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Berna rd  J .  Connors  

M a r t i n  P. Golden 

P a u l  J. V a l e n t i  

J e f f r e y  J.  Winkel  

ABSTRACT 

The w o r l d ' s  f i r s t .  commerc ia l  n u c l e a r  f u e l  r e p r o c e s s i n g  p l a n t  a t  West V a l l e y ,  

New York,  was i n  t h e  p r o c e s s  o f  t r i p l i n g  i ts c a p a c i t y  when, due  t o  economic  

c o n s i d e r a t i o n s  of  new r e g u l a t o r y  r e q u i r e m e n t s ,  p l a n t  o p e r a t i o n s  were 

suspended .  However, t h e  p l a n t  d i d  c o n t i n u e  t h e  s t o r a g e  o f  s p e n t  n u c l e a r  f u e l  

a s s e m b l i e s  f o r  u t i l i t y  c u s t o m e r s .  T h e r e a f t e r  t h e  p l a n t  o w n e r s h i p  r e v e r t e d  t o  

t h e  N e w  York S t a t e  Energy  Resea rch  a n d  Development A u t h o r i t y .  S u b s e q u e n t l y ,  

w i t h  t h e  C o n g r e s s i o n a l  enac tmen t  o f  t h e  West V a l l e y  Demons t r a t i on  P r o j e c t  Act 

(WVDPA), t h e  U.S. Depar tment  o f  Energy  assumed o p e r a t i o n a l  c o n t r o l  of  t h e  

p l a n t  i n  F e b r u a r y  1982. A t  t h a t  time t h e r e  were  750 s p e n t  n u c l e a r  f u e l  (SNF) 

a s s e m b l i e s  s t o r e d  unde rwa te r  i n  t h e  p l a n t ' s  F u e l  R e c e i v i n g  a n d  S t o r a g e  (FRS) 

p o o l .  

I n  o r d e r  t o  meet t h e  WVDPA o b j e c t i v e s ,  wh ich  i n c l u d e d  d e c o n t a m i n a t i o n  and  

decommiss ioning  a r e a s  o f  t h e  p l a n t ,  and  u t i l i z i n g  as much o f  t h e  e x i s t i n g  

p l a n t  as p r a c t i c a l ,  t h i s  FRS p o o l  would be r e q u i r e d  f o r  s i z e  r e d u c t i o n  

o p e r a t i o n s .  T h i s  r e q u i r e d  t h e  removal  o f  t h e  750 s p e n t  n u c l e a r  f u e l  

a s s e m b l i e s  a n d  r e t u r n i n g  them t o  t h e i r  owners .  

The s p e n t  n u c l e a r  f u e l  r emova l  programs a t  t h e  West V a l l e y  Demons t r a t i on  

P r o j e c t  have  r e s u l t e d  i n  t h e  s a f e  r emova l  by t r u c k  t r a n s p o r t a t i o n  o f  625 o f  

Lt~ese SNF assel i i ls l les  t o  t he i l -  u t i l i t y  owners .  The  r e m a i n i n g  125, whiek a re  

under  DOE c o n t r o l ,  a r e  s c h e d u l e d  t o  be s h i p p e d  t o  a  government  s i t e  i n  I d a h o .  



. . . . 

I n  a d d i t i o n  t o  t h i s  removal program, a s p e n t  f u e l  r o d  c o n s o l i d a t i o n  

d e m o n s t r a t i o n  h a s  been completed,  . and . . the  s t o r a g e -  c a n i s t e r s  and t h e i r  r a c k s  

a r e  bei'ng removed from t h e  FRS poo l  t o  make way f o r  i n s t a l l a t i o n  of t h e  s i z e  

r e d u c t i o n  equipment .  , . . .  



' SUMMARY 

The s p e n t  n u c l e a r  f u e l  removal program a t  t h e  w e s t  Va l l ey  Demonstra t ion 
. . . . 

P r o j e c t  (WVDP)  c o n s i s t e d  of removi-ng t h e  s p e n t  n u c l e a r  f u e l  (SNF) a s s e m b l i e s  

from t h e  s t o r a g e  pool i n  t h e  p l a n t ,  l o a d i n g  them i n  s h i e l d e d  c a s k s ,  and  

p r e p a r i n g  t h e  c a s k s  f o r  t r a n s p o r t a t i o n .  The u t i l i t y  &d government owners of 

t h e  f u e l  a s sembl ies  were r e s p o n s i b l e  f o r  p r o v i d i n g ' t h e  t r a n s p o r t a t i o n .  

So  f a r ,  f o u r  f u e l  removal campaigns have been completed w i t h  t h e  r e t u r n  of 625 

s p e n t  nuc lea r  f u e l  a s sembl ies  t o  t h e i r  f o u r  ' u t i l i t y  owners.  A f i f t h  campaign,  

which is no t  y e t  completed,  w i l l  t r a n s f e r  t h e  remain ing  125 f u e l  a s s e m b l i e s  t o  

a  gover*milent s i t e  i n  Idaho.  

I n  a d d i t i o n  t o  t h i s  removal program, a  s p e n t  f u e l  r o d  c o n s o l i d a t i o n  

demons t ra t ion  has  been completed,  and t h e  s t o r a g e  c a n i s t e r s  and t h e i r  r a c k s  

a r e  be ing  removed from t h e  f u e l  r e c e i v i n g  and  s t o r a g e  pool t o  make way f o r  

i n s t a l l a t i o n  of t h e  s i z e  r e d u c t i o n  equipment.  

The f o u r  cordpleted campaigns,  which t o o k  p l a c e  from October 1983 t o  May 1986, 

and i n c l u d i n g  t h e  r o d  c o n s o l i d a t i o n  demons t ra t ion  and removal of t h e  s t o r a g e  

c a n i s t e r s ,  r e s u l t e d  i n  t h e  e x p e n d i t u r e  o f  $3911K. The r a d i o l o g i c a l  exposure  

d u r i n g  these campaigns waa 42.1 Man Rem. The low beve l  waste g e n e r a t e d  was 

320.2 c u b i c  m e t r e s ,  i n c l u d i n g  254.7 c u b i c  met res  f  rom s t o r a g e  c a n i s t e r  

removal . 

A b r i e f  h i s t o r y  o f  t h e  West Va l l ey  r e p r o c e s s i n g  p l a n t  and t h e  e v e n t s  l e a d i n g  

t o  t h e  s t o r a g e  and ownership of t h e  s p e n t  n u c l e a r  f u e l  a s sembl ies  and t h e i r  

subgequent removal from West Va l l ey  a r e  a l s o  r e c o r d e d  i n  t h i s  r e p o r t  a s  

background i n f o r m a t i o n .  
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1 .0 INTRODUCTION 

T!le 8 .  S. Department  o f  Energy (DOE) h a s  been d i r e c t e d  by a n  a c t  o f  

Congres s  (The West V a l l e y  Demons t r a t i on  P r o j e c t  Act o f  1980,  P u b l i c  Law 

96-368) t o  c a r r y  o u t  t h e  West V a l l e y  Demons t r a t i on  P r o j e c t  (WVDP) a t  West 

V a l l e y ,  New York.  West V a l l e y  is t h e  s i t e  o f  t h e  w o r l d ' s  f i r s t  

commerc ia l  n u c l e a r  f u e l  r e p r o c e s s i n g  p l a n t .  A s  a  r e s u l t  o f  p l a n t  

o p e r a t i o n s  from 1966 t o  1972,  2 , 1 2 0  m 3  ( 5 6 0 , 0 0 0  g a l l o n )  o f  l i q u i d  h i g h  

l e v e l  w a s t e  (HLW) were g e n e r a t e d  and  a r e  p r e s e n t l y  s t o r e d  i n  underground 

t a n k s .  The p r imary  o b j e c t i v e  o f  t h e  WVDP is  t h e  s o l i d i f i c a t i o n  o f  t h i s  

l i q u i d  HLW i n  a g l a s s  fo rm.  West V a l l e y  Nuc lea r  S e r v i c e s  Company, I n c .  

(WVNS) , a  s u b s i d i a r y  o f  t h e  Wes t i n g h o u s e  E l e c t r i c  C o r p o r a t i o n ,  was 

s e l e c t e d  by t h e  DOE t o  be t h e  p r ime  c o n t r a c t o r  f o r  t h e  p r o j e c t .  

The WVDP p o l i c y  is  t o  u t i l i z e  e x i s t i n g  p l a n t  f a c i l i t i e s  t o  t h e  maximum 

p r a c t i c a l  e x t e n t  f o r  i n s t a l l a t i o n  o f  t h e  h i g h  l e v e l  r a d i o a c t i v e  w a s t e  

(HLW) s o l i d i f i c a t i o n  p r o c e s s  and  i ts  s u p p o r t  s y s t e m s .  T h i s  h a s  r e q u i r e d  

e x t e n s i v e  d e c o n t a m i n a t i o n  and d i sman t l emen t  o f  e x i s t i n g  p l a n t  v e s s e l s  and  

equipment  . 

To e f f e c t i v e l y  and  e c o n o m i c a l l y  d i s p o s e  o f  t h e s e  c o n t a m i n a t e d  v e s s e l s  and  

e q u i p m e n t ,  unde rwa te r  c u t t i n g  and  d e c o n t a m i n a t i o n  o p e r a t i o n s  w i l l  be 

r e q u i r e d  f o r  volume and  s i z e  1-eeduction. The w a t e r  p r o v i d e s  t h e  r e q u i r e d  

r a d i a t i o n  s h i e l d i n g  w h i l e  p e r m i t t i n g  good v i s u a l  o b s e r v a t i o n  and h a n d l i n g  

of t h e  o p e r a t i o n s .  

The F u e l  R e c e i v i n g  a n d  S t o r a g e  (FRS) f a c i l i t y  a t  t h e  WVDP r e p r o c e s s i n g  

p l a n t  i ~ l c l u d e s  a l a r g e  s t o r a g e  poo l  which is i d e a l  f o r  t h e s e  

o p e r a t i o n s .  Be fo re  i t  can  be u s e d ,  however ,  t h e  m a j o r i t y  o f  t h e  s p e n t  

n u c l e a r  f u e l  (SNF) a s s e m b l i e s  i n  s t o r a g e  must be  removed.  T h i s  r e p o r t  

d e s c r i b e s  removal  o f  t h e  SNF a s s e m b l i e s  f rom t h e  poo l  and t h e i r  sh ipmen t  

t o  t h e i r  1 1 t i l . i t . y  n r  government owner s .  



2 .0  BACKGROUND INFORMATION 

2.1 Nuclear  F u e l  S e r v i c e s  I n c  . - 

The West V a l l e y  f a c i l i t y ,  which  was b u i l t  and  o p e r a t e d  by Nuc lea r  

F u e l  S e r v i c e s  I n c . ,  (NFS),  h a n d l e d  and  p r o c e s s e d  f u e l s  f rom n i n e  

d i f f e r e n t  r e a c t o r s  d u r i n g  28 campaigns .  o v e r  t h e  ~ i x - ~ e a r  . p e r i o d  f rom 

1966-1 972. The e x p e r i e n c e  g a i n e d  i n  s h i p p i n g ,  h a n d l i n g  and  s t o r i n g  

t h e s e  f  i r s t - g e n e r a t i o n  SNF a s s e m b l i e s  r e s u l t e d  i n  c o n s i d e r a b l e  

m o d i f i c a t i o n s  and  changes  t o  t h e  e q u i p m e n t ,  s y s t e m s ,  p r o c e d u r e s  and  

conce 'p t s  . These  changes  were  made d u r i n g  a n d  a f t e r  t h e  p l a n t  

shutdown . a n d  . c l e a n u p  i n  1972. . , . 

The NFS 'Reproces s ing  P l a n t  a t  West V a l l e y  'was n o t  . o n l y  t h e  w o r l d ' s  

f i r s t  comn'iercial n u c l e a r  f u e l  r e p r o c e s s i n g  p l a n t ,  b u t  i t  was a l s o  

t h e  f i r s t  and  A m e r i c a ' s  o n l y  o p e r a t i n g  m u l t i - p u r p o s e  r e p r o c e s s i n g  

p l a n t .  I t  was d e s i g n e d  t o  h a n d l e  and  r e p r o c e s s  a v a r i e t y  o f  SNF 

a s s e m b l i e s  from t h e  b e g i n n i n g  o f  t h e  commerc ia l  n u c l e a r  power 

i n d u s ' t r y  , i n c l u d i n g  low and h i g h  e n r i c h e d  u ran ium,  b reede r . ,  and  

tho r ium n u c l e ' a r  f u e l s .  . . 

. These  f u e l s  o f  , a l l  d e s c r i p t i o n s - - m e t a l s ,  o x i d e s  and  mix tu re s - -were  

s h i p p e d  by b o t h  r a i l .  and t r u c k ,  bu t  t h c  i n i t i a l  c m p h a ~ i c  rrac o n  r a i l  

s h i p m e n t s  because  o f  t h e  s h i e l d i n g ,  . b u l k ,  and  t h e  e f f e c t i v e  p a y l o a d .  
. . 

2.2 R e p r o c e s s i n g  O p e r a t i o n s  - 

S i n c e  h i g h  l e v e l  r a d i o a c t i v e  waste.(HLW) i s  d e f i n e d  a s  t h e  h i g h l y  

r a d i o a c t i ' v e  .waste material t h a t  r e s u l t s  f rom t h e  r e p r o c e s s i n g  o f  

s p e n t .  nuc l -ear  f u e l  ( p e r  DOE Order  1.D 5820.2,  Item 6 m ) ,  a l l  o f  t h e  

commerc i a l l y  produced  HLW i n  t h e  U.  S .  is  and  h a s  been s t o r e d  i n  t h e  

unde rg round  t a n k  d e s i g n a t e d  8D-2 a t  t h e  West V a l l e y  S i t e .  



- 

From 1966 u n t i l  f ue l  reprocess ing  was ha l t ed  i n  1972, approximately 

2,000 SNF assemblies  i n  341 sepa ra t e  r a i l  and t ruck  shipments were 

rece ived  a t  West Valley. Those shipments f o r  reprocess ing  

ope ra t ions  r e p r e s e n t  some 941,440 cask ki lometers  (585,000 cask 

mi l e s )  of f u e l  shipping and cask handling experience.  

2.3 Fuel Receiving and Storage Pool a t  West Valley 

, , 

I n  November 1972, a f t e r  t he  NFS scheduled shutdown of opera t ions  f o r  

modi f ica t ions  and expansion,  t h e  f u e l  r ece iv ing  and s to rage  (FRS) 

pool was emptied, decontaminated t o  50-500 dpm alpha/100 cm2 and/or 

500-50,000 dpm beta/100 cm2 s u r f a c e  contamination l e v e l s ,  inspected 

and r e p a i r e d .  A 1829 mm ( 6  f t )  t o  2438 mm ( 8  f t )  bulge i n  t h e  lower 

s e c t i o n s  of t h e  s t a i n l e s s  s t e e l  l i n e r  i n  t h e  southwest corner of the  

pool ' s  cask handl ing  a r e a  was r epa i r ed  a t  t h a t  t ime.  

2.4 FRS Operations 

From February 1973 t o  December 1975, 756 SNF .assemblies containing , 

'I65 tonnes of uranium spen t  f u e l  were shipped t o  West Valley f o r  

s t o r a g e .  During 1978, s i x  PWR type SNF assemblies belonging t o  

.Wisconsin E l e c t r i c  PoweyCo . were removed from t h e  FRS s to rage  pool 

and shipped t o  ' ~ a t t e l l e  P a c i f i c  Northwest Lab~ra to r i e s , . ,  thus  

reducing t h e  . fue l  s to rage  inventory t o  its pre-removal program l e v e l  

of 163 me t r i c  tonnes.  There have been 415 indiv idua l  cask r e c e i p t s ,  

405 by t r u c k  and 10 by r a i l ,  r ep re sen t ing  approximately 280,000 

t o t a l  cask ki lometers  (174,000 cask  mi l e s )  of f u e l  s h i , p p i n g  

, experience.  Not covering t h e  r e t u r n  shipments,  t he  combined 17 

years  of rece, iving and s to rage  experience r ep re sen t s  756 cask r e c e i p t s  

with over 2,756 SNF assemblies and a t o t a l  of approximately 

1,175,000 cask ki lometers  (730,000 cask m i l e s ) .  



2.5  S t o r a g e  o f  SNF Assembl i e s  

SNF a s s e m b l i e s  o f  165 m e t r i c  t o n n e s  o f  uranium (MTU) f rom bo th  

b o i l i n g  w a t e r  r e a c t o r  (BWR) and  p r e s s u r i z e d  water r e a c t o r s  (PWR) 

t y p e  n u c l e a r  power r e a c t o r s  were  bei'ng s t o r e d  a t  West V a l l e y  i n  a 

c r i t i c a l l y  s a f e  a r r a y  under  3353 mm ( 1  1  f e e t )  o f  water. An 

a d d i t i o n a l  85  MTU of  l i c e n s e d  s t o r a g e  c a p a c i t y  was s t i l l  a v a i l a b l e  

i n  the ~ I I P ~  s t . n r age  pon l .  Ry e q u i p p i n g  t h e  s t o r a ~ e  poo l  w i t h  a  

b o r a t e d  aluminum c r a t i n g  a r r a n g e m e n t ,  a  f a i r l y  common p r a c t i c e ,  done  

a t  many r e a c t o r  p l a n t s ,  t h e  s t o r a g e  pool  c a p a c i t y  c o u l d  have  been 

expanded t o  h o l d  up  t o  1 ,500  MTU. 

Dur ing  t h e  FRS poo l  o p e r a t i o n s  s i n c e  1972,  t h e r e  h a s  been no 

m e a s u r a b l e  l e a k a g e  o f  pool  w a t e r  o r  r a d i o n u c l  i d e s  t o  t h e  env i ronmen t  

. t h r o u g h  b r e a c h  o f  t h e  l i n e r  o r  wall i n t e g r i t y ,  n o r  h a v e  t h e r e  been 

any  i n c i d e n t s  of  o v e r e x p o s u r e  t o  p e r s o n n e l .  The re  have been 

r e l a t i v e l y  few n o n - r o u t i n e -  e v e n t s  t h a t  ' r e q u i r e d  s p e c i a l  h a n d l i n g ,  

and t h e r e  have been no d e t r i m e n t a l  e f f e c t s  on t h e  SNF a s s e m b l i e s  due  

t o  the WDP f u e l  h a n d l i n g  o p e r a t i o n s .  . 

2.'6 ~ e w  York S t a t e  - and Lega l  ~ c t i o n s  

2.6.1 S c e n a r i o  

I n  t h e  e a r l y  IghOs,  New York S t a t e  e n t e r e d  i n t o  a  c o n t r a c t u a l  

ag reemen t  w i t h  Nuc lea r  ' Fue l  S e r v i c e s ,  I n c  . (NFS) t o  b u i l d  and  

o p e r a t e  a  commerc ia l  s p e n t  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  a  

s i t e  a p p r o x i m a t e l y  48 km ( 3 0  miles) s o u t h  o f  B u f f a l o ,  New . 
York. One o f  t h e  p r o v i s i o n s  o f  t h e  c o n t r a c t  was t h a t  New 

York S t a t e  would assume owner sh ip  o f  t h e  f a c i l i t y ,  now known 

as t h e  Wes te rn  New York Nuc lea r  S e r v i c e  C e n t e r ,  i f  f o r  any 

r e a s o n  NFS d i d  n o t  renew i ts  c o n t r a c t  upon e x p i r a t i o n  i n  

1980. Tn t . he  l.at,e 19603 and ear ly  1 9 7 0 s ,  NFS set a b o u t  



e n t e r i n g  i n t o  c o n t r a c t u a l  agreements w i t h  v a r i o u s .  n u c l e a r  

u t i l i t i e s  t o  s u p p l y  r e p r o c e s s i n g  s e r v i c e s  f o r  SNF assembl ies  

g e n e r a t e d  by t h e s e  u t i l i t i e s .  I m p l i c i t  i n  t h o s e  agreements  

. .. ., were. t h e  t r a n s p o r t  o f  .SNF assembl ies  t o  t h e  West Va l l ey  

f a c i l i t y ,  and t h e  subsequent  s t o r a g e  t h e r e .  u n t i l  r e p r o c e s s i n g  

.- s e r v i c e s  pursuan t  t o  c o n t r a c t u a l .  n e g o t i a t i o n s  were completed.  

2.6.2 End o f  Reprocess ing . 

. . 

I n  September 1976, however, NFS withdrew from t h e  , 

r e p r o c e s s i n g  b u s i n e s s ,  l e a v i n g  756 n u c l e a r  f u e l  a s s e m b l i e s  

(163 MTU) s t o r e d  i n  the West Val ley  FRS st ,orage pnnl . New 

.. York S t a t e  Energy Research and Development A u t h o r i t y  

(NYSERDA) , subsequen t ly  assumed ownership  of  t h e  West Va l l ey  

f a c i l i t y  when NFS f a i l e d  t o  renew its c o n t r a c t  i n  1980. 

2.6.3 West Vsl.lcy D c m o m t r a t i s n  Fro j  e c t  ( W V D P )  

I n  1980, C o n g r ~ s ~  onac tcd  Pe iLi  36-368, t h e  West Va1le.y 

Demonstrat inn Prnjant.  4ct. (WDFA) , designlad t o  Ju~nurluLf~aLc 

s o l u t i o n s  f o r  nuclear  was te  d i s p o s a l .  The Department of 

Energy ( D O E )  was g i v e n  t h e  a u t h o r i t y  and r e s p o n s i b i l i t y  f o r  

implementing t h e  WVDPA a n d ,  i n  c o n n e c t i o n  w i t h  t h i s  

a s s ignment ,  assumed o p e r a t i o n a l  c o n t r o l  of  t h e  West Va l l ey  

f a c i l i t y  i n  1 9 8 2 . .  NYSERPA remained t h e  owner. The WVDP is 

i n t e n d e d  t o  deve lop  and demonstra te .  s o l i d i f i c a t i o n  t e c h n i q u e s  

t h a t  can be used t o  p r e p a r e  HLW f o r  d i s p o s a l .  



2.6.4 NYSERDA Leaal Case 

In 1981, NYSERDA advised the owners of the SNF assemblies 

s tored a t  the West Va l ley . fac i l i ty  t ha t  continued s torage of 

u t i l  ity-owned SNF assemblies by NFS was' improper due t o  

termination of the  l ease  t o  NFS i n  December 1980. The owners 

of the SNF assemblies were: . ' 

o Wisconsin E lec t r i c  Power Company (WEPCO); 

o  Commonwealth Edison Company ( C E C O )  ; 

o Jersey Central Power and Light Company (JCP&L); 

o  Rochester Gas ana' ~ l e c t r i c  company. (RG&E); and 

o  NFS (holding' t i t l e  t o  spent f ue l  previously 

generated a t  f a c t l i  t i e s  owned by Consumers Power 

Company and R C & E ) .  
. . 

Due t o  a  dispute between NYSERDA and ce r t a i n  owners of the 

SNF assemblies s tored a t  West Valley, NYSERDA i n i t i a t e d  l ega l  

act ion i n  the 1J.S. Dis t r i c t  Court of New York i n  May 1382 

, against  .NFS, WEPCO, CECO, JCP&L and o thers ,  a l leging that  

t h e i r  r igh t  t o  s t o r e  SNF assemblies a t  the west Valley 

f a c i l i t y  had expired coincident w i t h  expira t ion of the NFS 

lease .  In the  l ega l  ac t ion ,  NYSERDA c i t ed  t o  the Court tha t  

implementation of the WVDPA cannot be completed while u t i l i t y  

and NFS owned SNF assemblies reniain i n  the West Valley FRS 

storage pool, and t h a t  f a i l u r e  t o  remove the fuel  commencing 

i n  the f a l l  of 1983 would'entai l  serious consequences t o  the  

national  i n t e r e s t  i n  solving nuclear waste problems (U.S. 
. .  . 

Court of Appeals, 1985). 

2.6.5 . Conclusion of '  the  Case 

After extensive document discovery , depositions , hearings,  

and rul ings  i n  April,  ~ J W I C ,  ond Septembe14 1903, a firla1 

Dis t r i c t  Court Order was issued i n  October 1983, d i rec t ing  



a l l  owners of SNF assemblies s tored a t  West val iey  t o  remove 

them or  face  trespassing charges and other penal t i e s  (U .S. 

D i s t r i c t  Court, 1983). RG&E was not a  l i t i g a n t  i n  the 

NYSERDA versus NFS e t  a1 . , court a c t i on ,  having negotiated an 

out-of-court agreement w i t h  NYSERDA for  removal of its SNF 

assemblies. NFS . . subsequently gave t i t l e -  t o  its SNF 

assemblies s tored a t  West Valley t o  DOE, s e t t i n g  the  stage 

f o r  the planned DOE-managed West Valley t o  Idaho National 

Engineering Laboratory (INEL) shipping campaign. 

2.b.b Authority t o  Ship SNF Assemblies , 

During tho NYSERDA oaEo l i t s g a t i o n ,  3 number of develspments 

occurred t ha t  shaped the f i n a l  scenario f o r  the  s t a r t  of SNF 

assembl i e s  shipping campaigns from the West Valley f a c i l i t y  

t o  the  respect ive  s torage s i t e s  designated by owners of the 

SNF assemblies. One such development was a  S ie r ra  C l u b  

inquiry (August 1983) concerning the author i ty  of WEPCO, 

CECO,  JCP&L, and RG&E t o  sh ip  SNF assembLies from West Valley 

without amendment of t he i r  general l i cense  issued by the 

N R C .  T h i s  issue was solved by issuance of an administrative 

law decision by  the  NRC, which allowed the u t i l i t i e s  under 

court order t o  s h i p  SNF assemblies from West Valley without a  

l icense  amendment and t o  delegate the i r  quali ty assurance 

functions under 10 CFR Part 71 t o  a  contractor.  

2.6.7, Contractor. and Shipping Agent 

In essence, DOE, . . who had assumed overa l l  control  of the West 

Valley f a c i l i t y  pu-suant t o  the DOE/NY3ERDA Agreement, beeme 

t h i s  contractor ,  and i n  conjunction w i t h  its contractor ,  WV'NS 
\ 

a l so  became the  on-s i te  loading agent f o r  the four u t i l i t i e s  

w i t h  SNF assemblies a t  West Valley. The DOE c e r t i f i e d  t o  the 

u t i l i t i e s  that  the packages were properly loaded f o r  shipment 

i n  accordance w i t h  t he i r  approved procedures. The u t i l i t i e s  , 
through t he i r  on-s i te  representat ives , acted as the shipping 

agents. 



WVNS h a s  been c o n t r a c t e d  by DOE t o  conduc t  a HLW d e m o n s t r a t i o n  

p r o j e c t ,  which is t h e  WVDP. Approximate ly  2 ,120  rn3  ( 5 6 0 , 0 0 0  

g a l l o n s )  o f  l i q u i d  HLW, s t o r e d  underground i n  s tee l  t a n k s ,  w i l l  be 

s o l i d i f i e d  i n t o  a  g l a s s  fo rm.  C e r t a i n  e x i s t i n g  f a c i l i t i e s  w i t h i n  

t h e  p l a n t  have  been i d e n t i f i e d  f o r  u s e  i n  s u p p o r t  of t h e  

s o l i d i f i c a t i o n  program. These  f a c i l i t i e s ,  which f o r  t h e  most p a r t  

a r e  s h i e l d e d  c e l l s ,  have been and a r e  b e i n g  d e c o n t a m i n a t e d  a n d  

d i s m a n t l e d  . 
. . 

The FRS f a c i l i t y  h a s  been i d e n t i f i e d  f o r  u s e  i n  s u p p o r t  o f  t h e  HLW 

s o l i d i f i c a t i o n  program. I t  is  t o  be empt i ed  o f  SNF a s s e m b l i e s ,  

d i s m a n t l e d ,  decon tamina ted  and r e f u r b i s h e d  f o r  unde rwa te r  

d e c o n t a m i n a t i o n  and  s i z e  r e d u c t i o n  o p e r a t i o n s  . . 

2.8 Removal of S p e n t  Nuc lea r  Fuel.. Assembl ies  

When WVNS became t h e  DOE p r ime  c o n t r a c t o r  f o r  t h e  WVDP i n  1981,  

t h e r e  were 750 SNF a s s e m b l i e s  i n  t h e  FRS s t o r a g e  poo l .  I n  r e s p o n s e  

t o  t h e  U.S. D i s t r i c t  Cour t  o r d e r  o f  October  1983,  a c t i v i t i e s  were  

i n i t i a t e d  a t  WVDP t o  remove t h e s e  SNF a s s e m b l i e s .  By t h e  end  of  

- 1986,  a l l  625 u t i l i t y  owned SNF a s s e m b l i e s  had been s u c c e s s f u l l y  

r e t u r n e d  t o  t h e i r  owner s ,  and  t h e  r ema in ing ,  1 2 5  under  DOE c o n t r o l  

are w a i t i n g  f o r  NRC c e r t i f i c a t i o n  o f  s p e c i a l  s h i p p i n g  c a s k s  t o  be 

s h i p p e d  t o  t h e i r  n e x t  d e s t i n a t i o n .  Th,ese 125 SNF a s s e m b l i e s  are 

s t i l l  b e i n g  s t o r e d  i n  t h e  FRS p o o l .  

2.9 Rod C o n s o l i d a t i o n  Demonst ra t ion  

A rod  c o n s o l i d a t i o n  d e m o n s t r a t i o n  w i t h  PWR t y p e  SNF a s s e m b l i e s  was 

conducted  by p e r s o n n e l  f rom Nucleat- Assu rance  C o r p o r a t i o n  and  MlNS 



a t  t h e  WVDP. The r o d  c o n s o l i d a t i o n  d e m o n s t r a t i o n  i n v o l v e d  s i x  SNF 

a s s e m b l i e s  w i t h  a l l  f u e l  r o d s  b e i n g  removed f rom t h o s e  a s s e m b l i e s .  

I n  g e n e r a l ,  t h e  r o d  p u l l i n g  p roceeded  s m o o t h l y .  The h i g h e s t  

compac t ion  r a t i o  a t t a i n e d  was 1.8:1. Among t h e  t o t . a l  o f  1074 f u e l  

r o d s  p u l l e d ,  t h e r e  were some known degraded  r o d s  w i t h  c o l l a p s e d  

c l a d d i n g ,  ( a  r e s u l t  o f  i n - r e a c t o r  f u e l  d e n s i f i c a t i o n ) ;  b u t  no  r o d s  

were broken o r  dropped d u r i n g  t h e  d e m o n s t r a t i o n .  

2.10 F RS B i  sman t l  ement 
--__II____-- 

I n  t h e  FRS p o o l ,  e a c h  SNE assembly  was p l a c e d  i n  a s t a n d a r d  

c a n i s t e r ,  and  rows oP these C a n i s t e r v  were z u p p o ~ ~ t e d  o f f  t h e  pool  

bottom o n  c a n i s t e r  r a c k s .  For FHS u s e  i n  s u p p o r t i n g  t h e  HLW 

s o l i d i f i c a t i o n  program,  t h e s e  c a n i s t e r s  and  r a c k s  must be removed 

f rom t h e  p o o l .  T h i s  p a r t  o f  t h e  FRS d i sman t l emen t  was s t a r t e d  i n  

e a r l y  1985 a n d  is  s t i l l  i n  p r o g r e s s .  It was underway d u r i n g  t h e  

SNF a s s e m b l i e s  s h i p o u t  campaigns .  A t  t i m e s  t h e  r o d  c o n s o l i d a t i o n  

d e m o n s t r a t i o n  was a l s o  conduc ted  i n  p a r a l l e l  wil;h FRS d i sman t l emen t  

a n d  t h e  SNF a s s e m b l i e s  s h i p o u t  campaigns .  

2.1 1 F u t u r e  Volume' Reduc t ion  i n  FRS 

After c o m p l e t i o n  o f  t h e  FRS d i s m a n t l e m e n t ,  i t  w i l l  be equ ipped  f o r  

unde rwa te r  h a n d l i n g ,  c u t t i n g ,  and  d e c o n t a m i n a t i o n  o p e r a t i o n s .  

R a d i o l o g i c a l l y  cont ,aminated  v e s s e l s ,  t a n k s ,  a n d  o t h e r  l a r g e  volunie 

e q u i p m e n t ,  have  been and  w i l l  be removed from o t h e r  a r e a s  o f  t h e  

WVDP d u r i n g  d e c o n t a m i n a t i o n ,  d i s m a n t l e m e n t ,  and  decommiss ioning  

o p e r a t i o n s .  Sane  o f  t h e s e  a r e  now I n  t e m p o r a r y  s h i e l d e d  storage.  

These  l a r g e -  c o n t a m i n a t e d  volumes w i l l  be s l z e - r e d u c e d  and  sume uf 

them decon tamina ted  p r i o r  t o  d i s p o s a l .  T h i s  w i l l  s i m p l i f y  and  

economize d i s p o s a l  o p e r a t i o n s  . 



3.0 DESCRIPTION 

3.1 WVDP S i t e  and Plant 

The process p lant ,  which is the l a rge s t  building on the 1335 ha 

(3,300-acre) West. Valley S i t e ,  has over 3.8324 Et04 m 3  (1,353,000 

cubic fee t  ) of volume on s i x  e levat ions ,  f.ive above grade and one 

below grade. There are  235 area divis ions  i n  t h i s  building, 

including the FRS, 24 shielded c e l l s  of various s i z e s ,  several  

l abora to r ies ,  and several  other aux i l i a ry  areas.  Figure 1 shows 

where the more important areas a r e  located i n  the p lant .  

3.2 Fuel Receiving and Storaae Fac i l i tv  (FRS) 

The SNF assemblies have been s tored underwater i n  the FRS fuel  

s torage pool. The concept of underwater s torage of SNF assemblies 

is  r e l a t i ve ly  simple and straightforward.  The water provides a s ink  

f o r  the removal of radioact ive  de.cay hea t ,  ,shi ,elding f o r  the 

protection of f a c i l i t y  personnel against  .radiation,.  and a 

transparent  medium fo r  eas ie r  handling and inspection operations.  

A plan view of the FRS is given i n  Figure .2 ,  and an elevation i n  

Figure 3. A s  shown i n  these Figures,  the s ign i f i can t  areas of FRS 

a r e  the Cask Unloading Pool, the Fuel Storage Pool, Cask Hand1 ing 

Area, and the  C a s k  Decontamination Area. 

The functional  systems are:  1 )  f ue l  t ransfer  and handling system, 

2) a pool water qual i ty  and cooling system, 3 )  a system for  

treatment and containment of radwas tes , and .4). a ven t i l a t ion  s y s  tem 

f o r  removing airborne radionuclides and control l ing temperature and 

h u m i d i t y  . 



3.2.1 Cask Unloading Pool 

Both the  Cask Unloading Pool ( C U P )  and the fue l  storage pool 

a r e  below-grade, and constructed of reinforced concrete 

embedded i n  the  s i l t y  t i l l  s o i l  common t o  the  West Valley 

locat ion.  The concrete f loor  of the en t i r e  pool system, 

which' i s  oriented i n  an east-west lengthwise .di rect ion,  is  

991 mm (39 inches) th ick ,  and the  outside walls are  991 mm 

(39  inches) th ick .  The ent i rB pool contains about 310il m 3  
(820,000 gallons) of dernineraiized water, of which 2498 m 3  

(660,000 gallon2 ) . a re  i n  the fue l  sturBage pool . 

The CUP is eas t  of the .fuel  s torage pool and is used fors Lhe 

removal of the SNF assemblies from the shipping cask and 

t h e i r  placement i n  the fue l  s torage can i s te r s  or vice 

versa. The CUP is about 7925 mm ( 2 6  f e e t )  by 7315 mm ( 2 4  

f e e t )  and is sectioned to  depths of 8839 rnm (29 f e e t )  and 

13.4 m ( 4 4  f e e t ) .  The deeper sect ion provides the 3353 mm 

( 1 1 . f e e t  ) of 'water shi 'elding necessary fo r  removal of SNF 

assemblies, up t o  4877 mm (16 f e e t )  i n  length ,  from a  

. shipping cask s i t t i n g  in  a clearwell bucket on the bottom of 

the CUP. The shel f  a rea ,  8839 mm (29  f e e t )  deep, is  used fo r  

placement of the clearwell bucket f o r  cask handling 

operations.  The clearwell .bucket is used t o  eliminate 

contact, betweeri the cask's  outer  surface and the pool 

.. . water. The annulus between the cask and the bucket i s  

s l i g h t l y  pressurized w i t h  demineralized water t o  prevent pool 

water from contacting the  cask. 

The CUP area i s  l ined  w i t h  s t a i n l e s s  s t e e l ,  2  mm thick 

('1 4 gauge ) on the wall's and 5 mm (3/16 inches) on the f loor  

t o  f a c i l i t a t e  decontamination of the area.. The space between 

the CUP l ine r  and the concrete wall is equipped w i t h  both a  

leak detection and a  collect ion-return system. 



A 3048 mm (10 f o o t )  square t a b l e  3353 mm ( 1 1  f e e t )  high is  

loca ted  i n  t h e  nor theas t  corner of t h e  she l f  a r ea .  This  

t a b l e  provides f o r  e l eva t ion  of the c l ea rwe l l  bucket such 

t h a t  t h e  t o p  of the  bucket i s  approximately. 152 mm (one-half 

f o o t )  above t h e  wa te r l i ne .  There i s  a removable wa te r t i gh t  

g a t e  which serves  t o  i s o l a t e  t h e  CUP from t h e  s t o r a g e  a rea  s o  

t h a t  t h e  CUP can be drained without d ra in ing  the  pool.  A 

rack  on t h e  no r th  wall provides f.or s t o r a g e  of the  ga te .  

3.2.2 Storage Pool 

The f u e l  s torage  pool measures 22.86 m (75 f e e t )  by 12.19 m 

. (40  f e e t )  by 8837 mm (29 f e e t  deep and.. i s  .f i l l e d  with 

demineralized water , t o  a  depth of 8534 mm (28 f e e t ) .  The 

concrete  basin sits i n  t h e  impermeable s i l t y  t i l l  of t he  West 

Valley s i t e  and a n a l y s i s  has shown t h a t  t h e  pool w i l l  survive 

t h e  Safe  Shutdown Earthquake ( i n t e n s i t y  VII-VIII) wi th .  

ep icenter  37 km (23 m i l e s )  from s i t e .  The f u e l  s to rage  r acks  

cons is t .  of an aluminum beam s t r u c t u r e  with 42 s t o r a g e  rows 

o r i en t ed  north-south , providing a  . t o t a l  .capaci ty f o r  924 f u e l  

s torage.  c a n i s t e r s .  Each row w i l l  accommodate up t o  22 

c a n i s t e r s ,  but normally only  21 a r e  s t o r e d  i n  ,a- row. f o r  

oper-ating convenience. . . 

.. . 

The racks  a r e  fas tened  on t h e  nor th  wall  and t o  the. bottom of 

the  pool. There is a 121 9 mm (4 - f00 t )  wide a i s l e  between t h e  

south  end of the racks  and. t he  pool. wall t o  allow movement of 

t he  c a n i s t e r s .  When the  c a n i s t e r s  a r e  emplaced on s t o r a g e  

r acks ,  t h e r e  i s  a  minimum of 3353. mm ( 1 1 f e e t  ) of water 

s h i e l d i n g  above t h e  SNF assemblies a s  s.hown i n  Figure 4 .  The 

racks and c a n i s t e r s  i n  t h e i r  s. torage conf igura t ion  provide 

51 4 mm (20.25 inches)  center - to-center  spac ing  and a t  l e a s t  

192 mm (7.55 inches )  edge-to-edge d i s t ance  between c a n i s t e r  

tubes  i n  t h e  same row. Between rows t h e  spac-ing is  508 mm 

(21.0 inches )  center - to-center  and 190 mm (7 .5 i nches )  

minimum edge-to-edge. The racks  have a l so .  been analyzed and 

found t o  withstand the  Sa fe  Shutdown Earthquake. 



The c a n i s t e r s  c o n s i s t  of  6.35 mm ( 1 / 4  i n c h )  aluminum t u b e s  

317.5  mm ( 1 2 . 5 ' i n c h e s )  I . D .  w i t h  a s p a c e r  and p i ckup  r i n g  o n  

t h e  t o p ,  a s u p p o r t  r i n g  i n  t h e  c e n t e r ,  a n d  a  s p a c e r  i n  t h e  

bot tgm t o  i n s u r e  51 4  mrn (20 .25  i n c h e s )  c e n t e r - t o - c e n t e r  

s p a c i n g .  The c a n i s t e r s  can  h o l d  SNF a s s e m b l i e s  as l a r g e  a s  

4877 mm ( 1 6  f e e t )  i n  l e n g t h  and a b o u t  222 mm (8 .75  i n c h e s )  i n  

c r o s s  s e c t i o n .  One PWR t y p e  SNF assembly  a n d  up two o r  three 

of ene small BWR t y p e  SW a s s e m b l i e s  can  be  s t o r e d  i n  e a c h  

c a n i s t e r  ( s u b j e c t  t o  c r i t i c a l i t y  c o n s i d e r a t i o n s  and  l i c e n s i n g  

a p p r o v a l ) .  Assuming o n e  l a r g e  PWR SNF assembly  ( e q u i v a l e n t  

t o  0 .45  MTU) p e r  c a n i s t e r ,  t h e  p r e s e n t  maximwn s t o r a g e  

c a p a c i t y  o f  t h e  pool  w i thou t  r e r a c k i n g  is 416 MTU. 

3.3 FRS ' ~ q u i p m e n t  

Cask and  f u e l  h a n d l i n g  equipment  i n  t h e  FRS i n c l u d e s  a  90.7 Mg (100- 

t o n )  c r a n e  with two 4536 kg (5-t.nn 1 a l - r x i l i a r y  h o i s t s ,  cask l i f t i n g  

y o k e s ,  a cask d e c o n t a m i n a t i o n  s t a l l  w i t h  a h i g h  p r e s s u r e  w a t e r  s p r a y  

s y s t e m ,  a c l e a r w e l l .  bucke t  and c l e a r w e l l  hllnket. 1 i Pt.ing y o k e ,  a cask 

l i d  b a l l  and  g r a p p l e ,  a s ~ ~ r t e d  fue l  g r a p p l e s  , t.he ClrP s ~ r v i  ST 

b r i d g e ,  a 907.2 kg ( l - t o n )  f u e l  c r a n e ,  f u e l  s t o r a g e  c a n i s t e r s ,  a  

c a n i s t e r  l i f t  rack, a c a n i s t e r  b r i d g e  and a c a n i s t e r  c r a n e .  

3.3.1 The 90.7 Mg (100-Ton) C a s k  Crane  

The c a s k  c r a n e  shown t n  F i g u r e  5  i s  mounted o n  a  h i g h  b r i d g e  

. r u n n i n g  c~ ln t . -w~ .s t  Of t h e  .aast and uf Lhe FFG cmd ocrvices tne  

cask r e c e i v i n g  a rea ,  d e c o n t a m i n a t i o n  s t a l l ,  and  t h e  CUP. The 

c r a n e  h a s  a n o r t h - s o u t h  t r o l l e y  mounted 90.7 Mg ( '100-ton) 

h o i s t  and  two smaller t r o l l e y - m o u n t e d  4536 ku ( 5 - t o n )  h o i s t s  

a l s o  moving i n  a n o r t h - s o u t h  d i r e c t i o n .  The 90.7 Mg (100- 

t o n )  b r i d g e  h o i s t  c a n n o t -  e x t e n d  o v e r  t h e  f u e l  s t o r a g e  pool  

which h a s  a lower  r o o f  l i n e .  T h e r e  is no  way t h a t  t h i s  h o i s t  

can d r o p  a n y t h i n g  o n  . t h e  s t o r e d  SNF assembl  i e s  . Redundant 



r igging is  therefore not required fo r  crane operations w i t h  

t h i s  pool ~ o n f i ~ u r a t ' i o n .  The t o t a l  l i f t  avai lable  is  

approximately 25.9.m (85 f e e t ) ,  of which 11.6 m (38 f e e t )  i s  

above the f loor  of the cask t ranspor t  unloading area .  

The crane i s  normally operated from a remote hand held 

control box 'but also has a  pendant control .  Each movement of 

the 90.7 Mg (100-ton) crane has 5-step var iable  speed i n  

e i the r  d i rect ion.  The 4536 kg (5-ton) ho i s t s  have two speed 

motions . 

When the proper lever switches on the  t ransmit ter  of the 

remote radio control a r e  manipulated, the  operator can 

perform the same operations that he can w l t h  the pendant 

controls ,  b u t  w i th  greater  ease and f l e x i b i l i t y .  Before any 

crane motors can operate,  the POWER O N ,  M A I N  ON, and a t  l e a s t  

one function switch on the console m u s t  be energized 

simultaneously. T h i s  b u i l t - i n  s a f e ty  fea tu re  v i r t ua l l y  

precludes accidental  or unintentional operation of the 

crane. I f  the radio  control  system should be inoperative,  

the crane can be used i n  the pendant mode by operating the 

manual controls  . 

Each ddy the crane i s  i n  operat ion,  the following inspections 

a r e  required: 

( 1 )  Check function of hois t  up limit-switch under no load a t  

beginning of each s h i f t  crane is used. 

( 2 )  Check a l l  other functional  oper'ating mechani sms. 

(3 )  Visually inspect crane load block hooks fo r  cracks or 

deformation. 

( ' I )  Visually inflpect l i f t i n g  yoitcs fo r  cracks,  t w i 3 t 3  and 

wear . 



( 5 )  V i s u a l l y  i n s p e c t  s l i n g s  and  c r a n e  c a b l e  f o r  k i n k s ,  

f r a y i n g ,  and c u t  w i r e s .  

3.3.2 C a s k  L i f t i n g  Yoke 

The cask l i f t i n g  yoke i s  u s u a l l y  u n i q u e  f o r  e a c h  c a s k  o r  c a s k  

t y p e  a n d  e n a b l e s  t h e  c r a n e  hook t o  l i f t  t h e . c a s k  by i ts two 

t r u n n i o n s .  The c a s k  l i f t i n g  yoke is  s u p p l i e d  by t h e  cask 

vcndor  and  u s u a l l y  t i - a v c l u  w i t 1 1  Lhe cask fur1 use a t  b o t h  rile 

r e a c t o r  p o o l  and  t h e  FRS. L i f t i n g  yokes  and  cask h a n d l i n g  

&ear do not come i n  cont.ac?t. wi,t.h t.he pool w a t e r ,  a n d ,  h e n o e ,  

do  no,t  n o r m a l l y  become c o n t a m i n a t e d .  . 

3.3 .3  D e c o n t a m i n a t i o n  S t a l l  

The d e c o n t a m i n a t i o n  s t a l l ,  i s  a c u r b e d  s t a l l  abou t  4267 mm 

( 1  4  f e e t )  o n  a  s i d e  and 8 9 9 2  mm ( 29  1 / 2  f e e , t )  h i g h ,  o f  

s t a i n l e s s  s t e e 1  and aluminum c o n s t r u c t i o n .  .The s t a l l  i ,s  

e q u i p p e d  w i t h  a s l i d i n g  door  a n d  r o o f  t o  p e r m i t  t h e  90.7 Mg 

(100 - ton )  c r a n e  t o  p o s i t i o n  a  c a s k  v e r t i c a l l y  i n s i d e .  The 

p l a t f  or7m a l s o  p e r m i t s  p o s i  t i o n i n g .  personnel ,  at, 311 levels  O n  

t h e  cask f o r  r a d i a t i o n  s u r v e y i n g  a n d  hand d e c o n t a m i n a t i o n ,  i f  

n e c e s s a r y .  The s t a l l  is e q u i p p e d  w i t h  a  d o n u t  s h a p e d  

e l e v a t o r - t y p e  p l a t f o r m  which f a c i l i t a t e s  c a s k  p r e p a r a t i o n  for- 

CUP o p e r a t i o n s  and  f o r  s h i p p i n g  p r e p a r a t i o n .  The p l a t f o r m  is 

e q u i p p e d  w i t h  a n  o s c i l l a t i n g  18614 k Pa. (2700 p s i )  h i g h  

p r e s s u r e  water s p r a y  r i n g  t h a t  is used  f o r  d e c o n t a m i n a t i o n .  

3.3.3.1 C a s k  Washdown Sys tem 

The h i g h  p r e s s u r e  w a t e r  s y s t e m  f o r  cask washdown 

c o n s i s t s  o f  a  d i e s e l  d r i v e n  pump e n c l o s e d  i n  a  s m a l l  

b u i l d i n g  a d j a c e n t  t o  t h e  eas t  wall of  t h e  FRS, 

p i p i n g ,  a n d  s p r a y  n o z z l e s  i n  t h e  d e c o n t a m i n a t i o n  

s t a l l .  The pump a n d  e n g i n e  a r e  c a p a b l e  o f  



d e l i v e r i n g  1861 4 k Pa (2700 p s i g )  a t  a  f low of 

353 E-05 m 3 / s  ( 5 6  gpm) bu t  a r e  normal ly  used a t  a  

13788 k Pa (2000 p s i g )  and 353 E-05.m3/s (56  gpm) 

o u t p u t .  The s p r a y  r i n g  f o r . t h e  c a s k  body h a s  e i g h t  

s o l i d  cone s p r a y  n o z z l e s  which w i l l  d e l i v e r  44 E-05 

3 m /S (7 .0  gpm) e a c h  a t  13788 k Pa (2000 p s i g ) .  The 

body s p r a y  r i n g  is  c o n n e c t e d , t o  t h e  wa te r  s u p p l y  

th rough  a  heavy d u t y  f l e x i b l e  hose and a l s o  r o t a t e s  

back and f o r t h  i n  a h o r i z o n t a l  p l a n e  15' t o  cover  

all a r e a s  of t h e  cask .  A second f i x e d  low p r e s s u r e  

s p r a y  r i n g  w i t h  e i g h t  n o z z l e s  is provided t o  cover  

t h e  bottom end of t h e  c a s k .  T h i s  r i n g  o p e r a t e s  a  

1379 k Pa (200 p s i g )  and 315 E-05 m 3 / s  (50  gpm). 

Both deminera l i zed  and p l a n t  u t i l i t y  water  can be 

used i n  t h e  sys tem and p r e s s u r e  i s  c o n t r o l l e d  by a  

by p a s s  v a l v e  and e n g i n e  RPM. 

3.3.3.2 Decontamination S t a l l  V e n t i l a t i o n  System - 

A 203 rnm (8 - inch)  d u c t  a t  t h e  t o p  of  t h e  

d e c o n t a m i n a t i o n ' s t a l l  is  c a p a b l e  of drawing o f f  up 

t o  471 9  E-04 m 3 / s  (1 000 cfm)- ( 1  0  a i r  changes per 

h o u r )  from t h e  s t a l l  i n t e r i o r  when i t  i s  i n  u s e .  

T h i s  a i r  i s  duc ted  t o  t h e  main v e n t i l a t i o n  washer i n  

t h e  r e p r o c e s s i n g  p l a n t  and from t h e r e  t o  t h e  main 

exhaus t  f i l t e r s  and p l a n t  s t a c k .  

3.3.4 C l e a r w e l l  Bucket and L i f t i n g  Yoke 

The c l e a r w e l l  bucket i s  used i n  t h e  CUP and s e r v e s  t o  i s o l a t e  

c a s k s  from CUP wate r .  The bucket  i s  c y l i n d r i c a l  and measures 

135.5mm ( 5 f e e t  4  i n c h e s )  I . D .  by 5334mm ( 1 7 f e e t  6  i n c h e s )  

h igh .  I t  was des igned t o  accommodate t h e  NFS-4 cask .  A 

s p e c i a l l y  des igned  l i d  s e a l s  t h e  opening between t h e  t o p  o f  

t h e  bucket  and t h e  t o p  of t h e  cask  t o  p reven t  contaminated 



CUP water from contacting the outside of the cask. The l i d  

i s  l i f t e d  by means of a hand operated jack screw device and 

swings aside t o  permit inse r t ion  or removal of a cask. The 

annular space between the cask and bucket i s  f i l l e d  w i t h  

clean demineralized water and kept pressurized when the  

device is sealed by means of a 0.98 m 3  (260 gal lon)  head pot 

located about 1524 mm ( 5  f e e t )  above the  bucket and connected 

through a rubber hose t o  the bucket. The water i n  the bucket, 

i s  sampled a f t e r  each u s e  a n d  is replaced i f  its a c t i v i t y  i o  

over 3.7 E+06 Bq/ml ( 1  x  10 -4 p C i / m l ) .  

The clearwell bucket is positioned on a platform on the 

8839 mm (29-foot) l eve l  of the CUP for  cask inse r t ion  o r  

removal and is  lowered t o  the. 13.4 m (44-foot) l eve l  f o r  f ue l  

removal. Movement. of the bucket and oaslc is  done through a 

l i f t i n g  yoke and the 90.7 Mg (100-ton) crane. Use of the 

clearwell  bucket i n  conjunction w i t h  the  Decontamination 

S t a l l ,  makes. a  more rapid cask turn-around possible by 

reducing decontamination time fo r  the cask ex te r io r  a f t e r  i t  

has been loaded. . The clearnwell bucket a l s o  minimi zea t h e  

phenomana of eantaminatioil Ieackiing out of the cask surface 

w i t h  time (see Section 7.4.7). 

A specia l  l i f t i n g  strongback at taches t o  two trunnions on the 

clearwell  bucket is  used by the 90.7 Mg (100-ton) crane t o  

l i f t  or lower the  hlnket.  h ~ t . u e ~ n  t ho  8839 mm and 13. ' 1  m (23 

and 4 4  f o o t )  l eve l s  of the  CUP. T h i s  l i f t i n g  strongback i s  

s tored on a rack on the  CUP wall when not i n  use and saves 

having t o  immerse the crane hook, block, and cable i n t o  the  

contaminated CUP water s o  that  when the  cask i s  l i f t e d  out of 

the clearwell bucket the re  is no dripping of CUP water on the  

t'loor and the cask ex t e r i o r .  



The TN-9 s h i p p i n g  cask used i n  the  recent SNF assembly 

removal campaigns uses a  v i n y l  cover instead of the clearwell 

bucket as described i n  Section 7.3.3. 

3.3.5 cask L i d  Spider. 

A l i f t i n g  ba i l  or spider is  bolted t o  the cask l i d  ex te r io r  

before i t  i s  lowered i n t o  the  CUP and the l i d  bol ts  a r e  

removed so  tha t  when the cask i s  a t  the 13.4 m ( 4 4  f o o t )  
. . 

l eve l  the  l i d  can be removed. One of the 4536 kg (5-ton) 

hooks w i t h  a  long grapple i s  used fo r  t h i s  task .  The grapple 

keeps the crane hook dry as w i t h  the bucket l i f t i n g  yoke. 

The l i d  can be e i t he r  s e t  on the 8839 mm (29 f o o t )  l eve l  

shelf  or removed from the CUP f o r  temporary storage and i f  

required,  hosed down and decontaminated. 

3.3.6 Fuel Grapples 

Various long handled grappling t oo l s  a r e  used t o  engage. the 

fue l  elements and l i f t  them f r e e  of the cask. These grapples 

a r e  usually spec i f i c  fo r  each fue l  -tLpe and  again a l s o  serve 

t o  keep the hoist  pa r t s  f r e e  of the CUP water. The grapples 

a r e  s toreh on racks i n  the CUP when not i n  use t o  el iminate 

the  spread of contaminated pool water. They can be removed 

and decontaminated for  repa i r  or adj u s  tment . 

3.3.7 CUP Service Bridge 

The CUP service bridge spans the w i d t h  of the storage pool 

and runs east-west on r a i l s  mounted on the  tops of the  north 

and south pool walls.    he bridge has a  walkway w i t h  hand 

r a i l s  su i t ab l e  f o r  personnel t o  work from i t ,  and is 

motorized w i t h  the controls  on the bridge r a i l .  A fuel  ho i s t  

i s  mounted on the CUP service bridge and movement of fuel  i n  

the CUP is performed f'rom the bridge. The CUP service bridge 



does not normally run out over the storage pool because of 

interference betueen the hoist  boom and the lower roof l i n e  

over the pool. The f ee t  per minute t r a v e l ,  a t  two speeds 

61 E-03 and 254 E-03 m / s  ( 1  2  and 50' f e e t  per minute) , is 

r e s t r i c t e d  by l i m i t  switches. The ho i s t  boom can be 

demounted i f  t h e  CUP bridge is needed over the  storage pool. 

: . 

3.3.8 Fuel Ho i s t .  
. . 

A small 907 kg (1-ton) e l e c t r i c a l l y  driven ho i s t  is mounted 

on the  CUP service bridge and is  controlled from tha t  

point .  The fue l  ho i s t ,  i n  combination w i t h  a  grapple,  serves 

t o  l i f t  SNF assemb1i.e~ from casks i n  the CUP and lower i t  

into. s torage can i s te r s  or. t o  reverse t h i s  procedure fo r  

placing the. SNF assemblies in to  casks. Hoisting speed i s  

7.6 E-03 m / s  (1-1/2 f ee t  per minute). L i m i t  switches prevent 

overload,  and w i t h  the hoist  elevation l i m i t  and the grapple 

length c o n f i ~ u r a t i o n s  keep the 3353 mm ( 1 1  f e e t )  of water 

shie lding required by the  Technical Specificat ion . 

3.3.9 can i s te r  L i f t  Rack 

The canis1;er l i f t  rack is mounted on the west wall of the CUP 

and can hold u p "  t o  four fuel  can i s te r s  i n  a  s t r a i gh t  row 

oriented north-south, The rack has a ve r t i ca l  t ravel  of 

485 1 mm ( 1  5 f e e t  1 1 inches ) and is  moved by means of an 

e l e c t r i c  ho i s t .  A t  the lower end of the rack t rave l  the 

bottom of the can i s te r s  a re  a t  the 13.4 m ( 4 4  f o o t )  depth in  

a  posi t ion t o  receive fue l  removed from a  cask w i t h  the fue l  

. ho i s t .  When the  rack is  r a i s e d . t o  its. upper l e v e l ,  the tops 

of the can i s te r s  .are a t  the same leve l  as when they r e s t  on 

the . s to rage  racks and a re  ava i l ab le  to. be picked up w i t h  the 

. canis ter  crane., A mechanical s top  prevents the rack from 

being r a i s ed  t o  a  height t ha t  would .reduce shielding t o  l e s s  

than 3353 mm ( 1 1  f e e t ) .  



3.3.10 Fue l  S t o r a g e  Pool  Br idge  

The f u e l  s t o r a g e  poo l  b r i d g e  shown i n  F i g u r e  6  i s  similar t o  

t h e  CUP s e r v i c e  b r i d g e  and  is p o s i t i o n e d  west o f  t h e  CUP 

b r i d g e  o n  t h e  same se t  o f  r a i l s  s o  t h a t  i t  c a n  t r a v e l  t h e  

f u l l  east-west l e n g t h  o f  t h e  s t o r a g e  pool  and p a r t  way o v e r  

t h e  CUP. The b r i d g e  h a s  a work' p l a t f o r m  and  hand  r a i l s  a n d  

h a s  t h e  c a n i s t e r  c r a n e  mounted o n  i t .  O p e r a t i o n  i s  f rom a 

c o n t r o l  box o n  t h e  b r i d g e  a n d  t h e r e  are two  e a s t - w e s t  s p e e d s  

of  30.5 E-03 and 127 E-03 m / s  ( 6  and 25 f e e t  p e r  m i n u t e )  

p l u s  an  i n c h i n g  s p e e d  o f  2.54 E-03 m / s  ( 6  i n c h e s  p e r  

m i  n u t  e  ) . 

3.3.11 c a n i s t e r  Crane  

The c a n i s t e r  c r a n e  is  mounted o n  t h e  f u e l  s t o r a g e  poo l  

b r i d g e  shown i n  F i g u r e  3  and  is  used  t o  l i f t  c a n i s t e r s  and  

move them i n  a  n o r t h - s o u t h  d i r e c t i o n  i n  t h e  r a c k s  ( l a s t  i n  

f i r s t  o u t )  o r  i n  t h e  CUP. E a s t - w e s t  movement is 

accompl i shed  by t h e  f u e l  s t o r a g e  poo l  b r i d g e .  The c a n i s t e r  

c r a n e  h a s  a  1814 kg ( 2 - t o n )  c a p a c i t y  and  a  h o i s t  s p e e d  o f  

10.2 E-03 m / s  ( 2  f e e t  p e r  m i n u t e ) .  The v e r t i c a l  t r a v e l  is 

l i m i t e d  t o  1 3 3  mm (5-1 /4  i n c h e s )  i n  t h e  " lockedt1 p o s i t i o n  

and  337 mm (13-1/4 i n c h e s )  i n  t h e  "unlockedt t  p o s i t i o n .  

T r a v e l  s p e e d  of  t h e  n o r t h - s o u t h  t r o l l e y  is 30.5 E-03 and 127  

E-03 m / s  ( 6  a n d  25 f e e t  p e r  m i n u t e )  and  a n  i n c h i n g  s p e e d  o f  

2.54 E-03 m / s  ( 6  i n c h e s  p e r  m i n u t e ) .  The c a n i s t e r s  are 

1 i f  t e d  by means of  a  g r a p p l e  Q n  t h e  en'd o f  t h e  c a n i s t e r  

h o i s t  boom which e x t e n d s  ' v e r t i c a l l y  downward f rom t h e  b r i d g e  

t r o l l e y .  The g r a p p l e  i s  p o s i t i o n e d  o v e r  t h e  c e n t e r  of t h e  

f u e l  c a n i s t e r '  by movement o f  t h e  b r i d g e  a n d  t r o l l e y .  T h e r e  

are i n d e x e s  f o r  e a c h  c a n i s t e r  l o c a t i o n  t o  l o c a t e  t h e  c r a n e  

t r o l l e y  and b r i d g e .  The i s  l o w e r e d  i n t o  p o s i t i o n  

us i l ig  the cr-ale.  The o p e r a t i n i  h a n d l e  i s  manua l ly  t u r n e d  

c l o c k w i s e  t o  engage  t h e  c a n i s t e r  f o r  p i ckup .  The g r a p p l e  is 



r a i s e d  133 mm (5-1 / 4  i n c h e s )  a n d  t h e  . c a n i s t e r  i s  r e a d y  t o  

b e  t r a n s p o r t e d .  After t h e  c a n i s t e r  i s  moved t o  t h e  

. d e s i g n a t e d  l o c a t i o n , ,  a r e v e r s e  p r o c e d u r e  i s  used  t o  

d i s e n g a g e  t h e  g r a p p l e  from t h e  c a n i s t e r .  

L i m i t  s w i t c h e s  on  t h e  b r i d g e  p r e v e n t  damage t o  t h e  b r i d g e  

and  motor .  They w i l l  s t o p  t h e  . . d r i v e  motor  b e f o r e  t h e  . b r idge  

c o n t a c t s  t h e  CUP s e r v i c e  b r i d g e  o r  t h e  end  o f  t h e  t r a c k s .  

Limit s w i t c h e s  o n  t h e  t r o l l e y  s t o p  t h e  d r i v e  motor  when t h e  

t r o l l e y  a p p r o a c h e s  e i t h e r  end  o f  t h e  b r i d g e .  

T h e r e  are s e v e n  l i m i t  s w i t c h e s  r e s t r i c t i n g  t r a v e l  o f  t h e  

g r a p p l e  h o i s t  mechanism. The g r a p p l e  lower  p o s i t i o n  

r es t r i c t s  t h e  downward movement o f  t h e  g r a p p l e  i n  e i t h e r  t h e  

p i c k u p  o r  release mode. The g r a p p l e  u p p e r / p i c k u p  p o s i t i o n  

r es t r i c t s  t h e  upward movement o f  t h e  g r a p p l e  and c a n i s t e r  s o  

t h a t  t h e  SNF assembly  w i l l  n o t .  be r a i s e d  t o  an  u n s a f e  l e v e l  

i n  t.he pnnl- , The g r a p p l e  u p p c r / r c l c a s e d  p o s i . t i o n  s w i t c h  

restr icts  upward movement o f  t h e  g r a p p l e  b u t  a l l o w s  i t  t o  

ra i se  h i g h  enough t o  c l e a r  f u e l  assem'b l ies  p r o t r u d i n g  from 

t h e  c a n i s t e r s  i ,n t h e . s t n r a g e  r a n k s .  The h n i s t ,  arm has  f n ~ r r  

d i r e c t i o n a l  l i m i t  s w i t c h e s ,  any  of  which w i l l  t u r n  o f f  t h e  

b r i d g e  d r i v e  motor  i f  t h e  h o i s t  arm c o n t a c t s  a n  o b s t r u c t i o n  

w h i l e  t r a v e l i n g  i n  a n y ,  o f  t h e  d i r e c t i o n s .  

Swing A r m  

T11e ewing arvnl.ia 1oc:lted a t  t h e  southwest .corner of t h e  

s t o r a g e  poo l  and was used d u r i n g  r e p r o c e s s i n g  t o  move' a 

s i n g l e  c a n i s t e r  and  its c o n t a i n e d  f u e l  from a p i c k u p  

p o s i t i o n  where  i t  r e c e i v e s  t h e  c a n i s t . e r  f rom t h e  c a n i s t e r  

h o i s t  on  t h e  f u e l  s t o r a g e  pool  b r i d g e  t o  a n  i n p u t  p o s i t i o n  

where t h e  f u e l  can  be h o i s t e d  i n s i d e  t h e  P r o c e s s  Mechanica l  

Cell. (PMC,) t h r g u g h  a t r a p d o o r  i n  t h e  s o u t h e a s t  c o r n e r  o f  t h e  

c e l l .  A r eve r se ,movemen t  c a n  be made where any  o b j e c t  up t o  



4877 mm (16 f e e t )  long and 304.8 mm (one f o o t )  diameter can 

be lowered in to  a  can i s te r  from the PMC t o  be moved i n to  the  

storage pool. The ra ted  capacity of the swing .arm is  181 4 

kg (two tons ) .  The swing arm, while s t i l l  operable, has not 

been used s ince  plant reprocessing operations.  I t  probably 

w i l l  be used i n  the  fu tu re  t o  remove material  from the 

Process Mechanical Cel l .  

3.4 .FRS Pool Water - Treatment $stem 

The FRS pool water treatment system i s  required t o  maintain the  

pur i ty  of the  water i n  the pool. T h i s  system consists  of a  ' f i l t e r  

precoat tank,  heat exchanger, c i rcu la to r  pump, leaf  f i l t e r  and ion 

exchanger. A new high i n t eg r i t y  container ( H I C )  spent r e s i n  

handling subsystems was recently added. During operation of the 

fue l  pool water system, water from the  surface  of the pool is 

withdrawn via  a  weir t o  a  31 54 E-05 m 3 / s  (500 gpm) rec i rcu la t ing  

pump which pumps the  water through a  leaf  f i l t e r  and re tu rns  it t o  

various areas o f  the pool. A side stream may be sen t  t o  e i t he r  the 

pool ion exchanger and/or the pool cooler : 

3.5 FRS Venti lat ion System 

Heat energy released from the SNF assemblies i n  the FRS pool t o  the 

surrounding'water ra ised the temperature of the pool water. The 

pool water cooling system controlled the water temperat w e  a t  

approximately 1 2 . 4 ' ~  (80°F) but l e s s  than 29. 1°c ( 1  1 0 ~ ~ 1 .  Since the  

decay heat from the SNF assemblies remaining i n  t h e  pool is  so l,ow, 

pool water cooling has not been required f o r  the past few years. In 

t h i s  temperature range, the vaporization r a t e  of the water, combined 

w i t h  the  l a rge  surface area of the pool, s ign i f i can t ly  increased the 

moisture content of the FRS a i r .  Air being c i rcu la ted  through the 

FRS vent i la t ion system is dehumidified by cooling t o  reduce the 

moisturc content ,  reheated t o  rediioe Lhe rebatlve hurn id i . ty ,  and t.llen 

f i l t e r e d  t o  remove airborne par t i cu la te  before being reci rcula ted 



back t o  the FRS. F i l t e r ing  cons i s t s  of a  p r e f i l t e r  s tage and a HEPA 

f i l t e r  s t age  i n s t a l l ed  i n  a  spec i a i  f i l t e r  housing system. After 

f i l t e r i n g  , : t h e  dehumidified and f i l t e r e d  a i r  i s  mixed w i t h  makeup 

a i r ,  reheated as required.and reci rcula ted.  The recycled a i r  is 

d i s t r ibu ted  t o  the  FRS along the south s i de  of the pool and removed 

from the  no r th . s i de  of the. pool t o  provide a  ven t i l a t ion  r a t e  of 

approximately nine  a i r  changes per hour above the  pool area.  

Air i r i  excess uf Lhat being rec i rcu la ted  which is .about 23535 E-05 

m3s (5,000 cfm) i s  continually exhausted from the general area 

through a  louver on the west end of the south wall of the  FRS i n to  

the ex l s t i ng  main veri t i lat ion system and discharged d i r ec t l y  t o  the 

exhaust plenum of the 609.6 rn (200 foot.) plant  stack.  A continuous 

exhaust from the decon s t a l l  enclosure and a  waste drummi.ng s t a t i o n  

pass through ex i s t ing  ductwork t o  the vent i la t ion.  wash , c e l l .  Then 

is  is  f i l t e r e d  before passing t o  the plant s tack.  

3.6 FRS Secur'ity. 

The FRS is c l a s s i f i ed  a s  a  secur i ty  area .  T h i s  requires secur i ty  

protection i n  compliance with the  WVDP Safeguards and Security Plan 

( l a t e s t  r ev i s ion) .  

Access i s  controlled by thc secur i ty  force a t  a l l  entrances and 

egress points .  Entrance t o  t h i s  secur i ty  area requires passage 

through a t  l e a s t  two physical ba r r i e r s .  The f i r s t  physical barr ier  

a t  the perimeter is separated from the  second physical barr ier  and 

the intervening space denoted a s  an l ~ o l a c l b n  Zone, i s  rnonituraed 

periodically by the  secur i ty  force.  The i so la t ion  zone is 

illuminated during hours of d a r k n e s s  t o  c e r t a i n  speci f ica t ions  . The 

secur i ty  area  is controlled by an ac t i ve  in t rus ion alarm system. 

3.7 FRS Accountability 

For accountabil i t y .  purposes, the F.RS .is designated as  a  Material 

3  - 1 4  



Control Area, and Material Balance Area. Accountability i n  the FRS 

is a  two-fold process. F i r s t  is the accountabi l i ty  operators  i n  the 

FRS. The second i s  accountabil i ty by the Accountability 

Representative i n  the  o f f i ce .  Their d u t i e s ,  although s im i l a r ,  serve 

as a  check and balance on one another. 

3.7.9 Accountability by Operators 

The movement and shipment of fue l  is authorized by a  Letter 

of Authorination (LOA)  . A LOA cvr~sPsLs of: 

o Iden t i f i ca t ion  of the u t i l i t y  owner 

o  Fuel assembly s e r i a l  number 

o  Authorization t o  move fue l  for  spec i f i c  purposes 

o  1dent i f ica t ion.of  shipping cask t o  be used 

o Operating procedures t o  .be used . 

A FuelMovement Directive (FMD) is used. to  control  the 

spec i f i c ,  individual fuel  moves .necessary t o  accomplish the 

purposes iden t i f i ed  . . in  the LOA. 

The operators maintain a  s t a t u s  board which is  a  pool gr id  

map. To iden t i fy  a -pool storage posit ion which contains a  

storage canis ter  a  green s t a t u s  card i s  inser ted  i n  the  

corresponding posit ion.  The card contains the storage 

canis ter  I D  number, what spacer (adjus ts  fo r  differences of', 

fuel  assembly length i n  r e l a t i on  t o  top. of. s torage can i s t e r )  

and i f  a spider (used t o  center assembly i n  s torage can i s t e r )  

is  i n s t a l l ed  i n  the can i s te r .  Should a  storage canis ter  

contain a  SNF assembly. an addit ional  color coded card i s  

inserted in  the corres.ponding posiLion. A white Card 



s i g n i f i e s  normal  hand1 i n g  o f  a  f u e l  a s sembly .  A g o l d  c a r d  

s i g n i f i e s  t h a t  s p e c i a l  h a n d l i n g  o f  t h e  f u e l  a s sembly  is 

r e q u i r e d .  The c a r d  f o r  a f u e l  a s sembly  c o n t a i n s  t h e  

f o l l o w i n g  i n f o r m a t i o n :  

o owner 

o ser ia l  number 

o d a t e m o v e d t o c u r r e n t  l o c a t i o n  

o p o o l  p o s i t i o n  

o s t o r a g e  c a n i s t e r  number 

The g o l d  c a r d  w i l l  c o n t a i n  t h e  above i n f o r m a t i o n  and  a n  

i n d i c a t i o n  o f  t h e  s p e c i a l  h a n d l i n g  r e q u i r e d .  
. . 

Each f u e l  movement whether  i t  be f rm s t o r a g e  p o s i t i o n  t o  

s t o r a g e  p o s i t i o n  o r  f rom s t o r a g e  p o s i t i o n  t o  a s h i p p i n g  c a s k  

is  documented i n  w r i t i n g .  T h i s  d o c u m e n t a t i o n  i s  s u b m i t t e d  t o  

t h e  A c c o u n t a b i l i t y  R e p r e s e n t e t i v e .  

3.7.2 A c c o u n t a b i l i t y  by t h e  A c c o u n t a b i l i t y  R e p r e s e n t a t i v e  

The A c c o u n t a b i l i t y  R e p r e s e n t a t i v e  (AR) is r e s p o n s i b l e  f o r  t h e  

a c c o u n t i n g  o f  SNE a s s e m b l i e s  l l a ccoun tab l e l l  s p e c i a l  n u c l e a r  

material , as  r e q u l r l e d  by NRC/DOE ~ ~ a g u l a t i a m  . T h i s  i o  donc  

i n  a  d o u b l e  e n t r y  bookkeeping  s y s t e m .  A r e c e i p t / s h i p m e n t  

a c c o u n t  i s  k e p t  f o r  each v t i  l i t - y .  A r e c e i g t / s h i p m e n t  a c c o u n t  

is k e p t  f o r  t h e  FRS. 

The A R  m a i n t a i n s  a s e c o n d  poo l  map w i t h  t h e  d o c u m e n t a t i o n  

p r e p a r e d  by t h e  FRS o p e r a t o r s .  T h i s  map is u s e d  t o  d e t e r m i n e  

t h e  f u e l  s h i p p i n g  scheme , o r  what p o o l  s h u f f l i n g  mus t  be done  

t o  s h i p  a s p e c i f i c  SNF assembly .  The AR pe r fo rms  a p h y s i c a l  

i n v e n t o r y  o f  t h e  SNF a s s e m b l i e s  on  a semi -annua l  b a s i s .  The 

p h y s i c a l  i - nven to ry  is performed by i d e n t i f y i n g  what t y p e  

( u t i l i t y )  o f  f u e l  r e s i d e s  i n  which  p o o l  p o s i t i o n . .  'Th i s  



physical inventory is checked against the FRS pool map, and 

the A R 1 s  pool map. The A R 1 s  pool map is chec'ked against FRS 

pool map. Any discrepancies are  resolved. The A R  prepares ' 

a l l  documentation and reports required for  the accountability 

of special nuclear material. 
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FIGURE 1 
Plant-Identifying Fuel Receiving and Storage Facility Location 
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West Valley Fuel Receiving and Storage, Plan 
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FIGURE 4- 
Storage Racks with Canisters 
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FIGURE 6 
Fuel Storage Pool Bridge 



4.0 CASK HANDLING AND. UNLOADING PROCEDURES 
. . 

The h a n d l i n g  and  un load ing  o f  s p e n t  f u e l  s h i p p i n g  c a s k s ,  which t o o k  ; lace  

, p r i o r :  t o  t h e  WVDP, .was e s s e n t i a l l y '  a th ree -phase  o p e r a t i o n  .commencing 

w i t h  a ), t h e  r e c e i p t  o f  t h e  c a s k , o n  s i t e  . and :p re l iminary  p r e p a r a t i o n ;  

p roceed ing  wi th  b) , ' t r a n s f e r  of  t h e  f u e l ,  from t h e  c a s k  t o '  t h e  f u e l  

. s t o r a g e  c a n i s t e r ;  and' c u l m i n a t i n g  w i t h  c ), t h e  removal of t h e  .empty c a s k  

from t h e  CUP, decon tamina t ion ,  and ' r ep lacement  o n .  t h e  . t r a n s p o r t  v e h i c l e  

( t r u c k  o r  r a i l  ) f o r  r e t u r n  shipment  .'. 

.. . . One hundred and f i f t y - t w o  MTU of f u e l  . s t o r e d .  i n - t h e  FRS . w e r e * s h i p p e d  i n  

NFS-4 c a s k s .  :. The remain ing  1 1  MI'U of  t h e  175 MTU. of: f u e l .  were sh ipped  i n  

NFS-X2 c a s k s .  F i g u r e  7 is a photograph. ,of  t h e s e  two. c a s k s .  

4.1 Receiving.  and ' P r e p a r a t i o n  f o r  Unl-o'ading . . 

. ,,, 
. . , . . . .  

When a f u e l  s h i p p i n g  c a s k  a r r i v e d  a t  t h e  p l a n t ,  . t h e . ' s e c k i  t y  

pe r sonne l  immediate ly  n o t i f i e d  t h e  O p e r a t i o n s  S h i f t  Superv i so r  arid a 

R a d i a t i o n  ahd S a f e t y  (R/S) r e p r e s e n t a t i v e . .  If , ,  t h e  a s s o c i a t e d  

s h i p p i n g  forms were in o r d e r ,  t h e  t r a c t o r  and t r a i l e r  were moved t o  

t h e  FRS. . No c a s k  work was p e r m i t t e d  u n t i l  :an R/S ,survey was 

completed.  

. . . . . , 

- I n s i d e ' t h e  FRS t h e  c a s k  c o n t a i n i n g .  t h e  SNF assembly( ies . ) -was  removed 

f rom i t s . t r u c k  (o r  r a i l  c a r )  u s i n g  t h e  90.7 Mg (100- ton)  FRS Crane 

as shown i n  F i g u r e  8. The c a s k  was then  m o v e d ' i n t o  t h e  .. 

decon tamina t ion  s t a l l  a s  i l l u s t r a t e d  i n  F i g u r e  9 .  

I n  t h e  decon tamina t ion  s ta l l - ,  . c a s k  c o o l a n t  p r e s s u r e  and'  t e m p e r a t u r e  

checks  were made, and t h e  c a s k  i n s p e c t e d . a n d  prepped f o r  pool  

h a n d l i n g .  . . . . .  

, .  . . . 

The c a s k  was decontaminat 'ed.with p r e s s u r i z e d . , w a t e r  s p r a y  w i t h  

. . . deminera l i zed  wa te r .  The c a s k .  was t h e n  t r a n s p e r r e d  t o  t h e  c l e a r w e l l  

hlc k e t .  i n '  t.he Cask Unloading Pool.  



4.2 Fuel  T r a n s f e r  

With t h e  c l e a r w e l l  bucket  l i d  r a i s e d  and  r o t a t e d  t o  t h e  s i d e ,  t h e  

c a s k  was lowered  i n t o  t h e  bucket  a s  i l l u s t r a t e d  i n  F i g u r e  10. A f t e r  

its l i d  was . i n s t a l l e d ,  t h e  c l e a r w e l l -  bucket  was f i l l e d  w i t h  

d e m i n e r a l i z e d  w a t e r ,  and t r a n s f e r r e d  t o  a predetermined l o c a t i o n  on 

the FRS CUP f l o o r  (1 3.4 m (44 f o o t ) )  l e v e l  .. The cask l i d  was 

removed with a g r a p p l e  and t h e  4536 kg ( 5  t o n )  o n  t h e  c a s k  c r a n e .  

The o n e  t o n  f u e l  h o i s t ,  l o c a t e d  o n  t h e  CUP s e r v i c e  b r i d g e ,  

t r a n s f e r r e d  t h e  SNF assembly from t h e  s h i p p i n g  .cask t o  a n  empty f u e l  

s t o r a g e  c a n i s t e r  on t h e  l i f t  r a c k  i n  i ts lowered p o s i t i o n .  The 

c a n i s t e r  c o n t a i n i n g  t h e  SNF assembly was t h e n  moved t o  its 

prede te rmined  p o s i t i o n  i n  t h e  FRS poo l  and p l a c e d  o n  t h e  c a n i s t e r  

r a c k  i n  t h e  pool .  F i g u r e  1 1  shows t h e  SNF a s s e m b l i e s  i n  t h e i r  . - 

c a n i s t e r s  which a r e  s u p p o r t e d  o n  t h e  r a c k s  under 11 feet of water  i n  

t h e  FRS s t o r a g e  pool .  

When t h e  SNF assembly had  been removed, t h e  c l e a r w e l l  bucket  

c o n t a i n i n g  t h e  empty c a s k  was l i f t e d  and p laced  o n  t h e  t a b l e  o n  t h e  

CUP upper (8839 mm ( 2 9 - f o o t ) )  s h e l f  where t h e  bucket  l i f t i n g  yoke 

was removed. The wa te r  was pumped from t h e  C S K  cavi ty  t;u Lilt! puul 

overf low weir. The decontaminated c a s k  l i d ,  w i t h  g a s k e t s  i n  p l a c e ,  

was assembled t o  t h e  c a s k ,  and t h e  l i d  l i f t i n g  b a i l  removed. 

4.3 Removal from CUP and P r e p a r a t i o n  f o r  Return  Shipment 

The cask l i f t i n g  yoke was a t t a c h e d  t o  t h e  c a s k  and t h e  empty c a s k  

was t r a n s f e r r e d  from t h e  c l e a r w e l l  bucket  t o  t h e  decon tamina t ion  

s t a l l  f o r  s h i p p i n g  p r e p a r a t i o n s .  The c a s k  c a v i t y  was p r e s s u r i z e d  

w i t h  a i r  t o  68.9 k Pa t o  103.4 k Pa (10-15 p s i g )  v i a  t h e  ven t  

f o r c i n g  t h e  remain ing  wa te r  i n  t h e  c a s k  c a v i t y  t o  d r a i n .  If  

r e q u i r e d ,  t h e  c a s k  was decontaminated i n  t h e  decon tamina t ion  

s t a l l .  When s u r v e y s  showed t h a t '  c a s k  con tamina t  i o n  l e v e l s  were 



below limits f o r  s h i p m e n t , ' t h e  c a s k  w a s  p l aced  o n  and s e c u r e d  t o  t h e  
. . t r u c k  t r a i l e r .  A f t e r  a  f i n a l  r a d i a t i o n  and con tamina t ion  s u r v e y ,  ,, 

>. ' 
. - t h e  a p p r o p r i a t e  r e l e a s e  papers  wer.e prepared  a u t h o r i  z i n g  removal . ,. . .. . r .::.: :. 

_: . 

from t h e  s i t e .  

After r e c o n n e c t i o n  t o  t h e  t r a c t o r ,  a R/S r e l e a s e  and a B i l l  of :. . - .. 
: ' . .  . 

Lading f o r  t h e  empty c a s k  were g i v e n  t o  t h e  t r u c k  d r i v e r  a l o n g  w i t h  ' 

an i n s t r u c t i o n  package which i n c l u d e d  t h e  r o u t i n g ,  c a s k  d e s c r i p t i o n ,  

and emergency procedure .  F i n a l l y ,  t h e  c a s k  and t r a i l e r  were removed .. ... ..  . I ... . ... . 

from t h e  FRS. Before h i s  d e p a r t u r e  from t h e  s i t e  g a t e ,  t h e  d r i v e r  

was r e q u i r e d  t o  g i v e  t h e  R/S r e l e a s e  t o  t h e  s e c u r i t y  o f f i c e r  o n  

d u t y  . 

4.4 Summarv o f  Fuel  Received 

Between 1973 and  1975, SNF a s s e m b l i e s  c o n t a i n i n g  165 m e t r i c  t o n n e s  

of  s p e n t  f u e l  were sh ipped  t o  NFS f o r  s t o r a g e .  These a r e  l i s t e d  i n  

T a b l e  1 .  During 1978, s i x  PWR type  (WEPCO) SNE a s s e m b l i e s  were 

removed from FRS and s h i p p e d  t o  B a t t e l l e  P a c i f i c  Northwest  

L a b o r a t o r y  r e d u c i n g  t h e  i n v e n t o r y  t o  750 SNE a s s e m b l i e s  w i t h  163 

MI'U, The l o c a t i o n  of t h e  750 f u e l  a s s e m b l i e s  i n  t h e  FRS pool by 

u t i l i t y  owners a t  t h e  end o f  c a l e n d a r  year 1980 i s  shown i n  F i g u r e  

12.  

4.5 Opera t ing  Time and Exposure 

The e x p e r i e n c e  ga ined  a t  NFS d u r i n g  t h e  f i r s t  r e p r o c e s s i n g  p e r i o d  

between 1965 and 1971 r e s u l t e d  i n  c o n s i d e r a b l e  changes  and 

' m o d i f i c a t i o n s  t o  t h e  f a c i l i t y  and  t o  procedures  b e f o r e  t h e  FRS poo l  

was o p e r a t e d  as a s t o r a g e  f a c i l i t y  a f t e r  1972. A s  a n  example ,  t h e  

average o v e r a l l  turn-around time f o r  a  s h i p p i n g  c a s k  was reduced 

from 18 hours  with 7 men d u r i n g  t h e  e a r l i e r  p e r i o d  t o  3 h o u r s  with 2  

men d u r i n g  t h e  l a t e r  p e r i o d .  The pe r sonne l  r a d i o l o g i c a l  exposures  

were reduced  from 0.5 E-02 Sv ( 0 . 5  man Rem) t o  0.02 E-02 Sv (0 .02  

marl  Rern). 



4.6 Upgrading t h e  F a c i l i t y  

The FRS and its equipment were not  used f o r  approximately e i g h t  

y e a r s ,  from 1975 t o  1983, du r ing  t h e  time t h a t  t h e  SNF assemblies  

were i n  s t o r a g e .  Before t h e  removal campaigns s t a r t e d ,  t h e  FRS 

equipment was r e f u r b i s h e d  and upgraded. Some new equipment was 

designed,  procured and i n s t a l l e d .  A l l  t h e  equipment used i n  t h e  

campaigns was i n spec t ed ,  o p e r a t i o n a l l y  checked, and t e s t e d .  Cranes,  

f u e l  g r a p p l e s ,  f u e l  l i f t  r a c k s ,  and a l l  l i f t i n g  equipment and 

hat- dware were l o a d  t e s t e d .  Procedures  . f  o r  oper atiiplg t h e s e  campaigns 

were updated,  r e v i s e d ,  reviewed, and approved. Sa fe ty  ,Ana lys i s  

Reports ,  Technica l  S p e c i f i c a t i o n s ,  Accountab i l i ty  Procedures ,  e t c .  

were prepared f o r  t h e  new removal ope ra t i ons .  New personnel were 

h i r e d  and t r a i n e d  t o  man t h e  FRS. 
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.': FIGURE 7 
rruck and Rail Casks 





FIGURE 9 
Installing Cask in Decontamination Stall 



FIGURE 10 
Lowering Cask in Clearwell Bucket 
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FIGURE 11 
Storage Pool with Loaded Canisters 
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5.0 SPENT NUCLEAR FUEL (SNF) INVENTORY I N  FRS 

The SNF assemblies removed, o r  t o  be removed, from the  FRS pool is the  

same as t h e  inventory given i n  Table 1 and Figure 12. However, t h e r e  w a s  

a change i n  ownership o f  some of the SNF assemblies, and t h i s  change 

impacted t h e  removal program t o  sane ex ten t .  

5.1 Change i n  Ownership 

For business reasons, NFS exchanged uranium product f o r  SNF 

assemblies with two of the  u t i l i t i e s  l i s t e d  i n  Table 1. Rochester 

G a s  and E l e c t r i c  exchanged 40 PWR type SNF assemblies with NFS. 

Consumers Power exchanged 85 BWR type SNF assemblies with NFS. 

Thus, NFS became the  owner of 40 PWR and 85 BWR SNF assemblies, 

which contained a t o t a l  of 26 MTU. 

5.2 NFS/DOE Contract 

I n  a 1986 contrac tual  arrangement between NFS and DOE, NFS gave 

t i t l e  t o  t h e  above 26 MTU of SNF assemblies t o  DOE. These 125 SNF 

assemblies a r e  t o  be used by WE rW sh ipp i r~g  and s torage  

demonstration programs. Consequently, these  SNF assemblies a r e  t o  

be shipped from West Valley t o  the  Idaho National Engineering 

Laboratory ( INEL) .  

5.3 Description of  SNF Assemblies i n  FRS 

Each of the  SNF assemblies i n  FRS c o n s i s t s  of dozens of long tubes 

bundled together  i n  a square cross-section ar ray .  The SNF is, f o r  

the  most p a r t ,  uranium oxide p e l l e t s  s tacked ins ide  t h e  tubes.  The 

over'aI.1 dimensiom of these  assemblies depend on  the  design of the  



r e a c t o r  co re  f o r  which they were made, and a r e  l i s t e d  i n  Table 1, 

seventh column. Note t h a t  the  Ginna PWR and the  Point  Beach PWR 

assemblies have t h e  same o v e r a l l  dimensions. The SNF assemblies 

l i s t e d  i n  Table 1 weigh between 31 7 t o  635 kg (700 t o  1400 pounds). 

5.4 Condition of  SNF Assemblies 

After de l ive r ing  t h e i r  burn-up i n  t h e  reactor ewe ,  t hese  SNF 

assemblies were removed from t h e  reac to r  dur ing  a re fue l ing  

opera t ion ,  and were s t o r e d  i n  t h e  r eac to r  p lant  f u e l  s torage pool 

f o r  probably over a year. After  shipment t o  NFS they have been 

s tored  i n  t h e  FRS pool f o r  11 t o  13 yea r s .  There were and a r e  

s e v e r a l  SNF assemblies which are badly twis ted  and bowed as 

i l l u s t r a t e d  by the F i g u r e  13 underwater photograph. In add i t ion ,  

t h e r e  were many assemblies which had col lapsed tubes and/or tubes 

with v i s i b l e  holes i n  them. 



FIQUW 13 
Twisted SNF Assembly 



6.0 SNF SHIPPING CAMPAIGNS FROM WEST VALLEY 

Taking account of the  t r a n s f e r s  of ownership and t i t l e  ( see  Sec t ions  5.1 

and. 5 .2) .  r e s u l t s  i n  f i v e  SNF shipment campaigns from West Valley. These 

f ive.campaigns a r e  summarized i n  Table  2. 

Sane ,of t h e s e  campaigns 0,verlap each  o the r  chronologica l ly  t o  some 

e x t e n t .  The Dresden campaign and t h e  Point  Beach campaign were conducted 

a t  v i r t u a l l y  t h e  same time. There was a l s o  cons iderab le  ove r l ap  i n  t h e  

Oyster Creek and Ginna campaigns. The Idaho Nat ional  Engineer ing 

Laboratory ( I N E L )  campaign is no t . expec t ed  t o  commence before  mid-1 987. 

6.1 Point Beach Shipping Campaign 

This  campaign shipped 114 PWR type SNF assemblies back t o  t h e  Poin t  
. . 

Beach NGS of the Wisconsin Electric Power Co. a t  Two R ive r s ,  

Wisconsin. There were 1 1 4  NLI 1/2 shipments ,  one f o r  each assembly. 

Shipping information and r o u t i n g  f o r  t h i s  campaign is g iven  i n  Table 

4. Shipping even t s  and l e g a l  a c t i v i t i e s  a r e  given i n  Reference 1 ,  

Sec t ion  2.1.2. 

6.2 Dresden Shipping Campaign 

Th i s  campaign shipped 206 BWR type SNF assemblies back t o  t h e  

Commonwealth Edison Company, Dresden Nuclear Generating S t a t i o n  

(NGS) a t  Morr is ,  I l l i n o i s .  There were 31 shipments;  30 i n  t h e  TN-9 

cask and one i n  a NLI-1/2 cask. Shipping information and r o u t i n g  

f o r  t h i s  campaign i s  given i n  Table  3. Shipping even t s  and l e g a l  

a c t i v i t i e s  f o r  t h i s  campaign a r e  g iven  i n  Reference 1 ,  Sec t ion  



The s p e n t  n u c l e a r  f u e l  (SNF) s h i p m e n t s  from West V a l l e y ,  New York ,  

t o  t h e  Commonwealth Edison  (CECO) Dresden n u c l e a r  g e n e r a t i n g  s t a t i o n  

(NCS), M o r r i s  I l l i n o i s ,  a n d  t o  t h e  Wiscons in  E l e c t r i c  Power Company 

(-WEPCO) P o i n t  Beach NGS, Two R i v e r s ,  W i s c o n s i n ,  had  similar 

~ h a r a n t ~ e r i  sk i  na; for t h i s  r e a o n .  t h e i r  case h i s t o r i e s  i n  R e f e r e n c e  1 

are merged.  I s s u e s  and c o n c e r n s  a b o u t  selected r o u t e s ,  t i m i n g  of  

t h e  campa ign ,  a n d  s a f e t y  issues were r e f l e c t e d  i n  a s e r i e s  o f  c i v i l  

c a s e s ,  p e t i t i o n s ,  and  l e t t e r s  of i n q u i r i e s .  T h e r e  were c a n d l e l i g h t  

v i g i l s  by c i t i z e n  and e n v i r o n m e n t a l  g roups  p r o t e s t i n g  t h e  s h i p m e n t s  

i n  the p r o x i m i t y  o f  t h e  West V a l l e y  p l a n t .  U n C e  tne campaigns were 

underway,  1 i t t l e  c o n f l i c t  a r o s e .  However, d u r i n g  t h e  campa igns ,  

s e v e r a l  a d m i n i s t r a t i v e  a n d  j u d i c i a l  d e c i s i o n s  r e s u l t i n g  from e a r l i e r  

a p p e a l  a c t i o n s  were i s s u e d  . 

The P o i n t  Beach a n d  Dresden s h i p p i n g  campaigns  were b o t h  c o n d u c t e d  

from t h e  f a l l  1 9 8 3  t o  t h e  f a l l  1984.  West V a l l e y  t o  P o i n t  Beach 

sh ipmen t s  began o n  Uct;ol)er 4, 1983, three m u ~ ~ t t ~ u  a f t e r  a c o u r t  o r d e r  

d i r e c t i n g  r emova l  o f  SNF ' a s s e m b l i e s  from t h e  f u e l  s t o r a g e  pool  a t  

West V a l l e y  (U.S. District C o u r t ,  19831,  a n d  ended  a y e a r  l a t e r  on  

Oc tobe r  6 ,  1984.  The West V a l l e y  t o  Dresden campaign began i n  

December 1983 a n d  was e s s e n t i a l l y  co tnple ted  o n  November 1 1 ,  1984. 

One bowed and  t w i s t e d  SNF a s s e m b l y ,  ( s e e  S e c t i o n  7 .4 .2 )  had t o  be 

s h i p p e d  i n  a NC-1 c a s k .  T h i s  l a s t  Dresden sh ipmen t  l e f t  t h e  WVDP on 

J u n e  20,  1985.  

The NRC-approved r o u t e s  f o r  t r a n s p o r t i n g  t h e  SNF a s s e m b l i e s  i n  t h e s e  

two campaigns  are i d e n t i c a l  u n t i l  a f ew miles beyond t h e  

i n t e r s e c t i o n  o f  1-80 W and  t h e  I l l i n o i s - S t a t e  l i n e - - a t  t h e  1-55 S 

i n t e r s e c t i o n .  Sh ipmen t s  t o  Dresden NGS c o n t i n u e d  o n  1-55; t o  

comple t e  s h i p m e n t s  t o  t h e  WEPCO P o i n t  Beach f a c i l i t y ,  1-294 a n d  

1-94 N were used .  ' 



These campaigns from West V a l l e y  moved 145 s h i p m e n t s ,  a v e r a g i n g  71 5  

mi les  (one-way) p e r  sh ipment ,  and 320 SNF a s s e m b l i e s  (206 BWR t y p e s  

and 1 1  4  PWR t y p e s )  c o n t a i n i n g  approx imate ly  63 m e t r i c  t o n s  of 

uranium, t o  Po.int Beach and Dresden. . . 

Both l ega l -we igh t  t r u c k s  and overweight  t r u c k s  were used.  There  was 

no  s p e c i f i c  i n s t i t u t i o n a l  c o n f l i c t  a r i s i n g  o v e r  s p e n t  n u c l e a r  f u e l  

t r a n s p o r t  i n  t h e  overweight  t r u c k  mode i n  t h e  West Val ley  t o  Dresden 

s h i p p i n g  campaign. However, t r a n s p 0 r . t  v e h i c l e  b r a k i n g - t e s t s  w i t h  

unloaded c a s k s  imposed by New Y o r k  Department of  T r a n s p o r t a t i o n  o n  

a l l  West V a l l e y  s p e n t  n u c l e a r  f u e l  t r a n s p o r t  v e h i c l e s  d e r i v e d  

o r i g i n a l l y  from requ i rements  f o r  overweight  t r u c k s .  

6.3 Oys te r  Creek S h i p p i n g  Campaign 

The Oys te r  Creek campaign began about  two months a f t e r  t h e  West 

Va l l ey  t o  Dresden and P o i n t  Beach campaigns were s u c c e s s f u l l y  

completed . 

There  were 224 BWR type SNF a s s e m b l i e s  s h i p p e d  back t o  t h e  Oyster  

Creek NGS'of t h e  General P u b l i c  U t i l i t i e s  (GPU) , J e r s e y  C e n t r a l  

Power and L igh t  Co., a t  Forked R i v e r ,  N . J .  

Sh ipp ing  i n f o r m a t i o n  and r o u t i r ~ g  a r e  g iven  i n  Tab le  6. .Refe rence  1 ,  

S e c t i o n  2.2.2 summarizes s h i p p i n g  e v e n t s  .and l e g a l  a c t i v i t i e s  . 

The series of shipments  of Genera l  P u b l i c  U ti1 i ti e s / J e r s e y  C e n t r a l  
2 

Power and L igh t  (GPU/JCP&L)-owned s p e n t  h u c l e a r  f u e l  f r ? m  West 

V a l l e y ,  New York, t o  Oys te r  Creek n u c l e a r  g e n e r a t i n g  s t a t i o n  l o c a t e d  

at Forked R i v e r ,  New J e r s e y ,  began o n .  J a n u a r y  3, 1985, and ended o n  

J u l y  8 ,  1985. These  shipments  c o n s t i t u t e d  t h e  t h i r d  s h i p p i n g  



campaign completed wi thou t  a t r a n s p o r t a t i o n  i n c i d e n t .  T h i r t y - t h r e e  

sh ipments  o v e r  approx imate ly  6  months (exc lud ing  p l a n n i n g ,  

p r e p a r a t i o n ,  a n d  t r a i n i n g )  were r e q u i r e d  t o  t r a n s p o r t  t h e  224 SNF 

a s s e m b l i e s  of approx imate ly  43 mu. 

Tra .nannc lea r ,  I n c  . , tho GPU/ JCPBL shipping agsnt , used two TN-9 

casks - serial  numbers 1 and 2 ,  d u r i n g  t h i s  campaign t o  fulfill t h e  

t h r e e  sh ipments  per biweekly s c h e d u l e .  ,These sh ipments  removed a l l  

.GPU/JCP&L SNF a s s e m b l i e s  from t h e  FRS s t o r a g e  pool  by t h e  c o u r t -  

a p p o i n t e d  d a t e  o f  May 31, 1985. The a c t u a l  complet ion d a t e  was J u l y  8 ,  

1985,  d u e  t o  l i t i g a t i o n  o v e r  r o u t i n g  and o t h e r  m a t t e r s .  (CPU/JCP&L 

was not  s u b j e c t  t o  p e n a l t i e s  f o r  f a i l i n g  t o  meet t h e  cour t -o rde red  

d a t e .  

The l o a d e d  v e h i c l e  weight  o f  approx imate ly  115,000 l b s  exceeded t h e  

maximum weight  a l l o w e d  wi thou t  s p e c i a l  permit  by f e d e r a l  l a w  f o r  

I n t e r s t a t e  Highway System w e .  Except ions  t o  t h i s  weight l irni t a t i o n  

may be g r a n t e d  by s p e c i a l  p e r m i t s  i s s u e d  i n  a c c o r d a n c e  wi th  

a p p l i c a b l e  s t a te  laws .  The u s e  o f  an  .overweight  t r u c k  p r e c i p i t a t e d  

a  major problem between GPU/JCP&L and  t h e  New J e r s e y  Turnpike  

A u t h o r i t y  (NJTA)  immediate ly  f o l l o w i n g  comple t ion  o f  t h e  f i rs t  

shi'pment of s p e n t  f u e l  t o  O y s t e r  Creek.  

A .  major d i f f e r e n c e  between t h e  i n s t i t u t i o n a l  i s s u e s  t h a t  

c h a r a c t e r i z e d  t h e  p e r i o d  p reced ing  t h e  Dresden and P o i n t  Mach 

campaigns and t h a t  b e f o r e  t h e  s t a r t  o f  Oyster  C r e e k  sh ipments  was 

t h e  absence  of  10 CFR 2.206 p e t i t i o n s  c h a l l e n g i n g  t h e  planned 

sh ipments .  There  were  no s p e c i a l  agreements w i t h  S t a t e  a g e n c i e s  

' concern ing  e s c o u r t  and o t h e r  t r a n s p o r t  r e q u i r e m e n t s .  A t  t h e ' : l o c a l  

government l e v e l  (Lacey County,  N . J . )  a  h a s t i l y  e n a c t e d  r e s t r i c t i v e  

o r d i n a n c e ,  The Lacey Ordinance (August 19831, t o  p r o h i b i t  t h e  



i m p o r t a t i o n  o f  SNF assembl ies  i n t o  t h e  Oyster  C r e e k  N G S ,  was d e n i e d  

by j u d i c i a l  means approximate ly  2  months (September 1984)  p r i o r  t o  

t h e  o r i g i n a l  schedu led  s tar t  of Oyster  Creek sh ipments .  

6.4 Ginna Sh ipp ing  Campaign 

During t h i s  campaign 81 PWR type  SNF a s s e m b l i e s  were s h i p p e d  back t o  

t h e i r  owner Rochester  Gas and E l e c t r i c  Co.,  Ginna NGS, a t  O n t a r i o ,  

N.Y . ,  o r  t o  t h e i r  d e s i g n a t e d  r e c i p i e n t ,  B a t t e l l e  Columbus . 

Laborat.ori.~s i n West. ,Tt?ff erson, Ohio, There  were 81 sh ipments .  

Routing and  o t h e r  s h i p p i n g  i n f o r m a t i o n  a r e  g iven  i n  T a b l e  5. 

S e c t i o n  2.3.2 o f  Reference  1 p r o v i d e s  s h i p p i n g  e v e n t s  and l e g a l  

act i v i  ti es of t h i s  campaign . 

Rochester  Gas and E l e c t r i c  Company ( R G & E )  was n o t  a l i t i g a n t  i n  t h e  

c o u r t  c a s e  t h a t  r e s u l t e d  i n  t h e  West Val ley  s p e n t  f u e l  s h i p p i n g  

campaigns.  RG&E had r e a c h e d  a n  agreement w i t h  NYSERDA on t h e  

removal o f  RG&E-spent f u e l  p r i o r  t o  NYSERDA i n i t i a t i n g  l e g a l  a c t i o n  

a g a i n s t  Nuclear Fue l  S e r v i c e s ,  I n c .  (NFS) and t h e  u t i l i t i e s .  There  

were acme i n t e r r u p t i o n s  d u r i n g  t h e  campaign, which a r e  d e s c r i b e d  as 

f o l l o w s :  

August 1 985 

Shipments a r e  t e m p o r a r i l y  suspended f o r  about  1 week due t o  

abnormal ly  h i g h  t r a f f i c  l e v e l s  d u r i n g  t h e  E r i e  County f a i r  

i n  Hamburg, New York. 

December 1 985 

A second-  postponement occur red  (f r a n  November 27, 1985 t o  

January 7 ,  1986) when RG&E, i n  c o n j u n c t i o n  wi th  DOE, 

sponsored a demons t ra t ion  o f  s p e n t  f u e l  rod  conso l  i d a t i o n  

t e c h n i q u e s  a t  West V a l l e y  u s i n g  RG&E f u e l  . 



J a n u a r y  1986 

Shipments of  unconso l ida ted  f u e l ' r o d s  resume a l o n g  wi.th some 

shipment  o f  f u e l  r o d s  which had been c o n s o l i d a t e d  i n  t h e  r o d  

c o n s o l i d a t i o n  demons t ra t ion  performed f o r  RG&E and DOE by 

t h e  Nuc lea r  Assurance C o r p o r a t i o n ,  RG&E1 s s h i p p i n g  a g e n t .  

. . 
6.5 INEL S h i p p i n g  Campaigns 

Thoro w i l l  hc 85 IIWR Cypc 9~17 n.- .~enrt~lies 3119 40 BWR b y b i d  SNF 

a s s e m b l i e s  i n  two demons t ra t ion  c a s k s  sh ipped  by r a i l  f o r  t h i s  

campaign t o  I N E L  nea r  Idaho F a l l s ,  Idaho.  

Known r o u t i n g  and o t h e r  s h i p p i n g  i n f o r m a t i o n  a r e  g iven  i n  Tab le  7 .  

Note t h a t  much o f  t h i s  i n f o r m a t i o n  h a s  n o t  y e t  been de te rmined .  

S e c t i o n  2.4 o f  Reference  1 g i v e s  o t h e r  a v a i l a b l e  i n f o r m a t i o n  abou t  

t h i s  f u t u r e  campaign. 

These SNF a s s e m b l i e s  were o r i g i n a l l y  earmarked f o r  shipment  t o  Oak 

Ridge N a t i o n a l  Labora to ry .  The d e s t i n a t i o n  was s u b s e q u e n t l y  changed 

t o  INEL, and t h e  shipment  e f f o r t  h a s  evolved i n t o  a c o o p e r a t i v e  

agreement between DOE and NFS t o  demons t ra te  t h e  f e a s i b i l i t y  of  

t r a n s p o r t  and long-term s t o r a g e  u t i l i z i n g  d u a l  purpose c a s k s  

des igned  e x p r e s s l y  f o r  t h e s e  purposes .  Because DOE h a s  t a k e n  t i t l e  

t o  t h e  f u e l  p r i o r  t o  sh ipment ,  t h e  s h i p m e n t s ,  i n c l u d i n g  loadi,ng and 

p r e p a r a t i o n  f o r  t r a n s f e r  t o  a c a r r i e r ,  w i l l  be exempt from NRC 

a u t h o r i t y  . 

One dua l -purpose ,  90.7 M g  (1 00-ton) c a s k  h a s  been scheduled t o  be 

l o a d e d  w i t h  t h e  40 PWR t y p e  SNF a s s e m b l i e s  and t h e  o t h e r  d u a l  

purpose 90.7 Mg (100-ton) c a s k  h a s  been s c h e d u l e d  t o  be l o a d e d  w i t h  

t h e  85 BWR t y p e  SNF assembl ies .  These  sh ipments  comprise  t h e  

approx imate ly  26 MTU of SNF assembl ies  under DOE l i c e n s e .  However, 

when concerns  and q u e s t i o n s  were r a i s e d  i n  t h e  summer of 1985 over  

t h e  e q u i v a l e n c e  o f  D O E 1 s  and N R C 1 s  c a s k  c e r t i f i c a t i o n  p r o c e s s ,  DOE 

o f f i c i a l s  d e c i d e d  t o  d e f e r  t o  NRC f o r  c e r t i f i c a t i o n  of t h e  c a s k s .  



TABLE 2 

HESP VALLEY SPENT FUEL SHIPKENTS 

Metric 
Tons of Number of Number of 
Uranlum Assemblies Shipments 

Orlginal 
Scl-eduled Expected 

S t a r t  Completion 

Actual S t a r t  
or Current 

S ta tus  

Campaign 
Completion o r  

Current S ta tus  

11 /06/84 

Campal.gn & 
Destination 

Mode 
TY pe* - 
Truck 
(BUR ) 

Truck 
(WR) 

Truck 
(BUR) 

Truck 
(PWR) 

Rail 
(BWR) 

Comments 

Dresden M r r i s ,  
I l l i n o i s  

Fal l  1983 Spring 1984 Cask Type: TN-9 
Capacity: 7 BWRs 

Point Beach 
Two Rlvens, WI 

Fa l l  1983 Summer 1984 Cask Type: N L I  1/2 
Capacity: 1 PWR 

Fal l  1984 $ring 1985 Oyster Cresk 
Toms River. N J  

Cask Type: TN-9 
Capacity: 7 BWRs 

Cinna 
Oatarlo. N K  

Spring 1984 Summer 1985 Cask Type: N L I  1/2 
Capacity: 1 PWR 

Idaho Natimal** 
EmglneerPng 
Laboratory 
Idaho F a l l s ,  ID 

11 85 Later Sumer 1985 Fal l  1985 Projected 
S t a r t  : 

Mid 1988 

Pro; ected 
Completion: 

End of 1988 

Cask Type ( s ) :  Two 
t ranspor tab le  and 
s torage demonstration 
casks (100 & 105 tons 
under SARP review by N R C  
f o r  c e r t i f i c a t i o n .  

Later Smmer 1985 F a l l  1985 Projected June 1986 
S t a r t  : 
Sprlng 1986 

Ra 11 15 4 0 

rn (PWR) 
I 
4 

- - 
TOTAL 163 750 

'BWR - Boillng Water Reactor 
PWR = Pressurized Water Reactor 

**OrlginaL des t lna t lon  was Oak Rldge National Laboratory 



YESf VALLEY TO DRESDEN SHIPPING CAIBAIQI--SUPPLEHEWARY DETAIL 

Ouner/Shipper: Commonwealth Edison Co., Chicago, IL 
Generating Reactor: Dresden NGS, Morris. I L  
Shipper 's  Agent: ~ r a n s n u c l e a r  Inc . ,  White Pla ins ,  N Y  
Carrier:  Home Transportation, Marrietta,  GA 
Cask Type: TN-9 (NRC Cer t i f i ca te  of Compliance No. 9016) 

- Capacity - 7 boi l ing water r eac to r s  
- Loaded Weight - 80,000 l b  
- Transport Mode - Overweight Truck 
- Loaded Transport Vehicle Weight - 115,000 l b  

Total Cma=Wy Trip  Mllaaoc: 642 m i  
Projected Shipment Frequency: 1 shipment/week 
Total  Number of Shipments: 3 0 
Total  SNF-Ton Miles: 642 ml/shipment x 30 shipments/campaign = 1 ~ , 2 h n  

mi/aampaim 
Total  Metric Tons of Uranium- 
Miles ( t o  complete oampaign): 642 m i  x 30 shipments/campalgn X 20 MTU/30 

shipments = 12,840 t-TU m i  
- - 

Road Transport Route 

- - 

Distance (mi) 

New York 

1.  West Valley NFS F a c i l i t y  v ia  
Sohwartz Road t o  US 219 

2. US 21 9 N t o  NY 39 
3. NY )9 W t o  U3 20 
4. US 20 t o  N Y  60 
5. NY 60 N t o  1-90 (NY Thrwa~) 
6. 1-90 S to.Penneylvonin S t a t e  Line 

Subtotal  

Pennsylvania 

7. 1-90 W t o  1-79 
8. 1-79 S t o  1-60 
Y.  1-80 W t o  Ohio S t a t e  Line 

Subtotal  

VnlO - 
10. 1-60 W t o  Indiana S ta te  Line 

Subtotal 

Indiana 

11. 1-60 W t o  I l l i n o i s  S ta te  Line 

Subtotal  

I l l i n o i s .  

12. 1-60 W t o  1-55s 
13. 1-55 via  Lorenzo Road t o  Dresden 

Subtotal  

GRAND TOTAL 



WEST' VALLEY TO POINT BEACH SHIPPING CAHPAIGN--SUPPLEMENTARY DETAIL 

OwneF/shipper: Wisconsin E l e c t r i c  Power Company, Milwaukee, W I  
Genera t ing  Reactor :  P o i n t  Beach NCS, Two R i v e r s ,  W I  
S h i p p e r ' s  Agent: Nuclear  Agsurance C o r p o r a t i o n ,  Norc ross ,  GA 
C a r r i e r  : T r i - S t a t e  Motor T r a n s i t  Company, J o p l i n ,  MO 
C a s k  Type: NLI 1 / 2  (NRC C e r t i f i c a t e  o f  Compliance No. 901 0 )  

- Capac i ty  - 1 p r e s s u r i z e d  water r e a c t o r  
( o r  2 b o i l i n g  water  r e a c t o r s  

- Loaded Weight - 44,000 l b  
- T r a n s p o r t  Mode - Lega l  Weight Truck (LWT) 
- Loaded T r a n s p o r t  V e h i c l e  Weight - 72,000 l b  

T o t a l  One-Way T r i p  Mileage:  784 m i  
P r o j e c t e d  Shipment Frequency: 3 shipments/week 
T o t a l  Number o f  Shipments:  114 
T o t a l  SNF -Ton Mi les  : 784 mi/shipment x 114 shipments/campaign = 89,376 

mi/campaign 
T o t a l  M e t r i c  Tons o f  Uranium- 
Miles ( t o  complete  campaign):  784 m i  x 114 shipments/campaign x 43 MTU/114 

shipments  = 33,712 MTU m i l e s  

Road T r a n s p o r t  Route 

N e w  York 

1 1 .  West Va l ley  t o  Dresden Route 
t o  I l l i n o i s  S t a t e  l i n e  (Tab le  3) 

S u b t o t a l  

I l l i n o i s  
-- --- - - . . - 

12. 1-80 W t o  1-294 
13. 1-294 N t o  1-94 
14. 1-94 N t o  Wisconsin S t a t e  L ine  

S u b t o t a l  

Wisconsin 

15. 1-94 N t o  1-43 
16. 1-43 N t o  WI-147 
17. WI-147 E t o  WI-163 
18.  WI-163 t o  Nuclear  Road 
19. Nuclear Road t o  P o i n t  Beach F a c i l i t y  

S u b t o t a l  

GRAND TOTAL 



TABLE 5 

WEST VALLEY TO GINNA SHIPPING CAMPAIGN--SUPPLEMENTARY DETAIL 

Owner/Shipper : Rochester Gas and Elec t r i c  Company, Rochester, N Y  
Generating Reactor: Ginna N G S ,  Ontario, NY 
Shipper ' s  Agent: Nuclear Assurance Corporation, Norcross, GA 
Carr i e r  : Tri-State Motor Transi t  Company, Jopl i n ,  MO 
Cask Type: 'NLI - 1/2 (NRC Ce r t i f i c a t e  of compliance #9010) 

- Capacity - pressurized water reactor  
(or 2 boi l ing water r e ac to r s )  

- Loaded Weight - 44,000 l b  
- Transport Mode - Legal-Weight T r ~ c k  
- ' ~ o a d e d  Transport Vehicle Weight - 150.5 m i  

Tota l  One-way T r i p  Mileage: 158.5 m i  
Projected Shipment Frequency: 1 t o  7 shipments/week 

8 1 Tota l  N7mber of Shipments: 
Total  SNF-Ton Miles : 12,838 
Tota l  Metric Tons of Uranil~m- 
Miles ( t o  complete campaign): 4,913 . . 

Road Transport Route Distance ( m i  ) 

New York 

1 .  West Valley NFS Fac i l i t y  v i a  
Schwartz Road t o  US 219 4 

2. US 219 N t o  1-90 (Thruway) 32 
3. 1-90 E t o  NY 21 ( ~ x i t  43, N Y  Thruway) 85 
4. NY 21 t o  Hackett Road 

Hackett Road t o  Yellow M i l l  Road 
Yellow M i l l  Road t o  N Y  31 
NY 31 W t o  N Y  31 F 37.5 
N Y  31 F t o  N Y  350 
N Y  350 t o  Ginna NGS 

Total (a complete i n t r a - s t a t e  r ou t e )  158.5 



TABLE 6 

WST VALLEY T O  OYSTER CREEK SHIPPING CAHPAI(;N--SUPPLEMENTARY DETAIL 

Owner/Shipper : GPU/Jersey C e n t r a l  Power & L i g h t  Company, Morristown, NJ 
Genera t ing  Reactor  : Oyster  Creek,  NGS , Forked R i v e r ,  N J  
S h i p p e r ' s  Agent : T r a n s n u c l e a r  I n c  . , White P l a i n s  , N Y  
C a r r i e r  : T r i - S t a t e  Motor T r a n s i t  Company, J o p l  i n ,  MO 
C a s k  Type: TN-9 (NRC C e r t i f i c a t e  of Compliance No. 9016) 

- Capac i ty  - 7 b o i l i n g  wa te r  r e a c t o r s  
- Loaded Weight - 80,000 l b  
- T r a n s p o r t  Mode - Overweight Truck 
- Loaded T r a n s p o r t  V e h i c l e  Weight - 11  5 ,000-  l b  

( 2  TN-9s - S e r i a l  No. 1 & 2 used  i n ' t h i s  campaign) 

T o t a l  One-Way T r i p  Mileage:  531 m i  ( p e r  NRC approved r o a d  r o u t e ,  9 /84)  
P r o j e c t e d  Shipment Frequency: 3 shipments /b iweekl  y 
T o t a l  Number of Shipments:  32 
T o t a l  M e t r i c  Tons of  Uranium- 
Mi les  ( t o  compiete campaign) : Not A v a i l a b l e  

Road ' ~ r a n s  por t Ro:lt e Dis tance  ( m i )  

New York 

1 .  West Va l l ey  NFS f a c i l i t y  v i a  
Schwartz  Road t o  US 21 9 

2. US 219 N t o  1-90 (NY Thruway) 
3. 1.-90 n o r t h / e a s t  t o  1-481 
4. 1-481 s o u t h  t o  1-81 
5. 1-81 s o u t h  t o  Pennsylvania  Line  

S u b t o t a l  

Pennsylvania  

6. 1-81 S t o  1-380 
7. 1-380. E t o  1-80 
8. 1-80 E t o  N J  L ine  

Ohio - 
9 .  
10. 
1 1  0 
12. 
13. 
14. 
1 5 .  
16. 
17.  

1-80 E t o  1-287 
1-287 S t o  1-95 ( N J  Turnp ike )  
1-95 S t o  1-195 
1-195 W t o  N J  537 
N J  537. E t o  N J  571 
N J  571 S t o  N J  Garden S t a t e  Parkway (NJGSP) 
NJGSP S t o  Lacey Road 
Lacey Road E t o  US-9 
US 9 t o  Oyster  Creek NGS 

G R A N D  TOTAL 



7 .0  SNF SHIPPING OPERATIONS 

The s h i p p i n g  o u t  of  t h e  SNF a s s e m b l i e s  from t h e  WVDP w a s  s i m i l a r  t o  t h e  

s h i p p i n g  i n  and un load ing  o p e r a t i o n s  summarized i n  S e c t i o n  4.0, and 

c o n s i s t e d  o f :  a )  r e c e i p t  of t h e  empty c a s k  o n  s i t e ,  b )  removing t h e  

cask from t h e  t a n k  i n  FRS, c )  p repp ing  t h e  c a s k  i n  t h e  decon tamina t ion  

s t a l l  f o r  t h e  CUP o p e r a t i o n s ,  d )  i n s t a l l i n g  t h e  cask i n  t h e  CUP w h i l e  

i s o l a t i n g  i t  from t h e  contaminated pool w a t e r ,  e )  t r a n s f e r r i n g  t h e  SNF 

assembly ( i e s )  i n  t h e i r  c a n i s t e r s  fkom t h e  f u e l  s t o r a g e  pool  i n t o  t h e  CUP, 

f )  p l a c i n g  t h e  SNF assembly ( i e s )  i n t o  t h e  c a s k ,  g )  c l o s u r i n g  t h e  cask 

and removing i t  from t h e  CUP h )  t r a n s f e r r i n ~ . t h e  cask t o  t h e  

decon tamina t ion  s t a l l ,  i ) prepp ing  t h e  loaded  c a s k  f o r  s h i p p i n g ,  

j ) i n s t a l l i n g  t h e  c a s k  on its t r u c k ,  and  k )  comple t ing  t h e  

decon tamina t ion  f o r  s h i p p i n g .  

S a f e t y  C o n s i d e r a t i o n s  

The SNF Removal Program at West Va l l ey  w a s  planned and performed i n  

conformance wi th  program s a f e t y  c r i t e r i a .  T h i s  c r i t e r i a  c o n s i s t e d  
. . 

o f  s i x  major t o p i c s  as f o l l o w s :  

7.1.1 Ensure t h e  s a f e t y  of  a l l  o p e r a t i n g  pe r sonne l  

7.1.2 Ensure t h e  s a f e t y  o f  t h e  p u b l i c  a t  a l l  t imes  

7.1.3 Ensure  t h e  p r o t e c t i o n  of t h e  environment a t  a l l  t imes 

7 . 1 4  Reduce pe r sonne l  and p u b l i c  exposure  t o  r a d i a t i o n  t o  "as low 

a s  r e a s o n a b l y  a c h i e v a b l e w  (ALARA) . T h i s  i n c l u d e d  r e d u c i n g  

t h e  h a n d l i n g  and l o a d i n g  times o f  t h e  SFIF a s s e m b l i e s ,  and 

making a l l  invo lved  o p e r a t i o n s  a s  e f f i c i e n t  and s a f e  as 

a c h i e v a b l e .  

7.1.5 Comply w i t h  F e d e r a l ,  S t a t e ,  and Local  o r d i n a n c e s  

7.1.6 Opei-ate e l f i c i e n t l y  ar.~rl ~ n l r ~ l m l z e  cost3 

7 - 1  



7 . 2  Types of S h i p p i n g  Casks 

There  were  two t y p e s  o f  c a s k s  used i n  t h e  s h i p p i n g  campaigns f  r a n  

West Va l l ey :  t h e  NLI 1 / 2 ,  t h e  TN-9. The 90.7 Mg ( 1 0 0 - t o n )  d u a l  

purpose  ( t r a n s p o r t a t i o n  and s t o r a g e )  c a s k s  a r e  t o  be used f o r  t h e  

INEL s h i p p i n g  campaign,  

7.2.1 NLI 1/2  C a s k s  

The 1 NLI 1/2  c a s k  made by N a t i o n a l  Lead I n d u s t r i e s  ( N L I ) ,  

was used f o r  t h e  P o i n t  Beach and Cinna campaigns. It  h a s  t h e  

c a p a c i t y  t o  ho ld  o n e  PWR t y p e  f u e l  assembly o r  two BWR 

a s s e m b l i e s  a s  i n d i c a t e d  by t h e  "1/2" c les ignat iun.  Each c a s k  

has  a l o a d e d  weight of 19,958 kg (44,000 l b s ) .  The NRC 

C e r t i f i c a t e  o f  Compliance i s  No. 901 0. The t r a n s p o r t  mode i s  

by l e g a l  weight t r u c k ,  and t h e  loaded  t r a n s p o r t  v e h i c l e  

weight  is 32,658 kg (72 ,000  l b s ) .  F i g W e  1 4  shows o n e  of 

t h e s e  c a s k s  belrig lowered i n  t h e  FRS and becured  t o  its 

t r a i l e r  and t r u c k  r e a d y  t o  r o l l .  

7.2.2 TN-9 Cask 

T h i s  c a s k ,  made by T r a n s n u c l e a r ,  I n c .  (TN) and d e a i m a t e d  

model 9 ,  was used f o r  t h e  Dresden and Oys te r  Creek 

campaigns.  It h a s  a c a p a c i t y  t o  ho ld  seven  BWR type  f u e l  
. . 
a s s e m b l i e s ,  and h a s  a'  l o a d e d  weight of 36,287 kg (80 ,000  l b s )  . 
  he‘ N R C  C e r t i f i c a t e  o f  Compliance i s  No. -9016. The t r a n s p o r t  

mode is by overweight  t r u c k ,  and t h e  l o a d e d  t r a n s p o r t  v e h i c l e  

weight i s  52,163 k g  (115,000 l b s ) .  F i g u r e  15 shows t h i s  cask  

b e i n g  l i f t e d  i n  t h e  FRS, and as i n s t a l l e d  o n  its t r a i l e r  and 

t r u c k .  



7.2 .3  90.7 Mg (.loo-Ton) Dual S t o r a g e  Cask 

Two casks  w i l l  be used - f o r  t h e  I N E L  campaign. They were made 

by T r a n s n u c l e a r ,  I n c  . f o r  a one- t ime usage.  The TN-REG 'cask 

w i l l  be used t o  c o n t a i n  t h e  40 PWR t y p e  SNF a s s e m b l i e s ,  and 

t h e  TN-BRP c a s k  w i l l  be f o r  t h e  85 BWR t y p e  SNF a s s e m b l i e s .  

.The Saf ' e t  y A n a l y s i s  Repor t s  f o r  t h e s e  c a s k s  . a r e  now under 

r e v i e w  f o r  NRC c a s k  c e r t i f i c a t i o n .  

These c a s k s  a r e  des igned  f o r  r a i l  t r a n s p o r t a t i o n .  They w i l l  

a l s o  be used f o r  d ry  s t o r a g e ,  a s  a demons t ra t ion  p r o j e c t ,  t h e  

t r a n s p o r t e d  SNF assembl ies  . 

7.3 C a s k  Opera t ions  

A f t e r  t h e  t r u c k  w i t h  t h e  empty s h i p p i n g  c a s k  a r r i v e s  a t  t h e  West 

V a l l e y  f a c i l i t y ,  t h e  t r u c k  and c a s k  a r e  thorough ly  i n s p e c t e d  and a l l  

r e c e i p t  documents completed and s i g n e d .  The t r u c k  is t h e n  d r i  veri 

i n t o  t h e  FRS Cask Unloading Area ,  and a f t e r  s u r v e y i n g ,  t h e  c a s k  

cover  and overpack a r e  removed. 

7.3.1 Removal f rom Truck 

The empty c a s k  is r i g g e d  f o r  L i f t i n g ,  and l i f t e d  t o  t h e  

v e r t i c a l  o n  t h e  t r u c k  c r a d l e  u s i n g  t h e  90.7 Mg (100- ton)  FRS 

c a s k  c r a n e .  The c a s k  i s  t h e n  l i f t e d  o f f  of  t h e  t r a i l e r  and 

t r a n s f e r r e d  t o  t h e  FRS.decontaminat ion s t a l l  w i t h i n  t h e  s t a l l  

s p r a y  r i n g  and p l a t f o r m .  

Prepp ing  t h e  Empty Cask 

I n s i d e  t h e  s t a l l ,  t h e  empty c a s k  i n t e r n a l  p r e s s u r e  and 

t e m p e r a t u r e  are checked. "Ptlt? c a s k  is  then e x e e r n a l l y  c l e a n e d  



w i t h  p r e s s u r i z e d  wa te r  s p r a y s  and r i n s e d  w i t h  d e m i n e r a l i z e d  

w a t e r .  I t  is surveyed  t o  a s s u r e  t h a t  any  s u r f a c e  

c o n t a m i n a t i o n  is below a l l o w a b l e  l e v e l s .  

C l e a r w e l l  Bucket and V i n y l  Cover 

After deconning a n d  c l e a n i n g  a l l  s u r f  aces, a NLI 1 /2 cask is 

moved, u s i n g  t h e  90.7 Mg (100- ton)  c r a n e ,  t o  t h e  c l e a r w e l l  

bucket  i n  t h e  CUP, and t h e  c a s k  lowered i n t o  t h e  c l e a r w e l l  

bucke t .  The c a s k  i n n e r  c l o s u r e  head is removed. The 

c l e a r w e l l .  bucket  i s  t h e n  moved t o  t h e .  lower ( 1  3.4 rn ( ( 4 4  

f o o t )  1 d e p t h  ) f l o o r  e l e v a t i o n  i n  t h e  CUP. 

The TN-9 cask d o e s  n o t  f i t  i n t o  t h e  c l e a r w e l l  bucke t .  To 

keep its o u t e r  s u r f a c e s  i s o l a t e d  from t h e  contaminated CUP 

w a t e r ,  a v i n y l  cover  i s  p laced  o v e r  and s e a l e d  t o  t h e  c a s k  

w i t h  s p e c i a l  dater reslvtarrl .  Laye i n  t h e  decon tamina t ion  

s t a l l .  When t h e  covered  c a s k  is  i n  t h e  C U P ,  c l e a n  

d e m i n e r a l i z e d  water f i l l s  t h e  s p a c e  between t h e  c a s k  and t h e  

v l r l y l  c o v e r .  This water1 11au a emall prslssl.u-e heon from an 

e l e v a t e d  t a n k  t o  a s s u r e  outward l e a k a g e  i n t o  t h e  CUP. 

7.3.4 SNF Assembly Hand1 ing  

The s e l e c t e d  SNF assembly and i ts  c a n i s t e r  a r e  removed from 

t h e  s t o r a g e  r a c u  p o s i t i v n  l r i  Lhe s t o r a g e  pool  (by means of 

t h e  f u e l  c a n i s t e r  c r a n e  on ehe f u e l  s tu rSage  puol l i ' i d g e ) ,  and 

p l a c e d  o n  t h e  l i f t  r a c k  i n  t h e  CUP. . The l i f t  r a c k  is moved 

t o  it3 lower  p o s i t i o n ,  and t h e  SNF assembly is t r a n s f e r r e d  

rrom i ts s t o r a g e  c c l n i ~ t e r  i n t o  t h e  t r a n s p o r t  ca.sk l_ooat.ed i n  

t h e  CUP ( u s i n g  t h e  f u e l  h o i s t  on t h e  CUP s e r v i c e  b r i d g e ) .  



7.3.5 Loaded Cask Handling 

After  t h e  cask inner  c l o s u r e  head i s  i n s t a l l e d ,  t h e  c l ea rwe l l  

bucket with t h e  loaded NLI 1 / 2  cask  i n s i d e  is  moved by t h e  

90.7 Mg (100-ton) c r a n e  t o  t h e  cask handl ing  p o s i t i o n  i n  t h e  

CUP. The loaded cask is then  removed from t h e  c l ea rwe l l  

bucket ,  ou t  of t h e  CUP, and placed i n  t h e  decontamination 

s t a l l  f o r  sh ipping  p repa ra t i ons .  

A s  t he  TN-9 ca sk  wi th  its v inyl  cover is  l i f t e d  ou t  of t he  

C U P ,  i t  is  manually sprayed with water t o  r i n s e  t h e  v iny l  cover 

of any contaminated pool water ,  a s  shown i n  F igure  16. The 

vinyl  cover is removed from t h e  TN-9 cask i n  t h e  

decontamination s t a l l ,  r i n s e d  o f f  and hung i n  s t o r a g e  f o r  t h e  

next  use . 

The cask c a v i t y  is pressur ized  wi th  a i r  t o  68.9 k Pa t o  103.4 k 

Pa (10-1 5 p s i g )  v i a  t h e  vent f o r c i n g  t h e  remaining water 

trapped i n  t h e  cask c a v i t y  t o  d r a i n  through t h e  d r a i n  

valve.  I n  a d d i t i o n  . t o  d r a i n i n g ,  t h e  sh ipping  procedure 

includes t he  fol lowing:  

0 Torque t h e  l i d  b o l t s  t o  a t  l e a s t  135.5 N * m  (100 f t .  l b ) .  

o  Attach t h e  pressure  check assembly t o  t h e  gasket  check 

l i n e .  

o  Open t h e  gasket  .check valve and p re s su r i ze  t h e  double 

O-ring s e a l  with u t i l i t y  a i r  l i n e  p re s su re  t o  690 k Pa 

(100 p s i g ) .  Close t h e  a i r  supply va lve  on t h e  p re s su re  

check assembly. 

o Check f o r  a  drop i n  pressure .  I f  t h e  p re s su re  should 

d r o p  within nne minute, r ep l aoe  t h c  O-ring and r e t e s t .  



o Vent  t h e  p r e s s u r e  from between t h e  O-r ings .  

o C l o s e t h e  g a s k e t  c h e c k v a l v e a n d r e m o v e t h e  p r e s s u r e  

check  a s s e m b l y .  

o  Attach t h e  p r e s s u r e  check  a s sembly  t o  t h e  c a v i t y  v e n t  

l i n e .  

o  Open t h e  v e n t  val ,ve and  p r e s s u r i z e  t h e  cask c a v i t y  w i t h  

552 k Pa i S U  p s i g  j a1.r. 

o  C l o s e  t h e  v e n t  v a l v e  and  remove t h e  p r e s s u r e  check  

a s sembly .  

o  Check t h e  d r a i n  a n d  v e n t  b a l l  v a l v e s  f o r  a i r  l e a k s  by 

d e p r e s s i n g  t h e  v a l v e s  i n  t h e  q u i c k  d i s c o n n e c t s .  

. o A t t a c h  a v e n t  l i n e  t o  t h e  v e n t  v a l v e .  and . .purge  t h e  a i r  

f r o m . t h e  c a s k  c a v i t y  t o  t h e  v e n t i l a t i o n  s y s t e m .  

. . 

o Remove t h e  v e n t  l i n e ,  c l o s e - t h e  v e n t  v a l v e ,  a n d  r e p l a c e  

and lockwlre a l l  ( 5 )  p o r t  c o v e r s .  

7.3.6 P l a c i n g  t h e .  Cask on  t h e  Truck 

After a washdown i n  the d e c o n t a m i n a t i o n  s t a l l ,  a R/S s u r v e y  

f o r  c o n t a m i n a t i o n  of e x t e r n a l  s e r v i c e s  is performed arid ariy 

i n d i c a t e d  d e c o n t a m i n a t i o n  i s  comple t ed .  a t  t h i s  p o i n t .  

P l acemen t  o f  the cask o n  t h e  t r a i l e r  i s  t h e n  s t a r t e d ,  and 

i n c l u d e s  t h e  f o l l o w i n g  s t e p s :  

o  After a r r i v a l  a t  t h e  p l a n t ,  t h e  t r u c k  a n d  empty t r a i l e r  

are i n s p e c t e d  and s u r v e y e d  f o r  c o n t a m i n a t i o n ,  and  t h e  

r e q u i r e d  f o r m s  r e c e i v e d .  



o After t h e s e  a c t i v i t i e s  have been c o m p l e t e d ,  t h e  t r a i l e r  

is  moved i n t o  t h e  FRS f o r  l o a d i n g .  

o U s i n g t h e 9 0 . 7 M g  ( 1 0 0 - t o n ) c r a n e , a t t a c h t h e c a s k  

l i f t i n g  yoke t o  t h e  cask u p p e r  t r u n n i o n s .  

o L o a d t h e c a s k o n t o t h e t r a i l e r  b y c a r e f u l l y  p l a c i n g t h e  

l o w e r ,  t r u n n i o n s  i n t o  t h e  t i e  downs a t  t h e  back end  o f  

t h e  t r a i l e r  . 

o L o w e r t h e c a s k t o t h e h o r i z o n t a l  p o s i t i o n w h i l e  k e e p i n g  

t he  90.7 Mg (100- ton )  c r a n e  c a b l e s  v e r t i c a l .  

o  Remove t h e  yoke f rom t h e  c a s k  a n d  s t o r e .  

o T i e  down t h e  uppe r  and  l o w e r  t r u n n i o n s .  

o A t t a c h  t h e  l i d  impact  l imiter t o  t h e  c a s k  a n d  t o r q u e  t h e  

f o u r  25.4 mm ( 1 - i n c h )  b o l t s  t o  135.5  N'm ( 1 0 0  f t  ;) l b .  

F i n a l  P r e ~ a r a t  i o n s  

, A  f i n a l  R a d i a t i o n  .and S a f e t y  Department  s u r v e y  is 

conducted .  If l e v e l s  i n d i c a t e d  by t h a t  s u r v e y  are w i t h i n  

F e d e r a l  and  WVDP s h i p p i n g  1 i m i  ts , t h e ,  t r a i l e r  pe r3onne l  

b a r r i e r s  a re  i n s t a l l e d  and l a t c h e d ,  t h e  " r a d i o a c t i v e "  l a b e l s  

are  a t t a c h e d  a n d  p l a c a r d s  .are i'ns t a l l e d .  

The t r u c k  t r a c t o r  and  t r a i l e r  are ins 'pec ted  by a n  independen t  

mechanic who i s  a c e r t i f i e d  New York S t a t e  v e h i c l e  

i n s p e c t o r .  I n  a d d i t i o n ,  t h e  New York S t a t e  Department  o f  

T r a n s p o r t a t i o n  (DOT) h a s  t h e  o p t i o n  o f  pe r fo rming  a f i n a l  

v e h i c l e  i n s p e c t i o n .  



The t r u c k  d r  i ver ' s s.hi ppi  ng papers  a r e  completed . These 

c o n s i s t  o f  t h e  B i l l  o f  Lad ing ,  t h e  R a d i o a c t i v e  Shipment . 

Record,  t h e  D r i v e r 1  s I n s t r u c t i o n  f o r  Exc lus ive  Use and t h e  

Rout ing  and Emergency Procedures .  The O p e r a t i o n s  S h i f t  

S u p e r v i s o r s  and a Qua1 i t y  Assurance R e p r e s e n t a t i v e  

i n d e p e n d e n t l y  r e v i e w  t h e  completed p rocedura l  check-off  list 

and s h i p p i n g  documents.  On t h e  day o f  sh ipment ,  DOE 

c e r t i f i e d  t h a t  t h e  c a s k  was l o a d e d  i n  accordance  w i t h  t h e  

p r o c e d u r e s .  The u t i l i t y  r e p r e s e n t a t i v e  reviewed t h e  s h i p p i n g  

papers  and s i g n e d  them. The d r i v e r  is g iven  h i s  copy and t h e  

recigient ' 8  mgy o r  t h e s e  p a p e r s .  The DOE r e p r e s e n t a t i v e  ' 

prov ided  a copy of t h e  s h i p p i n g  p a p e r s  f o r  t h e  NRC 

r e p r e s e n t a t i v e ,  who reviewed t h e  papers  when he a t t e n d e d  

t h e s e  s h i p p i n g  mee t ings .  At tendance was o p t i o n a l  f o r  t h e  

N R C ,  and  t h e i r  r e p r e s e n t a t i v e  was no t  p r e s e n t  f o r  a l l  

mee t ings .  

7.3.8 Opera t ions  f o r  t h e  Other  Casks 

The o p e r a t i o n s  g iven above i n  7.3.1 t o  7.3.7 a re  genera l1  y 

f o r  t h e  N L I  1 / 2  c a s k s  where one  PWR t y p e  SNF assembly a t  a  

Lime 1s luaded .  The uper la t ions  a l s o  a p p l y  f o r  the TN-9 cask 

l o a d i n g  scheme where seven BWR t y p e  SNF assemblies are ~ 1 3 p d  

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

7.3.4 would be r e p e a t e d  s e v e n  times. The l o a d e d  TN-9 c a s k  

was vacuum d r i e d .  

FOP the yU:l Mg ( I U U - ~ O ~ )  Dual Purpose Casks, t h e  c a s k  

h a n d l i n g  o p e r a t i o n s  would be  s i m i l a r  t o  t h o s e  g iven  i n  7.3.1 

tn  7.3,7 w i t h  t.he exceptions bhat. t.he SW &assembly hand l i ng  

( s e e  7.3.4) o p e r a t i o n s  would be r e p e a t e d  40 times f o r  t h e  TN- 

REG C a s k  and  85 times f o r  t h e  TN-BRP c a s k .  

7.4 Unexpected Even t s  

Most of t h e  SNF assembly removal o p e r a t i o n s  went a c c o r d i n g  t o  t h e  



procedures  and were uneven t fu l  . N a t u r a l l y  t h e r e  were a  few 

unexpected e v e n t s .  

7.4.1 The Red Oxide Problem 

During t h e  Oys te r  Creek Campaign a ' r e d  o x i d e  f l a k e d  o f f  t h e  

BWR SNF a s s e m b l i e s  as a  result of  t h e  vacuum d r y i n g  

p r o c e s s .  T h i s  c louded  t h e  wa te r  i n  t h e  c a s k  and  CUP s o  t h a t  

v i s i b i l i t y  f o r  l o a d i n g  t h e  f o l l o w i n g  SNF a s s e m b l i e s  i n  t h e  

same c a s k  was g r e a t l y  r educed .  T h i s  made t h e i r  c a s k  l o a d i n g  

very  d i f f i c u l t  and time-consuming. T h i s  r e d  o x i d e  t i n t e d  t h e  

CUP, and r e s u l t e d  i n  h igh r a d i a t i o n  l e v e l s  i n  d r a i n  l i n e s  

when t h e  c a s k  was be ing  d r a i n e d  i n  t h e  decon tamina t ion  

s t a l l .  It .was determined t h a t  t h i s  m a t e r i a l  was i r o n  o x i d e  

f r o m . t h e  GPU SNF a s s e m b l i e s  which were BWR t y p e .  The i r o n  

ox ide  came from condensa te  i n  t h e  BWR p l a n t  c y c l e  and 

d e p o s i t e d  o n  t h e  SNF assembl ies .  Recovery from t h i s  

unplanned e v e n t  r e s u l t e d  i n  c o n s i d e r a b l e  d e l a y  and  a d d i t i o n a l  

expended e f f o r t .  

7.4.2 Bowed and Twis ted SNF ~ s s e m b l i e s  

Approximately a  dozen o f  t h e  SNF assembl ies  o u t  of' t h e  625 

t h a t  were handled i n  t h e  f o u r  completed campaigns were 

n o t i c e a b l y  t w i s t e d  and /o r  bowed. One o f  t h e s e  is shown i n  

Pigwe 13. Thcoc gPO88ly d i s t o r t e d  SNF assembl ies  were 

removed from t h e i r  c a n i s t e r s  and l o a d e d  i n  c a s k s  wi thou t  

s e r i o u s  consequences . However , t h e r e  were a d d i  t i o n a l  t ime  

d e l a y s  due t o  t h e  e x t r a  c a r e  r e q u i r e d  i n  h a n d l i n g  

o p e r a t i o n s .  The F i g u r e  1 3  SNF assembly was sh ipped  by i t s e l f  

i n  a  NLI 1 / 2  c a s k  t o  t h e  Dresden NCS as r e p o r t e d  i n  S e c t i o n  

7.4.3 Damaged Fuel  Rods 

During t h e  completed campaigns t h e r e  were s e v e r a l  SNF 



a s s e m b l i e s  w i t h  damaged f u e l  r o d s .  These were  d i s c o v e r e d  by 

unde rwa te r  v i d e o  o b s e r v a t i o n  d u r i n g  i n s p e c t i o n  o f  t h e  SNF 

a s s e m b l i e s  as t h e y  were wi thdrawn f rom t h e i r  c a n i s t e r s  i n  t h e  

CUP. Damaged r o d  a s s e m b l i e s  were i n s e r t e d  i n t o  s p e c i a l  

fa i led  f u e l  c a n i s t e r s .  These  c a n i s t e r s  were t h e n  pl.aced i n  

t h e  s h i p p i n g  c a s k s  f o l l o w i n g  s t a n d a r d  p r o c e d u r e s .  

7.4.4 D i s t o r t e d  G r i d s  

Some o f  t h e  SNF a s s e m b l i e s  t h a t  were h a n d l e d  d u r i n g  t h e  f o u r  

campa igns ,  had  a g r i d  ( o r  g r i d s ) ,  which s p a c e  and h o l d  t h e  

f u e l  r o d s  bur~dleci i n  position, were d i s t o r t e d  and 

misshapen.  These  t o o  were r e v e a l e d  d u r i n g  unde rwa te r  v i s u a l  

inspectiorl as the a s s e m b l i e s  were b e i n g  wi thdrawn from t h e i r  

c a n i s t e r s .  S p e c i a l  f a i l e d  f u e l  c a n i s t e r s  (see S e c t i o n  7 .4 .3 )  

were a l s o  u s e d  t o  h a n d l e  t h e s e  a s s e m b l i e s .  

7.4.5 R e g u l a t o r y  Problems 

Again ,  t h e s e  p rob lems  are a 3 s o c i a t e d  w i t h  t r a n s p o r t a t i o n ,  and  

i n v o l v e d  t h e  New Yur-k SLate DUl' I l l C e r p r e t a t i o n  o f  

r e g u l a t i o n s .  Problems were e x p e r i e n c e d  i n  t h e  a r e a s  o f  

1 )  DOT I11 L a b e l s ,  2) Truck e s c o r t  r e q 1 1 i r ~ m ~ n t . 8 ,  and 3 )  t ruolc 

~ v ~ r u e i g h t  res t r i o t i o m ,  

7.4.6 I n s p e c t i o n  Problems 

Dur ing  t h e  1 2  hour  p r e - s h i p  s u r v e y ,  c e r t a i n  areas o f  t h e  

s h i p p i n g  cask t e n d e d  t o  l e a c h  o u t .  (The s u r f a c e  

c o n t a k n a t i o n  i n c r e a s e d  w i t h  t i m e . )  T h i s  c a u s e d  c o n s i d e r a b l e  

d e l a y  and  a d d i t i o n a l  c l e a n i n g .  

WVNS h a s  a p o l i c y  t h a t  c a s k s  have t o  be s u r v e y e d  w i t h i n  1 2  

h o u r s  b e f o r e  s h i p m e n t .  T h i s  p o l i c y  was i n s t i t u t e d  d u e  t o  t h e  

f a c t  t h a t  c a s k  s u r f a c e s  which have  been exposed-  t o  

c o n t a m i n a t i o n  (i  . e .  pool  w a t e r )  have  a t endency  a t  times t o  
l e a c h  c o n t a m i n a t i o n  from t h e  p o r e s  o f  t h e  c a s k  s u r f a c e .  The 



purpose  o f  t h e  s u r v e y  was t o  e n s u r e  t h a t  c a s k  s u r f a c e s  were 

w e l l  w i t h i n  t h e  a l l o w a b l e  l i m i t s  as p r e s c r i b e d  by 49 CFR 

173.400 and 10 CFR 71. When c a s k  s u r f a c e s  were found n o t  t o  

meet t h i s  c r i t e r i a ,  t h e  c a s k  would be decontaminated and 

resurveyed .  

F u e l  Rod C o n s o l i d a t i o n  Program 

During c a l e n d a r  yea r  1985 and e a r l y  1986, a f u e l  r o d  c o n s o l i d a t i o n  

program was conducted a t  WVDP FRS u s i n g  s i x  SNF a s s e m b l i e s  from t h e  

Ginna campaign i n v e n t o r y .  T h i s  program was conducted t o  r u n  i n  

p a r a l l e l  wi th  some of t h e  WVDP SNF removal program o p e r a t i o n s .  

A t o t a l '  of 1074 f u e l  r o d s  were p u l l e d  from t h e  s i x  SNF a s s e m b l i e s  

wi thout  any s i g n i f i c a n t  problems. A compaction r a t i o  of 1 .8  t o  1 was 

a t t a i n e d .  T h i s  program i s  r e p o r t e d  i n  more d e t a i l  by Reference  2. 

FRS Pool  Dismantlement 

During t h e  SNF removal program campaigns,  a c t i v i t i e s  were performed 

f o r  d i s m a n t l i n g  t h e  FRS pool c a n i s t e r s  and  their ho ld ing  r a c k s .  

T h i s  i s  t o  p rov ide  s p a c e  i n  t h e  pool f o r  underwater s i z e  r e d u c t i o n  

equipment and o p e r a t i o n s  . 

7.6.1 Opera t ion  

A s p e c i a l  c a n i s t e r  c u t t i n g  r i g  (CCR) was des igned  a n d  b u i l t  

t o  c u t  t h e  ends  and s u p p o r t  r i n g  s e c t i o n s  o u t  of  t h e  

c a n i s t e r s .  T h i s  CCR was i n s t a l l e d  i n  t h e  n o r t h e a s t  c o r n e r  of'  

t h e  FRS s t o r a g e  pool .  The CCR was e s s e n t i a l l y  an  aluminum 

s t r u c t u r a l  f rame which s u p p o r t e d  a r o t a t i n g  j i g  t h a t  h e l d  t h e  

c a n i s t e r s .  The c u t t e r s  were a l s o  mounted o n  t h i s  

s t r u c t u r e .  The s t r u c t u r e  i t s e l f  was a t t a c h e d  t o  t h e  e a s t  

 all of the storage pool under f o u r  f e e t  of w a t c r .  



Development s t u d i e s  were conducted i n  p lace  t o  render  t h e  CCR 

o p e r a t i o n a l .  High p re s su re  water j e t s  with c u t  t f n g  a b r a s i v e s  

(garne t  powders). were f i r s t  t r i e d  f o r  t h e  a c t u a l  c u t t i n g  

medium. Problems with t h e  clouding of t h e  pool water and 

c logging  of  the  pool water f i l t e r s  r e s u l t e d  i n  t h e  adopt ion 

of saw type  c u t t e r s  f o r  t h e s e  ope ra t i ons .  

7.6.2 Results 

A 3  t h e  SNF assemblies were removed from the  c a n i s t e r s  i n  

which they  were s t o r e d  i n  t h e  FRS pool and shipped back t o  

t h e i r  u t i l i t y  ISWII~I-Y , Lilt! elnpl;y c a n i s t e r s  were s t o r e d  I n  t h e  

pool u n t i l  they  could be size-reduced i n  t h e  CCR. There t h e  

empty c a n i s t e r s  were cu t  i n  four  p laces  ( 5  p i e c e s )  t o  remove 

t h e  ends and suppor t  r i ng .  

After some decontamination i n  t h e  s to rage  pool ,  t h e  ends and 

suppor t  r i n g  s e c t i o n s  of t h e  c a n i s t e r s  were placed i n  208 

Li t re ,  (55 ga l lon ) .d rums  f o r  diopoaal  . The c y l i n d r i c a l  

. leng.thu were taken out of' t h e  pool t o  a s p e c i a l  c a n i s t e r  

cy l inde r  hyd rau l i c  c rush ing  machine (CCCM) where t hey  were 

e s s e n t i a l l y  f l a t t e n e d .  They were then placed i n  s t anda rd  

B-25 s t e e l  boxes , which a r e  approximately 121 9 mrn x 121 9 mm x 

1829 mm l ong  ( 4  f t .  x 4 f t .  x 6 f t . ) ,  f o r  d i sposa l .  

These c a n i s t e r  s i ze r educ t ion  ope ra t i ons  were being performed 

a s  t h e  schedule  permit ted du r ing  and between t h e  SNF four  

removal campaigns. About t h r e e  months a f t e r  t h e  f o u r t h  SNF 

removal campaign was completed, all of the  pool s t o r a g e  

c a n i s t e r s  t h a t  were scheduled f o r  s i z e  r educ t ion  were cu t  and 

prepared f o r  waste d i s p o s a l .  



The FRS s torage  pool racks  t h a t  supported t h e  c a n i s t e r s  w i l l  

be dismantled by d i v e r s ,  and removed from t h e  pool. These 

r a c k  s e c t i o n s  w i l l  be placed i n  s p e c i a l  steel boxes 4877 m 

(16 f t )  long ,  3658 mm (12 f t )  wide, and 762 mm (2-1/2 f t )  

h igh ,  f o r  d i sposa l .  

Can i s t e r s  wi th  t h e  SNF assemblies f o r  t h e  l a s t  INEL campaign 

and their support  r a c k s  are s t o r e d  i n  t h e  west end of t h e  FRS 

pool,  Here they  w i l l  be r e l a t i v e l y  i s o l a t e d  f r a n  t h e  e a s t  

end of t h e  pool where pre l iminary  decontamination and 

mderwater  size r educ t ion  ope ra t ions  can be conducted. 



FIGURE 14 
NLI Cask Being Lifted 

and Ready fur Transport 





FIGURE 16 
TN-9 Cask Being Withdrawn Fram the Paol 



8 . 0  PUBLIC ISSUES A N D  RESPONSES 

The SNF removal program a t  WVDP had t o  be conduct.e,d, t o  some e x t e n t  

a g a i n s t  a background of  i . n i  t i a l l y  misinf.ormed pub l i c . ,  opposi  t i o n  g roup  

a c t i o n s ,  p u b l i c  o f f i c i a l s ,  and c o n s i d e r a b l e  med-ia i n t e r e s t  ., Reference 3 

r e p o r t s  o n  t h i s  .phase  of  t h e  program i n  more d e t a i l . .  . .  

To inform t h e  p u b l i c  and a c h i e v e  a s u c c e s s f u l  s h i p p i n g  program, emphasis  

was placed upon communicatin$' wi th  l o c a l  groups  and the .media .  These 

communications worked t o  - f a c i l i t a t e  t h e  , sh ipments  and t o  g e n e r a t e  

a c c e p t a n c e  of n u c l e a r  f u e l  t r a n s p o r t a t i o n .  In fo rmat ion  programs were 

e s  t a b 1  i s h e d  which i n c r e a s e d  preparedness .  f o r  n u c l e a r  sh ipments  by 

emergency r e s p o n s e  teams. The media was informed. w i t h . i n t e r v i e w s  and 

o n - s i t e  p r e s s  c o n f e r e n c e s .  

8.1 Genera l  Pub l i c  

The major i s s u e  concern ing  t h e  g e n e r a l  p u b l i c  is s a f e t y  . . o f  t h e  

shipments .  The most widely  h e l d  misconcept ion is that; n u c l e a r  f u e l  

is a l i q u i d  c a p a b l e  o f  l e a k i n g  from i ts c o n t a i n e r  er. 

The Speakers  Bureau a t  t h e  WVDP was u t i l i z e d  t o  meet t h e s e  concerns  

of the g e n e r a l  p u b l i c .  Speaking engagements t o  c i v i c  groups  

a d d r e s s e d  n u c l e a r  f u e l  t r a n s p o r t  i n  d e t a i l .  , . 

. . 

I n  o r d e r  t o  i n c r e a s e  pub1 i c .  e d u c a t i o n  .on n u c l e a r  f u e l  s h i p p i n g ,  t h e  

s p e n t  f u e l  s t o r a g e  pool was i n c l u d e d  on v i l ? t u a l l y  e v e r y  Lour of  t h e  

p r o j e c t .  Guests  viewed t h e  a c t u a l  SNF a s s e m b l i e s  , t h e  s h i p p i n g  

c a s k s ,  and t h e  workers who. handled t h e  S,NF a s s e m b l i e s .  



8 .2  Environmental  G ~ O U D S  

The i s s u e s  g e n e r a t e d  by concerned  groups  such  a s  t h e  S i e r r a  Club,  

t h e  Audubon S o c i e t y ,  and t h e  Environmental  P o l i c y  I n s t i t u t e  c e n t e r  

on t h r e e  areas: 1 )  t e r r o r i s t  a c c e s s  t o  a n u c l e a r  f u e l  sh ipment ,  

2 )  lack of c r a s h  t e s t i n g  on c a s k s  c u r r e n t l y  i n  u s e ,  3) emergency 

p r e p a r e d n e s s  teams cannot  h a n d l e  a n u c l e a r  f u e l  a c c i d e n t  . 

These  i s s u e s  were a d d r e s s e d  i n  p r e s s  confe rences  and i n  speak ing  

engagements w i t h .  p u b l i c  o f f i c i a l s ' ,  c i v i c  g r o u p s ,  and emergency 

p r e p a r e d n e s s  teams .. The t e r r o r i s t  q u e s t i o n  was d i s c u s s e d  by 

emphasiz ing t h e  preplanned r o u t i n g ,  e s c o r t  v e h i c l e s  , s a f e t y  c h e c k s ,  

c o n f i d e n t i a l i t y  of  s h i p p i n g  t i m e s ,  and t h e  u l t i m a t e  d u r a b i l i t y  of 

t h e  c a s k s .  On t h e  i s s u e  o f  cask  t e s t i n g ,  t h e  S a n d i a  c a s k  c r a s h  

t e s t s  were shown s t r e s s i n g  t h e  s i m i l a r i t y  between t h o s e  c a s k s  and 

t h e  ones  used t o d a y .  Computer a s  w e l l  as p r o t o t y p i c a l  t e s t i n g  was 

a l s o  a c c e n t e d .  

8.3 P u b l i c  O f f i c i a l s  

Most impor tan t  t o  p u b l i c  o f f i c i a l s  and law .enforcement pe r sonne l  

were t h e  i s s u e s  of r o u t i n g ,  e s c o r t  v e h i c l e s ,  and n o t i f i c a t i o n  o f  

sh ipments .  

S i t e  c o n f e r e n c e s  h e l d  by p r o j e c t  managers f o r  l o c a l  o f f i c i a l s  s e r v e d  

t o  answer these q u e s t i o n s .  The shipment r o u t i r l g  was d e t a i l e d ,  use 

- . of escort v e h i c l e s  was a d d r e s s e d  and  conf i d e n t i  a1 i t y  o f  s h i p p i n g  

times was e x p l a i n e d .  O f f i c i a l s  were g i v e n ' a  t o u r  of t h e  fuel.. 

s t o r a g e  a r e a  where t h e y  saw t h e  c a s k s  and t r a n s p o r t  t r u c k s  and met 

t h e  managers who d i r e c t e d  t h e  t r a n s f e r  pr.ogram. 

WVDP and u t i l i t y  company s p e a k e r s  have a l s o  g iven  p r e s e n t a t i o n s  t o  

community o f f i c i a l s  upon r e q u e s t .  T h i s  h a s  a f f o r d e d  many 

o p p o r t u n i t i e s  t o  answer q u e s t i o n s  and c l a r i f y  t r a n s p o r t  p lans  and 

p rocedures .  



8.4 Media 

The West Va l l ey  Nuclear Fue l  T r a n s f e r  Program has  been covered  

widely i n  t h e  media f o r  a  number of r e a s o n s .  The t r a n s f e r  is t h e  

r e s u l t  of  a c o u r t  o r d e r  stemming from l i t i g a t i o n  between u t i l i t i e s  

h o l d i n g  t i t l e  t o  t h e  f u e l  and N e w  York S t a t e ,  t h e  owner of  t h e  

s t o r a g e  f a c i l i t y .  Media i n t e r e s t  is  h e i g h t e n e d  because  t h e  

shipments  c o n s i s t  of h i g h l y  r a d i o a c t i v e  s p e n t  n u c l e a r  f u e l .  

Fur thermore ,  t h e s e  sh ipments  t r a v e l  on major highways and t h e  

t r a n s p o r t  t imes  are c o n f i d e n t i a l  . 

West Va l l ey  o f f i c i a l s  reasoned t h a t  t h e i r  .open communications 

approach e s t a b l i s h e d  a t  t h e  p r o j e c t  would s e r v e  t o  g e n e r a t e  

conf idence  i n  t h e  f u e l  s h i p p i n g  program. A p r e s s  confe rence  was 

h e l d  p r i o r  t o  t h e  start of e a c h  SNF t r a n s f e r  campaign w i t h  s u p p o r t  

from each u t i l i t y .  Fact  s h e e t s  emphasiz ing emergency p reparedness  

and t h e  s a f e t y  r e c o r d  of n u c l e a r  m a t e r i a l s  t r a n s p o r t  were g i v e n  t o  

r e p o r t e r s  a l o n g  w i t h  p i c t u r e s  o f  t h e  c a s k ,  t r a n s p o r t  t r u c k s ,  and t h e  

f u e l  s t o r a g e  pool .  Media were t a k e n  t o  t h e  f u e l  h a n d l i n g  a r e a  t o  

see first hand how t h e  o p e r a t i o n  worlced, In terviowo w i t h  p r o j e c t  

managers were encouraged.  Management was , asked t o  emphasize s a f e t y  , 
e x p e r i e n c e  and t e c h n i c a l  e x p e r t i s e .  

8.5 Communications 

Communications were s t r e n g t h e n e d  s i g n i f i c a n t l y  by p r o v i d i n g  managers 

w i t h  media t r a i n i n g .  A key t o  t h e  f u e l  t r a n s f e r s  had been t h e  

c o o r d i n a t i o n  o f  i n f o r m a t i o n  among West Val ley  o f f i c i a l s  , t h e  c a s k  

owners,  and t h e  u t i l i t y  companies. T h i s  ensured  c o n s i s t e n t  and 

c o r r e c t  i n f o r m a t i o n  d i s t r i b u t i o n .  



The West V a l l e y  Demonstra t ion P r o j e c t  w i l l  c o o r d i n a t e  w i t h  t h e  

Department o f  Energy ( D O E )  i n  1987 t o  t r a n s p o r t  t o  I N E L  125 SNF 

assembl- ies  c u r r e n t l y  i n  FRS s t o r a g e  poo l .  T h i s  campaign w i l l  d i f f e r  

i n  s e v e r a l  r e s p e c t s  from e a r l i e r  campaigns. F i r s t ,  t h e  DOE h a s  

t aken  t i t l e  t o  tho SNF assombl ico.  Cccorid, the f u e l  w i l l  L i m d v e l  by 

r a i l  i n  two new dr.y s t o r a g e .  casks. T h i r d ,  t h e  t r a n s p o r t  r o u t e  

crosses more s t a t e s  t h a n  b e f o r e .  While t h e  p u b l i c  c o n m u t l i c a t i c ? ~ ~  

program w i l l  gear i tself  t o  t h e  p a r t i c u l a r  needs  o f .  t h e s e  r a i l  

t r a n s f e r s ,  t h e  same g e n e r a l  p r e c e p t  a p p l i e s  - accommodate t h e  p u b l i c  

w i t h  a s  much i n f o r m a t i o n  as p o s s i b l e .  F u l f i l l i n g  t h e  s p e c i a l  needs  

of  l o c a l  o f f  icia1.s and promoting o p e r a t i o n a l  s a f e t y  t o  t h e  g e n e r a l  

p u b l i c  and t h e  media are impor tan t  p r e r e q u i s i t e s  t o  a . s m o o t h  s p e n t  

f u e l  t r a n s p o r t a t i o n  program. 



9.0  .SCHEDULE, COST, EXPOSURE AND WASTE DATA 

I t  r e q u i r e s  t h e  e f f o r t  of  18 t o  20 p e o p l e  t o  t r a n s f e r  a PWR type  SNF 

assembly from t h e  FRS s t o r a g e  pool t o  t h e  c a s k ,  o n t o  t h e  t r u c k ,  and o n  

t h e  r o a d  t o  its d e s t i n a t i o n .  These peop le  and t h e i r  f u n c t i o n s  a r e  l i s t e d  

i n  Tab le  8. Only s i x  t o  e i g h t  of t h e s e  people  are WVDP p e r s o n n e l ,  and 

t h e y  a r e  i n c l u d e d  i n  t h e  s c h e d u l e  and c o s t  d a t a  o f  T a b l e  9  which a l s o  

l is ts  t h e  pe r sonne l  r a d i o l o g i c a l  exposures  and t h e  low l e v e l  wastes 

g e n e r a t e d  . 

9.1 P lann ing  and P r e p a r a t i o n  f o r  Sh ipou t  Campaigns 

A s  shown o n  T a b l e  9 ,  p l a n n i n g  f o r  t h i s  .SNF removal program s t a r t e d  

i n  c a l e n d a r  year  (CY) 1982 and ex tended  i n t o  t h e  f i r s t  h a l f  of 

., CY83. Most of t h i s  work w a s  e n g i n e e r i n g ,  'procurement ,  and 

t e s t i n g .  The program c o s t s  f o r  CY82 was $20K. The r a d i o l o g i c a l  

exposure  dose  and . w a s t e  g e n e r a t e d  was n e g l i g i b l e .  P r e p a r a t i o n  f o r  

t h e  s h i p o u t  campaigns began i n  e a r l y  CY83 and l a s c e d  throughout  t h e  

yea r .  T h i s  t a s k  i n c l u d e d  deconning and r e f u r b i s h i n g  t h e  FRS. The 

program c o s t s  f o r  CY 8 3  was $21 OK. 

Shipp ing  Opera t ions  

Sh ipp ing  o p e r a t i o n s  f o r  t h e  f o u r  completed campaigns of t h e  program 

s t a r t e d  the las t  p a r t  of' CY83 and ended e a r l y  CY86 a s  shown o n  Tab le  9 .  

These o p e r a t i o n s  i n c l u d e  a l l  t a s k s  and a c t i v i t i e s  i n c l u d e d  i n  t h e  

f o u r  completed SNF s h i p o u t  campaigns. The t o t a l  program c o s t  f o r  

CY84, 85, and  86 is $391 1K. These c o s t s  i n c l u d e  a l l  program c o s t s  

but  a s  shown on Tab le  9 ,  t h e  s h i p o u t  campaigns were t h e  predominant 

t a s k s  , 



The r a d i o l o g i c a l  exposure  dose  f o r  t h e  program s o  f a r  as shown on 

Tab le  9  is 46.1 Man Rem. The low l e v e l  waste genera ted  is 329.2 

c u b i c  m e t e r s  (uncompacted) . 

9.3 F I J I ? ~  Rnd Consolidation 

The n u c l e a r  f u e l  rod c o n s o l i d a t i o n  program was a r e l a t l v e l y  minor 

s t u d y .  A s  shown on Table  9 ,  i t  l a s t e d  a l i t t l e  over  a h a l f  y e a r ,  

and its c o s t  i s  inc luded  i n  t h e  CY85 and CY86 c o s t s .  The 

r a d i o l o g i c a l  exposure  was 2.5 Man R e m ,  and o n l y  b.4 c u b i c  mete r s  oS 

low l e v e l  wastes  were g e n e r a t e d .  

9.4 FRS Pool  Dismantlement 

T h i s  task s t a r t e d  i n  mid CY86 and  w i l l  ex tend  t o  mid CY87. The 

c o s t s  a r e  i n c l u d e d  i n  t h e  ~ ~ 8 6 .  CY87 c o s t s  have not y e t  been 

e s t a b l i s h e d .  A s  i n d i c a t e d  i n  T a b l e  9,  t h e  bu lk  o f  t h e  LLW genera ted  

(254.7 m3)  r e s u l t e d  from t h e  c a n i s t e r  d i smant led  work. 



TABLE: 7 

WEST VALLEY TO IDAHO NATIONAL ENGINEERING LABORATORY (INEL) 
SHIPPING CAMPAIGN--SUPPLEMENTARY DETAIL 

Owner/Shi pper  : Nuclear  Fue l  Services /US Department o f  Energy 
Genera t ing  Reactor :  RG&Ef s Ginna NGS and Consumer Powerf s Big Rock P t .  NGS 
Carrier: Unknown - T r a n s p o r t  Mode P r o j e c t e d  t o  be Rail as of 3/86 
Cask Type: Two 100-ton d u a l  purpose  c a s k s  ( t r a n s p o r t  and s t o r a g e )  

des igned  f o r  one-t ime usage.  Designed by T r a n s n u c l e a r ,  
I n c .  
TN-REG* 
- Capac i ty  - 40 PWR assembl ies  
TN-BRP* - Capac i ty  - 85 BWR a s s e m b l i e s  

T o t a l  One-Way T r i p  Mileage:  Actual  r a i l  mi leage unknown a t  t h i s .  t ime .  
( ~ i ~ h w a y  mileage : 2 ,700)  

Rail T r a n s p o r t  Route: Unknown a t  t h i s  t ime 

T o t a l  Number of Shipments:  1 

*SARfs f o r  TN-REG and TN-BRP c u r r e n t l y  a r e  undergoing rev iew by t h e  NRC f o r  
cask  c e r t i f i c a t i o n .  



TABLE 8 . 

o 18 - 20 p e o p l e  r e q u i r e d  t o  s h i p  o n e  c a s k  . . 

- 3 - 4 S t a t e  Troopers  ' T r u c k / T r a i l e r  ~ n s p e c t i o n / ~ s c o r t  

- 2 NYS DOT I n s p e c t o r s  T r u c k / T r a i l e r  I n s p e c t i o n  . . ,  

- 1 Truck Co-Ord Maintenance C o o r d i n a t i o n  

- 2 Truck D r i v e r s  Dr ive  Trucks  ' 

- 1 D i e s e l  ~ e c h a n i c  WVNS ~ r u c k / ~ r a i l e r  I n s p e c t i o n  

- 1 QA I m p c c t o r  Vcr i f  i e3 s h i p p i n g  Documents ( B O L ,  R W R ,  P ~ < O t e i l a . e  ) 

- 1 U t i l i t y  R e p r e s e n t a t i v e  S i g n s  Sh ipp ing  Documents 

- . 1 S h i f t  S u p e r v i s o r  F a c i l i t y  Coord ina to r  

- 3 - 4 Fue l  ~ a n d l e r s  Support/Road Crew 

- 1 W V N S  T e c h n i c i a n  Handles Sh ipp ing  Paper 

- 1 S e c u r i t y  I n s p e c t o r  S e c u r i t y  I n s p e c t i o n  T r a c t o r / T r a i l e r  



TABLE 9 
SNF Removal Program Data Summary 

TASK 

PLANNING 

PREPPING 

CAMPAIGNS 
DRESDEN 

POINT BEACH 

OYSTER CREEK 

GlNNA 

INEL 

ROD CONSOLID'N 

POOL DISMANTLE 

COSTSK$]. 

TOTALS 
3911 K$ 

CY 

I 

I 

CY 

1 

CY 
I 

DOSE 
MAN REM 

NIL 

1.4 

11.6 

10.5 

8.3 

7.8 

LATER 

2.5 

4.0 

46.1 

I 

87 

a 

83 

[ 

I 

210 

82 

I 

20 

WASTE 
CU. METER 

NIL 

2.6 

19.8. 

18.2 

14.4 

13.1 

LATER 

6.4 

245.7 

329.2 

CY. 

1 1632 

84 

1 
1 

CY, 

1 1282 

85 

1 

[ . 

CY 

I 

1 

86 

767 



10.0 LESSONS LEARNED 

A s  t h i s  SNF removal program progressed ' ,  t h e r e  were  some m o d i f i c a t i o n s  t o  

t h e  o r i g i n a l  p l a n s  and p rocedures  e i t h e r  t o  e l i m i n a t e  problems o r  t o  

improve o r  s i m p l i f y  o p e r a t i o n s .  I n  c o n c l u s i o n ,  t h e  l e s s o n s  l e a r n e d  are 

summarized i n  t h e  f o l l o w i n g  c a t e g o r i e s .  

10.1 FRS Operat ions  

These o p e r a t i o n s  and t h e i r  p rocedures  were w e l l  developed a n d  

shaken down d u r i n g  t h e  FRS r e c e i v i n g  campaigns d u r i n g  t h e  1973 t o  

1975 p e r i o d .  The s i g n i f i c a n t  l e s s o n  l e a r n e d  h e r e  was t h a t  t h e s e  

o p e p a t i o n s  t a k e  more time t h a n  a n t i c i p a t e d .  

1.0.2 . P r e p a r a t i o n  f o r  SNF Removal Campaigns 

. The major l e s s o n s  . l e a r n e d  i n  t h e s e  phases  .of t h e  program a r e  t h e  

time-consuming p r e p a r a t i o n s  and paper  work invo lved  i n  g e t t i n g  t h e  

t r a n s p o r t a t i o n  approved,  and the time s p e n t  i n  p u b l i c  i n f o r m a t i o n  

a c t i v i t i e s .  

Communicating t o  t h e  p u b l i c  and  g e t t i n g  t h e  media e d u c a t e d  and 

invo lved  a r e  t h e  keys t o  g e t t i n g  t h e  SNF t r a n s p o r t a t i o n  o n  t h e  

road  wi thou t  h a s s l e s  o r  i n t e r r u p t i o n s .  The t i m e  r e q u i r e d  f o r  

t h e s e  a c t i v i  t ies s h o u l d  not  be underes t ima ted  . 

10.3 Shipping Opera t ions  

Almost . i n v a r i a b l y  t h e r e  were t r u c k  o r  equipment problerns which 

would r e q u i r e  ad jus tment  o r  f i x i n g  b e f o r e  t h e  v e h i c l e  could  p a s s  

t h e  New York S t a t e  DOT i n s p e c t i o n .  Scheduled t i m e  h a s  t o  be 

a l l o t t e d  f o r  t r u c k  and t r a i l e r  maintenance on e a c h  sh ipment .  



,WVDP c o n t r a c t e d  .a l o c a l  t r u c k  i n s p e c t o r  t o  i n s p e c t  t h e  t r u c k s  and 

, t h e i r  equ ipmen t  d u r i n g  FRS o p e r a t i o n s  and  b e f o r e  t h e  N e w  York 

State  DOT i b p e c t i o n .  I n  t h i s  way, a n y  r e q u i r e d  r e p a i r s  o r  

m a i n t e n a n c e  was performed o n .  t h e  t r u c k : d u r i n g  FRS o p e r a t i o n s .  

One s h i p p e r  ( t r u c k i n g  company) had a special on-s i  t e  

r e p r e s e n t a t i v e  t o  a r r a n g e  f o r  a n y  r e p a i r  o r  m a i n t e n a n c e  work 

r e q l i . r e d  o n  t .hei.r t.rl1nk.s n r  eq~i .pmcnt . .  T h i . ~  he1 ped el i m i  n a t e  1 a ~ t .  

minu te  de lays  d u e  t o  equipment  problems . . . 

1 0 4  F u e l  Rod C o n s o l i d a t i o n  . 

The l e s s o n  from t h i s  deve lopmen ta l  s t u d y  is unexpec ted  f l e x i b i l i t y  

o f  f u e l  r o d s .  It  was e x p e c t e d  t h a t  t h e  r o d s  would b e  s e v e r e l y  

. e m b r i t t l e d  d u r i n g  t h e i r  burn-up i n  t h e  r e a c t o r  c o r e  n e u t r o n  

f l u x .  A s  i t  was, t h e i r  f l e x i b i l i t y  t e n d e d  t o  h i n d e r  t h e  

compac t ion  o p e r a t  i o n s  . 

FRS P o o l  Dismantlement  

A s  men t ioned  p r e v i o u s l y ,  t h e  c a n i s t e r  c u t t i n g  r i g  was o r i g i r l a l l y  

e q u i p p e d  w i t h  a h i g h  p r e s s u r e  w a t e r / a b r a s i v e  j e t  f o r  c u t t i n g  t h e  

poo l  c a n . i s t e r s .  Although t h i s  produced a f l a t ,  smoo th ,  and. 

accurate c u t ,  t h e  a b r a s i v e  c l o u d e d  t h e  pool  water r e d u c i n g  

v i s i b i l i t y  f o r  FRS o p e r a t i o n s  a n d  a l s o  c l o g g i n g  t h e  poo l  

f i l t e r s .  F o r  t h i s  r e a s o n ,  t h e  more l a b o r  i n t e n s i v e  sawing  

o p e r a t i o n s  were s u b s t i t u t e d  f o r  t h e  h i g h  p r e s s u r e  . w a t e r / a b r a s i v e  

j e t .  
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