d  f rom t h e  g l o v e b o x e s .  

O t h e r  g l o v e b o x  a r e a s ,  i n c l u d i n g  
Q C e l l  a n d  t h e  P r o d u c t  Removal (PR)  
room, w e r e  a l s o  d e a c t i v a t e d .  

CanyOn V e s s e l  F l u s h i n q  

One c f  t h e  f i n a l  s t e p s  i n  PUREX 
d e a c t i v a t i o n  i s  f l u s h i n g  t h e  canyon 
v e s s e l s  a n d  p i p i n g ;  a r e a s  
c o n t a m i n a t e d  w i t h  r a d i o a c t i v e  and  
c h e m i c a l  m a t e r i a l s .  

C l o s e  i n t e r a c t i o n s  b e t w e e n  DOE a n d  
WHC a n d  t h e  r e g u l a t o r y  a g e n c i e s  
h e l p e d  d e t e r m i n e  t h e  m o s t  
apprcNpr ia te  a n d  c o s t - e f f e c t i v e  ways 
t o  meet  e n v i r o n m e n t a l  r e q u i r e m e n t s .  
I n  f l u s h i n g  c o n t a m i n a t e d  t a n k s ,  f o r  
e x a m p l e ,  i n s t e a d  o f  f l u s h i n g  and  
s a m p l i n g  e a c h  t a n k  i n d i v i d u a l l y ,  a 
new z p p r o a c h  i s  b e i n g  u s e d  t h a t  
savec.  b o t h  t i m e  a n d  money. F l u s h  
s o l u t i o n s  a r e  c a s c a d e d  f rom t a n k  t o  
t a n k ,  t h e n  s a m p l e d .  F l u s h i n g  
c o n t i n u e s  u n t i l  s a m p l e s  show t h a t  
t h e  c langerous  w a s t e  h a s  b e e n  
remob e d .  

A f t e r  f l u s h i n g  i s  c o m p l e t e ,  t h e  
f l u s h e d  m a t e r i a l  w e n t  t o  t h e  
u n d e r g r o u n d  w a s t e  t a n k s  and  
a p p r c i p r i a t e  u t i l i t i e s  c a n  b e  
i s o l z t e d  o r  c a p p e d  t o  p r e v e n t  any  
m a t e x i a l  f r o m  f l o w i n g  i n t o  or o u t  o f  
t h e  p l a n t .  

D e a c t i v a t i o n  a c t i v i t i e s  i n c l u d e  
f l u s h i n g  t h o s e  t a n k  s y s t e m s  t h a t  



c o n t a i n e d  h a z a r d o u s  w a s t e .  To 
r e d u c e  t h e  amount o f  w a s t e  w a t e r  
g e n e r a t e d ,  i n n o v a t i v e  f l u s h i n g  
methods  a r e  u s e d .  The f i r s t  method 
i n v o l v e s  u s i n g  w a s t e  w a t e r s  a s  f l u s h  
w a t e r .  The  s e c o n d  method i n v o l v e s  
c a s c a d i n g  f l u s h  w a t e r s  t h r o u g h  
e n t i r e  p r o c e s s  l o o p s  i n s t e a d  of 
f l u s h i n g ,  e a c h  t a n k  i n d i v i d u a l l y .  

S p e n t  n u c l e a r  f u e l  was r o u t i n e l y  
s t o r e d ,  u n d e r  w a t e r ,  i n  a s l u g  
s t o r a g e  b a s i n  l o c a t e d  i n s i d e  t h e  
PUREX f a c i l i t y .  Water i n  t h e  s l u g  
s t o r a g e  b a s i n  t h a t  was u s e d  f o r  
s t o r i n g  t h e  a luminum-clad  f u e l  was 
u s e d  t o  s u p p o r t  f l u s h i n g  t h e  U c e l l  
v e s s e l s .  T h i s  i n n o v a t i v e  u s e  o f  t h e  
s l u g  s t o r a g e  b a s i n  w a t e r  f o r  canyon 
v e s s e l  f l u s h i n g  r e d u c e d  l i q u i d  w a s t e  
volumes  by 1 8 , 9 3 9  l i t e r s  and h e l p e d  
t o  r e d u c e  t h e  p l a n t  r a d i o l o g i c a l  
i n v e n t o r y .  

Tank sys,terns; l o c a t e d  w i t h i n  p r o c e s s  
c e l l s  a r e  c o n n e c t e d  t h r o u g h  a s e r i e s  
o f  p i p e  * * j u m p e r s "  t h a t  a l l o w  f o r  
r e m o t e  o p e r a t i o n .  D e a c t i v a t i o n  o f  
t h e  f a c i l i t y  i n c l u d e d  f l u s h i n g  t h e s e  
s y s t e m s .  Wherever  p o s s i b l e  t a n k  
s y s t e m s  t h a t  r e q u i r e d  f l u s h i n g  w e r e  
i n t e r c o n n e c t e d  i n t o  l o o p s ,  which 
a l l o w e d  s e v e r a l  v e s s e l s  ( t a n k s ,  
p i p e s ,  e q u i p m e n t ,  e t c . )  t o  be  
f l u s h e d  u s i n g  t h e  same f l u s h  w a t e r .  
F l u s h  w a t e r s ;  were sampled  f o r  
h a z a r d o u s  c h a r a c t e r i s t i c s  a t  t h e  e n d  
o f  t h e  l o o p .  By f l u s h i n g  1 6  l o o p s ,  
78 v e s s e l s  were c l e a n e d  t o  l e v e l s  
be low r e g u l a t o r y  c o n c e r n .  Compared 
t o  t h e  6.mount o f  w a s t e  t h a t  would 
h a v e  b e e n  g e n e r a t e d  by  f l u s h i n g  e a c h  
t a n k  i n d i v i d u a l l y ,  t h e s e  methods  
e l i m i n a t e d  a p p r o x i m a t e l y  
200 ,000  g a l l o n s  o f  w a s t e  w a t e r .  

HVAC C o n s o l i d a t i o n  

A l s o  d u r i n g  d e a c t i v a t i o n ,  e m i s s i o n s  
c u r r e n t l y  d i s c h a r g e d  t h r o u g h  
11 v e n t i l a t i o n  s t a c k s  w i l l  b e  
c o n s o l i d a t e d  a n d  d i s c h a r g e d  t h r o u g h  
t h e  PURE:X main  s t a c k .  

--- PUREX T r a n s i t i o n  P r o j e c t  S u c c e s s e s  

D u r i n g  t h e  p a s t  3 y e a r s ,  t h e  p r o j e c t  
h a s  accompl i . shed  a number o f  key 
s u c c e s s e s .  Many o f  t h e s e  s u c c e s s e s  
a r e  documented  i n  t h e  l e s s o n s -  
l e a r n e d  document .  They i n c l u d e  
t h o s e  d i s c u s s e d  i n  t h e  f o l l o w i n g  
p a r a g r a p h s .  

U s e d  P r o j e c t  Model.  U s i n g  a p r o j e c t  
s t r u c t u r e  improved  t h e  e f f i c i e n c y  i n  
p e r f o r m i n g  d e a c t i v a t i o n  work. The 
o r g a n i z a t i o n  s t r u c t u r e  was changed  
f rom f u n c t i o n a l  l i n e s  o f  a u t h o r i t y  
t o  a p r o j e c t - o r i e n t e d  s t r u c t u r e  
c u l m . . n a t i n g  i n  r e e n g i n e e r e d  work 
team!j. T h e s e  t e a m s  a r e  d e s i g n e d  t o  
c h a n q e  t h e  m i n d s e t  t h a t  management 
need:; t o  a p p r o v e  a l l  work and  
e m p h a s i z e  t h a t  t h e  w o r k e r  h a s  
a u t h o r i t y  a n d  a s s u m e s  r e s p o n s i b i l i t y  
f o r  h i s  own work. Work t e a m s  
p e r f o r m  a c t i v i t i e s  w i t h i n  t h e  bounds  
of c . t e a r l y  d e f i n e d  p r o j e c t  g o a l s .  
F i n a l l y ,  t h e  p r o j e c t  h a s  d e f i n e d  
s t a r t  a n d  e n d  d a t e s  ( O c t o b e r  1, 1993 
and  :September 1 2 ,  1 9 9 7 ,  
r e s p e c t i v e l y ) .  

Manaqed R i s k  v s .  Zero R i s k .  
D e a c t i v a t i o n  a c t i v i t i e s  w e r e  
s c r e e n e d  a g a i n s t  r e g u l a t i o n s  and  
: s a f e t y  d o c u m e n t a t i o n .  I n  most  c a s e s  
it w d s  d e m o n s t r a t e d  t h a t  t h e  
d e a c t i v a t i o n  t a s k  was bounded by 
p r e e x i s t i n g  d o c u m e n t a t i o n .  T h i s  
managed t h e  r i s k  a n d  e l i m i n a t e d  t h e  
need  f o r  a d d i t i o n a l  c o n t r o l s  o r  
d o c u m e n t a t i o n ,  

Deve.Loped Team Approach .  From t h e  
b e g i n n i n g  p r o j e c t  p e r s o n n e l  s t r e s s e d  
u s i n g  a team a p p r o a c h  t o  r e s o l v e  
p r o j e c t  i s s u e s .  T h i s  c o n c e p t  was 
c a l l e d  t h e  " T r o i k a , "  which  j o i n t l y  
i n v o l v e d  DOE H e a d q u a r t e r s ,  t h e  DOE 
R i c h l a n d  O p e r a t i o n s  O f f i c e  ( R L ) ,  and  
WHC p r o j e c t  m a n a g e r s .  The  p r o j e c t  
t e a m  a l s o  i n c l u d e d  i n d e p e n d e n t  
t e c h n i c a l  e x p e r t s ,  s t a k e h o l d e r s ,  and  
r e g u l a t o r s .  I n v o l v i n g  t h e s e  team 
rnembisrs g r e a t l y  improved  t h e  
r e s o l u t i o n  of p r o j e c t  i s s u e s .  

1 d e n : i f i e d  I n n o v a t i v e  S o l u t i o n s .  
I n n o v a t i v e  s o l u t i o n s  t o  p r o j e c t  
i s s u e s  s u c h  a s  t h e  f o l l o w i n g  
a c t i v i t i e s  s i g n i f i c a n t l y  improved 
p r o j e c t  p e r f o r m a n c e  by  s a v i n g  
$68 m i l l i o n  a n d  s h o r t e n i n g  t h e  
p r o j e c t  d u r a t i o n  by  1 0  months .  

N i t r i c  a c i d  s a l e  t o  BNFL 
C h e m i c a l  r e u s e  a n d  r e c y c l e  
E n d - p o i n t  p r o c e s s  
T r i - P a r t y  Agreement  m i l e s t o n e s  

I n t e q r a t e d  S a f e t y  into F i e l d  Work. 
U s i n g  a g r a d e d  a p p r o a c h ,  s a f e t y  and  
h e a l t h  was i n t e g r a t e d  i n t o  e v e r y  
a s p e c t  o f  f i e l d  work. Improved 
s a f e t y  a w a r e n e s s  was a c c o m p l i s h e d  
w i t h o u t  d e l a y i n g  f i e l d  work. D u r i n g  



t h e  p r o j e c t ,  PUREX P e r s o n n e l  worked 
902,OClO h o u r s  w i t h o u t  a l o s t  work 
day  c a s e .  R e s u l t i n g  s a f e t y  and  
h e a l t h  improvements  a r e  documented 
i n  t h e  I n t e g r a t i n g  S a f e t y  a n d  H e a l t h  
D u r i n g  D e a c t i v a t i o n  With L e s s o n s  
L e a r n e d .  

Emphas ized  Communica t ions .  
communic , i t ion  among f a c i l i t y  
p e r s o n n e l ,  s t a k e h o l d e r s ,  and  
r e g u l a t o r s  was s t r e s s e d  t h r o u g h o u t  
t h e  p r o j e c t .  T h i s  improved  t h e  
l e v e l  o f  u n d e r s t a n d i n g  a n d  
accept .ance  o f  many i n d i v i d u a l s .  I n  
many c:as<?s s k e p t i c s  e v o l v e d  i n t o  
p r o j e c t  #champions.  

C o n c l u s i o n  

D u r i n g  t h e  e a r l y  p l a n n i n g  o f  t h e  
PUREX t r a n s i t i o n  p r o j e c t ,  w a s t e  
m i n i m i z a t i o n / p o l l u t i o n  was 
e m p h a s i z e d  a s  a p r i m a r y  way o f  d o i n g  
b u s i n e s s .  T h e s e  w a s t e  m i n i m i z a t i o n  
c o n c e p t s  are i n g r a i n e d  i n  t h e  way w e  
t h i n k .  S u c c e s s f u l  w a s t e  
minimization e f f o r t s  employed d u r i n g  
t h e  PlJREX p r z j e c t  h a v e  d e m o n s t r a t e d  
t h a t  w a s t e  m i n i m i z a t i o n  p a y s .  Over 
$68 m:Lllion were s a v e d  by  
i m p l e m e n t i n g  p r o j e c t  management 
t e c h n i q u e s ,  waste m i n i m i z a t i o n  
c o n c e p t s ,  a n d  i n n o v a t i v e  t e c h n i c a l  
so1ut:Lons d u r i n g  t h e  PUREX p r o j e c t .  
The PIJREX d e a c t i v a t i o n  p r o j e c t  i s  
t r u l y  a waste m i n i m i z a t i o n  p r o j e c t .  

W e  p u t  enormous  c a r e  a n d  e f f o r t  i n t o  
d e v e l o p i n g  a n d  i m p l e m e n t i n g  t h e  
PUREX,IUO, D e a c t i v a t i o n  P l a n .  W e  
l o o k e d  a t  e v e r y  p i e c e  o f  work i n  
terms o f  r e s o u r c e s ,  b e n e f i t s ,  and ,  
m o s t  o f  a l l ,  s a f e t y - t h e  s a f e t y  o f  
e m p l o y e e s ,  t h e  e n v i r o n m e n t ,  and  t h e  
pub1 i i :  . 
The PIJREX/UO, T r a n s i t i o n  P r o j e c t  was 
set u p  t o  b e  managed a s  a t r o i k a  
t h a t  . i n c l u d e s  DOE H e a d q u a r t e r s ,  RL, 
and  WAC. T h i s ,  c o u p l e d  w i t h  o n g o i n g  
i n t e r a c t i o n  be tween e m p l o y e e s ,  
s t a k e h o l d e r s ,  and  r e g u l a t o r s  h a s  
a l l o w e d  a m a n a g e d - r i s k  a p p r o a c h  t o  
d e a c k i v a t i o n .  The t e a m  a p p r o a c h  h a s  
b e e n  : ; t r e s s e d  f rom t h e  f i e l d  l e v e l  
t o  t o p  management.  

W e  w i l l  c o n t i n u e  t o  i n v o l v e  o u r  
r e g u l a t o r s  a n d  t h e  p u b l i c  o v e r  t h e  
l i f e  o f  t h i s  p r o j e c t .  W e  want  t o  
make !sure t h a t  t h e  p r o j e c t  meets 
e v e r y  a p p l i c a b l e  s t a n d a r d  o f  p u b l i c  
and  e n v i r o n m e n t a l  s a f e t y  and  

a d d r e s s e s  t h e  e x p e c t a t i o n s  and  
v a l u e s  o f  t h e  p u b l i c .  

The d e a c t i v a t i o n  o f  t h e  PUREX and 
UO, p ? . a n t s  g i v e s  t h e  DOE a g o l d e n  
o p p o r t u n i t y  t o  r e d u c e  p o t e n t i a l  
e n v i r o n m e n t a l  a n d  h e a l t h  h a z a r d s  and  
s a v e  money a t  t h e  same t i m e .  

T h e s e  a r e  t h e  f i r s t  f a c i l i t y  
d e a c t i v a t i o n s  i n  t h e  E n e r g y  
D e p a r t m e n t  n u c l e a r  complex .  W e  a r e  
b r e a k i n g  new g r o u n d ,  a n d  w e  want t o  
d o  it r i g h t .  I t  i s  i m p o r t a n t  n o t  
o n l y  t o  t h e  p e o p l e  c o n c e r n e d  a b o u t  
H a n f c r d  S i t e  c l e a n u p ,  b u t  t o  t h e  
e n t i r e  n a t i o n .  
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F i g u r e  1. PUREX D e a c t i v a t i o n  Model. 

/ 

Deactivation Practices 

- PUREX lessons learned (WHC) - Independent Technical Experts 
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Deact ivatis n 

Project Planning End-Point Development 

- PUREX UO, Project Management Plan - PUREX Lessons Learned (WHC) - EM-60 "Material Stabilization and Facility Deactivation 
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