
 

Special Note to Drivers of Trucks Carrying 

Explosive Nuclear Waste through Metropolitan New York. 

check oil levels every five milts. 

change fan belt every thousand. 

check t ire pressure every morning.. 

change tires.  

Buy radials. 

check shocks every hundred. 

check rear-view mirror and side-view mirror incessantly. 

Keep eyes on rod. 

Grant all other vehicle and each pedestrian 

the right of way. 

Do not pass. 

Do not drive in the rain. 

Do not drive in the snow. 

Do not drive in the  dark. 

Signal. 

use headlights on h igh  beam. 

Go slow. 

Do not break suddenly or otherwise. 

Think about your mother 

and look out for crazies. 

June Jordan 
Atomic Ghost: Poets Respond to the Nuclear Age. 
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Directions for carrying 

Explosive Nuclear Wastes Through 

Metropolitan New York. 

Enter Long island Expressway at Brookhaven. 
Proceed west. Exit at Hoyt Street in Astoria. 
Turn left onto Astoria Boulevard. Trundle 
under the elevated tracks there. Turn 
right to ramp for the 59th street Bridge. 
Cross the Bridge. Follow local street travelling
west until Amsterdam Avenue. At Amsterdam
turn right. Proceed North. 



I have been s u b s c r ib in g  to A n u m u k t i  

for the past few months and find it very 

usefu l .  S ince  I live in the USA, I would 

like to see more i n f o r m a t i o n  on the 

Ind ian  nuclear industry.  Perhaps, other 

readers of A n u m u k t i  in I n d i a  can coo- 

t r i b u t e  by s e n d i n g  in newspaper clip- 

pings related to our nuclear  establish- 

ment. With some critical editing and 

c o m m e n t i n g ,  even a press re lease  from 

them can p r o v i d e  a h an d le  to under -  

stand what is happening  w i t h i n  the 

f a c i l i t i e s .  

Apropos your ed i t o r i a l  (A n u m u k t i ,  

Vol. 10, 41) on the K o o d a n k u l a m  Re- 

ac to r s  - . The r e a l i t y  is that it is the 

Russ ian  nuclear  industry that is really 

in trouble. But, like nuclear establish- 

m e n t s  all over the world, they still 

carry a lot of clout and h en c e  there  is 

still q u i t e  a bit of o f f i c i a l  support for 

t h e i r  v i e w s .  The f o l l o w i n g  ex ce r p t s  

from an a r t i c l e  by K a l y a n  S h a n k a r  in 

The Hindustan Times on the sorry s ta te  

of the Russ ian  nuclear  industry should  

be of i n t e r e s t  in this r eg a r d .  

The future of the Russian nuclear 
industry does not appear to be very 
bright While on the one hand it does 
not attract the younger generation any 
more, many scientists of the Soviet era 
have left the country for greener pas- 
tures. The Russian youth today is look- 
ing for a glamorous job in a multina- 
tional company or s e t up  his own busi- 
ness rather than opt for the special- 
ised nuclear field. 

The Russ ians  are also worr ied  
about  the brain drain and lesser in- 
ves tment  in the nuclear industry. For 
instance at the prestigious Kurchatov 
inst i tute  in Moscow, which was the 
b i r thp lace  of the Sov ie t  Union ' s  
a tomic  weapons program me, 7000 
workers have viol been paid their 
wages for months. The institute is re- 
ported to have received barely a third 
of its budgeted amount for the year 
I9V6. 

Continued on page 7 

Like the roof of the CAN DU t y p e  reactor at K a i g a  w h i c h  crashed of its own w e i g h t  

in 1994, the whole C a n a d i a n  n u c l e a r  programme seems to be c r a s h i n g  down, or 

g e t t i n g  d e l a m i n a t e d  to use the  correct  n u c l e o - l i n g o .  S in c e  C a n a d i a n s  were the guys 

who taught I nd i an  nucleocrats their  tricks,  th is  has major imp l i ca t ions  for the I n d i a n  

a t o m i c  energy programme as w e l l .  

In the early 1960s when major dec i s ions  were b e in g  t ak en  regarding  the n u c l e a r  

programme, Dr Homi J B h a b h a ,  the  father of the  I n d i a n  n u c l e a r  effort d e c i d e d  to 

make CANDU the main r eac to r  type  in I n d i a .  The r easons  b e h i n d  this c h o i c e  were: 

• It used n a t u r a l  u r a n i u m  as fuel i n s t ead  of e n r i c h e d  u r a n i u m .  I n d i a  had no 

e n r i c h m e n t  f a c i l i t y  (it s t i l l  doesn ' t )  and  d i d  no t  w a n t  to b eco me  d e p e n d e n t  on 

f o r e ig n  s u p p l i e r s  for f u e l .  

• U r a n i u m  resources of the  coun t r y  we r e  s m a l l  a nd  C A N D U s  had the small- 

est r e q u i r e m e n t  of u r a n i u m  both  in the  core a n d  as y e a r l y  r e p l a c e m e n t .  At the 

same time it p roduced  c o m p a r a t i v e l y  larger  q u a n t i t i e s  of p l u t o n i u m  w h i c h  

could be used to fuel a b r eede r  programme w i t h  th e  u l t i m a t e  view of u t i l i s i n g  

the vast t h o r i u m  d e p o s i t s  of t h e  c o u n t r y .  

• C A N D U s  had on l i n e  r e f u e l l i n g  c ap ac i t y  w h i c h  m e a n t  that t h e o r e t i c a l l y  

they could run lon ge r  w i t h o u t  r e f u e l l i n g  ou tage ,  r equ i r ed  less m a i n t e n a n c e ,  

gave less of a r a d i o a c t i v i t y  d o s e  to workers a n d  were o v e r a l l  c l e a n e r  s y s t e m s  

than o t h e r  r eac to r  types  t h e n  in c o n s i d e r a t i o n .  

• They were p ressure  t u b e  s y s t e m s  and  d i d  n o t  r e q u i r e  m a n u f a c t u r e  of large 

pressure  v e s s e l s  w h i c h  were b eyond  our  t e c h n o l o g i c a l  c a p a b i l i t i e s .  

For all t h e s e  reasons  B h a b h a  preferred t h e  C A N D U s  as the m a i n s t a y  of the In- 

dian n u c l e a r  p rog ramme ,  d e sp i t e  the fact t h a t  t h e i r  e f f i c i e n c y  as e l e c t r i c i t y  p roduc-  

ers was low and they r eq u i r e d  th e  use  of h e a v y  w a t e r  w h i c h  was e x p e n s i v e .  But for 

the two B o i l i n g  W a te r  Reactors  at Tarapur,  a l l  of I n d i a ' s  n u c l e a r  p o w e r  reactors  are 

of the C A N D U  type. 

D u r i n g  the early yea r s  of o p e r a t i o n  in C a n a d a ,  t h e  C A N D U s '  performance was 

the best in the world w i t h  cap ac i t y  factors of m a n y  reactors in the high n i n e t i e s .  

U n f o r t u n a t e l y ,  while C a n a d i a n  CANDUs were s e t t i n g  records as the best perform- 

ers in the world, I n d i a n  CANDUs were s e t t i n g  records  as the w o r s t .  The c a p a c i t y  

factors of the I n d i a n  p l an t s  were u s u a l l y  in the  l o w  fort ies and s o m e t i m e s  in the low 

t w e n t i e s .  That is when they  d i d  run w h i c h  was no t  m o s t  of the time. These  p r o b l e m s  

were a i r i l y  d i s m i s s e d  as " t e e t h i n g  t roubles"  by I n d i a n  n u c l e o c r a t s .  

However, as yea r s  went by the  performance of t h e  C a n a d i a n  CANDUs d e c l i n e d  

p rec ip i tous ly  and they started r i v a l l i n g  the i r  I n d i a n  counterparts.  What the d e c i s i o n  

to close s ev en  of these  reactors  in one sho t  m e a n s  is t h a t  the  p r o b l e m s  of a g e i n g  that 

they are e n c o u n t e r i n g  are not c a p a b l e  of s o l u t i o n  by s i m p l e  m e a n s  and are i n h e r e n t  

in the d e s i g n  w h i c h  d e s p i t e  i t s  e a r l y  p r o m i s e  h a s  f a i l e d  to live up to e x p e c t a t i o n s .  

An o rg an i sa t i o n  r e spons ib l e  to shareho lders  has dec ided  to cut it's losses in order to 

s u r v i v e .  The a r t i c l e  on page 3 d e t a i l s  t h e  p r o b l e m s  faced by C a n a d i a n  C A N D U s .  

In our next issue,  we w i l l  h av e  a d e t a i l e d  compar i son  between the op e ra t i ng  records 

of I n d i a n  and C a n a d i a n  CANDUs and s h o w  t h a t  t h e  record  of the C a n a d i a n s  in 

r u n n i n g  these  reactors has been far sup e r io r  to t h a t  of the  I n d i a n s  by any o b j e c t i v e  

c r i t e r i a .  Thus, we s h o u l d  t ak e  heed from t h e i r  d e c i s i o n  to lay off s even  of them in 

one go and shut down these  f a t a l l y  flawed m a c h i n e s  w h i l e  there  is still time before 

a ca ta s t rophe  s t r i k e s .  
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The CANDU Collapse 

Seven Canadian Reactors to Shut Down 

T o r o n t o  O n t a r i o  H y d r o  a n n o u n c e d  

on A u g u s t  13, 1997 that it would shut 

down its o ld e s t  s e v e n  reac to rs  w i t h i n  

the next year. This i n c l u d e s  four 515 

MWe r e a c t o r s  at the P i c k e r i n g  "A" 

n u c l e a r  s t a t i o n ,  just east of Toronto, 

and t h r e e  848 MWe r e a c t o r s  at the 

B r u c e  "A" n u c l e a r  s t a t i o n  on the shore  

of lake H u r o n  near the town of Kin- 

c a rd in e .  On ta r io  H y d r o  had p r e v io u s l y  

shut down one r e a c t o r  at the B r u c e  "A" 

s t a t i o n  in 1995. O n t a r i o  H y d r o  is also 

s h u t t i n g  down C a n a d a ' s  last r e m a i n -  

ing heavy w a te r  plant at the Bruce site. 

C A N D U  reactors  need h e a v y  w a t e r  for 

both c o o l a n t  and m o d e r a t o r .  Dave 

M a r t i n ,  R e s e a r c h  D i r e c t o r  of N u c l e a r  

A wareness  Pro jec t ,  s ta ted ,  "This is the 

la rges t  s ing le  n u c l e a r  s h u t d o w n  any- 

w h e r e  in the world. It's the b e g i n n i n g  

of the end for n u c l e a r  p o w e r  in 

C a n a d a . "  

The B r u c e  ''A" r e a c to r s  l a s t e d  less 

than half of t h e i r  e x p e c t e d  4 0 - y e a r  

l i f e t i m e .  The P i c k e r i n g  "A'' r eac to r s  

l a s t e d  only 25 y e a r s ,  d e s p i t e  h a v i n g  

been re-tubed at cost of $I b i l l i o n  

( C d n ) .  

The s h u t d o w n s  will leave O n t a r io  

H y d r o  with 12 r e a c t o r s  four at the 

P i c k e r i n g  "B" s t a t i o n ;  four at the 

B r u c e  ''B" s t a t i o n ;  and four at the 

D a r l i n g t o n  s t a t i o n .  O n t a r i o  H y d r o  re- 

fers to the c u r r e n t  s h u t d o w n s  as 'lay 

ups''. i m p l y i n g  that the r e a c t o r s  may 

be r e - s t a r t e d  at a later date. However, 

N u c l e a r  A w a r e n e s s  P r o j e c t  b e l i e v e s  

that the r e a c t o r s  will n e v e r  be re- 

s t a r t ed ,  for economic, as well as envi- 

r o n m e n t a l  and s a f e t y  r e a s o n s .  

"The O n t a r i o  Hydro s h u t d o w n  will 

also s e r i o u s l y  hurt the c h a n c e s  of for- 

eign CANDU sales by A t o m i c  Energy 

of C a n a d a  L i m i t e d  ( A E C L ) . ' '  said 

Dave M a r t i n .  AECL is a C a n a d i a n  

c r o w n  c o r p o r a t i o n  that d e s i g n s  and 

markets CANDU r e a c t o r s .  AECE is 

c u r r e n t l y  seek ing  to build reac to rs  in 

Turkey, R o m a n i a ,  and the R e p u b l i c  of 

Korea. CANDU performance has de- 

c l i n e d  d r a m a t i c a l l y  in r e cen t  yea r s .  In 

1996, O n t a r i o  H y d r o ' s  19 o p e r a t i n g  

r e a c to r s  ran at an a v e r a g e  c a p a c i t y  fac- 

tor of 66%. The P i c k e r i n g  ''A" s t a t i o n  

had a c a p a c i t y  f a c t o r  of 36%. and 

P i c k e r i n g  "B'' 49% in 1996. 

M a r t i n  a d d e d ,  "The m e s s a g e  is 

clear: do not buy CANDU reac-    : 

tors". 

C l o s u r e    of  the   p r o b l e m -   

p l a g u e d  P i c k e r i n g  "A" r e a c t o r s   

v i n d i c a t e s  ten y e a r s  of p u b l i c  

e d u c a t i o n  work by a c t i v i s t s  with  

N u c l e a r  Awareness P r o j e c t  and  

its local a f f i l i a t e d  group, Durham  

N u c l e a r  A w a r e n e s s  ( D N A ) .  The  

four a g e i n g  r e a c t o r s ,  now over  

25 y e a r s  old, were the o l d e s t  op-  

erating  C A N D U    r e a c t o r s    in  

C a n a d a ,  and have been the sub-  

ject of s e v e r a l  r e c e n t  con t r o v e r -   

sies. 

In May, it was r e v e a l e d  that i 

O n t a r i o  Hydro had dumped more 

than 1,000 t o n n e s  of coppe r ,  zinc and 

o t h e r  m e t a l s  in Lake O n t a r i o .  The 

m e t a l s  were b e i n g  e r o d e d  from the 

P i c k e r i n g  s t a t ions '  brass  s team con- 

densers over the last 20 years .  D u r h a m  

N u c l e a r  A w a r e n e s s  has r equ es t ed  an 

inves t igat ion u n d e r  Ontar io 's  E n v i r o n -  

m e n t a l  Bill of R i g h t s ,  a l l e g i n g  that 

O n t a r i o  Hydro o f f i c i a l s  k n o w i n g l y  re- 

por ted  i n c o m p l e t e  e n v i r o n m e n t a l  data 

to the P r o v i n c e  of O n t a r i o .  

In July, O n t a r i o  H y d r o  r e v e a l e d  

that it had f a i l e d  to r e p o r t  t r i t i u m  con- 

tami n a t i o n  of g r o u n d  w a t e r  on the 

P i c k e r i n g  site for the last t w e n t y  years .  

In 1979 it found 2 , 1 5 0 , 0 0 0  b e c q u e r e l s  

per litre ( B q / L )  of t r i t i u m  in g r o u n d  

w a t e r ,  and in 1994 found 700 ,000  Bq/ 

1. T r i t i u m  can c a u s e  c a n c e r  if in- 

g e s t e d .  O n t a r i o ' s  c u r r e n t  " o b j e c t i v e "  

for t r i t i u m  in d r i n k i n g  w a t e r  is 7,000 

Bq/L, but in 1994 a p r o v i n c i a l  advi- 

sory c o m m i t t e e  recommended that this 

level s h o u l d  be r e d u c e d  to 100 Bq/L, 

and b r o u g h t  down to 20 Bq/L w i t h i n  

five y e a r s .  

O n t a r i o  H y d r o  will inc rease  the use 

of coal and o i l - f i r e d  s t a t i o n s  to com- 

p e n s a t e  for the c l o s e d  n u c l e a r  reac tors .  

In the last four ye a r s ,  the g i a n t  u t i l i t y  

has d e c i m a t e d  its c o n s e r v a t i o n  pro- 

grams, and r e c e n t l y  c a n c e l l e d  its f i r s t  

t e n t a t i v e  efforts at a r e n e w a b l e  energy 

program for i n d e p e n d e n t  power pro- 

d u c e r s .  Added coal and oil g e n e r a t i o n  

will resu l t  in m a j o r  en v i ron me n ta l  im- 

p a c t s .  The O n t a r i o  e n v i r o n m e n t a l  

c o m m u n i t y  is r a l l y i n g  to d e m a n d  a 

truly s u s t a i n a b l e  e n e r g y  f u t u r e  based  

on d e m a n d  m a n a g e m e n t  and r e n e w -  

able e n e r g y ,  with the use of gas-f ired 

c o g e n e r a t i o n  as a t r a n s i t i o n  t e c h n o l -  

ogy. 
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While Canada decides to 

shutdown its CANDUs, 

India decides to go in for 

expensive retuning which as 

experience at Pickering 

shows, doesn't always work 

because no one in the 

establishment has the guts to 

take a decision of shutting 

down even worthless junk 



 

 

A History of Some Selected 'Significant Events'at 
Pickering Nuclear Generating Stations 

ers were invo lved  in the clean-up. The 
reactor was restarted on February 14, 
1996. 

July 21, 1995 — Two technic ians  
car r ied  out work on the wrong reactor 
(P icker ing  reactor 5 instead of reactor 
6), d i sab l ing  the second fast shutdown 
system on reactor 5, w h i c h  was oper- 
a t ing  at full power at the time. 

April 21, 1996 — All e i g h t  reac- 
tors at the Pickering nuclear  stations 
were shut down to repair a b a c k u p  
valve on the Emergency Core Cool- 
ing System. The flaw was detected on 
April 15th, and the system had been 
tested one month ear l ier .  Hydro did 
not advise the public of this situation 
until April 20th. 

August 1, 1983 — P i c k e r i n g  reactor 
2 had a 'loss of coolant  acc ident '  
(LOCA), after a pressure tube had a 
metre-long rupture. The entire station 
was shut down, and the four reactors 
at P i cke r ing  "A" were e v e n t u a l l y  
retubed at a cost of about $1 b i l l i o n  - 
more than the original $716 mi l l ion  
cost of the s t a t i on .  

November 22, 1988 — Pickering 
r e a c t o r  I had a power e x c u r s i o n  
caused by operator error that caused 
damage to 36 fuel b u n d l e s .  The cool- 
ing system was contaminated by ra- 
dioactive iodine, which  was vented 
over several weeks following the ac- 
cident. Ontario Hydro did not believe 
that such an accident was possible, and 
had to revise its operating procedures 
and r e t r a i n  staff. 

September 25, 1990 — P i c k e r i n g  
reactor 2 had a "severe flux tilt", with 
large power shi f ts  in the reactor core, 
caused in part by the CANDU design. 
S t a f f  spent two days t r y i n g  to s tabi -  
lise the reactor core before shu t t i ng  it 
down, and were later criticised by the 
AECB for not s h u t t i n g  it down imme- 
d ia te ly .  

August 2, 1992 — Pi c k e r i n g r e a c -  
f or I had a he a v y  w a t e r  leak from a 
heat exchanger  that resul ted in a re- 
lease of 2,300 trillion becquerels of ra- 
dioactive t r i t ium into Lake Ontario. 
This was the worst-ever t r i t ium release 
from a CANDU reactor, and r e s u l t e d  
in increased levels of trit ium in drink- 
ing wa t e r  from Whitby to Bur l ington.  

December 10, 1994 — P i c ke r i n g  
reactor 2 had a major Moss of coolant 
a c c i d e n t '  (LOCA). A pipe break re- 
sul ted  in a spill of 185 tonnes of heavy 
water, For the first time ever, at a 
CANDU, the Emergency Core Cool- 
ing System (ECCS) was used to pre- 
vent a meltdown, and about 200 work- 

October 11, 1996 — "Drug para- 
phernalia" were found in the Operat- 
ing Is land '  at the Pickering nuclear sta- 
t ions .  A s ta t ion  manager commented: 
"The c o n t i n u i n g  discovery of such 
i t ems  in the plant is both embarrass- 
ing and a threa t  to our recovery and 
s u r v i va l  as a business." This was one 
of five s i g n i f i c a n t  event reports relat- 
ing to i l l i c i t  a lcohol  and/or drug use 
in the Pickering nuc lear  stations in 
1996. 

May 17, 1997 — A m e d i a  report 
revealed that Ontario Hydro had failed 
to report the d u m p i n g  of more than 
1,000 tonnes of copper, zinc and o the r  
metals into Lake Ontario from the 
Pickering stations, due to the erosion 
and corrosion of brass steam condens- 
ers. DNA has requested an i n ve s t i g a -  
tion under the Environmental Bill of 
Rights, alleging that Ontario Hydro 
officials knowing ly  reported incom- 
plete env i ronmenta l  data to the Prov- 
ince of Ontario. 

July 30,1997 — Ontario Hydro re- 
vealed  that it had fa i l ed  to r epor t  
t r i t i u m contamination of ground wa- 
ter at the Pickering n u c l e a r  generat- 
ing s ta t ion for the last twenty years. 
In 1979 it found 2,150,000 becquerels 
per litre (Bq/L) of t r i t i u m  in ground 
water, and in 1994 found 700,000 
bequerels/litre 

Contact : Nuclear Awareness Project 
Box 104, 34 Church Street Uxbridge, 

Ontario, Canada L9P IM6 

e-mail: nucaware@web.net 

While The Canadians 
Shutdown Their Own 
Reactors, They Continue To 
Promote Similar Reactors For 
Sale in Turkey, Romania And 
In Other Parts Of The World 

February 19, 1996— About 500 
tonnes of water sp i l l ed  into the #6 re- 
actor b u i l d i n g  when employees work- 
ing on an Emergency Water Supply 
valve failed to isolate it from the sys- 
tem. An investigation revealed that 
safety e q u i p m e n t  could have failed 
due to water damage, and both the pri- 
mary and backup heat s i n k s  were ac- 
tually lost for a section of the reactor 
core. The accident blew a 60 lb. valve 
component 6 feet into the air, almost 
h i t t i n g  a worker and shot water up to 
the reactor b u i l d i n g  dome. 

April 15, 1996 — Picke r ing  reac- 
tor 4 had a heavy water leak from a 
heat exchanger that resulted in the re- 
lease of 50 t r i l l i o n  bec que r e l s  of 
t r i t i um into Lake Ontario. The level 
of t r i t i u m  in local d r i n k i n g  water 
peaked at about 100 t imes  the usual 
level. 
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If Wishes were Horses Department 

So far out that they might as well be in space 

Optimist at IAEA symposium see 1,000 new reactors by 2050 

Nucleocrats fancy themselves us 
futurologists. I used to think 
that this was a disease confined 
to India. But I find that it has 
spread worldwide and in fact 
some nucleocrats abroad are 
worse affected. As predictors of 
the future they have a record 
which is far inferior to that of 
even the astrologers. 

Just twenty years ago 
nucleocrats were confidently 
predicting that there would be 
1,000 reactors by the year 2,000. 
With barely two years left they 
have over half the target still 
unreached. Undeterred by these 
minor inconsistencies, they are 
now saying that there would be 
thousand more in another fifty 
years. Only one thing can be 
said with any certainty about 
these latest predictions. The 
predictors won't be around half 
a century hence in case anybody 
wants to question them! 

ea tured  speakers at an IAEA 

hosted symposium this month 

o p t i mi s t i c a l l y  forecast a major 

expansion of nuclear  power during the 

c o m i n g  five decades. "The world will 

have to add up to 1,000 reactors  to 

meet energy  d emand , "  said Dan 

Meneley ,  ch i e f  engineer at A tomi c  

Energy of Canada Ltd. (AECL). "Our 

low scenar io  is 300 new reactors. It 

m i g h t  be zero, but we don't expect that 

to happen."  

Meneley s u m m a r i s e d  the t h i r d  of 

six "key issue papers" working groups 

prepared by consensus for the Inter- 

na t iona l  Symposium on N u c l e a r  Fuel 

Cycle and Reactor S t r a t eg i e s .  The 

s y m p o s i u m ,  c o - s p o n s o r e d  by the 

OECD N u c l e a r  E n e r g y  A g e n c y  

(NEA), the Uranium Institute and the 

European Commiss ion ,  was held in 

Vienna  from June 3-6 ,1997.  It was a 

follow-up of the 1980 International 

N u c l e a r  Fuel Cycle E v a l u a t i o n  

( I N F C E ) .  

The conference began by descr ib -  

ing energy s u p p l y  and demand sce- 

narios through 2050, and cont inued 

with de ta i l ed  d i scuss ion  of the future 

of the n u c l e a r  fuel cycle. 

Still A Diehard Optimist 
In his opening speech, IAEA Director 

Blix said "new realities" had emerged 

since the late 1970s, when the U.S. 

government initiated the International 

N u c l e a r  Fuel Cycle E v a l u a t i o n  

( I N F C E ) ,  "and it seems appropriate 

again to cons ider  var ious  aspects of 

different nuclear  fuel cycle options." 

In 1980 he said, world nuclear  power 

capaci ty  in 2000 was predicted to be 

b e t ween  850 and 1,200 g i g a wa t t s  

(GW). C ap a c i t y  s t ands  today at only 

35 1 G W and almost  certainly "will not 

be greater than 380 GW" by 2000, Blix 

said. In add i t i on ,  "the predicted com- 

merc ia l i sa t ion  of fast breeder reactors 

has not occurred," and "the closed fuel 

cycle has not t aken  hold." 

Based on three scenarios (ecology  

d r i v e n ,  m i d d l e  course,  and high 

growth), the conference's f i rs t  issue 

paper projected world n u c l e a r  gener- 

a t i ng  capac i ty  by 2050 at somewhere 

between 333 GW and 1805 GW. The 

scenarios were based on ana lyses  by 

the International Institute for Applied 

Systems A n a l y s i s ,  in Laxenberg, Aus- 

tria and on data from the World En- 

ergy C o u n c i l .  

In a separate study prepared for the 

d i scuss ion ,  five experts from the Los 

Alamos  Nat iona l  Laboratory ( L A N L )  

predicted that nuclear power would 

remain  c o n c e n t r a t e d  in the OECD 

countries until about 2050, then shift 

by 2100 toward developing countries 

inc lud ing  C h i na .  If a carbon tax is lev- 

ied dur ing  the next century,  LANL 

said, "the economic n iche of nuclear 

power will be widened ,  while moder- 

ately decreasing overall  primary en- 

ergy demand  and GNP.'' But, the 

LANL exper t s  forecast, its i mp a c t  on 

green house gas abatement will be lim- 

ited "unless nuclear  energy moves into 

non-electric applications." 

Breeder reactors will enter the mar- 

ket in the 21st century, they said, "only 

if s i g n i f i c a n t  cos ts  for f o s s i l  fuels 

ar ise"  b e y o n d  th ose  used in t h e i r  

model, if strong carbon taxes are glo- 

bally applied, if low capital costs are 

possible,  and under  assumptions of 

l i m i t ed  u r a n i u m  resources .  

By contrast ,  the consensus  i s sue  

paper assumed that fast reactors would 

be introduced after 2030 and by 2050 

would represent a b o u t  10 per cent of 

the wor ld s  n u c l e a r  c a p a c i t y .  For 

LANL, a 10 per cent b reede r  sha re  

could only be reached around 2100, 

under the most opt imis t ic  assumptions. 

Naoto Sagawa of J a p a n ' s  I n s t i t u t e  

of BNiergy Economics ,  forecast that 

nuc lea r  reactors will supp ly  20 per 

cent of the power in the ent i re  A s i a n  

region by 2050, assuming significant 

energy sav ing  (reduct ion in energy in- 

tensi ty  of 1.5 per cent a n n u a l l y )  and 

an expected d ec l in e  in the region 's  

average growth rate from the current 

6.2 per cent to 2.4 p e r cen t  in 2030- 

2050. But n u c l e a r ' s  share  in Asia 

could be higher, he said, sugges t ing  
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that fast breeders would be needed in 

Asia once nuc l ea r  supp l i ed  about  

50% to 60% of total power .  At that 

level of n u c l ea r  power ou tput ,  ura- 

nium demand in Asia would reach 

250,000 metric  tons/year, and reac- 

tors in Asia alone would rapidly con- 

sume the world's natural uranium re- 

sources if we rely only on natural ura- 

nium," S a g a w a  said. 

M en e l y  told a June 4 press brief- 

ing that, if China  is to at tain  the level 

of environmental  protection enjoyed 

by Western countries during the next 

50 years, China "would build seven 

hundred 1,000 MW reactors, assum- 

ing they don't have any other re- 

sources ."  If that were to o ccu r ,  he 

said, "it puts us up to the n u m b e r  of 

up to 1,200 new reactors in the world" 

predicted by his wo r k i n g  group. 

From Here To There 

But even in this gathering of Halle- 

lujah, Praise the Lord! tub thumping 

bel ievers ,  there were some part ici-  

pants who had been bi t ten by the re- 

ality bug. They expressed surprise 

that so little effort was made to dis- 

cuss how the op t imis t i c  scenarios 

cal l ing for major nuclear expansion 

would actua l ly  be realised. Former 

Shell executive Peler Beck said: "Too 

many peop le  here were s a y i n g ,  we 

can wait, and the world will turn to 

nuclear  power' ...In the oil business, 

as soon as you say your t e c h n o l o g y  

is mature ,  you 're  in the first stage of 

d y i n g .  

None of the s y m p o s i u m ' s  sce- 

nar ios  count  on renewable energy 

sources making a serious contribution 

dur ing  the next 50 years. Beck said 

Shell officially expects rcnewables to 

accoun t  for half the world 's  energy 

supply  by 2050. "It's possible that 

nuclear  will have only a minor role, 

but that prospect d i dn ' t  even figure 

at this meet ing,"  Beck observed. 

Other experts said the lack of bal- 

ance was caused by the inc lus ive ,  

consensual  process adopted in draft- 

ing the issue  papers, 

one t e c h n o l o g y  a g a i n s t  a n o t h e r .  

Q u i p p e d  one European issue paper 

au thor ,  "if there is a wo r k i n g  group 

of five p e o p l e  with s o m e o n e  from 

AECL and one I n d i a n  on it, you are 

g o i n g  to get a forecast that 

a t h i r d  of w o r l d ' s  reactors 

by 2050 will be PHWRs 

and  a t h i r d   of the  fuel 

burned will be thorium.''  

In response to a query 

after his paper project ing 

1,000 new power reactors, 

Meneley explained that the 

authors did not concern 

themselves with the details 

of realisation. "The world 

will need the energy,'' he 

exclaimed. Mow the reac- 

tors get built "doesn't re- 

ally ma t t e r . "  

A c c o r d i n g  to a c t i n g  Nu- 

clear Energy Agency ' s  di- 

rector  G e n e r a l  Sam Thompson, how- 

ever, it is go ing  to mat ter .  "There can 

be no d o u b t  that for some years  to 

come, it will be dif f icul t  to make an 

economic case for new investment  in 

nuclear  generation if the bases for 

comparison of fuel costs are not radi- 

cally altered," Thompson said. 

Another observer noted that the 

forecasts presented at the symposium 

bore the heavy stamp of vendor com- 

panies, research and development or- 

ganisa t ions ,  and other technology 

ho ld e r s  "whose bas ic  m i n d s e t  is, 

'when in doubt,  go for a nuclear  op- 

tion.'" 

"If any u t i l i t y  people had come to 

this meet ing  and had been invo lved  

in the paperwork," one U.S. DOE of- 

f ic ia l  said, "the results would have 

been more sober." 

The role of m a r k e t  forces was 

barely discussed in preparation of the 

b a se l in e  energy scenarios for the fuel 

cycle s t u d i e s .  But Thompson warned 

at the ou t se t  of the s y mp o s i u m that 

''one characteristic of markets is that 

they tend to emphas i se  short- term 

rather than long-term interests. Even 

where the g o v e r n m e n t s  have few op- 

tions, they will not automatically look 

towards a long-term commi t men t  such 

as a n u c l ea r  plant as a so l u t i on . "  

The consensus  w o r k i n g  group pa- 

per on reactor strategies forecast that 

by 2040, b e t w e e n  10 and 15 GW of 

fast breeder capaci ty  will have become 

operational. A separate French-Japa- 

nese-Russian paper on the global fast 

reactor out look conc luded  that "fast 

reactors have demonstrated sat isfac-  

tory performance over 45 yea r s  from 

the standpoint of reliability and safety, 

thus confirming their maturity." How- 

ever, one U.S. nat ional  laboratory of- 

f ic ia l  commented that for un i t s  large 

enough to contribute s ign i f i can t ly  to 

future electr ici ty  product ion,  "That 

statement just isn't true. He noted that 

operat ion  of S u p e r p h e n i x  in France  

has been beset with bureaucrat ic  de- 

lays and technical problems, while the 

t imetable  for the restart of M o n j u  in 

Japan is in d o u b t .  

Mark H i b b s  

Nucleonics Week June 19, 1997 
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Nucleocrats keep insisting that
their's is a "mature technology" 

in today's competitive world 

"As soon as you say your 

technobgy is mature, 

you're in the first stage of
dying" 



Fly Now! Pay Throughout Your Life 

On May 2 the passenger f l ight  KL 129 

of Royal Dutch Ai r l i nes  (KLM) trans- 

ported a package of radioactive medi- 

cal equipment that was not checked 

sufficiently for radiation. Since Feb- 

ruary the producer of the Technetium- 

99 diagnostic source, Mal inckrodt  

M e d i c a l  in The Nether lands ,  had 

worked with defective radiation moni- 

tors. Royal Dutch Airl ines was re- 

proached that it transported the source 

unchecked, did not inform authorities 

and failed to inform the 115 passen- 

gers. During judicial  investigations 

into the incident, KLM announced it 

would no longer transport radioactive 

material  in passenger flights. 

The Observer of June 22 uncovered 

the story. According to international 

transportation rules, the outside radia- 

tion l i m i t s  of a package may not ex- 

ceed 200 mi l l i rems an hour. The high 

levels on the Technet ium-99  source 

were d i s co ve r ed  after some weeks by 

a Heathrow airport (UK) employee. 

Radiation levels were more than 1000 

millirems an hour. Malinckrodt Medi- 

cal said there was contamination of 

radioactivity outside the lead container 

on a needle  on top of it. This should  

have been checked at the Malinckrodt 

factory but remained uncovered due to 

a defective radiation monitor. Since 

February, e m p l o y e e s  found strange 

results from the equipment but no re- 

medial measures were taken. Ac- 

cording to off ic ia ls ,  a passenger 

right above the package could have 

received about 1 50 mil l i rems of ra- 

diation during the flight. 'Accept- 

able' radiation dose for the general 

publ ic  is 100 mi l l i r e m a year. 

After the publication by the Ob- 

server several authorities started in- 

ves t iga t ions .  Acco rd ing  to the 

Dutch Traffic Inspection ( R V I )  

both KLM and Malinckrodt vio- 

lated the law regarding transporta- 

tion of dangerous goods. KLM was 

especially reproached for not in- 

forming government au thor i t ies  af- 

ter the discovery at Heathrow. They 

were only informed by Bri t ish  au- 

thorities on May 23. RVI passed the 

case to the office of p u b l i c  prosecu- 

tor for prosecution. KLM fears a 

suspended withdrawal of permis- 

sion to transport radioactive goods 

as p en a l ty .  Some passengers started 

a case to get financial compensation 

for future heal th  consequences. 

On June 27 another package from 

Malinckrodt was found at the Schiphol 

airport with radiation levels higher 

than pe rmi t t ed .  The package was not 

put on a plane as it arrived too late. It 

was sent back to M a l i n c k r o d t .  After 

this new incident, KLM announced it 

would also stop transporting radioac- 

tive materials in cargo planes during 

further investigations. Authorities 

withdrew the transport l icense of 

M a l in ck rod t  for a few days. On June 

C o n t i n u e d  from page 2 

However, Minatom, the Russian 

Ministry of nuclear power is planning 

the co n s t ru c t i o n  of ten new reactors 

by 2005. Russ ia  is even t r y i n g  to at- 

tract foreign i n v e s t m e n t  in the reat- 

tor projects. The Russians admit that 

unless  they improve the i n d u s t r y ,  a 

decade from now, the nuclear indus- 

try would be in a poor shape. More 

orders and more money is what is re- 

q u i re d .  The n u c l ea r  s c i en t i s t s  are 

happy that there are still countries like 

India and China and some o t h e r  t h i r d  

world countr ies  wh ich  need huge 

power and are w i l l i n g  to place order 

for nuclear r e a c t o r s .  

And these are the guys who are sup- 

posed to be providing finances for the 

K o o d a n k u l a m  reactors!  

1 am also cu r iou s  about the exact 

cost of the project - the numbers re- 

ported in the Ind ian  media vary from 

Rs 14000 crores to Rs 17000 crores, a 

variation of about 20% and when con- 

sidering projects of this magnitude,  

this can be significant. Not that one 

takes these official numbers too seri- 

ously, given the track record of delays 

and over-runs of other reactor con- 

structions. And, one expects that these 

numbers don't take into account other 

costs - for example ,  the cost of t r a in -  

ing Indian scientists, as mentioned by 

the Secretary of the AEC. I look for- 

ward to future issues of A n u m u k t i .  

M. V. Ramana MIT Cambridge, 

Massachusetts USA 

30 the l icense was renewed,  adding 

more safety requirements.  However ,  

KLM still refuses to send packages 

from Malinckrodt while the investiga- 

t i on s  are still g o i n g  on. 

Sources: WISE Communique 475 

Contact: Laka Foundation, 

Kctelhuisplein 43, N L - 1 0 5 4  RD 

Amsterdam e-mail: 

laka@ laka.antenna,nl 
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The f l i g h t  in ques t ion  was a shor t  hop 

from Amsterdam to London. What about 

the long intercontinental flights lasting 

eight  hours or more. A package emi t t ing  

radioact iv i ty  allowed under the rules 

could still make you into an involuntary 

nuclear  worker! Whom do the rules pro- 

tect'7 The manufacturers and the airline 

would both claim that they were "well 

within internationally accepted standards" 

and anyway you were sub jec t  to much 

greater risk just crossing the street. There 

is also the quest ion  of the safety of the 

air l ine crews and airport package han- 

dling staff. These things can be sitting un- 

claimed for months dousing unsuspect- 

ing staff with their deadly rays. 

The Bomb Under
Your Seat 



Fast Breeder Reactors: The Dream Gone Sour 

N u c l e a r  energy is a dream w h i c h  over 

time turned into a nightmare. Nothing 

i l lus t ra tes  this better than the sorry 

saga of the breeder. 

Nucleocrats  have a l way s  c la imed  

that nuclear energy is an inexhaustible 

source of power for the fu tu re .  At the 

bottom of those large mult i -coloured 

glossy posters are some astronomical  

numbers sure to dazzle the lay pub l i c .  

One ki logram of u ranium gives  energy 

equivalent to two mil l ion  kilograms of 

coal! And so on and so f o r t h . . .  That is 

the dream of the fast breeder. 

99.27 % of the naturally occurring 

uranium consists of the isotope ura- 

n ium-238 wh i ch  is non-f iss i le .  Only 

0.72 % of na tura l ly  found uranium 

consists  of the f issi le  u ran ium-  235. 

Thus most of the uran ium recovered 

after so much trouble of m i n i n g  and 

m i l l i n g  is of no direct  use in the pro- 

duc t ion  of e l e c t r i c i t y .  Its only use is 

in mak ing  bul le ts  and a rmour  pierc- 

ing shells wh i ch  vaporise on impact  

and cause un to ld  misery  not only on 

the e n e m y  but also one's own troops 

who might inhale the resultant dust. 

Ho w ev e r ,  the breeder is an arrange- 

ment where this non-fissile uranium 

238 can be converted into plutonium 

w h i c h  is again fissile and thus can be 

used in p roduc ing  e lec t r ic i ty  or mak- 

ing bombs.  A proper arrangement can 

lead to a s i t ua t ion  where the reactor 

produces  (breeds)  more fuel than it 

c o n su me s .  The fast in fast breeder  re- 

fers to the speed of the neutrons wh i ch  

cause the fission to occur. In normal 

(thermal) reactors, neutrons need to be 

s l o w e d  down (moderated) in order for 

the ch a i n  reac t ion  to proceed. The fast 

has n o t h i n g  to do with the speed of 

b r eed ing  w h i c h  is in fact q u i t e  slow. 

Once the p l u t o n i u m has been pro- 

d u ced  in a reactor it needs to be sepa- 

ra ted  from the rest of the sp en t  fuel 

junk in a reprocessing plant. Thus, the 

v i a b i l i t y  of a  nuclear  electrici ty pro- 

gramme based on breeders, depends 

not only upon the amount of b reed ing  

in the reactor but also on the efficiency 

of reprocess ing.  

From the beginning the very ration- 

ale of the I n d i a n  nuc lear  programme 

has been a successfu l  breeder. This is 

because desp i t e  a lot of exploratory ef- 

forts, the coun t ry ' s  u r a n i u m reserves 

are small and of very poor qual i ty .  

Whereas, I n d i a  has the wo r l d ' s  larg- 

est deposits of thorium. Thorium just 

like uranium-238 is by i t s e l f  not fis- 

sile but can be converted to f i ss i le  ura- 

n i u m - 2 3 3  under in tense  bombardment 

by neu t rons  in a fast breeder. Thus for 

the I n d i a n  nuc lear  programme to be of 

any relevance to meet the country 's 

e lect r ic i ty  needs, success of fast breed- 

ers and reprocessing technology is a 

p r e r e q u i s i t e .  

In the early days of the n u c l e a r  

dream, all nuclear establishments all 

over the world were of one mind re- 

garding the course to follow. All roads 

led to the breeder. 

However, with passage of time and 

w i sdo m h a v i n g  dawned through expe- 

r ience,  many countr ies  decided  to opt 

out of the breeder. The reasons for this 

bout of r e v i s i o n i s m  were the follow- 

ing: 

■ U n l i k e  in Ind ia  uranium in 

o ther  parts of the world turned 

out on fur ther  exp lo ra t ion  to be 

far more p l e n t i f u l  than early 

fears had i n d i c a t e d .  Thus, fears 

regard ing  shortages of s u p p l y  of 

u r a n i u m receded further and 

further. 

■ This had adverse effect on the 

economics of the fast breeders 

since their  economic v iabi l i ty  

was pos tu la ted  on high uran ium 

prices.  The cost of e l e c t r i c i t y  

produced in fast breeders turned 

out to be three t imes  more 

exp en s iv e  than the already 

costly nuclear  electricity.  In a 

c o m p e t i t i v e  world breeders 

became an idea with an ever 

more d i s t an t  b r igh t  future. 

■ While small laboratory scale 

p lan t s  were successful in opera- 

tion, s ca l i n g  them up to large 

i n d u s t r i a l  scale un i t s  proved to 

be far more d i f f i c u l t  than 

env i s ag ed .  The h i s to ry  of the 

Superphenix ,  the first of such 

efforts is a v i v i d  d e mo n s t r a t i o n  

of the old ax i o m of there  b e i n g  

many a slip between the cup and 

the lip. 

While p l u t o n i u m  is produced  in 

both thermal and fast breeder reactors,  

its qu a l i t y  is vast ly  different .  Fast 

breeders produce weapons grade plu- 

t on iu m (in fact this fact was the very 

source of their attraction to countries 

where the "peacefu l "  atom did not 

mind prancing about in a war dance).  

But in other countries especial ly  those 

like the US which had huge quanti t ies 

of weapons grade p l u t o n i u m  a l ready  

accumulated, the easy route to such 

p l u t o n i u m by others was viewed with 

susp ic ion  and weapon prol i ferat ion  

concerns became p a r a m o u n t .  

As the dream started f ad ing ,  only 

two countr ies  with an obsess ive  con- 

cern regarding secur i ty  of fuel s u p p l y  

still stuck to it, France and Japan. The 

French d e c i s i o n  after H e r c u l e a n  ef- 

forts to th row in the towel l e a v e s  Ja- 

pan alone as a country  with serious 

plans for future FBR construct ion.  The 

Japanese  breeder record is also noth- 

ing to wr i t e  home about as well. The 

3 0 0 - M W  d e mo n s t r a t i o n  b reede r  

Monju was closed after a sod ium fire 

in December 1995 and has been dor- 

mant ever s ince .  Once the cornerstone 

of the Japanese  n u c l e a r  p rogram,  

Monju is now s y m b o l i c  of a Japanese  

nuc lear  i d e n t i t y  c r i s i s .  
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That leaves the field wide open with only Russia and India still 

abiding by the old faith. Although Indian nuclear programme can't 

do wi thout  the breeder nobody in the world considers Ind ia  to be a 

serious player since the Indian nuclear establishment has not shown 

any initiative to do anything truly innovative during the last almost 

fifty years of its exis tence.  A l so  i t 's  record in running  a small 14 

MW Fast Breeder Test Reactor (See adjoining article) has been any- 

th ing  but inspiring.  There is also Kazakhstan which has a 150 MW 

breeder in operation since 1973,  but  then Kazakhstan's technologi- 

cal prowess are in a class even more exal ted  than that of I n d i a .  

The pos i t ion  of Russ i a  is different from all the rest. F i rs t ,  they 

have large suppl ies  of other fuels and are not really dependent on 

breeder. They have demonstrated undoubted technological  skills. 

However, their record regarding nuclear technology has been truly 

world shattering with names l ike  Chernobyl and Kyshtym and Techa 

r iv e r  etched on for ever. But l u c k i l y  they have no money to pursue 

this or any other dream. May be the i r  dream is that if they show 

enough interest and some progress, others would pay them not to 

pursue  this dream. 
Surendra Gadekar 

Sources: Based on material from WISE News Communique 475 
 

 Fast Breeders Presently in Operation 

 COUNTRY NAME POWER (MW) S T A R T - U P  

 I n d i a  FBTR 14 1985 
 Kazakhs tan  B N - 3 5 0  150 1973          I
 R u s s i a  Bje lo ja r sk 3 600 1981 
 F r a n c e *  P h e n i x  250 1974 
 J a p a n *  M o n j u  300 1995 
 * Status uncertain: not closed,  not functioning   

 

I Fast Breeders Permanently Shutdown 

 started Closed NAME                     COUNTRY          
POWER (MW) 

 1949 1952 C l e m e n t i n e         U S A                0,025 th 
1956 1957 BR-2                        R U S S I A              0,1 

 1954 1959 BR-5                        R U S S I A              
 1951 1963 EBR-1                      USA                    
 1961 1965 L a m p r e              U S A               1 th
 1966 1972 Fermi-1              USA               66

1969 1972 s e f o r                 USA              20 th 
 1962 1977 D F R                         UK                     
 1975 1994 P F R                         UK                     
 1967 1982 R a p s o d i e           FRANCE         40 th 
 n e v e r  1983 C l i n c h R i v e r        USA                280
1988 1988 P E C                        I T A L Y                 120 
1977 1988 K N K  ll                G e r m a n y        20/l00th

 n e v e r  1991 K a l k a r                G e r m a n y        346
1965 1995 E B R  2                     U S A                   20
1985 1997 S u p e r p h e n i x        F R A N C E           1240 

       th stands for thermal output which is u s u a l l y  one fourth 

       of the electrical output 

FBTR: Designedly 14 MW finally joins the 
qrid after 12years at 1 MW (Applause) 

ndia V fist Fast Breeder Test Reactor ( F B T R )  

at Kalpakkam is operating at a s l i g h t l y  h igher  

ou tpu t  than p r ev i o u s l y ,  but the unit is not 

breeding and has juststarted producing electricity,  

j o in ing  the grid at a rated output  of I M We. 

A single spent Fuel subassembly has been re- 

moved from the first core and subjected to post- 

irradiation tests in hot cells, officials said. The ir- 

radiated subassembly,  and two more still in the 

core, will be reprocessed when a pilot chemica l  

separation line for FBTR fuel is operating, ant ici-  

pated in 1999. 

FBTR is designed to run at an o u tpu t  of 42.5 

MW (thermal), and now operating at 12.5 MWt, 

officials said. After years of delays,  the unit went 

critical in 1985 but, as of 1993, never operated at a 

power level above 1 0  M W t  ( N W ,  13 May 93, 17). 

Officials said last month that the breeding ratio of 

FBTR is less than one, and that the reactor is not 

p roduc ing  e l ec t r i c i t y .  

According to Indian officials, the Department 

of Atomic Energy ( DAE )  and the Indira Gandhi  

Centre for Atomic Research in Kalpakkam, which  

operates FBTR, are constructing a pilot faci l i ty to 

reprocess some spen t  fuel from the reactor.  Offi- 

cials said they anticipated that, provided financing 

is forthcoming, the breeder fuel reprocessing line 

may be finished in 1999. The off ic ials  said the pi- 

lot plant is being built adjacent to a completed com- 

merc ia l  spent fuel reprocessing plant for PHWR 

fuel at Kalpakkam, and that the two p l a n t s  may 

share some common facil i t ies.  Equipment  for the 

breeder fuel reprocessing line is designed and built 

in India, these sources said; materials and mechani- 

cal testing has revealed no apparent problems.  

The design throughput of the pilot breeder fuel 

reprocessing line will be "very small," one official 

stressed, since the purpose of the project is to dem- 

onstrate the technology by reprocessing a handfu l  

of FBTR subassemblies. The DAE plans to build a 

larger reprocessing fac i l i ty  to accompany a 500- 

MW fast breeder w h i c h  is still on the d r a w i n g  

board. By the time the pilot reprocessing line for 

FBTR is ready to operate, they said, it is a n t i c i -  

pa t ed  that at least two more i r r a d i a t e d  

subassemblies,  in the reactor's first core after 12 

years of operation, will be removed. 

Mark Hibbs, Nucleonics Week July 10. 1997, 
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Ashes To Ashes, Dust To Dust 

SUPERPHENIX Dies A Premature But Well Deserved Death 

Superphenix, the first commercial and 

largest Fast Breeder Reactor  in the 

world, will be closed this year and not 

in 2020 as or iginally  planned. The new 

Socialist Prime Minister Jospin an- 

n o u n ce d  the c l o su r e  on June ]9. 

Dominique  Voynet, the new minister  

of envi ronment ,  from the Green Party, 

confirmed the government 's  decision 

to shut it down. The government  will 

take six months  to work out the tech- 

nical detai l s  of the closure and to dis- 

cuss it with its foreign par tners .  

The s o r r y  h i s t o r y  of the 

Superphenix plant began in 1974 with 

the founding of N E R S A ,  the European 

Nu c l ea r  Society for Fast Breeders. 

Partners were: the French EdF with 

51%; the Italian ENEL, 33% and the 

SBK consortium, 16% (made up by the 

German RWE, the Be lg i an  Elect rabel  

and the Dutch SEP). Its starting capi- 

tal was French Francs (FFr) 6 billion. 

C o n s t r u c t i o n  of the S u p e r p h e n i x  

started in 1975. It went into operation 

in 1986, but was plagued by many ac- 

cidents and unusual incidents and only 

operated an e q u i v a l e n t  of 9 m o n t h s  

(278 days)  f u l l - p o w e r  d u r i n g  the 

whole 11 years. June 19, 1997 the day 

when its c o l s u r e  was a n n o u n c e d  

mar k ed  the 4000th day of sh u t d o wn .  

In 1994, after a variety of problems 

which continued to plague the plant it 

was d e c i d e d  to r e f a s h i o n  the 

S u p e r p h e n i x  from a breeder  into a 

burner of plutonium. Instead of being 

primarily a producer of electricity it 

acqu i red  a new role as a research tool. 

On September 15, 1995, the foreign 

par tners  agreed to r ema i n  in NERSA 

and carry their  share of the operating 

costs until December 31, 2000, in ex- 

change for e lect r ic i ty  del iver ies  from 

the reactor. EdF agreed to pay for the 

research program. 

Sup erp hen ix  was c losed temporar- 

ily on December 24, 1996, for repair,  

maintenance and reconstruction and it 

was p l anned  for restart in June 1997. 

It lost its license in February 1997 (see 

"Upsurge of Rev i s ion i sm Regarding 

the F r e n c h  N u c l e a r  S u c c e s s  in 

Anumukt i  Volume 10 Number 1) and 

would t e ch n i c a l l y  not be ready for re- 

start until this fall. The former gov- 

ernment  intended to give it a new li- 

cense w i t hou t  a new p u b l i c  inquiry ,  

but the e l e c t i o n s  came in b e t w een .  

S up erp hen i x  e mp l o y s  700 persons 

besides indirectly supporting another 

2500 jobs a round  a 30 km r a d i u s  of 

the plant. N E R S A  pays FFr 127 mil- 

lion in salaries and contributes FFr 100 

m i l l i o n  in local taxes.  Near ly  2000 

people gathered to protest the plans of 

the new g o v e r n m e n t  to close the 

S u p e r p h e n i x  . 

There is some u n c e r t a i n t y  on how 

much the shut down will cost. Some 

e s t i m a t e s  put total cos t s  of the 

S u p e r p h e n i x  up till the year 2000 at 

FFr 60 bi l l ion (US$10 bil l ion).  A study 

by the Min i s t ry  of Economy calculates  

the direct  costs of closure at FFr 20.4 

b i l l i o n :  8.9 b i l l i o n  for p a y i n g  the 

debts; 3 b i l l ion  for closing it; 3 b i l l ion  

for reprocessing the spent fuel, and 5 

bil l ion for dismant l ing .  The early clo- 

sure this year instead of 2020 will add 

about another  FFr 6 b i l l i o n .  The clo- 

sure will cost EdF, as operator of the 

plant, several  b i l l i o n s .  The foreign 

partners will get compensation for the 

guaranteed del iver ies of e lect r ic i ty  

through 2000 and could ask for com- 

pensa t ion  to recover damages for the 

early c l o s u r e .  A plan for 

decommissioning,  job conversion and 

a new economic plan for the region has 

to be worked out. 

There is s t rong o p p o s i t i o n  to the 

idea of the shut down among suppor t -  

ers of the plant. These inc lude  the en- 

ergy branch of the CGT trade un ion ,  

closely l inked with the C o mmu n i s t  

Party, which is a partner in the ruling 

coal i t ion .  They warned that "no deci- 

sion on c los ing  Superphenix" can be 

taken wi thou t  "a true democratic de- 

bate on the country 's  energy policy".  

The CGT has a l w a y s  s t rongly  sup- 

ported the breeder program. But now 

it is more concerned  with the broader 

issues of e mp l o y men t  and wages in the 

region and will not block the closure. 

Besides, according to Le Monde,  dis- 

mantling will double the employment 

at M a l v i l l e  for the coming five to six 

years .  

Europeans Against Superphenix, a 

confederation of 250 env i ron men ta l  

and anti-nuclear groups, asked Mini s -  

ter Voynet on June 6, 1997, to ''put an 

end to the biggest failure of the French 

nuclear  power industry ."  They cel- 

e b r a t e d  the d e c i s i o n  to close 

Superphenix  as a h is tor ic  v i c to ry  af- 

ter more than 20 years of ac t ions .  The 

closure of the Superphenix means that 

the French breeder, plutonium recycle 

and actinide burning programs have all 

to be reviewed.  It has still to be seen 

whether the plans from the new gov- 

ernment for a 10 year mora to r ium for 

MOX production and use and a review 

of the reprocessing plant at La Hague, 

as laid down in the French Green/So- 

c i a l i s t  agreement of this sp r ing ,  will 

be realised. If so, the complete French 

nuc lear  back-end po l i cy  has to be re- 

v i s ed .  

Source WISE News Communique 475 

Europeans against Superphenix, 
9, rue Dumenge, 69004 Lvon, 

France 
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ASKING NUCLEAR QUESTIONS 

n a survey  of p u b l i c  op in ion  by 

Gallup Pakistan, when asked "in 

your view should Pakistan build 

or not build nuc lea r  weapons", more 

than 80% said yes, Pakis tan  should  

build nuclear weapons. This over- 

whelming support for having nuclear 

weapons goes hand in hand with a 

widespread fear. Two-thirds  of those 

i n t e r v i ew e d  expressed fears that war 

with I n d i a  may soon break out, and 

more than half thought  that this war 

would be a nuclear  war. All this comes 

as no real s u r p r i s e .  For most p e o p l e  

these  q u e s t i o n s  were asked as if they 

had no c o n n e c t i o n s  and no conse-  

quences.  They answered them, on the 

basis  on an idea, perhaps  no more than 

a feel ing,  that nuclear  weapons would 

s o m e h o w  pro tec t  them. 

It would be worth g o i n g  to each of 

the 1,000 households whose op in ions  

were sought  and a s k i n g  them if they 

knew what a nuc lear  weapon was. Did 

they know what it would do if it ex- 

p loded?  Did they understand the way 

in w h i c h  it was supposed  to be a de- 

fence? Had they any idea about why 

in the Cold War between the US and 

USSR both sides had tens of thousands 

of n u c l e a r  weapons and yet still felt 

unsafe? 

Did this 80 per cent, and more, who 

want the bomb ever think about the 

possibi l i ty  that hav ing  nuclear weap- 

ons m i g h t  a c t u a l l y  make war more 

likely0 

Nu c l e a r  weapons raise the stakes in 

co n f l i c t s  between states .  This is sup- 

posed to be t h e i r  job. It is the mecha- 

nism through which they create deter- 

rence. It is the threat of escalat ing a 

con f l i c t  to a n u c l e a r  level, a level of 

such destruct iveness that war becomes 

u n t h i n k a b l e ,  that is meant to stop war 

starting in the first place. But this so- 

l u t i o n  to the q ues t ion  of whether to go 

to war or not only makes sense in a 

world of rational calculation, of states 

knowing what their interests are, and 

be ing  able to judge them p rec i se ly .  

Real states are not rational,  they have 

other interests than war and peace, and 

nuc lea r  weapons increase the space 

that states have for pursuing these in- 

te res t s .  

What n u c l e a r  weapons do in this 

situation can be seen from the Cuban 

example .  To the Russians,  Cuba was 

theirs, i deo log ica l ly .  The Cuban peo- 

ple had fought a revolutionary  war 

against a tyrannical  government, a 

g o v e r n me n t  backed  by the U n i t e d  

States of America.  The revolution had 

been the choice the Cubans had made. 

For the Amer icans ,  Cuba was theirs 

by v i r tue  of his tory and geography. It 

had been an A m e r i c a n  b a c k y a r d . .  

World War III, a real war to end all 

wars, perhaps even the end of the hu- 

man race, could have started because 

the Soviets wanted to deploy nuclear 

w e a p o n s  in Cuba, to c o u n t e r  the 

A m e r i c a n  n u c l e a r  weapons in coun- 

tries bordering the Soviet Union. If the 

S o v i e t s  h a d n ' t  made a fuss about the 

A m e r i c a n  weapons ,  why s h o u l d  the 

US make a fuss about Sov ie t  weapons? 

The Soviets had miscalculated.  The 

US did make a fuss. They demanded 

the S o v i e t s  w i t h d r a w .  Then it became 

a matter of  Sovie tand American pride. 

The deadly  co mb in a t ion  of nuclear  

weapons, ballistic missiles and a tiny 

i s l a n d  in the m i d d l e  of the nowhere 

that both s ides  felt be longed  to them, 

but was not ac tua l ly  vital to ei ther  of 

them. And it was the n u c l ea r  weapons 

that mattered. Without  nuclear weap- 

ons, the R u s s i a n s  in Cuba posed no 

threat to the US. With nuc l ea r  weap- 

ons, the threat was taken to be mo r t a l .  

Ind ia  and Pakistan both have nu- 

clear weapons of sorts and they also 

have thei r  Cuba. It is called K a s h m i r .  

The s i mi l a r i t i e s  may not be exact but 

they are significant  nonetheless.  The 

interests clash and the bat t le  is fought 

out behind the shelter of the belief that 

there will not be a real war. The In- 

dian state seems prepared to go to any 

lengths to keep Kashmir .  The number  

of troops deployed there and the bru- 

ta l i ty  that they are prepared to use are 

clear indicators of that. Pakistan, shel- 

tering behind its nuclear weapons, has 

become determined to use Kashmir to 

even old scores .  

It is not su rp r i s ing  then that most 

of the 80% or so of P a k i s t a n i s  who 

want the Bomb also fear I n d i a .  And 

so they should.  The two are connected. 

N e i t h e r  side may want to go to war but 

as recent events  have shown th ings  

q u i c k l y  get out of hand. A rocket  at- 

tack led to more casua l t i e s  than ex- 

pected. It exp loded  into several  days 

of s h e l l i n g  across the border but then 

the s i t u a t i o n  c a l m e d .  S u p p o s e  it 

hadn't. Suppose that the casualties had 

mounted, and Indian helicopters pa- 

t rol l ing the Line of Control had been 

shot down. Supp ose . .  . l t  is easy to w r i t e  

such scena r ios .  How far out of hand 

they get can be judged from an Ind ian  

opinion poll carried out last year, 

th ir ty- three percent of the people ques- 

tioned said India would be justified in 

u s i n g  n u c l e a r  w e a p on s  if P a k i s t a n  

were a b o u t  to take K a s h m i r .  These 

were people  who had t hough t  at least 

that far. 

Like their Indian counterparts, the 

Pakis tan is  who expressed their  opin- 

ion that the war would become nu- 

clear, were drawn from the group that 

thinks their country should have nu- 

clear w e a p o n s .  These are p e o p l e  by 

and large, in the famous words of Gen- 

eral Sherman, "who have n e i t h e r  f i red 

a shot nor heard the shr ieks  and groans 

of the w o u n d e d ,  who cry aloud for 

blood, more vengeance,  more deso la -  

tion." For those who know a b o u t  war. 
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Sherman said, "war is hell." N u c l e a r  

war goes so far beyond Sherman 's  ex- 

pe r i ence  of f i gh t in g  in the American 

Civil War, that to call it hell is to un- 

derstate  the horror. 

Perhaps  the q u e s t i o n  sh o u l d  be 

asked again of the 65% of Pak i s tan i  

p e o p l e  who fear war between I n d i a  

and Pakis tan ,  and the 56% who expect  

it to be nuclear war, whether they still 

want n u c l e a r  weapons but this time 

after they have been shown v i d eo s  of 

Hiroshima and Nagasaki. It would be 

i n t e r e s t i n g  to know how many of them 

l iv ing  in Islamabad,  for example, still 

think Pakistan should build nuclear 

w e a p o n s  when they are told what 

would happen if there were to be a sin- 

gle nuclear  explos ion over thei r  city. 

The choice  of ex a mp l e  is not with- 

out significance.  Hi rosh ima,  like 

I s l a ma b ad ,  sits at the bottom of an arc 

of hills and had about 300,000 peo- 

ple. A simple nuclear weapon, the kind 

that India and Pakistan have, killed 

200,000 of them. To help the people  

of I s l a m a b a d ,  most of whom are in- 

vo lv ed  in the business of running this 

country, t h ink  about this issue in stra- 

tegic  as well as in persona l  h u m a n  

terms, perhaps they should  be asked: 

g iven  that a nuclear  war is more likely 

to be started by Pak i s tan  ( s i n c e  it has 

a much s m a l l e r  army and is likely to 

lose a conven t iona l  war), and g iven  

that India is likely to retaliate to a nu- 

clear a t t ack  of its own, and g i v en  that 

a nuclear  weapon could kill two of the 

every three peop le  in I s l a m a b a d ,  do 

you think Pakistan should pursue its 

nuc l ea r  weapons programme? 

Dr. Zia Mian 

A FISSILE MATERIAL CUT-OFF TREATY 

The spectre of n u c l ea r  weapons 

cont inues  to haunt  our world. 

A Fiss i le  Mater ia l  Production 

C u t - o f f  C o n v e n t i o n  is on the anvil. 

The aim of this t r ea ty  is to p r o h i b i t  

p r o d u c t i o n  of f i s s i l e  m a t e r i a l  for 

weapons p rodu c t ion .  

All nuclear  weapons require fis- 

s io nab l e  raw mate r ia l  - h i g h l y  en- 

riched uranium (HEU) or plutonium. 

S i n c e  n e i t h e r  of these  are found in 

nature, extensive processing facilities 

are needed in order to produce these .  

Thus a na tu ra l  route to cap the world ' s  

nu c l ea r  arsenal is to control or stop the 

product ion  of these ma t e r i a l s  for use 

in weapons. Control s t ra tegies ,  how- 

ever, are complicated by the fact that 

enriched uranium and plutonium can 

also be used for n o n - w e a p o n s  pur- 

poses, especia l ly  as fuel for nuclear  re- 

ac tors .  

The present approach has been to 

allow the p roduc t ion  and use of fis- 

sile material  but to monitor  (or "safe- 

guard") its use by verifying that it is 

not diverted to mak ing  nuclear  weap- 

ons. This strategy is appl ied presently 

only to those count r ies  that posses and 

use f i s s i l e  m a t e r i a l  and that have 

signed the Nuclear Non-proliferation 

Treaty (NPT) as non-weapon states.  

HISTORY 

A p roduc t ion  cu t -o f f  was f i rst  pro- 

posed by USA in 1956. The USSR re- 

jected this proposal. In 1989, President 

Gorbachev of the S o v i e t  U n i o n  agreed 

to a cut-off in production,  but the Bush 

a d m i n i s t r a t i o n  in the USA was op- 

posed to it. The recent interes t  in the 

cut-off arises  from the s i t ua t i on  that 

all the n u c l e a r  weapons powers feel 

that they have already accumulated 

enough for future needs and want to 

prevent threshold states like India  and 

P ak i s t an  from do ing  the same. 

The UN General A s s e m b l y  passed 

resolution 48/75 which "Calls upon all 

States to demonstrate their commi t -  

ment to the object ives of a non-dis-  

criminatory, multilateral and interna- 

t iona l ly  effectively verifiable treaty 

banning the production of fissile ma- 

t e r i a l  for n u c l e a r  weapons or o ther  

nuclear  explosive  devices". 

SCOPE 

A cu t -o f f  treaty would allow states 

w h i c h  a l r eady  have s t o c k s  of 

unsafeguarded fissi le material to main- 

tain them outside of international safe- 

guards, but would allow the future pro- 

duc t ion  of f i ss i le  material only if the 

ma t e r i a l  is safeguarded. While the 

convention will be open to all coun- 

tries for signature, the states that have 

already signed the Nuclear Non-pro- 

l iferation Treaty (NPT) as non-nuc lear  

weapon states  are a l r eady  su b j e c t  to 

all the p rov i s io ns  of a f i s s i l e  cut-off. 

Thus the primary goal of the c o n v e n -  

tion will be to at tain the s ignatures of 

the five declared nu c lea r  weapon states 

(China, France, Russia, the United 

Kingdom and the U n i t e d  Sta tes)  and 

the three undeclared states ( India ,  Is- 

rael and P a k i s t a n ) .  

A f i s s i l e  cut-off would reduce the 

discriminatory nature of the ex is t ing  

non-pro l i fe ra t ion  regime by be ing  

equal ly  applicable to both the nuclear 

weapon states  as well as the unde- 

clared states.  The weapons states how- 

ever do not want a f i s s i l e  cu t -o f f  con- 

vent ion  to i n c l u d e  e x i s t i n g  s tocks .  

Thus even thoug h  the c u t - o f f  would 

be n o n - d i s c r i m i n a t o r y  in how it ap- 

plies to different coun t r i e s ,  its effects 

on the different s ignator ies  would be 

h i g h l y  d i s c r i m i n a t o r y .  

IMPLICATIONS 

A production cu t - o f f  would have few 

immediate i m p l i c a t i o n s  for the USA 

and Russia .  Both countr ies  have huge 

stocks of f i s s i l e  material and have al- 

ready  s topped  p r o d u c i n g  f u r the r  

amounts. In fact, t h e i r  p rob lem has 

been what to do with the huge su rp lus .  
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Bri ta in  is not believed to have pro- 

duced weapons grade u ran ium since 

1963, in part because it was able to 

acquire HEU from the Un i t ed  States.  

It is also not bel ieved to be producing 

any p lu ton ium currently .  However 

since its mi l i tary  stocks of fissile ma- 

terial are relatively small, a production 

cut-off would place reasonably strict  

l i m i t s  on the size of its future arsenal. 

France is not cur ren t ly  be l i eved  to 

be producing fissile material for weap- 

ons. However France does not make a 

clear distinction between civil and 

mi l i t a ry  materials and has reportedly 

used p l u t o n i u m  produced in power 

reactors to make nuclear weapons. 

G i v e n  the size of its stockpile,  a cut- 

off would have little immediate impact 

on its nuc l ea r -weapon  program. 

China is reported to have stopped 

producing HEU and plutonium for 

weapons. Because  there is much un- 

certainty about the size of its nuclear 

arsenal and its past production, the size 

of its mi l i t a r y  s tockpi les  is unknown 

and thus the implicat ions of a cut-off 

are not clear. 

It is the undeclared states ( India ,  

Israel and Pakistan) for which there is 

much uncertainty in the impl ica t ions  

of a cut-off. S ince  these are b e l i ev e d  

to have re la t ively  small stocks, a cut- 

off would affect them most dramati- 

cally. 

VERIFICATION 

Verification is complicated by the fact 

that for many of the signatories of a 

c u t - o f f  n umer o u s  p r ev iou s ly  

unsafeguarded faci l i t ies  will continue 

to operate under a cut-off. 

The core set of fac i l i t i es  targeted for 

ve r i f i ca t ion  would i n c l u d e  those 

wh ich  produce or have, in the past, 

produced, HEU or p lu ton iu m for 

weapons. This could be w i d en ed  to 

i n c l u d e  operating or shut-down pluto- 

nium production reactors as well as 

civil nuclear facilities. The scale of a 

verif ication scheme that includes all 

these can be realised by noting that the 

Un i t ed  States alone has about 300 fa- 

c i l i t i e s  which might be subjected to 

safeguards. An even broader system 

could include measures to detect clan- 

destine f issi le production. 

D i f f i cu l t i e s  of verification would 

be compounded in coun t r i e s  w h i c h  

a c t u a l l y  wanted to hide information 

from inspectors .  Some of the methods 

suggested to overcome re luc t ance  to 

disclose information are remote sens- 

ing from satellites and aircrafts, envi- 

ronmenta l  sampl ing  of air, water or 

soil in the vicinity of the site and in- 

dependent ver i f ica t ions  of ma te r i a l  

accoun t ing  data. 

There is general agreement that the 

principal verifying agent of a multi- 

lateral cut-off treaty should be the In- 

ternational Atomic  Energy Agency 

( I A E A)  which already conducts such 

verif icat ion for all non-weapons sig- 

na to r ies  of the NPT. Moreover, the 

IAEA has significant experience ap- 

p ly ing safeguards in a variety  of situ- 

a t ions .  This would mean an increase 

in the workload,  and thus, the budget 

of the IAEA. It may also take time to 

train additional IAEA inspectors and 

otherwise prepare to fully implement 

safeguards. As a result ,  the convention 

could specify that the verification pro- 

v i s i o n s  be phased over a per iod of a 

few years, beginning with the core fa- 

c i l i t i e s .  

CONCLUSION 

A f iss i le  cut-off is central to the fu- 

ture of nuc lea r  arms control and pro- 

vides the only way to cap nuclear ar- 

senals.  This is, of course, only the first 

step, s ince a cut-off treaty would still 

leave states with unsafeguarded ma- 

t e r i a l  that can be used for weapons. 

However this is a necessary f i rs t  step, 

and, in view of the dangers of stock- 

p i l i n g  and prol iferat ion,  it  is urgent. 

Dr. M. V. Ramana 

MIT, Cambridge, USA 

(This is an edited version of an 

article which first appeared in 

Peace Magazine, Toronto) 

The Hawks Soar High 

Indian Position on the Nuclear Issue 

Prime Minis te r  I . K . Gu j r a l  on May 31st 

said that India will not sign the fissile 

ma t e r i a l  cu t -of f  treaty ( F M C T  ). In a 

speech at the Bhabha A t o mi c  Research 

Centre, he said, "E a r l i e r  we did not sign 

the nuclear non-proliferation Treaty (NPT) 

and the CTBT in s p i t e  of p r e s s u r e  by 

power blocks.  Their  stand on f issi le mate- 

rial cut-off treaty will also be dealt in a 

s i m i l a r  m a n n e r  

A more n u an c ed  vers ion  of the "offi- 

cial position" on the fissban and on other 

issues is often found at forums like the 

Conference on Disarmament (CD) and in- 

ternational conferences. For example,  

speaking at a recent conference in Wash- 

ington,  Ambassador Prakash Shah said, 

"When we became the lead sponsors of the 

UN Genera l  A s s e m b l y  R e so l u t i o n  on 

FMCT in 1995, we had e n v i s i o n e d  it 

within the overall context of nuclear dis- 

armament. We remain  conv inced  that if 

FMCT has any value, it has to be part and 

parcel  of a negotiated,  phased programme 

for the e l imina t ion  of nuclear weapons.  

So, is that the final position? 
Despite this seemingly defiant posture, 

there are some signs of f lex ib i l i ty .  For ex- 

ample, in response to charges of i n f l e x -  

ibility, Indian officials usually point out 

that the "time" in the t i me - bound  process 

is negotiable. A more substantial case of 

f lexibi l i ty  is to be found in the Ind ian  po- 

sition on the inclus ion of exist ing stocks 

into fissban negotiations.  The nature of the 

Indian nuclear strategy, to the extent there 

is one, is based on a mb i g u i t y  about the 

extent of t h e i r  f i ss i le  material stocks. Thus, 

traditionally, together with the five nuclear 

weapon states (P-5) and Israel, India  had 

argued against  the i n c l u s i o n  of s tocks in 

the proposed bas ic  FMCT. 

On the other hand, in the domest ic  de- 

bate, the last few years have seen what 

seems to be a hardening of postures and 

an increased legi t imisation of the idea that 

India should "exercise" its nuclear option, 

or be prepared to do so at short n o t i c e .  
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Drifting into Deterrence 

m i s s i l e  programmes, e s p e c i a l l y  the 

in termedia te- range  Agni, is among the 

suggested prepara t ions .  A more recent 

p u b l i c  a c t i o n  along these  lines has 

been the m o v e m e n t  of I n d i a ' s  short- 

range P r i t h v i  m i s s i l e s  to J u l l u n d h u r .  

Ever since the early s ix t ies ,  sections 

of the I n d i a n  p o l i c y - m a k i n g  c o m m u -  

nity have advocated bui ld ing  a nuclear 

arsenal .  However ,  their  inf luence has 

been r e l a t i v e ly  marg ina l ,  as ev idenced  

by I n d i a ' s  refusal  to go over t ly  nuclear  

and not condu c t in g  any nu c l ea r  tests 

a f t e r  1974. The f i r s t  i n d i c a t i o n s  of a 

s h i f t  in the b a l a n c e  were seen d u r i n g  

the per iod  before and af ter  the i n d e f i -  

nite e x t e n s i o n  of the NPT in 1995. 

The a r g u m e n t s  used by the bomb 

lobby have been b r oad ly  the follow- 

ing: 

■ N u c l e a r  d i s a r m a m e n t  is just a 

pipe d ream;  I n d i a ' s  moral 

p o s i t i o n  made sense  in the past 

when I n d i a ' s  n u c l e a r  c a p a b i l i t i e s  

were more l i m i t e d .   N u c l e a r  

w e a p o n s  are here to stay and 

h en c e  I n d i a  s h o u l d  go a b o u t  

b u i l d i n g  its own n u c l e a r  a r sena l .  

■ The f i s s b a n ,  like the CTBT, is 

a c o n t i n u a t i o n  of the h e g e m o n y  

of the P-5, and, as with the 

CTBT, I n d i a  s h o u l d  oppose  this 

t r e a t y .  

■ The f i s sb an  does not r educe  

s e c u r i t y  th rea ts  to I n d i a  in any 

way, but c o n s t r a i n s  I n d i a ' s  

r e sponses  and its n u c l e a r  o p t i o n  

s i g n i f i c a n t l y .  

■ The v e r i f i c a t i o n  of the 

f i s s b a n ,  u n l i k e  the CTBT, would 

i n v o l v e  i n t r u s i v e  safeguards at 

ind igenous ly -construe ted 

n u c l e a r  reactors and o t h e r  

f a c i l i t i e s .  

It appears that with each round of 

nego t i a t ions  in in te rna t iona l  nuclear  

arms c o n t r o l  the I n d i a n  bomb lobby 

has b e c o m e  more p o w e r f u l .  For the 

h a w k s ,  the r a t i o n a l e  for the l i n k a g e  

between a t i m e - b o u n d  n uc l ea r  d i sa r -  

mament process and the f i ssban  or the 

CTBT is t w o - f o l d .  F i r s t ,  it buys time 

so that the i n t e r n a l  d e b a t e s  can be 

fought out and some c o n s e n s u s  for 

fu r th e r  n u c l e a r  weapons d e v e l o p m e n t  

r eached .  The second ra t iona le  is that 

this l i n k a g e  is needed to gain c r e d i b i l -  

ity among the m a j o r i t y  of I n d i a ' s  ur- 

ban elite who support Ind ia ' s  off ic ia l  

pos i t ion  that I n d i a  should  keep its op- 

t i o n s  open only as long as the other 

states are not w i l l i n g  to give up their  

a r sena ls .  I n d eed ,  there is still over- 

whelm ing suppor t  for I n d i a  be ing  part 

of global n u c l e a r  d i s a r m a m e n t .  A re- 

cent poll c o n d u c t e d  by the Kroc I n s t i -  

tute and the Fou r th  Freedom Forum, 

found that 83% of t h o s e  polled sup- 

por ted  an i n t e r n a t i o n a l  agreement for 

the e l i m i n a t i o n  of all n u c l e a r  weapons. 

In a d d i t i o n  to the p u b l i c  pos tu res  

of the government o f f i c i a l s ,  the re  is 

another  po in t  of view that is expressed 

b e h i n d  c losed  doors .  While the cre- 

scendo  about  f i s sban  has been build- 

ing up in the I n d i a n  m e d i a ,  s ev e r a l  

I n d i a n  p o l i c y - m a k e r s  have been qui- 

etly t a l k i n g ,  i n f o r m a l l y ,  about t r y ing  

to make a deal with the U n i t e d  States 

a b o u t  the n u c l e a r  q u e s t i o n .  A cco rd -  

ing to t h e s e  p e o p l e ,  I n d i a  would be 

q u i t e  w i l l i n g  to sign the f i ssban  - but 

for a p r i c e .  What e x a c t l y  the p r i c e  is 

has n ev e r  been stated e x p l i c i t l y ,  but 

most of the p r o p o s a l s  focus a r o u n d  

n u c l e a r  and space t e c h n o l o g y .  

This r ef lec t s  the view that through 

its a c t i o n s  at the CTBT n eg o t i a t i o n s ,  

I n d i a  has p roved  cap ab le  of p l a y i n g  

hard ball with the great powers, and 

the time has now come for the West, 

e spec i a l l y  the U n i t e d  States,  to recog- 

nise that I n d i a  is a trustworthy n u c l e a r  

state whose r eg ion a l  in teres ts  need to 

be a c c o m m o d a t e d .  It is sugges ted  that 

in return for this acceptance, I n d i a  is 

prepared to a b i d e  by some l i m i t a t i o n s  

on its nu c l ea r  programs - not due to 

a r m - t w i s t i n g  by the P-5, but b ecau s e  

it is a r espons ib le  p layer .  As in the case 

of the P-5 who, after h a v i n g  d ev e lop ed  

the r e q u i s i t e  c a p a b i l i t i e s ,  embraced 

arms c o n t r o l  as an ex t en s i o n  of t h e i r  

secur i ty  p o l i c i e s ,  I n d i a ,  in the view of 

the h a w k s ,  may be b e g i n n i n g  to see 

i t se l f  as "arriving," if not as h a v i n g  

"arr ived,"  and so may be c o n s i d e r i n g  

arms control  n ego t i a t i ons  in this new 

light. However, the p r i c e  the h a w k s  

would like to extract for any I n d i a n  

part icipation in the in te rna t iona l  arms 

c o n t r o l  p rocess  is a greater l e g i t i m i -  

sat ion of the I n d i a n  n u c l e a r  and mis- 

sile prowess and barga ins  that would 

enhance the technical capab i l i t i e s  and 

domes t ic  p os i t i on  of the n u c l e a r  and 

space  d e p a r t m e n t s .  

In all t h e s e  d e b a t e s ,  the v o i c e s  of 

the doves  are se ldom heard .  One of the 

i m p o r t a n t  reasons for t h e i r  g e t t i n g  

ma r g in a l i s ed  is the co n t in u e d  res is t -  

ance of the P-5 to even c o n s i d e r  a 

t i m e - b o u n d  d i s a r m a m e n t  process.  

Like any o t h e r  s t a t e  where no sin- 

gle group has a mo nop o ly  on n a t i o n a l  

p o l i c y - m a k i n g ,  what I n d i a  will do at 

the f i s sban  n e g o t i a t i o n s  or e l s e w h e r e  

is de te rmined  by domes t i c  p o l i t i c s  and 

the i n f l u e n c e  of d i f f e r e n t  g r o u p s  

w i t h i n  the c o u n t r y .  With the h a w k s  

on the rise, in part due to the p o l i c i e s  

of the P-5, in order that there be some 

p o s i t i v e  d e v e l o p m e n t s ,  there  is a spe- 

cial r e s p o n s i b i l i t y  for the P-5. They 

have to d r a m a t i c a l l y  r e d u c e  the s i z e s  

of their  nuclear  arsenals,  along with 

adopting other measures that de-em- 

ph as i se  the role of n u c l e a r  w e a p o n s ,  

such as d e - m a t i n g  warheads from mis- 

siles. 

Dr. M.V. Ramana 

MIT, Cambridge, USA 

(This is an edited version of an 

article which first appeared in 

INESAP Journal) 
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The price of a pair of con t rove r s i a l  

underground n u c l e a r  b l a s t s  has more 

than doubled  over or ig inal  estimates, 

according to in format ion  suppl ied on 

June 30 by the US Department of En- 

ergy ( D O E ) .  Both t es t s  - the f i r s t  was 

held July 2 -are to be c o n d u c t e d  at 

the Nevada Test Site near Las Vegas 

by the n a t i o n ' s  n u c l e a r  weapons labs. 

T o p - r a n k i n g  DOE and lab o f f i c i a l s  

have r epea ted ly  e s t i m a t ed  the cost of 

the so-called subcr i t i ca l  exper iments  

at $15 mi l l i o n  to $20 m i l l i o n  each. The 

tests  are des igned  to shock r ad i oac t i ve  

plutonium with a high-explosive deto- 

n a t i on  w i t h o u t  p roduc ing  a nu c l ea r  

c h a i n  r e ac t i o n .  But the DOE, w h i c h  

funds the labs, r e v e a l e d  test prepara- 

t i o n s  have already cost between $77- 

$100 mi l l ion  wi thout  any tests taking 

place. 

The f i r s t  blast, c o d e - n a m e d  Re- 

bound, occurred more than a year af- 

ter its o r i g i n a l  p l a n n e d  date. The DOE 

has said it d e l a y e d  the t es t s  to f i n i s h  

an a n a l y s i s  of f u t u r e  uses for the test 

site. But c r i t i c s  claim the DOE held 

off to avoid  co mp l i ca t ing  negotiations 

underway last summer c o n c e r n i n g  a 

global ban on fu l l - sca l e  n u c l e a r  tests, 

the CTBT. 

"The f i r s t  tests  are s i g n i f i c a n t l y  

more e x p e n s i v e  than we expec ted ,  

largely due to the increased time line," 

said DOE s p o k e s w o m a n  C a r m e n  

M a c D o u g a l l .  The DOE is a s k i n g  for 

a n o t h e r  $70 m i l l i o n  for f i sca l  1998, 

w h i c h  b e g i n s  October 1, 1997, but a 

bill approved by the H o u s e  last week 

forbids it from s p e n d i n g  more on the 

e x p e r i m e n t s  until DOE Secretary Pena 

sub mi t s  a wri t ten report de ta i l ing  1996 

and 1997 expenditures. MacDougall 

also blamed the high s t a r t -up  costs to 

doing something new. The cost per test 

is expected to come down if the labs 

are a l l o w e d  to c o n d u c t  a s e r i e s  of 

blasts,  as o r ig ina l ly  p l a n n e d .  

Paying so much for the tests is "gro- 

tesque-, said Christopher P a i n e  of the 

N a t u r a l  Resources Defense C o u n c i l  

(NRDC) in Washington. NRDC is the 

leading en v i ron men ta l  group in a law- 

suit filed in May 1997 that c h a l l e n g e s  

the subcr i t ica l  tests, among o ther  DOE 

n u c l e a r  w e a p o n s  p r og r a ms  collec- 

t i v e l y  known as s to ckp i l e  stewardship 

and management. "As a taxpayer, I'm 

outraged," said L ivermore  ac t iv i s t  

Mary l i a  Kelley, pres ident  of Iri-Val- 

ley Cit izens Agains t  a Rad ioac t ive  

Environment ,  another  p la in t i f f  in the 

suit. The two s u b c r i t i c a l  tests  are part 

of the DOE's 10-year $40-bi l l ion nu- 

clear weapons program. P r e p a r a t i o n s  

are m o v i n g  a h e a d  for L a w r e n c e  

Livermore Laboratory to c o n d u c t  the 

s econd  test this fall, before the new 

f i sca l  year b e g i n s ,  but no date has been 

set. 

Actions 

On the day of the f i r s t  test, July 2, 

many ac t i o n s  were held. We will men- 

tion two of them. Three members of 

the A l l i a n c e  of A t o m i c  Veterans pen- 

e t r a t ed  the DOE's s ecu r i t y  sy s t em.  

They went 40 miles (65 km) into the 

test site by m o u n t a u n  bike to the Low- 

Yield N u c l e a r  E x p e r i m e n t  Research 

( L Y N E R )  Facility, hid under  a trailer 

and w a i t e d  for the c o u n t - d o w n .  

Short ly  af ter  they were s ighted  and 

arrested. The a c t i o n  proved that -deep 

penetration- of a vital mi l i tary  instal- 

l a t i o n  is poss ib le .  A b u s l o a d  of 50 

members of the i n t e r n a t i o n a l  press 

h e a d i n g  into the Nevada test site was 

b l o c k e d  by a c t i v i s t s  at the entrance of 

the test site. Three women dove under 

the bus and locked themselves  with 

cha in s .  The c h a i n s  were cut and the 

women were removed by force and 

arrested. Four people b l o c k i n g  the bus 

were also arrested. All were fined. The 

ac t i o n s  got in te rna t iona l  and local 

media a t t e n t i o n .  

Contact: Tri-Valley CAREs, 5720 

East Ave. # I16, Livermore, CA 

94550 USA. 

There is a ship-breaking yard at 
Gadani in Baluchistan. Its coun- 
terpart in India is Alang near 
Bhavnagar on the coast of 
Gujarat. The folio wing report 
regarding the shocking goings- 
on at Gadani is a reminder to 
activists to investigate Alang as 
well 

he B a l u c h i s t a n  High Court set 

up a seven member expert com 

mi t t ee  June 4 to inves t iga t e  

charges  that r a d i o a c t i v e  w a s t e  and 

o t h e r  hazardous m a t e r i a l s  were b e i n g  

d u m p e d  near the c o a s t  of G a d a n i  

where a ship s a lv ag e  i n d u s t r y  is flour- 

i s h i n g .  Press repor ts  say old s h i p s  

brought to G a d a n i  for scrap ca r ry  haz- 

ardous  ma te r i a l ,  w h i c h  is dumped in 

Pakis tan 's  terr i tor ia l  waters  before the 

ship is taken ashore for salvage. A citi- 

zen p e t i t i o n e d  the c o u r t  to probe press 

reports that an ageing  Japan  registered 

ship b o u g h t  by a P a k i s t a n i  s a l v a g e  

firm had d u m p e d  150 d r u m s  of 

r adwas t e  last m o n t h .  Pak i s t an  has a 

750 kilometre coastline and mu l t i n a -  

t i o n a l  companies have exp lo red  u s i n g  

some marshy w a s t e l a n d s  for storage of 

hazardous w a s t e .  There have been fre- 

quent reports of the s a l v a g e  i n d u s t r y  

d u m p i n g  hazardous  mate r i a l s  near 

G a d a n i ,  known as a ship "graveyard." 

Nucleonics Week June 19, 1997 

Stop Atomic Insanity 
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Can Alang Be Far
Behind? 

Costs Blast Off On Underground Tests 
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Solution Number 

23 To The 

Nuclear Waste 

Problem 

Land Is Sprayed With 
Radioactive Fertiliser 

A uranium-processing plant is 
disposing of low-level radioac- 
tive waste by spraying it on 
9,000 acres of company-owned 
grazing land. Three and a half 
years after the shutdown of the 
Sequoyah Fuels Uranium 
Processing facility, workers are 
still sprinkling its waste, di- 
luted by rain, from a holding 
pond at the rate of 10 million 
g a l l o n s  a year. 

The 'fertiliser' is called 
Raffinate and is registered with 
the Oklahoma Department of 
Agriculture. State and federal 
officials approved the fertiliser 
plan in 1986. Raffinate, the 
main waste from a solvent used 
to extract uranium for nuclear- 
plant fuel, is slightly radioac- 
tive and contains 18 heavy met- 
als. "We were screaming our 
heads off when all this was hap- 
pening," says Kathy Carter- 
White,  an attorney representing 
residents of the area. "But it 
was just like the powers-that- 
be were g o i n g  forward. We 
just felt violated by what hap- 
pened because the land will 
never  recover. ' '  

John Ellis, Sequoyah Fuels 
president, said the company is 
piping the material to 75 acres 
of Bermuda grass where as 
many as 400 c a t t l e  graze.  
Some people blame the ferti- 
liser for such mutations as a 
nine- legged frog and a two- 
nosed cow. They also say it 
could be a factor in   some of 

the 124 cases of cancer and 
birth defects counted in 
families living near the plant. 
There 's  no proof, though. 
"It's hard to separate out 
what damage came from the 
chimneys at Sequoyah Fu- 
els and what was from the 
pallets on the ground and the 
groundwater and the land 
disposal," said Carter-White. 
"But the frog was found by 
a little boy at a country pond 
that was real close to where 
this surface application was 
taking place. The boy shot it 
and turned it over, and found 
it had legs sticking out all 
over its sternum." The big 
question is of course what 
happens with the beef of the 
cattle, or with the hay of the 
land. Already in 1987 Native 
Americans for a Clean Envi- 
ronment (NACE) claimed 
that hay was sold to Ameri- 
can Indians. One shipment of 
hay was accepted (unaware 
of the possible  dangers) by 
the Navajo Tribal Council. 
Sources: Seattle Times, 
4 July 1997 / NACE News, 
May 1987 WISE News 
Communique 476 

Contact: Nuclear Informa- 
tion and Resource Service, 
1424 16th Street NW. Suite 
404, Washington DC 
20036, US. 
E-mail: 

nirsnet@igc.apc.org; 
WWW: www.nirs.org  
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