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TRANSCRIPT OF 
CITY COUNCIL 0 CITY OF SAN ANTONIO,  
TEXAS ON PROPOSED PARTICIPATION BY THE 
CITY PUBLIC SERVICE BOARD I N  THE SOUTH 
TEXAS NUCLEAR POWER PLANT PROJECT HELD 
ON VTZDNESDAY, JLINE 27, 1973 I N  THE 
THEATRE OF THE PERFORMING ARTS, 9: 00 A.M. 
t o  6:00 P.M. 

I W O R  CHARLES L. BECKER: Good morning l a d i e s  and gentlemen. 
You have come t o  spend a few hours w i th  us.  i f  t h a t ' s  what it w i l l  be.  
I a n  going to  a t t k P t  t o  d i s s imina t e  t h e  pros  and cons of t h i s  ques t i on  
of Nuclear Power. I d o n ' t  t h i n k  t h e r e  is anyone i n  t h e  audience who 
d o e s n ' t  r e a l i z e  t h e  f a c t  t h a t  a t  p r e sen t ,  San Antonio is under going 
a s e r i o u s  power shor tage .  W e  a r e  nor: only concerned about  t h e  p r e sen t ,  
w e  are a l s o  concerned about  the f u t u r e  power needs of our  Ci ty .  This 
C i t y  Council is n o t  a c t i n g  t h e  role of  t h e  c o n s t r u c t i o n i s t  w i t h  r egards  
t o  a t tempt ing to s o l v e  these mat ters ,  b u t  what w e  a r e  a t t empt ing  t o  do ,  
is  t o  have p laced  be fo re  the publ ic ,  an open forum such a s  t h i s ,  quas t i ons  
on Nuclear Power o r  any other ques t i ons  which may be  of i n t e r e s t  t o  the 
c i t i z e n r y  of the C i ty  o f  San Antonio, W e  feel t h a t  i t ' s  t h e  proper  way 
t o  handle  this mat ter ,  any mat te r  f o r  t h a t  f a c t .  I t  i s  our  i n t e n t i o n  
t o  always have hear ings  where ever  p o s s i b l e  on what ever  s u b j e c t  it 
might be ,  t h a t  we cons ider  of gene ra l  i n t e r e s t  to  t h e  pub l i c  o f  t h i s  
C i ty ,  because a f t e r  a l l  they a r e  t h e  ones t h a t  a r e  a f f ec t ed .  So, w i t h  
t h a t  preamble having been given,  I would l i k e  f i r s t  of a l l  to  say  t h a t  
r t h i n k  t h a t  everyone h e r e  is acquainted he re  wi th  our  Councilmen, b u t  
i n  case you are n o t ,  I would l i k e  t o  in t roduce  them i f  I may. I w i l l  
s t a r t  on my r i g h t ,  f i r s t  w e  have M r .  Alfred  Beckmann, then w e  have 
C l i f t  Marton, M r .  Glenn Lacy, D r .  San Martin,  Leo Mendoza, M r .  A 1  
P a d i f l a .  The o t h e r  councilmen wi th  t h e  exception of M r s .  Cockre l l  
w j l l  probably be he re  l a t e r .  Now, yes terday with t h e  a s s i s t a n c e  of 
D r .  Bob West, Chairman of  t h e  TESORO Petroleum Company, I had t h e  
good fo r tune  o f  be ing a b l e  t o  t a l k  wi th  D r .  Edward T e l l e r ,  who is 
p re sen t l y  t each ing  sone summer course  a t  t h e  Univers i ty  of Colorado 
a t  Bolder and w e  taped t h a t  conversa t ion  a s  b e s t  w e  could and D r .  
te l ler  made some r a t h e r  s a l i e n t  obse rva t ions  wi th  regards  t o  nuc l ea r  
power. I t h ink  i n  t h e  i n t e r e s t  of this hear ing  t h i s  morning, it would 
be w e l l  i f  w e  s o r t  of se t  t h e  tone ,  i f  you w i l l ,  wi th  t h a t  conversa- 
t i c ?  t h a t  took p l ace  and you w i l l  probably be su rp r i s ed  t o  n o t e  t h a t  
D r .  T e l l e r  d i d  n o t  say t h a t  Houston's nuc l ea r  power was d a s t a r d l y  i n  . . . . ( inaud ib le )  i n  a l l  t h e  va r ious  t h ings  you might suspec t .  H e  was 
an advocate o f  nuc l ea r  power b u t  a t  t h e  same t i m e  he  a l s o  had some 
r a t h e r ,  a s  I s a i d  i n p o r t a n t  and s a l i e n t  obse rva t ions  t o  make about  
t h e  usage of it. So, i n  t h e  sense  o f  f a i r n e s s ,  i f  you want t o  c a l l  
i t  t h a t ,  I would l i k e  t o  f i r s t  p lay  t h a t  t ape ,  it w i l l  q i v e  both  sides 
of t h e  p ros  and cons an oppor tun i ty  t o  perhaps r e a d j u s t  t h e i r  va r ious  
speeches t h a t  they were going t o  make t h i s  morning on t h e i r  - being 
for o r  a g a i n s t .  So, i f  I may have t h a t  t ape  p l ea se ,  I would a p p r e c i a t e  
i t .  I 



I 
!-l.riYOR BECKCP,: H e  was r a t h e r  f o r c e f u l  i n  h i s  remarks concerning 
t h a t .  ;<ow, one o f  t he  t h ings  he was most cur ious  about ,  was what 
type of p l a n t  we w e r e  d i s cus s ing  and I th ink t h a t  you probably heard 
t h a t  he  saici t h a t  t h e  thorium type  of p l a n t  was i n  h i s  e s t imat ion ,  
t h e  p i a n t  of t h e  f u t u r e ,  whereby t h e  proper ty  i t s e l f  could be adapted 
t o  t h e  use  of Llorium. I f  it s t a r t e d  o f f  being a nuc lea r  p l a n t ,  t h a t  
p l a n t  could then be switched over  through some engineering modifica- 
t i o n s  t o  a l s o  encompass t h e  use of thorium and you heard what he had 
t o  say  about  thorium a s  f a r  a s  it - t h e  prevelance of i t  and t h e  quan- 
t i t ies .  of i t  that a r e  a v a i l a b l e .  

The rr.ost s i g n i f i c a n t  t h i n g  he s a i d  was t h a t  where a s  one 
pe rcen t  of approximately of a l l  t h e  uranium o r e  t h a t  i s  mined is 
useable  f o r  nuc l ea r  r e a c t o r s ,  one-hundred percen t  of a l l  thorium 
t h a t  i s  mined i s  useable  i n  thorium type  r e a c t o r s .  Then h e  went 
on t o  say  something t o  t h e  e f f e c t  t h a t  i n  h i s  opinion,  t h e  heavy 
wate r  p l a n t s  which a r e  be ing proposed by, and I th ink  I understood 
h i n  t o  s ay ,  t h e  Gulf General Dynamic Corporation w e r e  t h e  ones t h a t  
he  would f avo r  n o s t  h igh ly  because it d i d  have t h i s  c o n v e r t i b i l i t y  
f a c t o r  and was h igh ly  adap tab le  t o  t h e  uses of thorium. The l i g h t  
w a t e r  p l a n t  such  a s  proposed by Westinghouse and General E l e c t r i c ,  
w e r e  n o t  as adap tab le  i n  h i s  opinion.  

1 am going t o  have a l l  of t h e s e  var ious  t apes  he re ,  t r an-  
s c r i b e d ,  mimeographed and made a v a i l a b l e  t o  everyone. W e  t a l ked  
f o r  approximately an hour on t h i s  s u b j e c t  and I d o n ' t  know how w e l l  
you w e r e  a b l e  t o  r e c e i v e  t h e  t ransmiss ion of h i s  speach o u t  t h e r e  
i n  t h e  audience,  b u t  w e  a r e  n o t  going t o  play t h e  whole th ing .  I 
am j u s t  g iv ing  you c e r t a i n  of t h e  h i g h l i g h t s  o f  it a s  I r e c a l l .  
This p l a n t  t h a t  he  had re fe rence  t o  t h a t  was a b l e  t o  use thorium i s  
c a l l e d  Cando and it is  developed w i th  t h e  Canadian Government a s  w e l l  
a s  Gulf General Dynanic Corporat ion.  You heard what he  had t o  say  
about  t h e  d i s p o s a l  o f  t h e  waste and he d i d n ' t  th ink t h a t  was any 
inse rnountzb le  problem. Now, I asked t h e  Doctor, i f  he would col- 

' l a b o r a t e  w i t h  t h e  Ci ty  Council i n  t h e  f u t u r e  on t h i s  mat ter  of 
nuc l ea r  power and he  s a i d  he would be  happy t o .  What I ga the r ,  t h e  
gentlemen is most r e a l i s t i c  and h i s  approach t o  t h e  energy c r i s i s  
i s  - n o t  only t o  t h e  United S t a t e s  b u t  t h e  World a t  l a r g e  and he  
is n o t  one t o  say  t h a t  w e  d a r e  n o t  engage i n  t h e  use o f  nuc l ea r  
because even i f  t h e r e  i s  a p o s s i b l e  t enden t  r i s k  a t t a ched  t o  it, 
w e  almost  use it a s  be ing e i t h e r  power and energy a t  c e r t a i n  r i s k  
or no power o r  energy w i t h  no r i s k  and t h a t  was almost  t h e  conclusion 
t h a t  I was a b l e  t o  draw from h i s  remarks. Now, he had a remark t o  
make about  t h e  f a s t  breeder  r e a c t o r .  I d o n ' t  knaw i f  you w e r e  a b l e  
t o  hea r  t h a t  e x a c t l y ,  b u t  he  s a i d  t h a t  i f  anything i n  h i s  opinion t h e  
f a s t  b reeder  r e a c t o r  is p o t e n t i a l l y  more dangerous than t h e  r e a c t o r s  
t h a t  are being used today. Needless t o  say ,  you c a n ' t  inc lude  every 
ques t i on  and t a k e  i n t o  account every  f a c e t  o f  a t o p i c  a s  d i f f i c u l t  
and s c i e n t i f i c  a s  t h i s  t o p i c  i s  i n  an hou r ' s  te lephone conversat ion.  
So ove r  s i ~ p l i f i c a t i o n  would c e r t a i n l y  be t h e  understatement of t h i s  
cen tu ry  which would be i f  w e  w e r e  t o  de sc r ibe  t h i s  conversa t ion  w i th  
D r .  T e l l e r .  I am c e r t a i n ,  i f  t h e  man w e r e  given an oppor tuni ty ,  he  
could go i n t o  depth and a t  g r ea th  l eng th  on any p a r t  o f  n u c l e a r  
energy and because he i s  almost  t h e ,  I would imagine, t h e  prime 
foremost  l i v i n g  a u t h o r i t y  on nuc l ea r  energy today,  s o  w e  a r e  going 
to  have t h a t  t r a n s c r i b e d  and w i l l  make it a v a i l a b l e  and i t  might 
perhaps be of some a s s i s t a n c e  i n  determing exac t l y  t h e  course  Pub l i c  
Se rv i ce  Board might c a r e  t o  t ake  o r  t h e  C i ty  of San Antonio o r  what- 
ever .  So, I do app rec i a t e  you g iv ing  us an oppor tuni ty  t o  p lay  t h a t  
f o r  you and I am s o r r y  w e  d idn ' t . .  . . . ( i naud ib l e ) .  

Now, I would l i k e  t o  ask  t h e  C i t y  Pub l i c  Serv ice  Group, 
i f  they are ready t o  make t h e i r  p r e s e n t a t i o n  a t  t h e  chairman block? 
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& J O H N  LOCKE: M r .  Mayor, members o f  t h e  Council, l a d i e s  and 
gentlemen. Th is  hear ing ,  w e  assume and presume is  f o r  the purpose 
of acquanting t h e  p u b l i c  i n  genera l  w i t h  t h e  dec i s ion  t h a t  the Publ ic  
Serv ice  Board has  t o  nake regarding e n t e r i n g  t h e  South Texas P r o j e c t  
which it means t h e  p a r t i c i p a t i o n  i n  t h e  bu i l d ing  and opera t ion  of a 
nuc l ea r  p l a n t .  This  i s  a p r o j e c t  w i t h  which ou r  engineers  have been 
working along w i t h  t h e  eng ineers  o f  Houston L igh t  and P o w e r  and which 
s e rves  Houston and C e n t r a l  Power and L igh t  which se rves  t h e  Corpus 
C h r i s t i  a r ea  w h i c h s t a r t e d  a s  an  i n v e s t i g a t o r y  p r o j e c t  and has  b u i l t  
i n t o  a  farm p r o j e c t  t o  b u i l d  a  nuc lea r  power p l an t .  The Pub l i c  
Service w a s  i n  t h i s  d e a l  on t h e  b a s i s  t h a t  i f  they chose t o  p a r t i c i -  
p a t e ,  they would pay t h i r t y  pe rcen t  of t h e  c o s t  of t h e  p l a n t  and 
r ece ive  t h i r t y  pe r cen t  o f  t h e  power from it. The Houston Power and 
L i g h t  i s  t h e  manager o f  t h e  p l a n t ,  they have done a l l  of t h e  prelim- 
i n a r y  work; however, a s s i s t e d  by ou r  engineers  and have purchased 
t h e  l and  f o r  it. The p l a n t  w i l l  b e  l o c a t e d  i n  Matagorda County nea r  
Bay Ci ty  and it is approaching a p o i n t  where t h e  c o n t r a c t s  w i l l  b e  
l e f t  wi th  t h e  cons txuc t ion  of t h e  p l a n t .  Under our  d e a l  w i t h  the 
p r o j e c t ,  w e  w e r e  pe rmi t t ed  u n t i l  J u l y  1, 1973 t o  decide whe ther .o r  
n o t  w e  wish t o  p a r t i c i p a t e .  I f  w e  choose n o t  t o  p a r t i c i p a t e ,  they 
would refund t o  us  t h e  money t h a t  w e  had spen t  up u n t i l 1  now. I f  
w e  d i d  p a r t i c i p a t e ,  w e  would g e t  our  t h i r t y  pe rcen t  p a r t i c i p a t i o n .  
The plant: w i l l  be b u i l t  whether w e  p a r t i c i p a t e  or not .  The on ly  
ques t i on  t h a t  w e  have t o  decide  a t  t h i s  t i r n e  is whether w e  wish to  
pay our  t h i r t y  pe r cen t  of t h e  c o s t  and g e t  t h i r t y  pe r cen t  of the 
power. Now i n  ap9roaching t h i s  problem and s o  t h a t  everyone may be  
a s  f u l l y  informed a s  p o s s i b l e ,  w e  propose t o  f i r s t  cover ,  i n  a  b r i e f  
way, t h e  p r e s e n t  energy s i t u a t i o n  t h a t  w e  have i n  San Antonio and 
the a r e a  and t h e  a v a i l a b l e  power a t  t h i s  t i r n e  and o t h e r  types  o f  
power t h a t  may b e  a v a i l a b l e  and as our f i r s t  speaker  on t h a t ,  I am 
going t o  in t roduce  M r .  Arthur  Von Rosenberg who is  one o f  ou r  p r in -  
c i p a l  eng ineers  and who w i l l  speak on t h a t  po in t .  M r .  Von Rosenberg. 

MR. ARTHUR VON ROSENBERG: I t h ink  i n  previous meetings w e  have 
covered t h e  p r e sen t  energy s i t u a t i o n  and a l l  o f  you a r e  f a m i l i a r  w i th  
t h e  n a t u r a l  gas  skor tage  w e  a r e  faced wi th  h e r e  and t h e  f a c t  t h a t  ou r  
e x i s t i n g  u n i t s  t h a t  w e  have b u i l t  - s e r v i c e  u n i t s  - w e r e  designed f o r  
n a t u r a l  gas p r i o r i t y  wi th  only  emergency f o r  o i l .  P r e sen t l y ,  w e  a r e  
under a temporary power p r i o r i t y  f o r  gas and t h e  P u b l i c  Se rv i ce  Board 
i s s u e d  by t h e  R a i l  Road commission on t h e  twen ty - f i r s t  Of June, which 
p u t s  t h e  genera t ion  of e l e c t r i c i t y  i n  t h e  high human needs ca t ego r i e s .  
This  o r d e r  conta ined t h e  s t a tement  t h a t  t h i s  only  w e r e  t r u e  s o  long 
and w e r e  t o  remain i n  t h e  ca tegory  s o  long a s  w e  w e r e  s o l i c i t i n g  e f f o r t s  
t o  our  customers. Now, i f  T i e  look i n t o  t h e  f u t u r e  t o  see what ou r  
energy source  is going t o  be f o r  a s h o r t  tern, let 's  say  t h e  nex t  decade, 
nex t  t e n  yea r s .  You r e a l l y  have two a l t e r n a t i v e s  o r  poss ib ly  t h r ee :  You 
have c o a l  which t h e r e  i s  an  abundant supply o f  c o a l  i n  t h e  United S t a t e s .  
A conserva t ive  e s t ima te  would say t h a t  you would have a  t h r e e  hundred 
yea r  supply. I n  add i t i on  t o  t h a t  you can look a t  fo re ign  o i l ,  you can 
g e t  it i n  h e r e  b u t  it i s  bad from a s i t u a t i o n  of r e l y i n g  on fo r e ign  o i l  
im.ports and n a t i o n a l  s e c u r i t y  s i t u a t i o n ,  ba lance  of payment s i t u a t i o n  
from both view p o i n t s  a r e  bad. W e  have he re  a t  Pub l ic  Se rv i ce ,  w e  
r e q u i r e  cons iderab le  genera t ion  i n  t h i s  nex t  decade - t h e  n e x t  t en  
y e a r s  - t o  h e a t  our  p l a n t .  W e  have a  h i s t o r i c a l  lor? growth o f  e leven 
pe rcen t .  Our peek f o r c a s t  f o r  1973 i s  $16.50 and 1980 when w e  t a l ked  
about  t h e  j o i n t  2 r o j e c t  is $34.25, more than doubled. W e  have done 
ex t ens ive  a n a l y s i s  of t h e  va r ious  f u e l  a l t e r n a t i v e s  on economic b a s i s  
f o r  sup2lying t h s s e  needs. W e  s t ud i ed  some 37 combinations of d i f f e r -  
e n t  f u e l  c o s t s  and c a p i t a l  c o s t s ,  ope ra t i ng  and maintenance c o s t s  and 
us ing s t u d i e s ,  we na in t a ined  t h e s e  c o s t s  from l i t e r a t u r e ,  va r ious  
o r h e r  comoanies, our  own f i l e s  and records .  These s t u d i e s  t a k e  i n t o  
account  t h e y ' r e  <one by computer model t h a t  a c t u a l l y  a s s i m i l a t e s  t h e  
usage of t he se  p l a n t s  and how they would be lcaded and what t h e  load  
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ould  be on them, how much f u e l  they would burn,  v h a t  would be t h e  
.pera t ing  naintenance c o s t  and what would be t h e  c a p i t a l  c o s t  f o r  t h e  
Life of t h e  p l a n t .  The b a s i c  r e s u l t  of t h e s e  s t u d i e s  show t h a t  cod1 
- 5 ;  100 m i l l i o n  d o l l a r s  a t  1971 d o l l a r s  supe r io r  t o  o i l  and gas  f o r  
- h i s  nex t  t e n  year  pe r iod  f o r  t h e  l i f e  o f  t h e  p l a n t  which is t o  be 
, u i l t  i n  1981. A j o i n t  nuc lea r  e f f o r t  i s  55 mi l l i on  1971 d o l l a r s  f o r  

2981 s u p e r i o r  t o  t h e  c o a l  p l a n t .  The problem t h a t  you have wi th  nuclear  
i s  t h a t  i t  t akes  a long l ead  t i m e  t o  g e t  i n t o  a nuclear  p r o j e c t ,  sone 
t e n  years .  A c o a l  p l a n t  t akes  some four  t o  s i x  yea r s .  We have recox- 
r.ended and it has been approved by ou r  Board o f  Di rec to rs  t h a t  t h e  u n i t  
t h a t  goes i n  1976 be  converted t o  coa l .  W e  a r e  now and w i l l  b u i l d  a 
c o a l  p l a n t  i n  1977. N e  a r e  a c t i v e l y  s o l i c i t i n g  b ids  f o r  c o a l  now and 
our s p e c i f i c a t i o n s  a r e  o u t  some 80. .... ( i n a u d i b l e ) .  To meet t h e  power 
requ i renen t s ,  i t  looks l i k e  w e  would go f o r  c o a l  - w e  would recommend 
coa l  i n  1979 and '80 and w e  would a l s o  recommend t o  our  Board very 
s t rong ly  t h a t  they g e t  i n t o  t h e  j o i n t  nuc l ea r  p r o j e c t  and t h a t  w e  go 
nuc lea r  a s  soon a s  pos s ib l e .  And o u r  f i r s t  chance on t h i s  i s  1980 
'or t h e  j o i n t  p l a n t  and 1982 a t  Bay C i ty .  lie d o n ' t  want t o  f r e e z e  
au r  long range p l an  a t  t h i s  t i m e  because w e  are looking a t  a l l  o f  t h e  
:arious a l t e r n a t i v e s  t o  t h i s  f u e l  s i t u a t i o n .  I would l i k e  t o  in t roduce  
low M r .  Gene Krause, who is  head of ou r  energy planning group t o  t a l k  
o you about  ou r  o t h e r  long  range f u e l  p o s s i b i l i t i e s .  

:R. GENE RRAUSE: Thank you Arthur .  The Council  asked a t  t h e  l a s t  
x i e f i n g  t h a t  w e  address  he r e  today t h e  i s s u e  o f  s o l i d  waste o r  garbage 
nd t h a t  w e  t a l k  a l i t t l e  about  t h e  o t h e r  energy planning t h a t  w e  are 
sing a t  C.P.S.B.. I n  o r d e r  t o  do t h a t ,  and t o  t a l k  i n t e l l i g i b l y  
20ut  it ,  I have assembeled a l i t t l e  c h a r t  t o  speak from and it should 
nd w e  should  draw t h e  c u r t a i n s  and have t h e  sc reen  a v a i l a b l e  t o  show 
he c h a r t .  The eng ineer ing  d i v i s i o n  has  over  t h e  l a s t  few y e a r s  assem- 
:led a group o f  people on t h i s  energy systems planning c o n s i s t i n g  of 
\,?elve p ro fe s s iona l s .  I n  a d d i t i o n  t o  t he se ,  w e  c a l l e d  upon o t h e r  
~ o f e s s i o n a l s  w i th in  t h e  company and w e  c a l l e d  upon c o n s u l t a n t s  t o  do 

very broad planning i n  t h e  energy f i e l d .  Arthur  Von Rosenberg has  
scussed a few of  t h e  s t u d i e s  t h a t  appear  up t h e r e .  You w i l l  n o t i c e  

!ong t h e  l e f t  w e  address  t h e  f u e l s  t h a t  w e  a r e  us ing today: n a t u r a l  
. s ,  c o a l ,  o i l  and t o  t h e  r i g h t  i n  t h e  barn ,  w e  show what percentage 

t h e  t o t a l  C.P.S.B. demand t h a t  t h e s e  sources  might m e e t .  W e  w i l l  
%ice t h a t  n a t u r a l  gas i n  1970 f o r  example, w a s  a b l e  t o  s e rve  one 

:~-&ed percen t  of C.P.S.B.'s denand, i f  you w i l l  t ake  t h e  width of  
h a t  block i n  1970 as be ing  one hundred percent .  When w e  look a t  
he o t h e r  sources ,  c o a l  and c o a l  g a s i f i c a t i o n  which is j u s t  ano ther  
o m  of  us ing  c o a l ,  w e  a r e  f a i r l y  c e r t a i n  t h a t  i f  w e  s o  d e s i r e d ,  w e  
ould use  c o a l  t o  s e rve  one hundred percen t  of C.P.S.B.'s needs f o r  

:rle f u t u r e  f o r  a long ways. O i l  is a l i t t l e  more d i f f i c u l t ,  w e  a r e  
.,ot s u r e  o f  t h e  percentages  t h e r e .  I a m  s u r e  i t  i s  a f a i r l y  narrow 
- h e .  I would n o t  l i k e  t o  s ay  t h a t  w e  are d e f i n i t e  on t h a t .  The o i l  
< . i t ua t i on  is q u i t e  v a r i a b l e ,  b u t  it i n d i c a t e s  t h a t  supply is t i g h t .  
tuc lea r  energy i s  on t h e  market p lace .  W e  can buy it today. IJe could 
%erve ,  i f  w e  s o  d e s i r e d ,  one hundred percen t  o f  C.P .S .B. 's needs. W e l l ,  
..his group has  looked a t  many o t h e r  t h i n g s  and I was g l ad  t h a t  D r .  T e l l e r  
~ I a s  ques t ioned about  some of  t h e s e  f o r  I th ink  they hold  p r e t t y  good 
i o t e n t i a l .  I t  may be o u t  i n  t h e  f u t u r e  p r e t t y  f a r ,  b u t  I b e l i e v e  they 
-io hold p r e t t y  good p o t e n t i a l .  1'11 show you a l i t t l e  more d e t a i l  on 
- o l i d  waste and conservat ion  i n  j u s t  a few moments s i n c e  t h a t  was an 
s sue  t h a t  was t o  be brought  up he re  today,  b u t  I would a l s o  l i k e  t o  

"rention s o l a r  energy.  Our people a r e  i n  con t ac t  - i n  d i r e c t  c o n t a c t  - 
r i t h  t h e  Xundales a t  t h e  Univers i ty  o f  Arizona. W e  have been i n  con- 
~ c t w i t h  D r .  G l u m  a t  S.M.U. who has some new methods. W e  have a l s o  
ren  i n  c o n t a c t  w i t h  t h e  Arthur B. L i t t l e  Company, Pe t e r  Glaz ie r ,  who 
a s  a p r o j e c t  up i n  t h e  n o r t h e a s t  t o  use s o l a r  energy f o r  h e a t i n g  and 
' r - cond i t ion ing .  I n  a d d i t i o n  t o  t h a t ,  w e  have t r a c e d  down q u i t e  a 
ew o t h e r  sources  and have done q u i t e  a b i t  of r esea rch  i n  t h e  a r e a  of 
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thermo-porta tank conve r t e r s  which a r e  t h e  k ind t h a t  a r e  used i n  t h e  
space  s h i p s .  Our i d e a  h e r e  is and al though w e  haven ' t  gone s o  very 
f a r ,  t h i s  i s  a l s o  a d i f f i c u l t  f i e l d .  Our i dea  is t o  go t o  t h e  source  
o f  t h e  resea rch ,  keep up w i th  it, know what i s  going on and t r y  t o  know 
a s  e a r l y  a s  p o s s i b l e  when t h a t  system can be app l ied  i n  San Antonio and 
app l i ed  economically and r e l i a b i l l y  and s a f e ly .  I n  t h e  a r ea  of thermal  
e f f l u e n t s  w e  have done q u i t e  a b i t  of work a s  you know our  e l e c t i v e  
p l a n t  and energy wi th  the e f f i c i e n c y  o f  about  one-third t h a t  means t h a t  
two-thirds o f  t h e  energy, i f  moved is l o s t .  You th ink t h a t  perhaps 
i t ' s  a good t i m e  t o  begin ..... ( i naud ib l e ) .  I d i d  no t  show i n  a l l  o f  
t h e  a r e a s  t h a t  w e  a r e  s tudying.  We a r e  s tudying t h e  b p d  energy spec- 
trum, b u t  what I want to  b r i n g  ou t  he r e  i s  t h a t  w e  a r e  i n  add i t i on ,  
looking a t  hydro-e lec t r i c ,  geothermal and I no t i ced  t h a t  hydrogen was 
mentioned t h i s  morning. W e  a r e  a c t i v e l y  i n t e r e s t e d  i n  t h a t ,  hydrogen 
being a good energy c a r r i e r ,  no t  being a r e a l  prime f u e l  source ,  b u t  
w i t h  some p o s s i b i l i t i e s  or a s  an energy c a r r i e r  and t o  be mixed w i t h  
ou r  n a t u r a l  gas  a s  perhaps over  t h e  long t e r m  l i k e  ten ,  f i f t e e n ,  
twenty y e a r s  w e  could  s lowly work i n t o  t h a t  technology. We have done 
a good b i t  of work i n  f u e l  cells h e r e  again ,  it is no t  a prime energy 
s au rce ,  it i s  a source  o f  energy conversion which has  p o t e n t i a l  f o r  
conver t ing  w i t h  a l i t t l e  g r e a t e r  e f f i c i ency .  That means then  t h a t  
when we conver t  w i t h  a l i t t l e  g r e a t e r  e f f i c i e n c y ,  w e  e f f e c t i v e l y  have 
more f u e l  a v a i l a b l e  t o  us.  W e  have looked a t  Magneto Hydro Dynamics 
which is MHD work i n  meta l  vapor cyc l e s ,  t h e s e  a r e  ..... ( inaud ib le )  
c y c l e s ,  potassium vapor cyc l e s  i s  going on a t  t h e  Oak Ridge Nat ional  
Labora tor ies .  Th i s  has  t h e  p o t e n t i a l  f o r  i nc r ea s ing  t h e  e f f i c i e n c y  
of p r e s e n t  l a r g e  p l a n t s  by perhaps f i v e  t o  t e n  pe rcen t  aga in  wi th  t h e  
p o t e n t i a l  of making more f u e l  a v a i l a b l e  because t h e  economy is cheap. 
We have looked a t  t i d a l  winds, ..... ( inaud ib le )  s u l f u r  b a t t e r i e s  and 
s e v e r a l  o t h e r  a r ea s .  What I am t r y i n g  t o  show on t h i s  c h a r t  is t h a t  
our  p lanning f o r  t h e  f u t u r e  has  go t  t o  be  f l e x i b l e .  W e  cannot  settle 
i n  on n a t u r a l  gas ,  coa l ,  o i l  o r  nuc lea r  and assume t h a t  one o r  two 
sources  i s  going t o  s e r v e  San Antonio from he re  on out .  Our long- 
range p lan  must be  f l e x i b l e ,  it must have t h e  f l e x i b i l i t y  so t h a t  
t h e s e  developing technologies  can be app l i ed  and can be  app l i ed  with- 
o u t  p e n a l i t i e s  due t o  poor planning,  when they become a v a i l a b l e  and 
economical. 

Now, l e t  m e  go i n t o  a l i t t l e  f u r t h e r  d e t a i l  on t h e  s o l i d  
waste.  lie had a meeting a week a go Monday wi th  t h e  Pub l ic  Works 
p e o l ~ l e  and M r .  Morton a t t ended  t h a t  meeting where w e  d iscussed method- 
ology preceeding wi th  s o l i d  waste and t o  be f a i r l y  b r i e f  he r e  t h i s  
morning. L e t  me show you s e v e r a l  ways t h a t  w e  have looked a t  i n  handl- 
i n g  s o l i d  waste. This  i s  a method c a l l e d  i n s i n e r a t i o n .  The C i ty  of 
Nashv i l l e ,  Tennessee i s  implementing t h i s  method and e s s e n t i a l l y  what 
happens he re ,  you b r ing  i n  garbage, you pu t  it i n t o  an i n s i n e r a t o r ,  
you make steam wi th  it and then you do something u se fu l  wi th  t h e  steam. 
Now i n  t h i s  b o i l e r ,  t h e r e  is r e a l l y  nothing b u t  garbage being burned. 
There is perhaps a l i t t l e  auxiliary f u e l ,  b u t  electric energy is  no t  
made d i r e c t l y  he r e ,  w e  make only steam o r  h o t  water .  This steam o r  
h o t  wat!er i s  i n  t u r n  used t o  produce perhaps hea t i ng  requirements  f o r  
down town a r ea s ,  w i n t e r  h e a t  and it is  used f o r  producing co ld  water  
which i s  used f o r  comfort cond i t ion ing  i n  t h e  summer. A system l i k e  
t h i s  one uses about  twelve hundred t o  f i f t y  t ons  of garbage a day 
which i s  very c l o s e  what San Antonio produces.  I t  pu t s  o u t ,  f o r  example 
enough co ld  water  t o  coo l  so r e th ing  l i k e  t h i r t e e n  thousand res idences  
which i s  no t  i n s i g n i f i c a n t .  

L e t ' s  look a t  ano ther  method. This i s  t h e  f r o n t  end of a 
method used by Union E l e c t r i c  i n  S t .  Louis.  What happens h e r e  i s  
t h a t  t h e  r e fu se  cones i n  and is  ground up by t h e  hamnermill, it goes 
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'ilrough a magnetic s e p a r a t o r  where t h e  metals  a r e  separa ted  o u t  and I 
- :~ders tand  t h e r e  is an a i r  c l a s s i f i e r  system being i n s t a l l e d  t o  t ake  
.!at o t h e r  noncorbust ib les  and then we go t o  t he  next  s l i d e .  Here w e  
.3e t h e  garbage going i n t o  a r ece iv ing  b in  then going i n t o  a blower 
: " s t e m  and t h e  su rge  b in  and on i n t o  a convent ional  b o i l e r .  This i s  

c o a l  f i r e d  u n i t ,  t h i s  i s  n o t  a new u n i t ,  i t ' s  one t h a t  has been i n  
::lion Electric s i n c e  . . . . . ( i naud ib l e )  sometime rcodified t o  r e c e i v e  
':.he aarbage.  That system has  been i n  opera t ion  f o r  about  one year .  
'-:t had some e a r l y  t r o u b l e s ,  b u t  I th ink  t h e  opera t ion  has  s t a b i l i z e d  
::ow. The i n v e s t i g a t i o n  of t h e  i n s i d e  of t h e  b o i l e r  thus  f a r  i n d i c a t e s  
t h a t  t h e r e  a r e  p r a c t i c a l l y  no s h o r t  t e r m  e f f e c t s .  T h e r e , a r e  some 
problems removing bottom ash. There w e r e  many e a r l y  p rob l e r~s  which 
s o l i d s  had c o l l e c t e d  i n  t h e  bottom and s t u f f e d  i n  t h e  bottom. The 
long  t e r m  e f f e c t s  a r e  n o t  y e t  analyzed and it is suspected t h a t  t h e r e  
?ill probably be a l i t t l e  e x t r a  cor ros ion  on t h e  b o i l e r  tubes  and 
perhaps t h e  l i f e  of t h e  b o i l e r  w i l l  be reduced somewhat. However, 
it n u s t  run f o r  s e v e r a l  y e a r s  be fo re  you can make those  p r ed i c t i ons .  

This  i s  ano ther  system. This system was developed o u t  i n  
C a l i f o r n i a  by Cdxs'don Power Company. The resea rch  was f inanced by 
Jepartment of Housing and Urban Development. W e  v i s i t e d  t h a t  s i te  i n  
' h e  s p r i n g  o f  ' 7 2  t o  look a t  what was ope ra t i ng  a t  t h a t  t i m e  and t h i s  
cystem works i n  a l i t t l e  d i f f e r e n t  way than t h e  o the r s .  You have on 
h e  t o p  r i g h t  where it s a y s  s o l i d  waste process ing,  aga in  a g r i n d e r  
r u s h e r  which reduces t h e  p a r t i c l e s '  s i z e .  There i s  an a i r  c l a s s i f e r ,  
tagnet ic  c l a s s i f e r  t o  t a k e  o u t  t h e  nonburnables, metal ,  g l a s s ,  rocks 
&-?d s o  f o r t h  and then t h e r e  is waste s t o r age .  Af te r  t h a t  comes r e a l l y  
he new technique.  There is a f l u i d i z e d  fed  combuster which is  a 
. ~ r n i n g  technique  f i r s t  used i n  Europe. The burnables a r e  i n j e c t e d  
?re and burned and burned very completely s o  t h a t  very  l i t t l e  unde- 
i r e a b l e  e f f l u e n t  is produced and w e  r e s u l t  a f t e r  t h a t  burning i n  
~t gase s  and ash  and perhaps  a very smal l  amount of l i g h t  metal  s o  
i aluminum removal ..... ( inaud ib le )  is i n s t a l l e d  and s e p a r a t o r s  a r e  
* s t a l l e d  t o  remove t h e  ash.  The c l e a n  a i r  then goes t o  a h o t  a i r  
zbinewhich i n  t u r n  d r i v e s  an electric genera to r  t o  produce elec- 
i c i t y .  When w e  v i s i t e d  t h a t  p lace ,  on ly  t h e  f l u i d i z e d  fed  combuster 
d one o f  t h e  s e p a r a t o r s  as w e l l  a s  t h e  shredder  c l a s s i f i e r  system 

eke working, they w e r e  working q u i t e  w e l l .  Today, w e  understand t h e  
. t ire system is  working and working very w e l l .  None have been s o l d  
,day. Those a r e  t h e  t h r e e  systems t h a t  w e  are q u i t e  f a m i l i a r  wi th  
. ~ d  t h e r e  are o t h e r s ,  t h e  landguard system f o r  example, I t h i n k  t h a t  .. produced by Monsanto. I t  is a p y r o l y s i s  system and t h i s  means 
- s t r u c t i v e  d i s t a l a t i o n  and i s  a l s o  a candidate .  

The n e x t  s t e p s  i n  t h i s ,  I b e l i e v e ,  are t o  determine or 
:,tirnize t h e  system t o  determine which one o r  which ones of t h e s e  o r  
::at mixture  o f  t h e s e  and perhaps o t h e r s  should be  a p p l i e d  and how do 
t opt imize  t h e  l a y  o u t  on t h e  property.  How do w e  opt imize  t h e  t r ans -  

. m r t a t i o n  o f  t h e  garbage s o  t h a t  w e  d o n ' t  g e t  i n t o  a co rne r  i n  t h e  
. u t u r e  on it and s o  t h a t  w e  r e a l l y  reduce cost on a community wide 
i a s i s .  This  i s  a methodology t h a t  w e  a r e  going t o  fo l low and working 

i t h  t h e  P u b l i c  Works people and o f  course  t h e s e  a r e  t h e  kin* o f  
s t u d i e s  t h a t  a r e  n o t  y e t  done and t h i s  is what w e  o r i g i n a l l y  reques ted  
t h e  revenue sha r ing  funds f o r  l a s t  year .  

Now then ,  t o  g i v e  you another  example of t h e  work t h a t  w e  
-:re doing t o  t r y  t o  improve human economy. L e t ' s  look a t  ano ther  s l i d e .  
.Je have an i d e a  he re  c a l l e d  an  Energy Sub-center and t h e  e n t i r e  ph i l -  
lsophy h e r e  i s  t o  i n c r e a s e  t h e  e f f i c i e n c y  o f  energy conversion by u t i -  
i z a t i o n  o f  w a s t e  p e t e  and w e  w i l l  begin a t  t h e  bottom where it says  

.as  t u r b i ~ g e n e r a t o r  and t h e  word e l e c t r i c i t y .  This i s  a smal l  gas  



t u r b i n s d r i v i n g  an electric genera to r  producing e l e c t r i c i t y .  The 
gasses  from t h e  carbon genera to r  goes through a  waste h e a t  b o i l e r  
o r  h e a t  recovery b o i l e r  t h e r e  where h o t  water  o r  steam is made. 
Now, then ,  the h o t  wa te r  can  be d i s t r i b u t e d  d i r e c t l y  f o r  w in t e r  
hea t ing ,  it can be  d i s t r i b u t e d  nea r  t h e  top of t h e  c h a r t  f o r  an 
absorb t ion  c h i l l e r  t o  produce summer cool ing ,  co ld  water  f o r  s m e r  
cool ing .  So, w e  reduce the a i r  cond i t ion ing  demand t h a t  i s  normally 
pu t  on t h e  electric p a r t  o f  it by us ing waste h e a t  t o  s e rve  t h e s e  
demands. I n  a d d i t i o n  t o  t h a t ,  w e  are working w i t h  Southwest Research 
on a smal l  sewage t rea tment  p l a n t .  This  a c t u a l l y  is a f a i r l y  
complex smal l  chemical p l a n t  t h a t  would use  w a s t e  hea t  i n  o r d e r  t o  
process  Sewage and produce po r t ab l e  wa te r  on t h e  ou tpu t  s i de .  
Those s t u d i e s  a r e  q u i t e  succes s fu l  today on paper. They have n o t  
gone through t h e  p i l o t  s t a g e  b u t  ou r  paper s t u d i e s  i n d i c a t e  a  good 
p o t e n t i a l  f o r  success .  On t h e  o t h e r  s i d e  you w i l l  n o t i c e  waste h e a t  
going through a  p y r o e l e c t r i c  u n i t  and you w i l l  n o t i c e  t h e  garbage 
going i n t o  t h a t .  This  i s  a  technique  f o r  d e s t r u c t i v e  d i s t a l a t i o n  
through t h e  u se  of h e a t  and oxygen t o  reduce garbage to methane gas,  
a  l i v e  o i l ,  a  c o a l  char  and perhaps a l i t t l e  f e r t i l i z e r .  The f u e l  
t h a t  would come from t h i s  p y r o e l e c t r i c  u n i t  would of course  go back 
i n t o  t h e  turbine ,and start  t h e  d r i v i n g  force .  The o v e r a l l  t e r m  and 
e f f i c i e n c y  is ,  i f  w e  can g e t  a l l  o f  t h i s  t o  work proper ly ,  might be  
up f i f t y  t o  s i x t y  pe r cen t  and maybe higher .  We a r e  very o p t i m i s t i c  
about  t h i s  system. W e  have done q u i t e  a  few paper s t ud i e s .  W e  have 
even gone s o  f a r  a s  tcklook a t  a r e a s  i n  San Antonio where t h i s  can  
be app l i ed  and have found a r e a s  w i th  extremely good p o t e n t i a l .  For  
example, t h e  Methodist Hosp i ta l  a r ea ,  a  very r ap id ly  developing h igh 
l oad  a r e a  which may have as much maybe a s  e igh ty  percent  of o u r  t o t a l  
load  by 1980. We a r e  very o p t i m i s t i c  about  t h i s  system. I might add 
he re ,  w e  have been working on t h i s  f o r  a  long t i m e ,  w e  haven ' t  spen t  
s o  vary much money y e t ,  b u t  a s  e a r l y  a s  January o f  1972, Southwest 
Research and C.P.S. took t h i s  i d e a  to HUD i n  Washington and made a 
p r e s e n t a t i o n  i n  hopes of g e t t i n g  some money f o r  t h i s  p r o j e c t .  W e  
were n o t  s u c c e s s f u l  b u t  some how i n  about  October o f  ' 7 2  t h i s  i d e a  
came back t o  Soutwest Research v i a  NASA, Houston wondering whether 
some he lp  could be  had on t h i s  idea .  That HUD w a s  i n t e r e s t e d  i n  it 
and NASA was now sponsoring it. And you might be f u r t h e r  i n t e r e s t e d  
i n  an a r t i c l e ,  n e x t  s l i d e .  This appeared i n  Business Week abou t  a week 
o r  s o  ago and it i s  very much l i k e  t h e  p r o j e c t  w e  took t o  HUD i n  1972, 
b u t  i t  was awarded HUD. NASA awarded t h i s  t o  United A i r c r a f t  Hamilton 
Standard Divis ion  gave them 700 thousand d o l l a r s  f o r  t h e  i n i t i a l  
i n v e s t i g a t i o n  and t h e  p i l o t  s i z e  i s  to be  f o r  s i x t y  people.  W e  had 
thought  t oge the r  w i th  Southwest Research t h a t  t h e  p i l o t  s t a g e  was n o t  
r e a l l y  necessary  s i n c e  new technology r e a l l y  was no t  involved t h a t  w e  
could  expand t o  f u l l  s c a l e  s i z e  immediately. Anyway w e  hope t o  g e t  
b e n i f i t  from t h e s e  s t u d i e s .  That about concludes my po r t i on  o f  t h e  
p r e sen t a t i on .  W e  w i l l  go back again  he re  t o  our  planning philosophy 
t h a t  w e  emphasize i n  ou r  long range schedule t h e  f l e x i b i l i t y  s o  t h a t  
t h e  new technique ,  t h e  developing techniques can be i n j e c t e d  wi thout  
de t r imen ta l  a f f e c t s  on our  main phase which might be c o a l  o r  o i l  o r  
nuclea? o r  sorre mixture of these .  The nex t  speaker i s  Jesse Poston, 
he t r i l l  address  t h e  j o i n t  nuc l ea r  p r o j e c t .  

J E S S 5  POSTOX: Thank you Gene. t4ayor Becker,  C i ty  Counci l~ .en  and 
c i t l z c n s .  I d o n ' t  want t o  be labor  t he  Council o r  t h e  c i t i z e n s  he re  
with more d e t a i l s  be fo re  w e  can g e t  i n t o  t h e  a c t u a l  main s u b j e c t  of 
our  meeting t h i s  morning. I would l i k e  t o  go over  b r e i f l y  some of  
the highpoin t s  t h a t  I th ink need enphasis  t o  s o r t  of set t h e  s t a g e  
f o r  what w e  t h ink  t h e  i s s u e s  t h a t  should be t a lked  about  t h i s  morning 
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nd t h a t  i s  t h a t  t h e  C i t y  Pub l ic  Serv ice  has engineers  and p lann ing  
i a f f  which have s t ud i ed  t h e  problem of handling t h e  burgeoninq growth 
i San Antonio 's  energy demand and has been s tudying t he se  s o l u t i o n s  
7d I t h i n k  have looked i n t o  a l l  t h e  s o l u t i o n s  t h a t  show promise, has 
i t t e d  them i n t o  an energy p lan  t h a t  w i l l  t ake  us through t h e  ' 8 0 ' s  and 
3 0 ' s  i n  t h e  most economic fashion.  You were t a lked  t o  awhile  t h i s  
~ r n i n g  about  t h e  a v a i l a b i l i t y  of f u e l  what our  s t u d i e s  show, and what 
*ie n a t i o n a l  t r e n d s  have been i n  s o  f a r  a s  gas and o i l  and c o a l  and 

.uc lca r .  Our people have c a r e f u l l y  s t u d i e d  what o t h e r  major c i t i e s  i n  
h e  U.S.A.  have done and a r e  doing i n  t h e  u t i l i z a t i o n s  of t h e s e  f u e l s .  
c watched wi th  c a r e f u l  i n t e r e s t  what has happened and what i s  happening 

.n t h e  n a t i o n a l  l e v e l  i n  s o  f a r  a s  l e g i s l a t i o n  i n  t h e  use of f u e l s  i n  
,he f u t u r e  i n  s o  f a r  a s  a v a i l a b i l i t y  supply and w e  look a t  economic very 
> t rong ly .  The growth of San Antonio has  experienced i n  t h e  p a s t  yea r s ,  
2nd w e  have no reason n o t  t o  be l i eve  t h a t  same growth won't  be experienced 
i n  t h e  f u t u r e ,  has been about  e leven  percen t  compounded annual  i n c r e a s e  
n electric demand. I f  San Antonio, t o  s t a y  a b r e a s t  o f  t h i s  hea l t hy  
yrowth, i f  San Antonio i s  t o  keep i ts  c h i l d r e n  and grandchi ldren  he re  
r o r  jobs and f o r  t h e  f u t u r e ,  then it must meet t he se  e l e c t r i c a l  energy 
Semands. When you look a t  t h e  load  curve  and load p r o j e c t i o n  and f i t  
the most economic charges  of  e l e c t r i c a l  genera t ion  a v a i l a b i l i t y  a v a i l a b l e  
to m e e t  t h i s  demand, our  p lanning is a s  fol lows.  W e  u t i l i z e  t h e  o i l ,  
gas  burning b o i l e r s ,  w e  t r y  t o  conver t  them t o  burning o i l  a s  qu ick ly  
;-,s w e  can,  w e  go t o  coa l .  We t h i n k  w e  are planning t o  make c o a l  i n  '76  
-ind '77 o u t  of t h e  summer s i te  and poss ib ly  some more c o a l  u n i t s  a t  t h a t  
o c a t i o n  be fo re  1980. When you look a t  t h e  increment of demand San 

:ntonio w i l l  need i n  1980 and '82, it shows t h a t  w e  need about  350 mega- 
: a t t s  a d d i t i o n a l  on each of those  years .  Your engineer ing department 
n s tudy ing  a l l  o f  t h e s e  a l t e r n a t i v e s a n d  i n  s tudy ing  t h e  state of New 
'ork i s  recommending t o  i t s  management t h a t  t h i s  increment of necessary  
!emand i n  1980, '81, and ' 8 2 , b e  nuc l ea r  gower. And t h e  n u c l e a r  power 
s a v a i l a b l e  from t h e  South Texas P r o j e c t .  S ince  World W a r  11, Houston, 
. l rpus,  San Antonio and t h e  two companies i n  Aust in.  ..... ( inaud ib le )  i n  
~ r ?  Ci ty  o f  Aust in have planned t oge the r  and have t a l k e d  t o g e t h e r  and 
c has  always been i n  t h e  d e s i r e  of t h e s e  people t o  j o i n t l y  p l a n  and 
- ;ordinate gene ra t i ng  u n i t s .  I t  would be unreasonable and a t i g h t l y  
.;%erconnected system such a s  t h i s  f o r  everyone to p u t  a l l  o f  t h e i r  
.ne ra t ing  c a p a b i l i t y  a t  one t i m e  and t h e  nex t  year  maybe have a l i t t l e  
st of  a va l l ey .  So, t h e  South Texas P r o j e c t  is i n  a  s i t u a t i o n  where 
,e p r i n c i p a l s  o f  t h e s e  companies m e t  i n  1971 and t a lked  s e r i o u s l y  about  
ic f e a s i b i l i t y  o f  g e t t i n g  t oge the r  and bu i l d ing  a power p l a n t  i n  
acert .  These t a l k s  l e a d  t o  more s e r i o u s  d i s cus s ions  and have l e a d  us 
) where w e  a r e  today. Namely, t h a t  t h e r e  has been a s i te  purchase i n  
tagorda  County, about  t e n  thousand acres. I t  is  i n  t h e  C e n t r a l  Power 
i Ligh t  Se rv i ce  a r e a  b u t  it i s  a l o c a t i o n  t h a t  w i l l  be convenient  t o  
;ston, San Antonio and Corpus. They have engaged t h e  Brown and Root 

q i n e e r i n g  Company t h a t  has  done cons iderab le  engineer ing on t h e  si te 
s o  f a r  as t h e  so i l  a n a l y s i s ,  a l l  t h e  environmental and e c o l o g i c a l  

*ctors t h a t  go  i n t o  s i t i n g  a  l a r g e  i n d u s t r i a l  complex t h a t  t h i s  w i l l  .. There w i l l  b e  about  a  seven thousand acre l a k e  involved. The s i te  
-11 suppor t  f o u r  e leven  hundred megawatt u n i t s .  The South Texas 
.eject t h a t  w e  a r e  t a l k i n g  about  t h i s  morning, on ly  env i s ions  two of  
2ose megawatt u n i t s .  Both of  t hose  t w o  e leven hundred megawatt u n i t s  
111 cost around 900 m i l l i o n  d o l l a r s .  I n c i d e n t a l l y  t h e  l a r g e s t  genera t ing  
:lit t h a t  San Antonio has  today is fou r  hundred and t h i r t y  megawatts. 
o, you can see t h e  r e l a t i v e  s i z e  of t h e  i n s t a l l a t i o n .  The u n i t s  a r e  
cheduled t o  s t a r t  cons t ruc t i on  i n  1976, January 1, 1976. The hardware 
or  t h e  p l a n t ,  t h e  nuc l ea r  s t e a m  supply and a l l  t h e  p e r t i n e n t  g e a r  has  
t o t  been s e l e c t e d .  The quo t a t i ons  o f  t h e  major i ty  o f  t h i s  



g e a r  has  been given and a r e  be ing evaluated .  And now, M r .  Locke, 
would you l i k e  t o  in t roduce  ou r  nex t  speaker  t h a t  w i l l  t a l k  abou t  
some of t h e  d e t a i l s ,  some o f  t h e  t e chn i ca l  d e t a i l s  r e l a t i n g  to a 
nuc l ea r  power p l a n t .  

MR. LOCKE : Tnank you Jess, I b e l i e v e  you know t h a t  w e  have i n  
house very capable  and competent people who a r e  working on t h i s  
problem and have been working on it f o r  a  number of years .  W e  a r e  
proud of t h e m ,  w e  t h ink  they rank w i t h  t h e  b e s t ,  however, w e  also 
have today some, I guess they a r e  o u t  o f  town, exper t s ,  they a r e  
recognized i n  t h e  f i e l d  a s  very  competent people i n  s o  f a r  a s  
nuc l ea r  energy i s  concerned and t h e  f i r s t  o f  these  i s  D r .  Draper,  
D r .  E .  Lynn Draper, Jr., he is a n a t i v e  Texan, which I th ink  makes 
him unusual i n  t h i s  f i e l d ,  H e  w a s  born i n  Houston, Texas, went t o  
school  i n  Houston, t J i l l iams College, R i c e  and Cornel l  U n i v e r s i t i e s .  
H e  joined the f a c u l t y  o f  t h e  Mechanical Engineering Department of 
t h e  Univers i ty  of Texas i n  1969. I might t e l l  you whi le  I was . i n  
school  i n  1933, when I graduated i n  1933, t h e r e  was q u i t e  a compe- 
t i t i o n  between t h e  E l e c t r i c a l  Engineering School and t h e  Mechanical 
Engineering and Mechanical Engineering had a ca l cu l a to r .  I used to 
go and use  it on t h e  weekends to  work o u t  s o m e  of t h e  electrical 
engineer ing problems and they g r e a t l y  resen ted  it, b u t  I f i n a l l y  
l e a rned  t o  g e t  a long  w i t h  mechanical engineers ,  Doctor. H e  is  the 
Associa te  D i r ec to r  of the Nuclear Reactor Lab and Director o f  t h e  
Laboratory a t  t h e  Univers i ty .  H e  is a l s o  t h e  Nuclear Engineer ing 
Academic Program Coordinator.  H e  has  published numerous articles 
on Neutron Physics ,  Radiat ion Applicat ion and Nuclear Fussion Engi- 
neering.  H e  i s  a c t i v e  i n  t h e  American Nuclear Soc ie ty  s e r v i n g  on 
t h e  membership and program committees. H e  has  been Program Chair- 
man of  t o p i c a l  meetings on fus ion  engineer ing and t h e  App l i ca t i ons  
o f  C a l i f o r n i a  252.  And he  w i l l  t e l l  us what t h i s  i s  also, Mayor,and 
he  has  been des ignated  a s  Technical  Program Chairman f o r  t h e  1975 
Annual Meeting of t h e  American Nuclear Socie ty  i n  Dallas .  D r .  Draper. 

DR. C. LYNN D W E R ,  J R . :  Thank you, good morning Mayor, counci l -  
men, l a d i e s  and gentlemen. \That I w i l l  t r y  t o  do t h i s  morning, i s  
t o  g ive  a  b r i e f  run down of t h e  ope ra t i ng  c h a r a c t e r i s t i c s  o f  nuc l ea r  
power p l a n t s ,  how they  c o n t r a s t  wi th  f o s s i l  f u e l  p l a n t s  t h a t  we  are 
more accustomed t o  i n  t h i s  p a r t  o f  t h e  country.  I w i l l  t r y  t o  address  
sono of t h e  ques t i ons  t h a t  I th ink  a r e  uppermost i n  our  min&,mainly 
those  of s a f e t y  and r e l i a b i l i t y  o f  t h e  nuc lea r  p l a n t  and then I w i l l  
t r y  t o  be responsive  t o  whatever gues t i ons  you might have a t  whatever 
t ine you choose. To p u t  t h i s  i n  t h e  proper  con tex t ,  I t h ink  we need 
t o  remember t h a t  f o r  many y e a r s ,  t h e  needs of t h i s  p a r t  o f  t h e  country  
has  been net by an abundance of o i l  and gas .  We have been very l a t e  
g e t t i n g  i n t o  t h i s  bus ine s s  i f  you look a t  the p a r t s  of the country  
where nuc l ea r  power has been developed, you w i l l  see t h e y ' r e  i n  
regions  where t h e r e  i s  high popula t ion  dens i t y  without  ve ry  abundant 
f o s s i l  f u e l ,  mainly i n  t h e  reg ions  of t h e  Great  Lakes, t h e  Eas t  Coast  
and l l e s t  Coast.  Within t h e  l a s t  few months w e  have been a c u t e l y  
aware of t h e  dwindling supply of o i l  and gas i n  our  region and now 
we have t o  look t o  o t h e r  forms of power. So, I would l i k e  t o  s t a r t  
by showing a s l i d e  t h a t  demonstrates some of t h e  means o f  genera t ing  
e l c c t r i c i t y .  I would l i k e  t o  have t h e  f i r s t  s l i d e  p lease .  While 
t h e  s l i d e  is coning on, I might remind you t h a t  t h e  popula t ion  o f  t h e  
United S t a t e s  i s  inc r ea s ing  about a  pe rcen t  and a ha l f  a  yea r  b u t  ou r  
consumption of e l e c t r i c i t y  is growing about e i g h t  pe rcen t  a  year .  
You heard t h i s  rt70rning t h a t  i n  San Antonio t h a t  w e  have an even 
f a s t e r  growth r a t e ,  about  e leven percen t  p e r  year .  This  means t h a t  
ws have t o  e i t h e r  look f o r  a l t e r n a t i v e  supp l i e s  of e l e c t r i c i t y  o r  w e  

+have  t o  f i n d  ways of doing wi thout  e l e c t r i c i t y .  I thin!: n o s t  of us 
!~ou ld  l i k e  t o  r i nd  t he se  a l t e r n a t i v e  ways. Those t h a t  are a v a i l a b l s  
t o  us wi th  p r e sen t  technoloqy would inc lude  t h i s  f i r s t  one. This is 
meant t o  d e p i c t  a hydro-e lec t r i c  p l a n t .  I hope those  of you i n  t h e  
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back t h a t  w i l l  no t  be ab l e  t o  s e e  t h e  s l i d e s ,  w i l l  move forward. 
I was back t h e r e  a nonent ago and it i s  p r e t t y  hard t o  see from -. . t h e  back. 1i1-s i s  meant t o  show you how e l e c t r i c i t y  i s  genera ted  
i n  t h e  ~ o s t  s imple way. You have a lake .  Tile enerqy is s t o r e d  
i n  t h e  p o t e n t i a l  energy of t h e  water  i n  t h e  lake .  You a l low t h e  
wa te r  t o  go over  a darn, f a l l  through d i s t ance  and when t h e  water  
f a l l s ,  it s t r i k e s  a t u rb ine .  The f a l l i n g  water  t u rn s  t h e  t u r b i n a  
which is  i n  t u r n  ~ e c h a n i c a l l y  connected t o  an e l e c t r i c a l  genera tor .  
Th i s  gene ra to r  is e s s e n t i a l l y  a magnet wi th in  a c o i l  o f  t ~ i r e  
and when i.t sy~ ins ,  i t  genera tes  e l e c t r i c i t y .  Now hyd ro -e l ec t r i c  
p l a n t s  a r e  very s i n p l e  t o  c o n s t r u c t ,  very simple t o  ope ra t e .  Asj-de 
from t h e  f a c t  t h a t  a l a r g e  l ake  must be cons t ruc ted ,  they have min- 
imal  env i ronsen t a l  e f f e c t .  Unfortunately,  t o  produce s i g n i f i c a n t  
amounts of e l e c t r i c a l  power , ,us ing hydro-e lec t r i c  energy, 'one needs 
a very l a r g e  l a k e  and a very high dam and it tu rns  o u t  t h a t  i n  
Texas, we d o n ' t  have those  resources  reserved.  There a r e  a few hydro- 
electric p l a n t s  on t h e  Colorado River ,  b u t  t h e i r  e l e c t r i c a l  ou tpu t  
i s  very smal l  compared t o  t h e  thousand megawatt p l a n t  t h a t  is being 
d i scussed  today. I 

O u r  =ore convent ional  type  of genera t ion  f o r  t h i s  p a r t  
o f  t h e  country  is f o s s i l  f u e l .  This p a r t i c u l a r  s l i d e  happens t o  
say  c o a l  f u e l ,  b u t  i n  essence it i s  t h e  same f o r  any f o s s i l  f u e l .  
The chemical p o t e n t i a l  energy s t o r e d  i n  t h e  f u e l  i s  r e l e a s e d  i n  
t h e  combustion process .  You see i n  t h e  lower r i g h t  hand co rne r ,  
t h e r e  is a fu rnace .  There i s  a f i r e  i n  t h e  furnace  and i n  t h i s  
c a se  it i s  burning c o a l .  I t  could equa l ly  w e l l  burn gas  or  o i l .  
The h e a t  f r o n  t h e  gas or o i l  o r  c o a l  i s  used t o  t u r n  wa te r  i n t o  
steam i n  a b o i l e r .  The steam i s  contained a t  very high p r e s s u r e  
and is passed through t h e  t u rb ine .  The h igh p r e s su re  steam then ,  
i s  exhausted through a lower p r e s su re  and a s  t h e  p r e s s u r e  decreases ,  
t h e  t u r b i r e d r i v e s  an electric genera to r  and e l e c t r i c i t y  i s  produced. 
The s t e a n ,  a f t e r  it leaves  t h e  turbine, passes  through t h e  condenser 
which is  t h e  whi te  box i n  t h e  lower middle o f  t h e  s c r een  and i n  t h e  
condenser,  t h e  steam is  reconver ted  t o  water  and passes  back i n t o  
t h e  b o i l e r .  The most s a l i e n t  f e a t u r e  of t h i s  f l i g h t  is t h a t  t h e  
w a t e r  passes  through t h e  b o i l e r  and t e r b i n e  and does n o t  r e e n t e r  
atmosphere. You see t h e r e  i s  a c losed  loop t he r e .  A l l  t h e  h e a t  
t h a t  e n t e r s  t h e  a tnosphere  does go through t h e  condenser s o  t h e r e  
i s  a s e p a r a t e  s t ream of water.  W e  w i l l  see i n  a moment when w e  
t a l k  about  a nuc l ea r  p l a n t  t h a t  t h e  s i t u a t i o n  i s  t h e  same. The 
w a t e r  t h a t  passes  through t h e  r e a c t o r  and t h e r e f o r e  has  some s l i g h t  
chance of b e c o ~ n g  r a d i o a c t i v e ,  never  comes i n  c o n t a c t  wi th  t h e  
environment. The water  t h a t  passes  i n t o  t h e  environment i n  t h i s  
case is from a l ake  or  coa l i ng  tower, coo l ing  pond o r  some o t h e r  
source  o f  r e se rvo i r .  The temperature of t h a t  w a t e r  i s  inc r ea sed  
only  a few degrees.  The water t h a t  is c i r c u l a t e d  through the 
t u r b i m i s  perhaps a thousand degrees  f ah renhe i t  i n  a form of  steam, 
b u t  t h e  condenser water  only  changes from ambient temperatures a 
few degrees.  

This  i s  meant t o  d e p i c t  a nuc lea r  power p l a n t  and I 
would l i k e  t o  convince you t h a t  t h e  only  s i g n i f i c a n t  d i f f e r e n c e  
between t h i s  and t h e  f o s s i l  p l a n t  is t h e  form of  t h e  b o i l e r .  On 
t h e  l e f t  hand s i d e  o f  t h e  s c r een  you see a l a r g e  c y l i n d r i c a l  con- 
t a i n e r  wi th  hemispherical  ends.  This  i s  a p r e s su re  v e s s e l  f o r  
t h e  nuc lea r  r eac to r .  The r ed  reg ion  i n  t h e  c e n t e r  o f  this r e a c t o r  
r e p r e s e n t s  t h e  r e a c t o r ' s  co re  and it i s  t h i s  p a r t  o f  t h e  r e a c t o r  
t h a t  t akes  the p lace  of t h e  b o i l e r  i n  a f o s s i l  f u e l  p l a n t .  I n  
t h i s  type  of r e a c t o r ,  known a s  a b o i l i n g  water  r e a c t o r ,  wa te r  e n t e r s  
t h e  co re  region.  Its tem2erature i s  r a i s e d  a s  it comes i n  c o n t a c t  
G i t h  h o t  uranium oxide  f u e l  rods.  A s  t h e  temperature is r a i s e d ,  it 
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i s  conver ted  t o  steam and passes  o u t  of t h e  t op  of t h e  v e s s e l  over  
to  a t u r b i n e .  You can see t h a t  t h e  turbine i s  connected t o  a gener- 
a t o r .  Yhe s t e a m  from t h e  turbi re  is recondensed and passed back 
i n t o  t h e  reactor core .  Over on t h e  extreme r i g h t  s i d e  o f  t h i s  s l i d e ,  
you see a coo l ing  tower. This  happens t o  be  a mechanical d r a f t  
coo l ing  tower. I t  t akes  t h e  p l ace  o f  a coo l ing  pond o r  r e s e r v o i r  
and it is  t h a t  mechanism through which t h e  excess h e a t  i s  dumped 
t o  t h e  atmosphere. I n  t h e  nuc l ea r  r e a c t o r ,  t h e  source of h e a t  i s  
n o t  chemical energy any longer ,  you no longer  have combustion pro- 
cesses. I n  t h e  sense you have a flame and burning f u e l ,  energy is 
r e l ea sed  i n  a f i s s i o n  process.  The energy t h a t  is r e l ea sed  is  
s t o r e d  i n  t h e  f o r n  of nuc l ea r  p o t e n t i a l  energy and is r e l e a s e d  i n  -, 
a f : s s i o n  p rocess  which is dep ic ted  i n  t h i s  s l i d e .  In  t h e  co re  o f  
t h e  r e a c t o r ,  uranium is  assenbeled  i n  rods ,  t he se  rods a r e  approxi- 
mately a h a l f  an i nch  i n  diameter  and about  twelve f e e t  long  and a 
t y p i c a l  r e a c t o r  co re  con t a in s  s e v e r a l  thousand such rods.  The rods 
a r e  composed o f  uranium oxide. Uranium has  t h e  proper ty  a t  least  
one i so tope  of uranium. So, t h a t  when it is  s t r u c k  wi th  a neut ron,  
it w i l l  s p l i t  i n  two p ieces .  This  is know as f i s s i o n .  This  s l i d e  
d e p i c t s  t h e  f i s s u r e  process .  I n  the c e n t e r  o f  t he  s l i d e ,  you see 
there is a l a r g e  nucleus t h a t  is meant t o  b e  t h e  uranium nucleus.  

En te r ing  from the l e f t  i s  t h e  neut ron which is  a smal l  sub-nuclear 
p a r t i c l e  which e n t e r a c t s  w i t h  t h e  nucleus caus ing f i s s u r e .  The two 
l i g h t e r  n u c l e i  are forned,  t h e s e  are f i s s i o n  products. They leave 
t h e  process  w i t h  g r e a t  c o m e t i c  energy. A s  these  c h a r t  p a r t i c l e s  
a r e  slowed down wi th in  t h e  f u e l  r od ,  t h a t  i s  wi th in  t h e  one ha l f  
inch  d iameter  rod, they g ive  up t h e i r  energy t o  t h e  f u e l .  That is 
what makes t h e  f u e l  rod h o t  and what conver t s  t h e  water  to  steam. 
I n  the process  of f i s s i o n  a l s o ,  more neut rons  a r e  c r ea t ed  i n  t h i s  
p a r t i c u l a r  s l i d e  you see on t h e  r i g h t ,  t h a t  t h e r e  are two neut rons .  
On t h e  average  there a r e  about  two and a h a l f  neutrons c r e a t e d  i n  
f i s s i o n  process .  One of t h e s e  must be  used t o  s u s t a i n  t h e  chain  
r eac t i on .  That  is, it took a neut ron t o  s t a r t  t h e  r e a c t i o n ,  it 
t akes  ano ther  neutron t o  make t h e  nex t  r e a c t i o n  go. But t h e r e  is 
about  a neu t ron  and a ha l f  on t h e  average l e f t  over.  I n  a moment: 
when w e  d i s c u s s  LFIe breeder  r e a c t o r ,  I w i l l  t e l l  you what happens 
t o  t h e s e  neutrons,  t h i s  one and a h a l f  neutron. I n  t he  r e a c t o r s  
of today ' s  des ign ,  t h e  one and a h a l f  e x t r a  neutrons a r e  wasted, 
t h a t  i s  they a r e  absorbed i n  s t r u c t u r a l  ma te r i a l s  o r  coo l ing  wate r s  
o r  they some how escape  from t h e  r e a c t o r s  core .  They a r e  no t  p u t  
t o  e f f e c t i v e  use. W e  w i l l  see i n  t h e  breeder  t h a t  it is very 
important  they  be c a r e f u l l y  u t i l i z e d .  

This  i s  meant t o  d e p i c t  a p a r t i c u l a r  type of nuc l ea r  
r eac to r .  A s  you heard on D r .  T e l l e r ' s  t ape  t h i s  morning, t h e r e  are 
s e v e r a l  t ypes  c o m e r c i a l l y  a v a i l a b l e  i n  t h e  United S t a t e s .  I am 
s o r q  t h i s  s l i d e  is s o  dim, b u t  I th ink  you w i l l  be a b l e  t o  d e t e c t  
t h e  gene ra l  f e a t u r e s .  On t h e  l e f t  hand s i d e  of t h e  r e a c t o r  core ,  
contained i n  a p ressure  v e s s e l ,  water  e n t e r s  t h e  r e a c t o r ,  i t  is 
heated ,  turneci. t o  steam, steam d r i v e s  t h e  t u r b i n e l i t  is recondensed 
i n  t h e  condenser and passed back through t h e  core.  Because t h e  
water  a c t u a l l y  b o i l s  i n  t h e  r e a c t o r s  core ,  and is converted t o  
steam, t h i s  i s  c a l l e d  a b o i l i n g  wate r  r eac to r .  The phys i ca l  char- 
a c t e r i s t i c s  of a p l a n t  such a s  t h i s  o r  t h a t  has a p r e s su re  ve s se l  
diameter ,  i s  roughly twenty f e e t .  The h i g h t  of t h e  v e s s e l  i s  
roughly e i g h t y  f e e t ,  has  a s teel  w a l l  t h a t  i s  perhaps s i x  inches  
t h i c k .  A very s u b s t a n t i a l  s t r u c t u r e .  The f u e l  i t s e l f  i s  conta ined 
i n  rods a s  I r.entioned before  t h a t  a r e  about  ha l f  an inch  i n  diam- 
e t e r  and perna2s twelve f e e t  long. Reactors of t h i s  type  a r e  s o l d  
by t h e  General E l e c t r i c  Company i n  t h e  United S t a t e s  and accounts  
f q r  about  f o r t y  pe rcen t  of t h e  r e a c t o r s  t h a t  have s o l d  i n  t h e  
United S t a t e s  today. Now a modif ica t ion  of t h i s  type  of w a t e r  - 
Oh, t he se  s l i d e s  a r e  o u t  of o rde r ,  l e t  m e  come back t o  t h i s  s l i d e  
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A r o d i f i c a t i o n  o f  t h i s  type  of r e a c t o r  would be t h e  p ressur ized  water 
r e a c t o r .  This d e p i c t s  p ressur ized  water  r e a c t o r .  The s a l i e n t  d i f -  
f e rence  between t h i s  r e a c t o r  t h e  b o i l i n g  \ ra ter  r c a c t o r  i s  t h a t  t h e  
p r e s s u r e  i n  t h e  r e a c t o r s  core  i s  maintained a t  such a l e v e l  t h a t  t h e  
wa te r  does no t  b o i l .  B o i l l i n g  water  r e a c t o r  t h a t  w e  saw a moment ago, 

. t h e  p r e s su re  i s  he ld  a t  about  a thousand pounds pe r  square  inch.  The 
wate r  t h e r e f o r e  b o i l s .  The r e a c t o r s  of t h e  p ressur ized  water  r e a c t o r ,  
t h i s  type  o f  r e a c t o r  t h e  p r e s su re  is about two thousand pounds and it 
does n o t  b o i l  d i r e c t l y  i n t o  t h e  r e a c t o r s  core .  The water  i s  heated 
t o  about  t h e  sane  temperature however, about  f i v e  hundred and f i f t y  
degrees  f a h r e n h e i t ,  it e x i s t s  i n  t h e  r e a c t o r s  core .  And t o  t h e  r i g h t  
o f  t h e  r ed  loop,  you see a steam genera tor .  The steam genera to r  i s  
t h e  second loop of wa te r  i n  which t h e  p r e s su re  i s  maintained a t  a 
lower l e v e l .  A s  t h e  water  from t h e  high p r e s su re  loop comes i n  con t ac t  
through steel tubes wi th  t h e  water  i n  t h e  lower p r e s su re  loop b o i l i n g  
occu r r s  and s t e a a  i s  generated s o  t h a t  t h e  p ressur ized  water  r e a c t o r  
i n s e r t s  a secondary loop  where t h e  b o i l i n g  process  t akes  p lace .  The 
wate r  t a k e  passes  through t h e  r e a c t o r  i s  always i n  a l i q u i d  s t a t e ,  
p r e s su r i zed  water  r eac to r .  These r e a c t o r s  a r e  somewhat more compact 
i n s t e a d  o f  be in2  txen ty  f e e t  i n  d iameter ,  t h e  p r e s su re  v e s s e l  is per- 
haps f i f t e e n  f e e t  i n  diameter i n s t e a d  of being e i g h t y  f e e t  t a l l ,  it 
is  perhaps  f o r t y  f e e t  t a l l .  But th& w a l l  th ickness  i s  about  t e n  
inches  i n s t e a d  o f  s i x  inches .  I t  i s  s t i l l  a very massive s t r u c t u r e .  
The wate r  is converted to steam, t h e  steam d r i v e s  t h e  t u r b k  i n  t h e  
same way and then t h e  water  h e a t  i s  r e j e c t e d .  I n  t h i s  c a se  showing a 
coo l ing  tower, a n a t u r a l  d r a f t  coo l ing  tower. Reactors o f  t h i s  s o r t  
are a l s o  a v a i l a b l e  cormerc ia l ly  i n  t h e  United S t a t e s  and i n  t h i s  c a se  
they a r e  s o l d  by t h r e e  f i rms.  The l a r g e s t  i s  Westinghouse, t h e  o t h e r  
tl.rO areConbust ion Engineering and Babcock and Woolcocks. P ressur ized  
w a t e r  r e a c t o r s  a l s o  account f o r  roughly f o r t y  pe r cen t ,  a l i t t l e  over  
f o r t y  pe rcen t  o f  t h e  r e a c t o r s  i n  ope ra t i on  i n  t h e  United S t a t e s .  
Another type  o f  r e a c t o r  t h a t  is n o t  dep ic ted  on a s l i d e ,  i s  t h e  high 
temperature gas  cooled r e a c t o r  t h a t  is t h e  r e a c t o r  t h a t  was descr ibed 
by D r .  T e l l e r  a s  being a v a i l a b l e  from Gulf General Atonic Co~.pany. 
Tie same s l i d e  w e  have he re  f o r  t h e  p r e s su r i zed  w a t e r  r e a c t o r  w i l l  
do  f o r  d i s cus s ing  t h e  h igh temperature gas  cooled r e a c t o r .  A r eac to r  
o f  t h a t  type ,  t h e  only d i f f e r e n c e  between t h a t  r e a c t o r  and t h i s  pres-  
s u r i z e d  w a t e r  r e a c t o r  i s  t h a t  t h e  r ed  loop,  t h e  primary coo l an t  loop 
r e p l a c e s  water  wi th  h e l i m  gas ,  s o  i n s t e a d  o f  pass ing water  through 
t h e  r e a c t o r s  c o r e  and then you c o n t a c t  t h i s  helium gas  wi th  water  i n  
a secondary loop,  conver t s  t h e  w a t e r  t o  steam and d r i v e s  t h e  turbon. 
The advantages o f  the high temperature gas  cooled r e a c t o r s  are i n  
thermal  e f f i c i e n c y .  Because t h e  s t r u c t u r a l  m a t e r i a l s  i n  t h e  gas 
cooled  r e a c t o r  i s  g r a p h i t e  i n s t e a d  o f  steel, it can be run a t  a some- 
what h ighe r  temperature and t h e  thermal  e f f i c i e n c y  o f  t h e  p l a n t  goes 
up from about th i r ty- two percen t  t o  about  f o r t y  pe rcen t .  Tinis means 
t h a t  you reject roughly one h a l f  less h e a t  to  t h e  environment. 

L e t  m e  back up now two s l i d e s  t o  d i s cus s  f o r  a moment, t h e  
b reeder  r eac to r .  We t a l k e d  a minute ago about  t h e  f i s s i o n  process  and 
I s a i d  t h a t  took p l ace  i n  uranium. A s  Dr. :Tel ler  mentioned i n  h i s  t ape ,  
it only  t akes  p l a c e  i n  a smal l  f r a c t i o n  o f  the uranium, mainly t h e  
uranium 235. On t h e  l e f t  hand s i d e  o f  t h e  s l i d e  t h e r e  is a f u l l  
circle d e p i c t i n g  a hundred pounds o f  uranium. On t h e  r i g h t  hand 
s i d e  of t h e  s l i d e ,  t h e r e  is - it shows t h a t  n inety-nine  p o i n t  t h r e e  
pounds o f  t h i s  hundred pounds of uranium o r  uranium 238. With  resent 
technology, t h i s  uranium is n o t  u se fu l  as a f u e l  i n  a nuc l ea r  reac to r .  
Also on t h e  r i g h t  hand s i d e  you see a t i n y  b lack wedge, t h a t  i s  seven 
t e n t h s  o f  one pound and t h a t  r ep re sen t s  t h e  uranium 235 con t en t  of t h e  
uranium o re ,  so t h e  use fu l  f u e l  i n  t h e  r e a c t o r s  of t oday ' s  design is 
about  seven t e n f a s  of one pe rcen t  o r  seven t e n t h s  o f  one pound i n  
ever? hundred of t h e  uranium t h a t  is mined. The breeder  r e a c t o r  is 
a dev ice  meant t o  conver t  t h e  ninety-nine p o i n t  t h r e e  pounds of  uran- 
ium 238 t o  u s e f u l  f u e l .  I t  does t h i s  by cap tu r ing  neut rons ,  you 
w i l l  remember t h e r e  one and a h a l f  e x t r a  neut rons  i n  t h e  f i s s i o n  process.  
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These neut rons  a r e  ca?tured in t h e  U-238 and i n  t h e  process,  U-238 
is conver ted  t o  plutonium, a  u se fu l  f u e l .  I t  w i l l  a l s o  be by t h i s  
p rocess  t h a t  thorium w i l l  be u t i l i z e d .  I n s t ead  of d r i v ing  t h e  reac- 
t o r  w i th  uranium 235, one would probably d r i v e  it with uranium 2 3 3 .  
Replace t h e  uraniun 238 w i th  thorium. When thorium cap tures  neut rons  
and it i n  t u r n  i s  converted i n t o  a  u s e f u l  f u e l .  Both uranium 238 and 
thorium 232 a r e  u se fu l  i n  breeder  r e a c t o r s  b u t  n o t  i n  r e a c t o r s  of 
t oday ' s  technology. The f a s t  breeder  r e a c t o r ,  one r e ly ing  on convert-  
i n g  uranium 238 to plutonium, i s  i n  t h e  development phase a t  t h i s  
po in t .  This  is c e a n t  t o  d e p i c t  t h e  flow diagram of a  f a s t  breeder  
r e a c t o r .  On t h e  l e f t  you see a r e a c t o r  cooled with sodium i n s t e a d  
o f  us ing water o r  heliurn gas a s  t h e  primary coo l an t , - l i qu id  sodium 
is used a s  t h e  coo lan t .  This  i s  used f o r  two reasons,  f i r s t  of a l l  
it is a very good hea t  removal agent .  That  i s ,  it can t ake  t h e  h e a t  
o u t  o f  t h e  r e a c t o r  rare e f f e c t i v e l y  than either cooled water  o r  he l iur ,  
gas  and a l s o  it e o e s n ' t  slow t h e  neut rons  down. The breeder  r e a c t o r  
is r e l i a n t  on us ing neut rons  a s  energy t h a t  a r e  born i n  t h e  f i s s i o n  
p rocess  be fo re  i5ey a r e  slowed down by c o l l i s i o n  with s t r u c t u r a l  and 
coo l an t  m a t e r i a l  and sodium does n o t  slow them down. So, t h e  hea t  
i s  removed w i t h  l i q u i d  sodium. I t  i s  given up t o  an in te rmedia te  
sodium loop and t h a t  sodium loop g ive s  up t h a t  h e a t  t o  a  steam loop. 
The reason f o r  t h e  i n s e r t i o n  a f  t h e  secondary sodium loop is t h a t  
there is no p o s s i b i l i t y  then  of t h e  r a d i o a c t i v e  sodium which passes  
through t h e  r e a c t o r  o f  e v e r  coming i n t o  c o n t a c t  with t h i s  s t e a n  and 
turbon loop. I n  t i is  type  o f  r e a c t o r ,  you see t h e r e  a r e  r e a l l y  fou r  
loops.  There is a primary coo lan t ,  a  secondary sodium loop, a s t e a n  
l i n e  and f i n a l l y  t h e  loop t h a t  i s  connected t o  t h e  environment w i l l  
run  t h e  r e a c t o r  coo l ing  t h e  condenser. 

The ways t h a t  people a r e  most concerned I th ink ,  about  
nuc l ea r  power, a r e  their  environrcental e f f e c t s .  And those  gener- 
a l l y  f a l l  under two c l a s s i f i c a t i o n s :  One, i s  t h e  r e l e a s e  of radio-  
a c t i v e  m a t e r i a l s  and t h e  o t h e r  i s  i n  t h e  r e l e a s e  of waste hea t .  I n  
t h i s  p a r t  o f  t h e  country ,  w e  usua l ly  dump our  waste h e a t  i n  r e s e r v o i r s  
o r  coo l ing  pones and i n  o t h e r  p a r t s  o f  t h e  country where o t h e r  a l t e r -  
n a t i v e s  a r e  used and t h i s  s l ide is meant t o  d e p i c t  one o f  those.  
These l a r g e  s t r u c t u r e s  i n  t h e  back ground a r e  cool ing  towers. These 
are n a t u r a l  d r a f t  coo l ing  towers t h a t  a r e  used i n  C a l i f o r n i a  t o  
reject waste h e a t  from tine atmosphere. I n  t h e  S tate of  Texas w e  
a r e  lucky t h a t  w e  have abundant water  r esources  and w e  can b u i l d  
coo l ing  ponds t h a t  a c t  a s  r e c r e a t i o n a l  a s w e l l  a s  power p l a n t  coo l ing  
r e s e r v o i r s  and s o  these  types  of coo l ing  towers a r e  no t  used i n  t h i s  
p a r t  of t h e  country.  Another a l t e r n a t i v e  i s  mechanical d r a f t  coo l ing  
tower i n  which water  i s  passed over  fans .  You have seen coo l ing  
towers of t h i s  s o r t ,  I th ink ,  coo l ing  p l a n t s  i n  t h e  Houston area .  
Again they a r e  n o t  s o  commonly used a s  t h e  cool ing  ponds. 

The n e x t  few s l i d e s  show some of t h e  components o f  a nuc l ea r  
r e a c t o r  a s  it i s  being cons t ruc ted .  This i s  a f u e l  i n spec t i on  process  
and t h e  lower r i g h t  hand corner  t h e r e  a r e  a  number o f  smal l  p e l l e t s .  
These l i t t l e  p e l l e t s  a r e  uranium d iox ide ,  they a r e  about  a  h a l f  an 
inch  i n  diameter  and ha l f  an inch t a l l  and it i s  the se  p e l l e t s  t h a t  
comprize t h e  f u e l  of t h e  r e a c t o r .  The p e l l e t s  a r e  ground t o  very 
exac t i ng  s p e c i f i c a t i o n s  and then loaded i n t o  longs o r  conium tubes 
t o  conpr ize  t h e  f u e l  rods  of t h e  nuc l ea r  r e a c t o r .  The f u e l  rods 
themselves a r e  roughly h a l f  an inch  i n  diameter.  S u f f i c i e n t  p e l l e t s  
a r e  s tacked up t o  nake a  rod about twelve f e e t  long. Here you see 
a f u e l  element a s  it i s  f ab r i ca t ed .  T h i s  i s  a f u e l  element con ta in ing  
s e v e r a l  hundred f u e l  p i n s  o r  f u e l  rods .  The woman i s  i n  t h e  f i n a l  
asserrbling process  and t h e  pertuberances a r e  from t h e  l e f t  hand s i d e  
o f  t h e  c o n t r o l  elements .  The nuc lea r  r e a c t o r  has s t a r t e d  up by grad- 
u a l l y  i ~ i t h d r a i r i r ~ g  ma te r i a l s  from t h e  core  r eg ion  t h a t  absorbed neutrons 
a s  t he se  m a t e r i a l s  a r e  withdrawn, then t h e  nuc lea r  chain  r eac t i on  can 
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t ake  p lace .  This  is t h e  t op  s e c t i o n  of a f u e l  element again you see 
t h e r e  a r e  s e v e r z l  hundred f u e l  rods ar rayed w i t h  t h e  c o n t r o l  rods 
pos i t i oned  i n  t h e  c e n t e r  of t h e  f u e l  element. This  i s  t h e  g r i d  
p l a t e  t h a t  holds  t h e  f u e l  rod i n  p lace .  You can g e t  some idea  of 
t h e  s i z e  of  t h e  nuc lea r  r e a c t o r  from t h i s  p a r t i c u l a r  s l i d e .  You 
see t h e  man on t k e  r i g h t ?  Tinis i s  a g r i d  p l ace  t h a t  is roughly 
twelvs  f e e t  i n  d iameter ,  s e v e r a l  inches  t h i ck  and it i s  made of 
s t a i n l e s s  s teel  s u s p o r t s  t h e  f u e l  a s  i t  i s  placed wi th in  t h e  r eac to r .  
This  i s  t h e  p r e s s u r e  ve s se l  f o r  a nuc lea r  r eac to r .  The r e a c t o r  co re  
i s  t h e  syvbol ,  t 3 a t  i s  t h e  f u e l  rods a r e  asserrbeled i n  t h i s  roughly 
c y l i n d r i c a l  a r r a y  and placed wi th in  t h i s  very nmssive ve s se l .  I t  i s  
t h i s  v e s s e l  then  t h a t  con t a in s  t h e  water  and s t e a n  a t . v e r y  high pres-  
su r e .  The po in t  t o  n o t i c e  t h e r e  i s  t h e  s i z e  of t h e  v e s s e l  is roughly 
f o r t y  f e e t  long,  rougly f i f t e e n - f e e t  i n  diameter  has a wa l l  th ickness  
approx ina te ly  t e n  inches .  Assessing t h e  l ikelyhood of f i s s i o n  pro- 
duc t s  o r  o t h e r  r a d i o a c t i v e  ma te r i a l s  escaping from t h e  r e a c t o r ,  you 
should b a r e  i n  v ind t h e  mu l t i p l e  l a y e r s  of containment. The f i s s i o n  
products  r e s u l t i n g  from f i s s i o n  process  a r e  r ad ioac t i ve .  The f i r s t  
l a y e r  of t h e  c o n t a i n e r  is t h e  f u e l  i t s e l f .  The f u e l  i s  uranium 
oxide ,  i t  is t h e  ceramic f u e l ,  it i s  e s s e n t i a l l y  impermeable passage 
o f  f i s s i o n  p roduc t s .  A few percen t  of t h e  f i s s i o n  products  a r e n ' t  
a b l e  t o  escape  f r o n  t h e  f u e l  b u t  a r e  conta ined wi th in  t h e  f u e l  c lad-  
d ing.  Claddin5 is a zirconium a l l o y  t h a t  encases t h e  f u e l  b i n .  So, 
those  a r e  t h e  f i r s t  two l a y e r s  of conta innent .  

The t h i r d  l a y e r  would be t h i s  p r e s su re  vesse l .  I t  i s  a 
very massive v e s s e l  w i th  very t h i c k  w a l l s  which surrounds t h e  r e a c t o r  
core .  This  shows t h e  l i d  f o r  t h e  p r e s su re  v e s s e l  a s  i t  is being 
loaded on a barce .  Th i s  is a steam genera to r  where t h e  water  is 
conver ted  t o  s t e a n  t o  pa s s  t h e  t u rb ine .  Again you g e t  some i d e a  of 
t h e  s c a l e  o f  ope ra t i ons  and t h e  s i z e  o f  t h e  nuc lea r  power p l a n t s .  
Th i s  s.h.oris L l e  Say i n  which a number of p r e s su re  v e s s e l s  and steam 
gene ra to r s  a r e  be ing assembeled. This  shows the i n t e r n a l  ..... 
{ inaud ib le )  f o r  t'1e steam genera to r  and I would l i k e  t o  draw your 
a t t e n t i o n  t o  t h e  c a r e  w i th  which t h i s  i s  being done and i f  you w i l l  
n o t i c e  t h e  guys are d re s sed  i n  costumes t h a t  a r e  more s u i t a b l e  t o  a 
~ h a r m a s u i t i c a l  i n d u s t r y  r a t h e r  than a manufacturing p l a n t .  This shows 
t h e  steam gene ra to r  and t h e  p r e s su re  v e s s e l  be ing loaded on a barge 
f o r  shipment t o  the nuc l ea r  power p l a n t  site.  These a r e  very massive 
v e s s e l s  and by f a r  t h e  most convenient method of t r a n s p o r t a t i o n  is 
3 y  water  on a barge.  This  shows t h e  p r e s su re  v e s s e l  head being low- 
e r e d  on t h e  n u c l e a r  r e a c t o r .  This  i s  some t h r e e  u n i t s  o f  a nuc l ea r  
sower p l a n t  be ing  assembled. I n  t h e  upper l e f t  hand co rne r  you see 
t h e  containment v e s s e l  surrounding t h e  p r e s su re  ve s se l .  I n  t h e  c e n t e r  
\'ou see a second containment ve s se l  wi th  t h e  p r e s su re  v e s s e l  l i d  be ing 
Lowered i n t o  p l ace  and on t h e  r i g h t ,  you see t h i s  vapor suppress ion sys- 
:em t h a t  condenses s team i n t o  t h e  un l i ke ly  sense  t h a t  t h e r e  should be  
i: steam leak  f r o n  t h e  primary containment o r  t h e  p r e s su re  vesse l .  
'I'hese p a r t i c u l a r  r e a c t o r s  a r e  be ing cons t ruc ted  a t  Brown's Fa i ry  i n  
the S t a t e  of Al&ama. This  shows t h e  d ry  w e l l  o r  t h e  containment 
ve s se l  i n  p r o f i l e .  This  is a containment ' she l l  t h a t  goes around t h e  
p r e s s u r e  v e s s e l  s o  +his i s  i n  some sense  t h e  fou r th  l a y e r  o f  contain-  
ment surroundinc  t h e  r eac to r .  This  p a r t i c u l a r  v e s s e l  is s e v e r a l  hun- 
dred f e e t  i r ,  h e i g h t  and a t  t h e  bottom t h e  d iameter  is about  f ou r  hun- 
dred f e e t .  These elements then a r e  assembeled i n  t h e  nuc lmr  power 
p l a n t .  This  is a photograph of one such power p l a n t  i n  t h e  S t a t e  of 
Minnesota. The r e a c t o r  bu i l d ing  is  t h e  t a l l e r  of t h e  two bu i l d ings  
i n  t h e  c e n t e r  o f  t h e  s l i d e .  The Mis s i s s ipp i  River i s  over  on t h e  l e f t  
hand s i d e  and i t  i s  used f o r  makeup coo l ing  t h e  water .  The primary 
coo l ing  water  o r  t h e  coo l ing  water  used t o  coo l  a r e a c t o r  o f  t h i s  
type  is by mechanical d r a f t  coo l ing  towers t h a t  you see i n  t h e  upper 
portion of  t h e  s l i d e .  That ends t h e  s l i d e s  and i f  I can have t h e  
l i g h t s ,  I would l i k e  t o  address  some s p e c i f i c  ques t i ons  t h a t  maybe of 
i n t e r e s t .  
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One of t b e  t h i n g s  I th ink ,  i n  t h e  considera t ion  of a power 
p l a n t  t h a t  has  a r i s e n  i n  t h i s  p a r t  of t h e  country is t h e  a v a i l a b i l i t y  
o f . - f u e l .  W e  are very concerned t h e r e  i s  an inadequate supply of uran- 
i u m  t o  l a s t  f o r  t h e  l i f e  t i m e  of a  nuc l ea r  power p lan t .  The amount of 
uranium t h a t  i s  i n  t h e  e a r t h ' s  c r u s t  is very l a rge .  The only ques t i on  
i s  can i t  be econonica l ly  recovered. A t  today's  p r i ce s ,  uranium ox ide  
can be o b t a i n e c  f o r  about  s i x  d o l l a r s  a  pound. The amount of uranium 
t h a t  i s  a v a i l a b l e  a t  p r i c e s  less than  about f i f t e e n  d o l l a r s  a  pound 
w i l l  l a s t  us t o  the end of t h e  century .  Now it sounds l i k e  a  l o t  o f  
money going f r o 2  e i g h t  d o l l a r s  a  pound t o  f i f t e e n  d o l l a r s  a  pound, 
t h a t  is roughly doubling t h e  f u e l  c o s t s .  The ques t ion  is, what impact 
Zoes t h e  f u e l  c o s t s  have on t h e  o v e r a l l  ope ra t i ng  c o s t s  o f  t h e  p l an t .  
I n  a  nuc lea r  plzint, most of t h e  c o s t  i s  i n  t h e  c a p i t a l  c o s t  of t h e  
p l a n t .  The p la i i t s  are very expensive t o  b u i l d ,  b u t  t h e  f u e l  c o s t s  
a r e  q u i t e  low. F o s s i l  p l a n t s  a r e  j u s t  t h e  o t h e r  way around, it is 
f a i r l y c h e a p  to b u i l d  a f o s s i l  p l a n t ,  b u t  t h e  f u e l  is q u i t e  expensive. 
You burn l a r g e  moun t s  of f u e l  i n  a  f o s s i l  p l a n t ,  b u t  very smal l  
amounts of f u e l  i n  a nuc l ea r  p l an t .  For example, i n  a thousand meg- 
awa t t  nuc l ea r  p lh?t ,  one burns about  s i x  p o i n t  s i x  pounds o f  f u e l  p e r  
day. That i s  n o t  very much fue l .  Now, i f  you double t h e  f u e l  c o s t s ,  
t h a t  i f  you ciotlSle the ore c o s t s ,  t o  a  nuc lea r  power p l a n t ,  it adds 
something l i k e  'Aree pe rcen t  t o  t h e  c o s t  o f  genera t ing  e l e c t r i c i t y .  
So, w e  can a f f o r d  t o  raise t h e  p r i c e  o f  t h e  uranium ore t h a t  w e  buy 
f o r  a  nuc l ea r  poqer p l a n t  a  l a r g e  amount wi th  o u t  s i g n i f i c a n t l y  a f f e c t -  
i n g  t h e  c o s t  o f  t h e  nuc l ea r  power. This  is an  impor tant  p o i n t  p a r t i c -  
u l a r l y  i n  l i g h r  o f  t h e  unce r t a in  c o s t  of t h e  f o s s i l  f u e l  f o r  today. 
Another way t o  look a t  t h i s  is t o  compare what a  p r i c e  s t a t u s  f o r  
uranium is  equ iva l en t  t o  f o r  let 's  say ,  o i l .  It  t u r n s  o u t  i f  you 
r a i s e  t h e  p r i c e  of uranium a d o l l a r  a  pound, from e i g h t  d o l l a r s  to 
n i n e  'clollars a sound, it is  equ iva l en t  t o  r a i s i n g  t h e  p r i c e  o f  o i l  
s i x  c e n t s  a b a r r e l .  Now, you know t h a t  r e c e n t l y  t h e  p r i c e  o f  o i l  went 
us  f o r t y  c e n t s  a b a r r e l .  That  means, t h a t  i f  nuc lea r  power was econ- 
omical ly conpe t ic ive  be fo re  t h e  p r i c e  rise, you could a f f o r d  t o  r a i s e  
t i e  p r i c e  o f  n ~ c l e a r  f u e l  about  s i x  d o l l a r s  a pound. The c o s t  of 
nuc l ea r  power i s  very i n s e n s i t i v e  t o  t h e  f u e l  co s t s .  There i s  an 
adequate supply o f  uranium t o  l a s t  i n t o  t h e  fo r seab l e  f u t u r e .  

Tine o t h e r  ques t i on  t h a t  has  been r a i s e d  i s  t h e  r e l i a b i l i t y  
o f  nuc lea r  p l~: t s .  There a r e  some t h i r t y  nuc lea r  p l a n t s  i n  opera t ion  
i n  t h e  United S t a t e s  producing electric power. Add t o  t h e s e  t h e  num- 
b e r  of  r e a c t o r s  used t o  p rope l  naval  ve s se l s ,  you have about  a  hun- 
dred  more r e a c t o r s .  A l l  o f  t he se  have opera ted  s a t i s f a c t o r i l y .  There 
has  never  been a case  when one o f  t h e s e  p l a n t s  have had an acc iden t  
t h a t  i n j u r e d  a  r.e&er of t h e  gene ra l  pub l ic .  I n  add i t i on  t o  the t h i r t y  
p l a n t s  t h a t  are. now i n  opera t ion  t h e r e  a r e  some s i x t y  o t h e r  p l a n t s  t h a t  
have been anno*.?ced. These a r e  p l a n t s  t h a t  have been committed b u t  n o t  
y e t  under cons t ruc t i on .  I t  is  expected t h a t  from four teen  t o  twenty 
p l a n t s  t h a t  a r e  now under cons t ruc t i on  w i l l  be i s sued  ope ra t i ng  l i c e n s e s  
t h i s  year .  So, <?ere i s  a number o f  nuc lea r  power p l an t s .  The ques t i on  
a r i s e s  a s  t o  wnat f r a c t i o n  of t h e  t i n e  a r e  they ava i l ab l e?  U t i l i t i e s  
l i k e  t o  have po.der p l a n t s  t h a t  a r e  a v a i l a b l e  t o  them roughly e igh ty  per- 
c e n t  of t h e  ti:=. I t  i s  recognized t h a t  t h e r e  w i l l  b e  scheduled main- 
tenance outages  and t h ings  of t h i s  s o r t .  So it w i l l  b e  cons t ruc t i ve  t o  
look a t  t h e  ope ra t i ng  h i s t o r y  of t h e  power p l a n t s  t h a t  we have i n  oper- 
a t i o n .  Yesterda-r, I went t o  t h e  Atomic Energy Corraission i n  Washington 
and 5ot t h e  nos: r e cen t  d a t a  from then  on t h e  ope ra t i ng  h i s t o r y  of t h e  
nuc l ea r  power 3lzr1t f o r  1972. I n  t h e  year  1972, t h e r e  w e r e  twenty-nine 
paver p l a n t s  t n z t  were c l a s s i f i e d  a s  ope ra t i ona l .  These included power 
p l a n t s  a s  o l d  a s  1957 and a s  new a s  1972. I f  you average t h e  p l a n t  
a v a i l a b i l i t y  of a l l  t he se  power p l a n t s ,  you f i n d  t h a t  they w e r e  a v a i l -  
a b l e  sixty-six 2ercen t  of t h e  t i n e .  That doesn ' t  sound p a r t i c u l a r l y  
qooa, b u t  i f  yc.: exclude those  power p l a n t s  t h a t  a r e  l e s s  than two hw.- 
dred  ~ e g a w a t t s ,  Lha t  is t h e  power p l a n t s  t h a t  a r e  o l d ,  t h a t  w e r e  f i r s t  
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of a  k ind ,  and if you exclude t h e  power p l a n t s  t h a t  w e r e  s t a r t e d  l a s t  
y e a r ,  t h a t  i s  t hose  t h a t  a r e  s t i l l  being brought up t o  f u l l  power, t h e  
nurber  i n c r e a s e s  from i n  t h e  n i d - s i x t i e s  t o  seventy-e ight  percent .  
For those  poger g la i i t s  t h a t  could be c a l l e d  reasonable power r e a c t o r s ,  
t h i s  i s  t h a t  have been on l i n e  f o r  more than about a  year  and less than  
about  t e n  y e a r s ,  +de a v a i l a b i l i t y  i s  a s  good a s  f o r  a  f o s s i l  f u e l  p l a n t .  

A s  you a r e  a l l  aware, t h e r e  has  been nuch d i scuss ion  i n  t h e  
p r e s s  r ecen t l y  and i n  t h e  t e c h n i c a l  journa l s  about t h e  emergency c o r e  
coo l an t  systems. The emergency co re  coo l an t  systems a r e  systems t h a t  
a r e  designed to  p r o t e c t  t h e  pub l ic  and t h e  r e a c t o r  p l a n t  from t h e  l o s s  
o f  coo l an t  t o  '&e nuc lea r  r e a c t o r .  A s  I mentioned before ,  t h e  nuc l ea r  
f u e l  i s  very h o r ,  water  is passed around t h e  f u e l  rods and i s  heated  
t o  roughly s i x  nu;.,?rea degrees i ahrenhe i t .  Now one can p o s t u l a t e  t h a t  
f o r  some reason the flow of coo lan t  t o  t h e  r e a c t o r  could be i n t e r r u p t e d .  
You n i g h t  say then ,  t u r n  t h e  r e a c t o r  o f f  and t h e  problem goes away. It 
is no t  t h a t  s i c p l e .  The nuc lea r  r e a c t o r  cont inues  t o  genera te  h e a t  
long a f t e r  it i s  s h u t  down. The reason f o r  t h i s  of course ,  is t h e  , 
r a d i o a c t i v e  product  t h a t  has b u i l t  up i n  t h e  f u e l .  They cont inue  t o  
gene ra t e  hea t  even a f t e r  the r e a c t o r  is tu rned  o f f .  So, p rov i s ion  
n u s t  be  made to  cet t h i s  h e a t  ou t .  The acc iden t  t h a t  i s  pos tu l a t ed  
t o  provide  f o r  a l o s s  of  coo lan t  is t h e  g u i l l o t i n e  rup tu re  of t h e  
main c o o l a n t  p ipe .  So n o s t  r espons ib le  people d o n ' t  t h i n k  t h i s  is 
a c r e d i b l e  a c c i d e n t  b u t  it i s  a  pos tu l a t ed  acc iden t .  You have a  p ipe  
w i t h  a w a l l  th ickness  of  roughly fou r  inches .  The hypothes ies  is t h a t  
solrehow t h i s  p i 2 e  becomes ruptured  and n o t  only becomes rup tured  b u t  
t h e  two s i d e s  s e p a r a t e  s o  a l l  t h e  coo l ing  water  i s  d i r e c t e d  away f r o m  
t h e  r e a c t o r ' s  c o r e  r a t h e r  than i n t o  t h e  p r e s su re  vesse l .  The emer- 
gency c o r e  c o o l a n t  system i s  t o  provide coo l ing  f o r  t h e  c o r e  i n  t h i s  
e v e n t u a l i t y .  The d i scuss ions  t h a t  have occurred about  t h e  emergency 
core coo l an t  system c e n t e r  around t h e  f a c t  t h a t  t h e r e  has never  been 
an exper imenta l  v e r i f i c a t i o n  of  t h e i r  funct ion .  People who have nuc l ea r  
power p l a n t s  w i i 5  errergency core  coo l an t  systems a r e  no t  about t o  c u t  
o f f  t h e  primary coo lan t  flow wi th  a r u p t u r e  o f  t h i s  type  t o  test  t h e  
emergency co re  coo l an t  system. So, two t h i n g s  have been t r i e d :  F i r s t ,  
numerical models have been devised  t o  s imula te  what would happen i n  
a r e a c t o r .  These c a l c u l a t i o n s  i n d i c a t e  t h a t  t h e  emergency core  coo l an t  
s y s t e n  could aeequate ly  coo l  t h e  nuc lea r  r eac to r .  A second t h i n g  was 
t r i e d ,  it was t o  dev i se  a  s c a l e  model o f  the nuc lea r  p l a n t  and do an 
experiment on a n  e l e c t r i c a l l y  heated ,  n o t  nuc l ea r ly  heated ,  s c a l e  
model. The scale rr.odel was n ine  inches  i n  d iameter ,  t h e  nuc lea r  power 
p l a n t s  a r e  something l i k e  f o r t y  f e e t  i n  diameter.  So, you see t h e r e  
i s  a s i g n i f i c a t  s ca l i ng .  I n  t h e  exper imenta l  test on t h e  s c a l e  model, 
t h e  emergency c o r e  coo l an t  system f a i l e d .  The crit ics have argued t h a t  
because t h e  s c a l e  r o d e l  f a i l e d  t h a t  s o  w i l l  t h e  a c t u a l  device.  Because 
o f  t h i s  t h e r e  have been ex tens ive  hear ings  be fo re  t h e  Atomic Energy 
commission t h i s  gassed year  t o  r e v i s e  t h e  c r i t e r o n  f o r  an emergency core 
coo l an t  system. Las t  month a  r ev i s ion  was made which lowered t h e  per-  
missable o p e r a t i n g  temperature i n  t h e  even t  of an excurs ion o f  t h i s  
sor t .  U t i l i t i e s  a r e  now being forced t o  go back and revise t h e i r  c a l -  
c u l a t i o n s  and i t  is l i k e l y  t h a t  t h i s  w i l l  r e s u l t  i n  a  few percen t  oper-  
a t i n g  o f  t h a t  e x i s t i n g  power p l a n t  u n t i l  new f u e l  loads  can be  provieed 
f o r  t h e s e  r e a c t o r s .  A few pe rcen t  means about  f i v e  pe rcen t  s o  f o r  t h e  
next  y e a r  o r  s o ,  inany power p l a n t s  t h a t  a r e  now i n  opera t ion  w i l l  oper- 
ate about  f ive  percen t  l e s s  than they  have been. I t h i n k  t h a t  t h e  ici- 
p o r t a n t  t h i n g  h e r e  is t h a t  t h e  Atomic Energy Commission is very cons- 
c ious  o f  t h e s e  problems. This  problem and t h e  o t h e r  one t h a t  has  
cone t o  l i g h t  r e c e n t l y  t h a t  i s  on f u e l  d e n s i f i c a t i o n  is  where it appeared 
t h a t  t h e  f u e l  r ~ d s  w e r e  compacting. That  i s  a f t e r  t h e  r e a c t o r  had op- 
pe r a t ed  f o r  sorite pe r iod  of t i m e ,  t h e  f u e l  became smal le r  i n  volume and 
sluxped i n  t h e  f u e l  rods.  Immediately when t h i s  was d iscovered,  a  num- 
b e r  of  t he  power p l a n t s  w e r e  ordered  t o  reduce t h e i r  power whi le  a  
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f u r t h e r  i n v e s t i g a t i o n  w a s  done. There w e r e  seven such p l a n t s  t h a t  
w e r e  ordered  t o  reduce t h e i r  power to  seventy-f ive  percent .  Fu r the r  
s t u d i e s  have been performed. These seven now have increased t h e i r  
power. One is back t o  f u l l  power, f i v e  a r e  i n  n ine ty - th ree  pe rcen t  
power and one i s  sti l l  a t  seventy-f ive pe rcen t  power. So t h e  Atomic 
Energy Commission i s  extremely causious i n  t h e  opera t ion  of t h e s e  power 
p l a n t s .  

The c r i t i cs  of  nuc lea r  power say ,  " I f  nuclear  poNer is so 
s a f e ,  why c a n ' t  you buy insurance?" I would l i k e  t o  address  t h a t  p o i n t  
f o r  a moment. I n  1957, congress  i n a c t e d  what i s  known a s  t h e  Price 
Anderson A c t .  Tne Price Anderson A c t  is a scheme under'which t h e  
u t i l i t y  company is r equ i r ed  t o  purchase a s  much insurance  a s  is a v a i l -  
a b l e  on t h e  open ~ a r k e t .  Beyond t h a t  l i m i t ,  t h e  United S t a t e s  Govern- 
ment w i l l  i n d e r n i f y  t h e  power p l a n t .  A t  t h e  t i m e  t h e  a c t  was passed 
i n  1957, t h e r e  w e r e  no power r e a c t o r s  ope ra t i ng  i n  t h e  United S t a t e s .  
Tine insurance  coxpanies had no way t o  reduce what t h e  r i s k i n v o l v e d  
w e r e .  They agreed a t  t h a t  t i m e  t o  provide roughly 50 mi l ion  d o l l a r s  
worth of insurance  through t h e i r  companies. The congress t hen  s a i d  
they would make up 560 mi l l i on  d o l l a r s .  A s  t i m e  has  passed,  h i s t o r y  
h a s  been ob ta ined ,  t h e  awount of insurance  t h a t  u t i l i t i e s  can purchase 
f r o n  t h e s e  companies h a s  g radua l ly  r i s e n  to 90 mi l l i on  d o l l a r s .  I t  is 
n o t e  worthy t h a t  t h e  insurance  companies have re tu rned ,a f t e r  t h e  f i r s t  
t e n  yea r s  o f  opera t ion ,  t o  t h e  power p lants5  have re turned t h e  premiums 
i n  t h e  amount o f  s ixty-seven percen t  t o  t hose  u t i l i t i e s  t h a t  have 
opera ted  t h e i r  power p l a n t s  becausethey never had a claim. The reason 
t h a t  t h e r e  i s  n o t  c o ~ m e r c i a l  insurance  a v a i l a b l e  is t h a t  it has  t aken  
t i m e  f o r  t h e  u t i l i t y  i ndus t ry  t o  convince t h e  insurance  companies t h e y  
are s a f e .  But I t i i n k ,  a s  t i m e  passes  t h e  burden w i l l  pass  from t h e  
United S t a t e s  GovernFent t o  p r i v a t e  insurance  companies. 

The concerns t h a t  people have r a i s e d  i n  t h e  nuc lea r  f u e l  
cyc l e ,  involved s e v e r a l  s t a g e s  and I would l i k e  t o  t ake  j u s t  a couple  
of minutes t o  address  t he se .  The nuc l ea r  power p l a n t  ope ra t i on  must 
be  considered i n  a  broad perspec t ive  of n o t  only running t h e  power 
p l a n t  b u t  a l s o  ob ta in ing  f u e l  and d i spos ing  o f  t h e  waste products .  I 
t h i n k  w e  o f t e n  consider  j u s t  t h e  power r e a c t o r s  opera t ion  and f o r g e t  
about  t h e  f a c t  t h a t  f u e l  has  t o  be obta ined and t h e  waste has  t o  be  
disposed o f .  This  is  t r u e  i n  any power system. Coal f o r  example, it 
i s  necessary t o  z i n e  e i t h e r  by s t r i p  mining o r  deep mining. Coal 
n u s t  be t r anspo r t ed  t o  t h e  power p l a n t ,  burned and then t h e  ash  and 
r e s idue  must be  disposed o f .  The s u l f u r  is discharged i n t o  t h e  atmos- 
phere and what have you. I n  t h e  nuc lea r  power indus t ry ,  much less 
f u e l  i s  requ i red .  That  i s  t h e  f u e l  i s  much more concentra ted .  So 
t h e r e  a r e  fewer people involved i n  mining. The mining f o r  nuc lea r  
f u e l  i s  undoubtedly a  r i s k y  opera t ion  b u t  when compared t o  c o a l  mining, 
i t  immediately looks nuch b e t t e r .  14ost methods of c a l c u l a t i o n  show 
t h a t  coa l  mining i s  twelve t i m e s  more s i g n i f i c a n t  a s  f a r  a s  t h e  h e a l t h  
of  t h e  miners involved a r e  concerned than i n  nuc lea r  mining. Af t e r  
t h e  f u e l  i s  mined, it is taken t o  t h e  process ing p l a n t s  where i t  i s  
converted i n  form from raw o r e  t o  uranium d iox ide  o r  uranium hexa- 
flcori .de.  The uranium hexaf luor ide  i s  then enr iched,  t h e  enr iched 
f u e l  i s  loaded i n  t h e  r e a c t o r  and i s  bu rn t  f o r  about  a  year .  A f t e r  
about  a  y e a r ,  one- th i rd  of t h e  nuc lea r  f u e l  i s  unlaaded. I t  i s  unloaded 
f o r  trio reasons:  F i r s t  of a l l ,  some of  t h e  f u e l  i s  consurr.ed and secondly 
i n  t h c  f u e l  rods  t he se  r ad ioac t i ve  m a t e r i a l s  bu i l d  up which absorb t h e  
neutrons i n  t h e  cha in  r eac t i on .  So a f t e r  a  y e a r ,  about  one- th i rd  o f  
tne  f u e l  i s  unloaded, i t  i s  unloaded and s t o r e d  on t h e  p l a n t  s i t e  f o r  
about  s i x  months. During t h i s  per iod  of t i m e  two t h i n g s  happen. Tine 
r a d i a t i o n  le-:e:s f r o n  t h e  f u e l  decreased because of t h e  r a d i o a c t i v e  
decqy and t h e  :;eat genera ted  i n  t h e  f u e l  a l s o  decreases  f o r  t h e  same 
reason.  This  f u e l  is  then t r anspo r t ed  on l a r g e  r a i l r o a d  c a r s  i n  very 
massive s h i e l 3 z l c o n t a i n e r s .  These con t a ine r s  have t o  undergo such 
t e s t s  a s  a  t h i r q  Eoot drop onto an unyie ld ing su r f ace ,  burning f o r  
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h a l f  an hour i n  a  flame ernersion f o r  e i g h t  hours i n  water .  They must 
pdss a l l  of t h e s e  tests before  they a r e  l i c ensed  t o  t r a n s p o r t  t h i s  
n u c l e a r  f u e l .  'i'ne nuc l ea r  f u e l  i s  then t r a n s f e r r e d  t o  a  reprocess iny  
s i t e  c u r r e n t l y  t h e  reprocess ing s i t e  i s  i n  t h e  s t a t e  of New York a t  
t h e  ::est Vzlley near  Buffalo.  There a r e  o t h e r  f u e l  r eprocess ing  p l a n t s  
under cons t ruc t i on .  Tine f u e l  is then chopped up, t h e  waste m a t e r i a l s  
a r e  sepera ted  f r o c  t h e  unburn uranium and t h a t  smal l  amo'lnt of pluton- 
ium t h a t  has built up i n  t h e  f u e l .  The uraniun and plutonium t h a t  a r e  
b u i l t  up are klen  saved because they a r e  va luable  a s  f u e l s .  Plutonium 
has a va lue  t h a t  i s  roughly t h r e e  t i m e s  t h e  p r i c e  of gold  now, t e n  
t i m e s  t h e  p r i c e  of gold two y e a r s  ago. Roughly t h r e e  t i n e s  t h e  p r i c e  
o f  go ld  now. So, it is  very c a r e f u l l y  monitored. The waste products  
a r e  s t o r e d  then f o r  up t o  t e n  years  a t  t h e  process ing s i t e .  A t  t he  end 
o f  a  ten year  per iod ,  it i s  necessary t o  t ransform the se  wastes  i n t o  
a s o l i d .  The s o l i d  wastes a r e  then  t r ansmi t t ed ,  shipped t o  an X C  
r epos i t o ry .  These r e p o s i t o r i e s  a t  p r e sen t  a r e  s u r f a c e  s t o r a g e  ve s se l s .  
These a r e  l a r g e  water  f i l l e d  t anks ,  i n  which t h e s e  c a s t s  of waste mater- 
i a l  i s  kept .  The c a s t s  themselves a r e  roughly t e n  inches  i n  d iameter ,  
t e n  f e e t  t a l l  a d  c o n s i s t  o f  a  s t a i n l e s s  s teel  con t a ine r  w i th  a  substan-  
t i a l  w a l l  th ickness  f i l l e d  w i th  s o l i d i f i e d  r a d i o a c t i v e  waste.  The cur-  
r e n t  p lan  of t h e  AEC i s  t o  s t o r e  t h e s e  ma te r i a l s  i n  s u r f a c e  s t o r a g e  
v e s s e l s  f o r  a s  long a s  i s  necessary t o  f i n d  a  s a f e  u l t i m a t e  d i s p o s a l  
site. I f  necessary,  they could be s t o r e d  i n  t h e s e  s u r f a c e  v e s s e l s  i n  
pe rpe tu i t y .  There i s  no reason why they cou lun ' t  be monitored f o r  ever .  
I f  a l eak  develo?s,  it is  a  f a i r l y  easy t a s k  t o  r e i n c a p s u l a t e  t he se .  
The d e s i r e  i s  n o t  t o  have t o  monitor these  fo rever ,  so s a f e  geologic  
sites a r e  be ing sought. One such s i t e  t h a t  has  been i n v e s t i g a t e d  was 
i n  t h e  S t a t e  o f  Kansas. I t  was an abondoned salt  mine i n  Lyons, Kansas. 
S a l t  has t h e  n i c e  proper ty  t h a t  i t  has  p l a s t i c  flow i n  t h e  even t  of an 
ear thquake s o  &that c racks  tend t o  s e a l  themselves. I f  t h e r e  i s  s a l t  
p r e s e n t ,  it i n d i c a t e s  t h e r e  i s  no ground water  p e r n i a b i l i t y ,  o r  long 
ago t h e  s a l t  wocld have been leached ou t .  So, sa l t  is a very  a t t r a c -  
t i v e  p l ace  t o  p u t  t h i s  waste product .  I t  turned o u t  t h a t  be fo re  any 
o f  t h e  waste products  w e r e  p u t  i n  t h e  Lyon s i te ,  t h e r e  had been some 
man made d r i l l i n g  ho les  and t h e r e  was underground i n t r u s s i o n  h o l e s  
from those  d r i l l i n g  holes .  So t h a t  p a r t i c u l a r  s p o t  i s  n o t  s u i t a b l e .  
Other  sites now a r e  be ing i n v e s t i g a t e d .  I can a s s u r e  you t h a t  no radio-  
a c t i v e  wastes  a r e  going t o  p u t  i n  an u l t ima te  d i s p o s a l  s i t e  be fo re  a  
s u i t a b l e  s i t e  i s  found. 

A g r e a t  d e a l  has  been made o f  t h e  long tern d i s p o s a l  of 
t h e s e  h igh l e v e l  wastes  and I th ink  t h a t ,  I would l i k e  t o  convince you 
t h a t  t h i s  is an  economic ques t i on  and n o t  a  t e c h n i c a l  one. I th ink  
t h a t  it is clear t h a t  w e  can dev i se  long  tern d i s p o s a l  sites t h a t  w i l l  
be s a f e .  f o r  example, t h e  Egyptians b u i l t  f i v e  thousand y e a r s  ago 
t h a t  have s t ood  up f a i r l y  w e l l .  W e  could,  i f  w e  wanted t o  b u i l d  a  
pyramid. I am n o t  proposing t h a t  w e  do so, I th ink  t h a t  t h e r e  a r e  
b e t t e r  ways t o  do it. It i s  n o t  a t e chn i ca l  problem, it i s  an econ- 
o d c a l  problem. 

I n  c lo s ing ,  I would l i k e  t o  r ead  a  quo ta t ion  from a paper  
he r e  d i s cus s ing  t h e  s a f e t y  of t h e  nuc lea r  i ndus t ry  because I th ink  t h a t  
i s  one o f  t h e  most c r u c i a l  ques t i ons  t o  you, it says ,  " In  r e c e n t  y e a r s  
forty-two i n d u s t r i e s  f o r  which t h e  Nat ional  Safe ty  Council pub l i shes  
a c c i d e n t  s t a t i s t i c s ,  none have had a  frequency o f  l o s t  t i m e  a cc iden t s  
lower than  t h e  %C p l a n t s  and l a b o r a t o r i e s . "  Thank you. 

MAYOR BECKER: Doctor, be fo re  you l eave ,  any of t h e  councilmen have 
any ques t i ons  ti.-at you would l i k e  t o  ask D r .  Draper? Doctor, I would 
l i k e  t o  ask you what i s  your obse rva t ion  and opinions  of t h e  remarks 
t h a t  D r .  T e l l e r  made wi th  r e s p e c t  t o  thorium and t h e  d e s i r a b i l i t y  of 
t h i s  Gulf General Dynamics Atomic Corporat ion type  of p l a n t ?  
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DR. DRWER: A s  D r .  Te l l e r  mentioned, thorium is about  f o u r  t i m e s  a s  
abunaant i n  t h e  e a r t h ' s  c r u s t  than uranium. I th ink  i n  our  long-term 
p r o j e c t i o n s  o f  t h e  energy requirements  of t h e  world, i f  w e  d o n ' t  have 
such a system as fu s ion  o r  s o l a r ,  w e  w i l l  r e a l l y  have an i n f i n i t e  
supply of enerqy. W e  w i l l  be c a l l e d  upon t o  use a l l  resources  w e  have 
a v a i l a b l e .  I n  t h a t  regard ,  I th ink  thorium may prove very valuable .  
Thorium a s  i t  is nined from t h e  ground, i s  n o t  a  u se fu l  f u e l  f o r  a  
nuc l ea r  r e a c t o r .  I t  r e q u i r e s  a  breeder  r e a c t o r  of some s o r t  t o  conver t  
the thorium t o  uranium 233 j u s t  a s  it r e q u i r e s  a breeder  r e a c t o r  t o  
conver t  uranim t o  plutonium. The Gulf General Atomic r e a c t o r ,  t h e  
gas  cooled r e a c t o r ,  i s  one i n  which a s u b s t a n i a l  f r a c t i o n  o f  t h e  neu- 
t r o n s  could be  captured  i n  thorium by conver t ing  it t o  U-233. I t  is 
n o t  p o s s i b l e  r i i t i i  t h e  r e a c t o r s  t h a t  they a r e  s e l l i n g  today, however, 
t o  make a s  much f u e l  a s  one consumes. Therefore,  t h e  thorium can be  
used a s  a  u s e f d  a d d i t i o n  t o  ou r  thorium supply. But could n o t  w i t h  
t oday ' s  technoloqy s u p p l a n t t h e  uranium supply. I n  t h e  long t e r m ,  I 
t h ink ,  i f  b r e e e e r  r e a c t o r s  t u r n  o u t  t o  be t h e  way of genera t ing  elec- 
t r i c i t y  f o r  t h e  nex t  hundred yea r s ,  i f  fus ion  o r  s o l a r  does n o t  come 
along,  I t h i n k  we w i l l  see compet i t ive  types  o f  breeders .  I t h i n k  one 
w i l l  b e  t h e  l i q u i d  metal  f a s t  coo l e r  us ing sodium a s  a c o o l a n t  and 
conver t ing  U-238 t o  plutonium. The o t h e r  a l t e r n a t i v e  is t o  use a  
thermal  b reeder  o f  t h e  gas  cooled type  s i m i l a r  i n  s p i r i t  b u t  n o t  i n  
d e t a i l s  t o  t h e  Gulf General Atomic r e a c t o r .  That  type  o f  r e a c t o r  would 
conver t  t h o r i m  to U-233. A t  t h i s  s t a g e ,  conversion o f  thorium t o  U-233 
from a u t i l i t i e s  company p o i n t  o f  view, i t  is n o t  a  v i a b l e  t h i n g  to  do, 
You a r e  going t o  nake some U-233, you w i l l  b e  a b l e  t o  sel l  i t  s o  there 
i s  an economic S e n e f i t ,  b u t  it i s  n o t  a  mechanism f o r  supplying a l l  the 
energy requirements  f o r  u t i l i t i e s .  

?.JAYOR B E C Z R  : I wonder exac t l y  what h i s  remarks w e r e  then  to i n d i c a t e .  
I am asking because I am gropping f o r  the. . . . .  

DR. D R V E R :  I th ink D r .  T e l l e r  a s  many of u s ,  feel  t h a t  a  h igh t e m -  
p e r a t u r e  gas  cooled r e a c t o r  has  a  number of advantages. These advan- 
t ages  inc lude  hLqher thermal  e f f i c i e n c y  a s  I mentioned before ,  i t  has 
a  t h e r n a l  e f f i c i e n c y  t h a t  i s  about  f o r t y  pe rcen t  a s  compared t o  t h e  
l i g h t  water r eaccors  of th i r ty- two percen t .  Good modern f o s s i l  f u e l  
p l a n t s  a r e  also about  f o r t y  percent .  So, i t  has t h a t  advantage. 
Secondly, because it d o e s n ' t  con ta in  water ,  b u t  has  helium gas,  fewer 
neut rons  a r e  waszed. These neut rons  do make U-233 from thorium s o  i n  
t h e  l i g h t  wa te r  r e a c t o r  you make a f e w  pe rcen t  of  plutonium from U-238 
and i n  a  gas cooled r e a c t o r ,  you make more U-233 from thorium. There 
i s  an economic b e n e f i t  i n  terms of f u e l  product ion.  I t  is n o t  break 
even ope ra t i on ,  b u t  i t  i s  more economical than l i g h t  water  r e a c t o r ,  
On t h e  o t h e r  haze,  t h e  Gulf General Atomic Company is a r e l a t i v e l y  new 
e n t r a n t  i n t o  the Nuclear Power Indust ry .  They have begun r e a l l y  market- 
i n g  t h e i r  power r e a c t o r s  only i n  t h e  l a s t  few years .  The f i r s t  r e a c t o r  
o f  a  corrmercial s i z e  i s  going on l i n e  i n  Colorado t h i s  yea r .  They s o l d  
s i x  thousand megawatts r e a c t o r s  t o  go on l i n e  i n  t h e  e a r l y  1980's.  
They have no t  yet f u l l y  demonstrated t o  everyone 's  s a t i s f a c t i o n  t h a t  
they are geared up f o r  a  l a r g e  s c a l e  product ion opera t ion .  So, a g a i n s t  
t h e  advantages,  you have t o  weight t h e  experience t h a t ' s  occured t o  
General E l ec t r i c  and Westinghouse and Corrbustion and Babcock of roughly 
f i f t e e n  years  e ~ e r i e n c e  i n  t h e  nuclear  game. So, i f  I w e r e  i n  t h e  
u t i l i t i e s  companys p o s i t i o n ,  I would have t o  weigh t h e  advantages,  t h e  
t e c h n i c a l  advaxkages of t h e  gas cooled r e a c t o r  a g a i n s t  t h o s e  advantages 
of t h e  e x p e r i e ~ c e  i n  t h e  \ rater  r e a c t o r s .  I 'think wi thout  knowlng t i le  
d e t a i l s  of t h e  quotes  t h a t  a r e  obta ined from t h e  venders,  i t  is  impossi- 
b l e  t o  nake t h a t  s o r t  of dec i s ion .  

l.IAYOi? DECKER: 
-> 

What i s  your opinion wi th  r e spec t  t o  t h e  a d v i s a b i l i t y  
of keeping t he se  u n i t s ,  t h e  nuc lea r  power p l a n t s  f a r  removed a s  p o s s i b l e  
from popula t ioa  cen t e r s ?  
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DR. DRAPER: I th ink t h a t  t h e  AEC throughout i t s  h i s t o r y  demonstrated 
o r  t r i e d  t o  decons t r a t e  t o  t h e  pub l i c  t h a t  i t  is extremely s a f e t y  con- 
sc ious .  Because of t h i s  and a l s o  because of t h e  unfor tunate  beginnings 
of nuc l ea r  power, t h e  pub l i c  has  grave  misgivings about nuc l ea r  power. 
I t  i s  a  new technology and because t h e  AEC has  adopted t h i s  extreme 
s a f e t y  p o s i t i o n ,  ~ e o p l e  say t h a t  i t  must be an i nhe ren t l y  r i s k y  opera- 
t i on .  My own opinion,  nuc lea r  r e a c t o r s  a r e  extremely s a f e .  I th ink  
though i t  i s  sir.?ly prudent  t o  p lace  t h e  r e a c t o r s  f a r  from popula t ion  
sites i f  t h a t  can be done. I t  d o e s n ' t  i n d i c a t e  t o  me t h a t  t h e s e  a r e  
unsafe devices ,  it is j u s t  one more s t e p  i n  t h e  chain  of s a f e t y  f e a t u r e s  
provided t o  t h e  o2e ra to r  of t h e  nuc l ea r  power p l an t .  That is ,  p u t  it 
f a r  away i f  you can, i f  i t  d o e s n ' t  c o s t  g r e a t l y  i n  t e r m s  of t ransmis-  
s i o n  l o s s e s ,  you a r e  b e t t e r  o f f  t o  have it f a r  away tbac  nea r  by. An 
analogy was made no t  long ago by Eugene Vinner, t h e  Nobel P r i z e  Winner 
t h a t  nuc l ea r  power has become l i k e  a  company bu i ld ing  a  b r idge .  A 
company might des ign a  b r i dge  t o  wi ths tand a  hundred m i l e  an hour 
winds w i th  t h r e e  l a y e r s  of concre te  t r u c k s  loaded on t h e  b r idge .  The 
p u b l i c  would say ,  t h a t  conpany is r e a l l y  expect ing  a  high wind. That 
i s  n o t  t h e  c a s e  a t  a l l .  They a r e  j u s t  f i nd ing  i n  an u l t r aconse rva t i ve  
way. I th ink t h a t  is t h e  s t r a t e g y  t h a t  t h e  AEC has adopted,  they a r e  
f o r c i n g  people t o  reduce l e v e l s  of e n i s s i o n  t o  a s  l o w  a s  p r a c t i c a b l e .  
They a r e  p l ac ing  'he p l a n t s  a s  f a r  from popula t ion  c e n t e r s  a s  is prac- 
t i c a b l e .  A l l  o f  these th ings ,  n o t  because of t h e i r  l a c k  o f  s a f e t y ,  
j u s t  a s  a  ma t t e r  o f  prudence. 

MAYOR BECYaR: D r .  T e l l e r  i n d i c a t e d  t h a t  t h e  p r e sen t  head of t h e  AEC, 
I t h ink  h e  s a i d ,  was a  lady and she  was knowledgeable, ext remely  knowl- 
edgeable i n  t h e  f i e l d  o f  - I c o u l d n ' t  understand exac t l y  what h e  had t o  
say  - b u t  it had t o  do wi th  l akes ,  wa te r s  of t h e  f l o o r  and fauna.  

DR. DRAPER: She i s  a  marine b i o l o g i s t  from t h e  S t a t e  o f  Washington, 
Mayor Becker and t \ a t  is h e r  s p e c i a l i t y .  I t h ink  a t  t h i s  t i m e  they are 
p a r t i c u l a r l y  concerned w i th  t h e  e f f e c t  on t h e  f i s h e s  and p l a n t  l i f e  
and so f o r t h  i n  l akes  and i n  t h e  ocean and s ea s .  T h a t ' s  t h e  reason,  
I assume t h a t  is why she  is t h e  p r e sen t  head o f  t h e  AEC. 

?JAYOR BECKER : I f  I may i n t e r r u p t  you f o r  j u s t  a  moment t o  comment 
o n  t h a t .  I t h ink  it i s  worth po in t i ng  o u t  t h e  d e s t i n c t i o n  between 
Texas and a  n m b e r  of o t h e r  p a r t s  o f  t h e  country  wi th  r ega rds  t o  
thermal  p o l l u t i o n  ques t ion .  A s  you are probably aware, t h e r e  a r e  no 
l a k e s  i n  Texas. The on ly  one t h a t  could reasonabely be c a l l e d  a l ake  
i s  Cado over  on "he Louisiana border  and it is  only a  couple o f  hun- 
d r e d  y e a r s  o ld .  A l l  t h e  rest are man made impoundments o f  some s o r t .  
N o w ,  i n  a s s e s s i n g  t h e  e f f e c t s  o f  thermal  p o l l u t i o n ,  one shou ld  look 
a t  t h e  type  of s p i c i e s  t h a t  are l i v i n g  w i th  i n  t h e s e  water  bodies .  
The f i s h  o f  Texas f o r  thousands o f  y e a r s  w e r e  accustomed to  l i v i n g  i n  
t h e  r a t h e r  sha l l cw slow moving r i v e r s  o f  t h i s  s t a t e .  They t h e r e f o r e ,  
a r e  warm water  f i s h .  I f  you look a t  t h e  temperature o f  the r i v e r s  i n  
t h e  s ta te ,  it i s  n o t  a t  a l l  unusual to  go to  a hundred degrees i n  t h e  
summer time and Lzany are a t  n ine ty  degrees.  With t h i s  i n  mind, one 
should t r y  t o  exa,?~ine what t h e  e f f e c t s  o f  p u t t i n g  a  power p l a n t  on a  
man made impoundment is. I n  t h e  f i r s t  p l ace  t h e s e  reservoirs or  impound- 
ments are much deeper  than t h e  f i s h  a r e  accustomed t o  l i v i n g  i n  and the re -  
f o r e  t h e  wa te r  a t  t h e  bottom o f  t he se  l a k e s  i s  q u i t e  a  b i t  coo le r .  I t  
has  been demonstrated by a  number o f  b i o l o g i s t s  working f o r  t h e  Texas 
E lec t r ica l  Compaiiy i n  F o r t  Worth, t h a t  t h e  rate of f i s h  growth, namely 
cat  f i s h  and bas s ,  i n  t h e  l a k e s  up near  Colorado C i t y  and W e s t  Texas, 
grow much b e t t e r  on l a k e s  t h a t  have power p l a n t s  than t hose  t h a t  d o n ' t .  
The reason f o r  t h i s  i s  t h a t  ou r  f i s h  a r e  warm water  f i s h  and t h i s  n o t  
t o  s ay  t h a t  t h e m a l  p o l l u t i o n  i s n ' t  an i s sue .  I f  you l i v e  i n  Michigan 
where f i s h  a r e  use t o  cold  temperatures,  you have t o  be very  c a r e f u l  
what t h e  thermal  e f f l u e n t  from a power p l a n t  w i l l  do. But i n  t h e  S t a t e  
o f  Texas, w e  have q u i t e  a  d i f f e r e n t  s i t u a t i o n .  W e  have l a k e s  t h a t  are * 
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made express ly  f o r  t h e  purpose o f  c co l i ng  power p l an t s .  They are s tocked 
w i th  f i s h  t h a t  a r e  accustomed t o  w a r m  water  and I d o n ' t  t h ink  t h a t  the 
charge  of thermal  p o l l u t i o n  is  no t  a r e l e v a n t  one i n  t h e  S t a t e  of Texas. 

DR. SiXi MARTIN: M r .  Mayor, I have a ques t ion  f o r  D r .  Draper. A r e  
you f a m i l i a r  w i t ?  t h e  type  of power p l a n t s  used i n  submarines o r  o t h e r  
l a r g e  vesse l s?  

DR. DRAPER: Only i n  a vague way. These a r e  p ressur ized  water  reac-  
tors s i m i l i a r  i n  s p i r i t  to those  s o l d  by I.lestinghouse f o r  t h e i r  commer- 
c i a l  ope ra t i on ,  b u t  I am n o t  a t  a l l  f a m i l i a r  wi th  t h e  d e t a i l s  of t h e s e  
t ypes  o f  r e a c t o r s .  _I 

DR. Sh'J MARTIN: You c o u l d n ' t  g ive  u s  any information a s  t o  t h e  t y p e  
o f  f u e l  t h a t  they use? 

DR. DRAPER: They use uranium 235 f u e l ,  t h e  same f u e l  t h a t  is used 
i n  t h e  power r e a c t o r s  t h a t  a r e  bought by u t i l i t y  indust ry .  One o f  t h e  
s i g n i f i c a n t  d i f f e r e n c e s  is t h e  uranium 235 content .  I n  a u t i l i t i e s  
power r e a c t o r ,  t h e  U-235 con ten t  i s  about  t h r e e  percent .  That i s  t h e  
uranium is enr iched i n  t h e  i so tope  U-235 t o  about  t h r e e  pe rcen t  from . 
i t s  seven t e n t h s  of a pe r cen t  n a t u r a l  abundance. I n  submarines because 
they a r e  concerned w i th  long burn up i n  a compact core, they cannot  
a f f o r d  t h e  l a r g e  co re ,  t h e  enrichment i s  s u b s t a n t i a l l y  h ighe r  than 
t h r e e  percent .  Other than  t h e  d i f f e r e n c e  i n  enrichment, however, 
rrost of  t h e  f e a t u r e s  a r e  t h e  same, t h e  f u e l  i s  uranium, d iox ide ,  U-235 
is t h e  f i s s i o n i n g  m a t e r i a l  and what have you. 

DR. SAhJ MARTIN: How about  t h e  d i s p o s a l  o f  t h e  r a d i o a c t i v e  waste? 
Is it p r e t t y  much t h e  same? 

DR. DRAIDER: The same waste would be produced on a f i s s i o n  on an 
equ iva l en t  number f i s s i o n  based,  t h e  amount would be t h e  same. 

DR. SAN MARTIN: Do you have any information a s  t o  t h e  e f f e c t  on t h e  
crew? Any harmful e f f e c t s  on them from r a d i a t i o n  on t h e  crew? 

DR. DRAPER: I am n o t  a h e a l t h  p h y s i s i s t ,  b u t  some o t h e r s  who w i l l  
speak today a r e ,  s o  they can answer t h a t  b e t t e r  than I. But as f a r  
a s  I know t h e r e  has been no harmful e f f e c t s  on t h e  crew of a submarine. 

DR. SAP1 MARTIN: Thank you. 

?.IF-YOR BECKER : Any o t h e r  ques t ions  of D r .  Draper? 

MR. GLEXN LACY : M r .  Mayor, let  m e  ask him j u s t  one. 

MAYOR BECKER: A l l r i g h t .  

MR. LACY : D r ,  you spoke a moment ago about a n ine  inch model imploy- 
i n g  t!he s a f e t y  f a c t o r  i n  case  you c o u l d n ' t  t u r n  t h e  t h i n g  o f f .  A s  I 

r understand,.  it keeps hea t ing .  Now suppose you had a normal s i z e  one 
and t h e  emergency f a c t o r  d i d n ' t  work, would it g e t  s o  ho t  it would m e l t  
and escape? 

DR. DPAPER: I d i d n ' t  address  t h a t  ques t ion  very c a r e f u l l y .  L e t  ne 
cone back t o  t h a t .  I n  a s se s s ing  t h e  p r o b a b i l i t y  of sometning undesirc-  
a b l e  would happen from a r e a c t o r ,  t h e r e  a r e  r e a l l y  two th ings  t h a t  would 
have t o  be pos t a l a t ed .  F i r s t ,  you have t o  suppose t h a t  t h i s  primary 
coo l an t  i s  l o s t .  Namely, t h i s  massive rup tu re  of t h e  primary c o o l a n t ' s  
p ipe .  Now, t h e  people who do f a u l t  t r e e  a n a l y s i s  t o  t r y  t o  determine 
the r e l i a b i l i t y  :lave done such a n a l y s i s  and t h e i r  assessment is t h a t  
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t he  p r o b a b i l i t y  o f  such f a i l u r e  i s  something l i k e  one i n  a m i l l i o n  t o  
one i n  a ha id re& r i l l l o n  per  r e a c t o r  pe r  year .  So, i f  you had a thou- 
sand r e a c t o r s ,  and you took t h e  l e a s t  o p t i m i s t i c  e s t ima te ,  you would 
expec t  some time - t h e  p r o b a b i l i t y  would be good wi th in  a thousand 
years  - such a t h i n g  would happen. I f  you t ake  t h e  more o p t i m i s t i c  
e s t i r a t e ,  then it would be a hundred thousand years .  Okay, i f  t h a t  
occGrs, then you have t o  p o s t u l a t e  a second t h ing ,  nanely t h a t  t h e  
energency coo l an t  system won't  work. So, you have two th ings  t h a t  
llappen i n  s e r i e s ,  what a r e  t h e  chances t h a t  t h i s  coo lan t  system won' t  
work. 2Iaybe soxething l i k e  one i n  a hundred o r  one i n  t e n  thousand. 
So, i f  you com?ound those  p o s s i b l i t i e s ,  it i s  extremely improbable, 
b u t  no t  zero p r o b a b i l i t y  acc iden t .  Engineers a r e  very r e l u c t u a n t  t o  
say  t h a t  anything has  zero  p robab i l i t y .  Okay, i f ,  l e t ' s  say  both  of 
those  t h i n g s  happen, what would be t h e  r e s u l t s .  I t  would be very d i f -  
f i c u l t  t o  t e l l  what t h e  r e s u l t  would be.  The co re  undoubtedly would 
mel t ,  would s l m r  i n t o  a pool a t  t h e  bottom of t h e  v e s s e l .  I f  coo l an t  
w e r e  denied  from t h a t  region f o r  an hour o r  more, i r  would m e l t  through 
and then t h e r e  would be some r e l e a s e  t o  t h e  environment o f  t h e  f i s s i o n  
products .  This  rrould be a very undes i reable  t h i n g  t o  happen. Against ,  
t h i s  u n d e s i r e a b i l i t y ,  you have t o  weigh i t s  improbabi l i ty  and have t o  
conpare it t o  t \e a l t e r n a t i v e s .  The a l t e r n a t i v e s  o f  burning t h e  f o s s i l  
f u e l  c o a l  f o r  example. We know t h a t  happens when you burn coa l ;  you 
emir: 502 and NOX and p a r t i c l e s .  So, i n  t h a t  system w e  a r e  assured of  
undes i reable  e f f e c t s .  I n  my opinion,  i t  is  b e t t e r  t o  have a very l o w  
p r o b a b i l i t y  acc i2en t  than t o  have assured  undes i reable  e f f e c t s .  

MR. LACY: Could t h i s  a cc iden t ,  even though t h e  odds a r e  s o  g r e a t ,  
would it t ake  i n  two o r  t h r e e  hundred square  m i l e s  o f  area where people 
would be  i n j u r e d  or k i l l e d ?  

DR. DRAPER: The s e r i ousnes s  o f  t h e  a c c i d e n t  could t ake  on wide 
range e s s e n t i a l l y  from no damage t o  anything b u t  t h e  p l a n t  t o  substan-  
t i a l  e f f e c t  on the popula t ion .  There was a s tudy  done i n  t h e  mid ' 50 ' s  
known a s  t h e  WASH 740 r e p o r t  which pos tu l a t ed  a massive f a i l u r e  of a 
small power r e a c t o r ,  two hundred megawatts, smal l  by today 's  s t andards .  
I n  t h i s  a n a l y s i s ,  they assumed t h a t  t h e  r e a c t o r  core melted and f i f t y  
pe rcen t  of t h e  r a d i o a c t i v e  inventory  i n  t h e  core  was re leased .  N O ,  
mechanism on t h i s  was provided, they j u s t  s a i d  s t a r t  wi th  t h a t  a s s u w -  
t i o n  and t e l l  us what happened. They s t a r t e d  wi th  t h a t  assumption and 
rssumed t h e  most undes i reab le  atmospheric cond i t ions ,  an avers ion ,  t h e  
wind blowing towards t h e  l a r g e  c i t y  and what have you. And they assessed  
t h e  damage t o  be done by such an acc iden t .  And the damage was very 
severe .  There w e r e  thousands of people k i l l e d  and i n j u r e d  and t h e r e  
v e r e  b i l l i o n s  o f  d o l l a r s  of p roper ty  damage done. However, i f  you do 
a s i m i l a r  a n a l y s i s  f o r  something l i k e  a ch lo r ine  p l a n t  and you assume 
t h e  cond i t ions  a r e  s i m i l a r ,  then t h e  r e s u l t s  are s i m i l a r .  We l i v e  by 
c h l o r i n e  p l a n t s  a l l  t h e  t i m e .  They are j u s t  something t h a t  w e  have 
been accustomed t o  ove r  t h e  years .  I d o n ' t  want t o  minimize t h e  e f f e c t s  
o f  an a c c i d e n t  i f  it d i d  occur ,  it would be very s e r i o u s ,  I n  my opinion 
t h e  p r o b a b i l i t y  i s  s o  srall, it is a r i s k  worth accept ing .  I t h i n k  a 
nuc lea r  power p l a t  has s u f f i c i e n t  b e n e f i t s  t h a t  t h e  r i s k s  t h a t  a r e  
i n t enden t  should be accepted.  The r i s k s  are f a r  less wi th  a nuc l ea r  
p l a n t  than w i th  most f o s s i l  f u e l  p l a n t s .  

4 .  A L V I N  G .  PADILLA, J R .  : What was t h e  range o f  t h i s  de s t ruc t i on?  
I n  o t h e r  words, does i t  reach o u t  X number o f  mi les?  Can you t e l l  us 
something about  ' tha t?  

DR. DRAPER: I th ink i f  you w i l l  al low m e ,  I ' l l  le t  t h a t  ques t i on  be 
de fe r r ed  t o  t h e  next  speaker  who is an e x p e r t  on h e a l t h  phys i scs  who is  
much more f a m i l i a r  wi th  t h a t  than  I am. 

MR. PADILLA: ~ ~ ' o n l ~  o t h e r  comment and I hope it is i n  t h e  form of  
a ques t i on  f o r  you. Why is t h e  Atomic Energy Commission s o  conserva t ive ,  
i f  indeed w e  know t h i s  much about  t h e  S t a t e  of N e w  York? 
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DR. DRAPER: I d o n ' t  know. I j u s t  th ink  i t  shows good judgement. 
It is a new technology upon which w e  d o n ' t  have a long ope ra t i ng  
h i s t o r y  and t h e r e f o r e ,  it i s  prudent  to  in t roduce  every p o s s i b l e  
safeguard.  The i n t roduc t i on  o f  safeguards  does n o t  imply an  unsafe  
system i n  my opinion.  For example, as you know, a s  t i m e  progressed 
w e  have go t t en  Fore and more safeguards ,  w e  had mandatory i n t r o d u c t i o n  
of s e a t  b e l t s  and padded dashes and t h ings  o f  t h i s  s o r t .  I th ink  it 
is a s i g n  o f  t h e  t i m e s  f o r  t h e  people who a r e  concerned, they  should 
b e  concerned w i t ?  h igh ly  techni'cal t h ings  and t h e  Atomic Energy Commis- 
s i o n  is  doing everything w i th in  its power t o  i n su re  t h e  s a f e t y  o f  t h e  
gene ra l  publ ic .  I n  t h e  o t h e r  a r e a s  o f  power genera t ion ,  you w i l l  see 
t h a t  t h e r e  i s  a s i m i l a r  t r end ,  mainly i n  c o a l  plants;' You have s een  
w i t h i n  t h e  l a s t  few yea r s ,  t h e i r  q u a l i t y  s tandards  imposed are much 
more s t r i n g e n t  Llan any o t h e r  t i m e  i n  our  h i s t o r y .  P a r t i c u l a t e s  must 
be  kep t  i n  c e r t a i n  ranges,  SO2 emmission must be  reduced t o  c e r t a i n  
va lues .  A s  t ine goes on w e  a r e  going t o  cont inue  t o  r e q u i r e  an improv- 
i n g  q u a l i t y  o f  ou r  environment. I t h i n k  t h a t  t h e  AEC was i n  t h e  f o r e  
f r o n t  o f  doing t h i s .  I f  you look a t  t h e  incremant of r a d i a t i o n  t h a t  
t h e  AEC a l lows t o  be added to t h e  environment from a power p l a n t ,  it 
i s  about  a hundred t i m e s  less than  the n a t u r a l  backaround. On t h e  o t h e r  
hand, i f  you look a t  t h e  sulphur  d iox ide  emmissions t h a t  t h e  Environ- 
mental  P r o t e c t i o n  Agency a l lows t o  be  introduced i n t o  t h e  atmosphere 
through t h e  ope ra t i on  of power p l a n t s ,  compare t h a t  t o  t h e  n a t u r a l  
background, it i s  about  f i f t e e n  t i m e s  more than t h e  n a t u r a l  background. 
I t  is  j u s t  a ques t i on  o f  be ing u l t r aconse rva t i ve  and very cau t i ous  a t  
an e a r l y  s t a g e  of the development o f  an indus t ry .  

MR. PADILLA: Are you s a t i s f i e d  t h a t  t h i s  conservat ism is n o t  con- 
nec ted  wrtn sorte ques t i on  a s  t o  j u s t  what t h e  s t a t e  o f  t h e  a r t  i s ?  

DR. DRAPER: I th ink  t h a t  t h e  s t a t e  of t h e  ar t  i s  t h a t  w e  have a 
mature technology t h a t  has  been very succes s fu l  i n  genera t ing  power and 
a s  tine goes on t h e r e  w i l l  undoubtedly be t e c h n i c a l  improvements. Fo r  
example, j u s t  l a s t  yea r  t h e  ques t i on  of f u e l  d e n s i f i c a t i o n  was discov- 
ered .  When it was d iscovered,  t h e  AEC immediately t o l d  t h o s e  r e a c t o r s  
s u b j e c t  t o  t h i s  problem t o  c u t  back, l e t ' s  w a i t  and see and do a l i t t l e  
a n a l y s i s .  -They have done such a n a l y s i s  and now those  power p l a n t s  are 
back up t o  h ighe r  power. I th ink a s  t i m e  goes on, undoubtedly more 
t h i n g s  l i k e  t h i s  w i l l  be discovered.  Always, a s  t he  technology improves, 
t h e r e  w i l l  be f u r t h e r  developments, b u t  I d o n ' t  th ink w e  should  view 
t h e  con t inu ing  f u r t h e r  development of an i ndus t ry  a s  i n d i c a t i n g  i n  t h e  
p a s t  t h a t  i t  was i nhe ren t l y  unsafe anymore than  w e  should cons ider  t h e  
i n t roduc t i on  of s e a t  b e l t s  i n  an automobile a cr i t ic ism o f  t h e  f i r s t  
f i f t y  years  o f  automobile product ion.  

MR. PADILLA: You say  t h a t  t h i s  f u e l  loading was discovered.  Th i s  
? m p l y s  t h a t  they w e r e  no t  aware t h a t  t h i s  was n o t  going t o  happen? 

DR. DRPER: T h a t ' s  c o r r e c t .  

MR. PADILLA: Then w e  d o n ' t  know what r e a l l y  h a s n ' t  been t heo r i zed  
a s  of y e t .  

DR. DRAPER: I t l i n k  t h a t  i s  a f a i r  s tatement .  

'MR. P A D I L L A :  Tnank you. 

M ~ Y O R  BECKER: Doctor, could we ope ra t e  from t h e  premise t h a t  i f  t h e  
a t o n ~ c  bonb had no t  been dropped i n  Nagasaki, EIiroshima, t h a t  t n e  f e a r ,  
t h e  concern f o r  the nuc lea r  p l a n t ,  t h e  device  a s  w e  a r e  d i s cus s ing  h e r e  
today,  rgould probably be nuch l e s s ?  Didn ' t  t h a t  r e a l l y  se t  t h e  t h i n g  o f f ?  
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DR. DEIAPER: I an  s u r e  t h a t  is t r u e .  I th ink  t h a t  t h e  e f f e c t s  o f  
a l a r g e  s c a l e  exposure of massive amounts of r a d i a t i o n  from t h e  weapon 
was undoubtedly a f a c t o r  i n  the p u b l i c ' s  acceptance o f  nuc lea r  power. 
O n  the o t h e r  !land I d o n ' t  th ink w e  should inininize tile pos s ib l e  coun- 
sequences of a s eve re  r e a c t o r  acc iden t  of t h e  s o r t .  IJe  j u s t  have t o  be  
c a r e f u l  t o  b u i l d  p l a n t s  c a r e f u l l y ,  ope ra t e  then c a r e f u l l y  and hope t h a t  
we can convince 2eos le  t h a t  they a r e  s a f e  t o  opera te  and i n  f a c t  s a f e r  
than t h e  a l t e r n a t i v e s .  

11R. PADILLA: Doctor, D r .  T e l l e r  remarked t h a t  nea r  a cc iden t s  t h a t  
have occurred  i n  nuc l ea r  p l a n t s  have p r imar i ly  been t h e  r e s u l t  of 
people  experimenting. Can you comment? W e  g e t  t h e  impression t h a t  
t h e  AEC i s  e x t r e c e l y  harsh  t h a t  engages i n  such p r a c t i c e s  o r  t h e  nethod- 
o logy is such t h a t  has  t o  be followed. Why do w e  have such a comment 

3 from D r .  T e l l e r  l i k e  t h i s ?  Would you c a r e  t o . . . . .  . 
DR. DRAPER: The r e a c t o r s  t h a t  have experienced d i f f i c u l t i e s  have 
been r e a c t o r s  s p e c i f i c a l l y  designed f o r  experimental  purposes.  That  
i s  n o t  r e a c t o r s  designed t o  produce e l e c t r i c i t y .  I n  t h e  United S t a t e s  
f o r  i n s t a n c e ,  t y e r e  has  been one r e a c t o r  acc iden t  i n  which people w e r e  
k i l l e d .  This  was a very smal l  s c a l e  experimental  r e a c t o r  a t  t h e N a t i o n a 1  
Reac to r  T e s t i n g  S t a t i o n  i n  Idaho. The acc iden t  occurred  when t h e  reac-  
Lor w a s  s h u t  down and a r a n  removed a c o n t r o l  rod wi th  uncontro l led  
b;ithdrawal o f  t ? i s  c o n t r o l  rod  and caused t h e  r e a c t o r  t o  go on a t ran-  
s i e n t .  Reactors  +&at a r e  designed f o r  e l e c t r i c  power genera t ion  a r e  
des igned  i n  such a way t h a t  t h e  withdrawal of a c o n t r o l  rod of t h i s  
type  would n o t  cause an excur t ion .  That i s  t h e r e  a r e  many c o n t r o l  
rods  t o  keep t h e  power l e v e l  o f  t h e  c o n t r o l  rods under c o n t r o l  s o  
t h e  r e a c t o r s  t h a t  have experienced d i f f i c u l t i e s  wi thou t  except ion  been 
de s igna t ed  a s  exper imenta l  r e a c t o r s  b u i l t  f o r  ob t a in ing  informat ion,  
n o t  b u i l t  f c r  producing electric power. 

. PADILLA: I n  o t h e r  words, I d i d n ' t  q u i t e  understand what D r .  
Yeller s a i d ,  b u t  I am g lad  t o  hea r  it. - 

>GXYOR BECKER: Doctor, I d o n ' t  know, a r e  you a b l e  t o  see us  wi th  t h a t  
i i g h t  sh inn ing  i n  your eyes? I d o n ' t  want any o f  you t o  t h i n k  t h a t  t h i s  
i s  an i n q u i s i t i o n  o r  t h e  t h i r d  degree  o r  anything l i k e  t h a t .  Because 
: t 's  n o t  i n  t h a t  n a t u r e  a t  a l l .  The l i g h t  i s  f o r  t h e  b e n e f i t  of t h e  
~ . e l e v i s i o n  camera crewmen and hopeful ly  it w i l l  be turned o f f  when they  
a r e  n o t  t ak ing  p i c t u r e s .  I apologize  f o r  t h i s  inconvenience t o  you i n  
Lny way. A r e  t h e r e  any f u r t h e r  ques t ions  of D r .  Draper? Thank you very 
;-uch Doctor, w e  a p p r e c i a t e  t h a t .  

'7. JOTOHt3 LO-: Thank you D r .  Draper f o r  your remarks. M r .  Playor, 
, e  c a l l  t h i s  t h e  Thea t re  of t h e  Performing A r t s  s o  t h e  l i g h t s  are a l l  
r i g h t  r e a l l y .  I J e ' l l  stanc? up t o  it. The nex t  gentlemen w e  have on 
 he program i s  D r .  Andrew P. Hull .  M r .  P a d i l l a ,  he w i l l  answer some 
r.f your  q u e s t i o n s  i n  t h e  course  o f  h i s  remarks. H e  i s  a h e a l t h  p h y s i c i s t .  
Most of h i s  c a r e e r  has  been spen t  w i th in  t h e  f i e l d  o f  h e a l t h  physics .  
And i n  one way o r  ano ther  he has  been a s soc i a t ed  dur ing  t h i s  c a r e e r  wi th  
I'eactor ope ra t i ons .  H e  has  a number o f  books published.  The most r e c e n t  
papers  i nc lude  soze  comparisons of environmental r i s k s  t o  nuc lea r  and fos- 
s i l  f u e l  p l a n t s .  H e  presented  t h i s  a t  t h e  F i f t e e n t h  Annual Meeting o f  
t h e  Hzal th  Physics  Soc i e ty  i n  Chicago i n  1970. I t  was subsequently pub- 
l i s h e d  i n  nuc l ea r  s a f e t y .  Another o f  h i s  papers  i s  e n t i t l e d ,  Reactors  
Z f f l u e n t s  a s  Low a s  P r a c t i c l e  o r  a s  Low Reasonable, which h e  presented  
a t  t h e  Seventeenth Annual 14eeting of t h e  Health Physics  Soc ie ty  i n  Los 
lregas i n  1972 and t h i s  a l s o ,  was publ ished i n  Nuclear N e w s .  M r .  Hul l  
is an  a c t i v e  nerher of t h e  Health Physics  Soc ie ty ,  p a s t  p r e s i d e n t  of 
\is N e w  York Chapter and i s  c e r t i f i e d  i n  Health Physics  by t h e  American 
Yoard o f  Heal th  Physics .  H e  i s  a l s o  rrerrber of t h e  American Pub l i c  



Heal th  Assoc ia t ion .  Cur ren t ly  he  i s  a chairman of a r e f e r e e  committee 
o f  A i r  Sampling o f  t h e  American Pub l i c  Health Associat ion Coordinat ing 
Committee on Laboratory Methods Sub-committee on Radiologica l  E4ethods 
f o r  B io log i ca l  and Environmental Samples. That  is a long name. S ince  
1961 he  has  been supe rv i so r  o f  Environmental 1,lonitoring i n  t h e  Heal th  
Physics  and Sa fe ty  Divis ion  o f  Brookhaven Nat ional  Labora to r ies  i n  Upton 
New York. D r .  Bul l :  

D R. ANDREW P . F I J I :  Thank you Mayor, councilmen, l a d i e s  and gen t le -  
men. I t  i s  a p l ea su re  t o  be he re  i n  San Antonio and good t o  have t h e  
oppor tun i ty  t o  v i s i t  be fo re  and I must say  I was very favorably  impres- 
s e d  when I looked o u t  t h e  h o t e l  window t h i s  morning except  i n  my quick  
judgement, it nay n o t  be f a i r  from t h i s  b r i e f  sampling t h a t ,  you may 
have an a i r  p o l l u t i o n  problem. Like t o  s t a r t  o u t  by saying t h a t  I ,  
perhaps i t  would be app rop r i a t e  t o  r epea t e  a  joke t h a t  a speaker  a t  a  
meeting by way of in t roduc t ion .  This  was e a r l y  i n  t h e  morning and 
people w e r e  worr ied  about  t h e  t i m e  h e  was supposed t o  ope ra t e  and h e  
was worr ied  himself  I guess,  s o  he  po in ted  o u t  t h a t  he  had been t o  a 
b e e r  p a r t y  the n i g h t  be fo re  and he  h a d n ' t  been t o  t h e  men's room y e t  
t h i s  norning s o  he  was s u r e  he  was going t o  be  b r i e f .  I am n o t  s u r e  
t h a t  I am going t o  be a f f l i c t e d  by t h a t  problem but  I suspec t  t h a t  your  
stomachs might begin  t o  rumble i n  t h e  course  of t h i s  - as w e  go on h e r e  
as I look a t  my watch and I hope M r .  Mayor, i f  t h a t  happens and it 
becomes unindurable t h a t  you w i l l  f e e l  f r e e  t o  i n t e r r u p t  m e  a t  any 
app rop r i a t e  p o i n t  f o r  a  recess. I am s u r e  t h a t  I don ' t  have t o  p o i n t  
o u t  f o r  your b e n e f i t ,  b u t  perhaps f o r  some people i n  t h e  audience,  t h a t  
I work i n  a l abo ra to ry  t h a t  is  f u l l y  funded by t h e  Atomic Energy Com- 
mission. I am n o t  he r e  a s  a  spokesman today and i n  f a c t  they  probably 
would disown sane of t h e  t h ings  t h a t  I may say.  Secondly, I am h e r e  
on my own vacat ion  t i m e  and I am e f f e c t i v e l y  a c t i n g  a s  a  c o n s u l t a n t  t o  
t h e  Council  t h i s  ~ o r n F n g .  a s  I understand it t o  t h e  power p l a n t .  Third ly ,  
is t h a t  I d i d  n o t  q e t  i n t o  t h i s  s o r t  of t h i n g  because of my p re sen t  
d u t i e s  a t  t h e  l zbo ra to ry  i n  t h e  d i r e c t  sense ,  b u t  r a t h e r  on Long I s l a n d ,  
t h e r e  was a  p roposa l  by t h e  Long I s l a n d  L igh t  Company t o  b u i l d  a  power 
r e a c t o r  about  s i x  x i l e s  from t h e  l abo ra to ry  a  few years  back and it 
looked a s  though &ere  would b e  a  very e v i l  opposi t ion  t o  t h i s  and a 
group of us p r i r . a r i ly  who worked a t  t h e  l abora to ry  b u t  somehow decided 
s c i e n t i s t s  form what i s  known as S u f f i x  S c i e n t i s t s  f o r  Cleaner  Power and 
S a f e r  Environment and I became an a c t i v e  member i n  t h a t .  A s  w e  were con- 
v inced,  almost  from t h e  s t a r t ,  t h a t  w e  f a r  p r e f e r r ed  a  nuc l ea r  p l a n t  a s  
t o  a f o s s i l  p l a n t  f o r  t h e  choice i n  our  v i c i n i t y .  I th ink  w e  s t a r t e d ,  
a l l  of us ,  w i th  t h e  confidence of being around nuclear  r e a c t o r s  f o r  some 
va r ing  per iods  o f  t i m e  and t h e  f e e l i n g  t h a t  whatever t e c h n i c a l  problems 
t h a t  t h e r e  w e r e ,  they w e r e  manageable. And t h e  o v e r a l l  r i s k s  would be 
f a r  less than t h e  over  a l l  r isks,  a s  w e  understood if than t h e  ope ra t i on  
o f  a  f o s s i l  power p l a n t .  I might say  f u r t h e r ,  j u s t  f o r  t h e  pe r cep t i on  
of t h e  r~embers of  the audience, t h a t ,  i n  gene ra l ,  outs id- .  of t h i s  p a r t i c -  
u l a r  con t ex t  of be ing i n  favor  of t h e  nuc lea r  power p l an t -  be ing g iven 
t h e  choice o f  what I see - t h e  a v a i l a b l e  choices  - t h e  p r a c t i c a l  choices,-  
t h a t ,  i n  gene ra l ,  my record  i s  one of desen t  from t h e  e s t a b l i s h e d  p o i n t  
o f  vie'w. 

I belong t o  a  n u i i e r  o f ,  what you may c a l l ,  l i b s r a l  causes ,  say  
t h e  Federa t ion  o f  American S c i e n t i s t s  who oppose t h e  ABE.1 C i v i l  Rights  
o rgan i za t i on  and t h a t  type of th ing .  I was down i n  !.?ashington p i cke t i ng  
a g a i n s t  t h e  kiar i n  V i e t  Nan s e v e r a l  t i m e s  so  I j u s t  wanted to  make it 
c l e a r  t o  t h e  audience t h a t  I am no t  gene ra l l y  an a p o l o g i s t  f o r  t h e  e s t a b -  
l i shment .  

A l r i g h t ,  now t o  g e t  i n t o  what I am going t o  say. I came dovn 
here  on f a i r l y  sh : ) r t  n o t i c e ,  s o  I wasn ' t  ab l e  t o  prepare  a paper  o r  some- 
t h ing  t o  hand o u t  t o  t h e  audience o r  t o  you and t h e  audience t h a t  was 
geared p a r t i c u l a r l y  t o  t h i s  p r e sen t a t i on  s o  I d id  b r ing  down some cop ies  
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,f a  paper  t h a t  r.as alreaciy been r e f e r r e d  t o  - Sore Comparisons on t h e  
_ :nvi ron~.enta l  Risks i n  Xuclear and F o s s i l  Fuel  P l a n t s .  I t  is somewhat 
'ethnical. I broxqht  along some s l i d e s  and i l l u s t r a t i o n s  from it t h a t  

would l i k e  t o  t a l k  t o  and I hope t o  s i n c e  i t  was p r imar i ly  p u t  t oge the r  
o r  a  t e c h n i c a l  zcdience. I hope I can t r a n s l a t e  what I t h ink  i s  t h e  
s s e n t i a l  p a r t s  o f  t h a t  i n t o  comprehensible t e r m s  f o r  t he  non-technical ly 
ducated.  i s a i e  a l ready  t h a t  t h e  l abora to ry  i s ,  al though n o t  p r i n c i p a l l y  

toncerned w i th  Kae developrent  o f  nuc l ea r  power r e a c t o r s ,  b u t  wi th  higil 
energy r e sea rch  h2s opera ted  one o r  more resea rch  r e a c t o r s  over  a  pe r iod  
'f about  twenty y s a r s  now. And I have been involved w i t h  monitoring the 
f f l u e n t s  from t h e s e  r e a c t o r s  and o t h e r  opera t ions  a t  t h e  iduorazory and 

, ; su r ing  t h e  comi.ssion, t h e  l abo ra to ry  managenent, t h e  c o m i s s i o n  and 
,he c i t i z e n s  i n  t h e  v i c i n i t y  t h a t  t h e  e f f l u e n t s  were w e l l  w i th in  t h e  
~ a d i a t i o n  p r o t e c t i o n  s taneards  s p e c i f i e d  by t h e  c o m i s s i o n .  W e  ope ra t e  
rtnder tke same ones l i k e  t h e  ..... ( inaud ib le )  do i n c i d e n t l y  and t h a t  
n a s  been t h e  c a s e  and of course a s  t h e  va r ious  arguments about t h e  
~ t l l e d g e  r i s k s  an6 dangers of r a d i a t i o n  have cone up, a s  I helped physi- 
cists  who a r e  concerned wi th  t h e  a p p l i c a t i o n  of r a d i a t i o n  p r o t e c t i o n  
<,tandards on t h e  b a s i s  o f  r e a l l y  medical b i o l o g i c a l  r esea rch  a g a i n s t  t h e  
a f f e c t s  o f  r a d i a t i o n .  I follow t h e s e  wi th  a  keen i n t e r e s t  and w e  became, 
a s  I s a i d ,  S u f f i x  S c i e n t i s t s  Group and i n t e rven t i on  on t h e  Shoram r e a c t o r .  
t had an even t r e a t e r  oppor tuni ty  t o  look i n t o  many o f  t h e  p ros  and cons 
.>f t h e  a r g m e n t  ~ n c  I am even more convinced a t  t h i s  p o i n t  t h a t  on t h e  
:>asis  o f  t h i s  r a t h e r  ex t ens ive  involvement o u t s i d e  of my everyday profes-  
: i o n a l  d u t i e s ,  t h a t  the ,  a l though t he r e  i s  nothing t h a t  t h e  previous  

speake r  has  s a i d  t h a t  i t ' s  wi thou t  r i s k ,  t h e  balance i s  nuc lea r .  I f  
. can have t h e  f i r s t  s l i d e ,  I hope t he se  w i l l  be v i s i b l e .  Tha t ' s  t h e  
3e r cep t i on  I t h i n <  a s  t h e  r e s u l t  o f  t h e  s e n s a t i o n a l  t r ea tment  t h a t  many 
h f  t h e  q u e s t i o n s  t o  be  r a i s e d  about  nuc lea r  power, have rece ived  i n  t n e  
aed i a .  i a m  a f r a i d  t h i s  i s  t h e  pe rcep t ion  t h a t  many people have of 
. iuc lear  power. That  i t  has  a l l  s o r t s  o f  problems and r i s k s  and t h a t  
a s  a r e s u l t  t h i s  has  genera ted ,  I t h ink ,  a  good d e a l  o f  f e a r  and I 
~ ' o u l d  speak p a r t i c u l a r l y  a s  t o  mention t h a t  was n o t  mentioned, t h a t  
.. am a merber o f  t he  Health Physics  Socie ty-Publ ic  Information Committee 
2nd have been l o c a l  chairman of t h e  New York Chapter of t h e  Pub l i c  In for -  
. l a t ion  C o r n i t t e e .  That w e  have been concerned t o  t r y  to p l ace  r a d i a t i o n  
:nd r e a c t o r s  a s  tkey e m i t  r a d i a t i o n  f o r  no o t h e r  reason and t h e i r  r i s k s  
*nd what w e  hope is a  reasonable  pe rspec t ive .  And t h i s  paper  t h a t  you 
lave be fo re  you is an a t t e ~ p t  a t  t h a t .  I t  seems t o  m e  t h a t  many o f  
t h e  arguments about  t h e  r i s k s  o f  r a d i a t i o n  have s o r t  of proceeded i n  a  
Gacuum on t h e  b a s i s  t h a t  s o r t  of an i n i t i a l  g u t  r e ac t i on .  I th ink  t h a t  
everyone wants t o  be s a f e  and you c a n ' t  be s a f e  of course  and s o  t h e r e  
,.s a  tendency, i f  you t a l k  about  t h e  r i s k  of r a d i a t i o n  a lone ,  I th ink ,  
+ o  s o r t  o f  expec t  o r  demand o r  even ask f o r  more s a f e t y .  And somehow, 
i t  t h i s  p o i n t  it seens  t o  ce t h a t  it becomes unreasonable,  i n  t h e  sense ,  
.ha t  no where else i n  ou r  everyday l i v e s  t h a t  most o f  t h e s e  people t h a t  
:re making t h e s e  arguments, expec t  t h i s  same degree o f  s a f e t y .  That  is 
? h a t  p ro rp t ed  m e  t o  p u t  t o g e t h e r  t h i s  paper  on p r imar i l y  a  comparison 
q a s i s  . 

I f  w e  can go on to  the nex t  s l i d e ?  That seems t o  be  o u t  o f  o r d e r  
-and I c a n ' t  see it  anyway and I suspec t  t h a t  you c a n ' t  see it. So, I 
-iassed o u t  copies  of t h e  paper and brought  along a  l o t  o f  e x t r a  cop ies  
. s i t h  m e .  I n c i d e n t a l l y ,  i f  members o f  the audience a r e  i n t e r e s t e d  i n  
.?aving a  copy o f  this paper ,  when it comes t i m e  f o r  t h e  lunch break o r  
i . . i~atever,  I w i l l  beglad t o  make them a v a i l a b l e  t o  you. I n  t h e  f i r s t  
p a r t  of t h e  paper ,  t h a t  t h e  councilmen you have be fo re  you, I merely 
a o i n t e d  o u t  t h e  p ro jec ted  i n c r e a s e s  i n  - some of t h e  p r o j e c t i o n s  t h a t  
:lave been made o f  "he demand f o r  nuc l ea r  power o r  t h e  expec t a t i ons  a r e  
for o v e r a l l  power i n  t h e  coming years .  And I w i l l  j u s t  mention t h e s e  
.jumbers which a r e  no t  t h e  ones be fo re  you t h a t  t h e  U.S. popula t ion  i s  
expected  to  grow in .1968  from 202 m i l l i o n t o  320 mi l l i on  by y e a r  2000. 
The o v e r a l l  expec ta t ion  f o r  e l e c t r i c i t y  i n  thousand of megawatts is  from 
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two hundred and n ine ty ,  t h i s  is capac i ty ,  290 i n  1968, t o  600 i n  1980 
and 1350 i n  t h e  yea r  2000. And of t h i s ,  t h e  conventional numbers a r e  
i n t e r e s t i n g ,  287 thousand megawatts i n  1968 and 450 i n  1980 and 4 1 1  i n  
t h e  y e a r  2000 s o  you can see, a t  l e a s t  i n  t h e s e  p r o j e c t s  t h a t  appear  
h e r e  t h a t  have been determined, I th ink  they have been published by 
t h e  X C  by t h e  n~,?ber  of sources ,  expect  a s u b s t a n t i a l  growth i n  power. 
The Nuclear s i d e  o f  t\e p i c t u r e  shows t h r e e  megawatts, t h r e e  thousand 
megawatts i n  1968, 150 i n  1980 and 9 4 1  a r e  over  f i f t y  pe rcen t  of t h e  
capac i t y  p ro j ec t ed  by t h e  year  2000. Well, one can argue p ro  and con 
about  how much car be provided,  b u t  it s e e m s  i n  j u s t  making my comment 
b u t  which might be j u s t  a b i t  o u t  of t h e  a r ea  o f  expe r t i s e .  My persep- 
t i o n  having been involved i n  t h e  o v e r a l l  arguments i n - t h e  energy pic-  
t u r e i s  t h a t  tie r e a l l y  need t o  push a s  many d i f f e r e n t  technologies  a s  
t h e r e  a r e  p r a c t i c a b l e  o r  a v a i l a b l e  t o  have a v a r i e t y  of  sources  obta ined.  
I t  s e e m s  t o  m e  t h a t  un less  one i s  r e a l l y  convinced t h a t  and deeply con- 
vinced t h a t  t h e r e  i s  a very l a r g e  r i s k  o r  excess ive  cause  f o r  some par-  
t i c u l a r  t e chno low,  t h a t  t h e  o v e r a l l  world s i t u a t i o n ,  t h e  p o t e n t i a l  f u e l  
p o t e n t i a l  a v a i l a b i l i t y  s i t u a t i o n ,  t h e  environmental problems a s s o c i a t e d  
w i th  va r ious  technology a s  such, t h a t  I would be p u t t i n g  my b e t s  on a 
v a r i e t y  of producing power. 

The second p o i n t  I want t o  make he re  is i n  the paper ,  I w i l l  
read p a r t  of t h i s :  " A l l  human i n t e r v e n t i o n s  r e l a t e d  t o  t h e  e x t r a c t i o n  
and consumption of energy. Perhaps w e  can have t h e  l i g h t s  and I t h i n k  
t h e  s l i d e s  must be nixed up i n  o r d e r  h e r e  and I don ' t  t h ink  you can see 
that anyway. I th ink  t h a t  I can do  p r e t t y  w e l l  without  them. Since  you 
have t h e  paper be fo re  you and perhaps I w i l l  r e f e r  your a t t e n t i o n  to  
v a r i o u s  p a r t s  of the paper  i f  I may. The Second assumption h e r e  and I 
t h i n k  i t  is an impor tant  one, t h a t ,  "Al l  human in t e rven t i ons  related t o  
t h e  e x t r a c t i o n  and consumption of energy have t h e  p o t e n t i a l  f o r  both 
c o s t  o r  r i sk - - i f  you want t o  c a l l  it that--and b e n e f i t  and some conc re t e ,  
I suggested i n  Table 2 wi th  regard  t o  t h e  a l t e r n a t i v e s  a s  I see them 
f o r  electric power genera t ion .  I won't  go through a l l  of them t h e r e  
because they a r e  r a t h e r  s e l f  ev iden t  b u t  hydro-e lec t r ic ,  of course ,  
one has  t h e  fun OF a l t e r a t i o n  of steam flow. Hydro-electr ic  is  no t  
l oca t ed  convenient ly  near  i t s  load  source .  This  means a l o t  of land 
consumed i n  t r ans r t i s s ion  l i n e s  and s o  f o r t h .  The gas- f i red  p l a n t s ,  
one has  t h e  problem of p i p e l i n e s  and p o t e n t i a l  rup tu re  of p i p e  l i n e s .  
A i r  p o l l u t i o n  wi th  some substances  and of course  t h e  a l t e r a t i o n  of t h e  
l o c a l  ecology by thermal  was te  and t h a t  is common t o  a l l  of u s  a s  
pointed  o u t  by t h e  previous speaker ,  he  i s n ' t  he r e ,  i n  t h e  steam c y c l e  
p r e t t y  much. O i l - f i r e d  p l a n t s ,  I am s u r e  you a r e  f a m i l i a r  w i t h ,  and 
have sone of t h e  same problems here .  They have a l a r g e r  amount f u e l  
r equ i r ed  and f o r  l o q i s t i c s  of g e t t i n g  t h e  f u e l  t o  t h e  o i l - f i r e d  p l a n t  
and a l l  of t h a t  a r e  nuch more involved. Coal - f i red  p l a n t ,  ones comes 
i n t o  a p a r t i c u l a r  d e s t r u c t i o n  of scenery,  such a s  s t r i p  mining and 
t h a t  i s  growing and presumes t h e  p r o j e c t i o n  of where t h e  c o a l  i s  going 
t o  cone froin and t h a t  means even more s t r i p  mining and I saw a f i g u r e  
r e c e n t l y  where an  a r ea  roughly t h e  s i z e  of Connecticut o r  equ iva l en t  
t o  i t  has  a l r eady  been involved i n  s t r i p  mining o r  very much of t h a t  
a r e a  and it happens t o  be t h e  a r e a  t h a t  I come from s o  t h a t  means 
something t o  n e  even thouqh I suspec t  Connecticut would be l o s t  i n  
Texas from looking here  a t  t h e  map. Then t r a n s p o r t  and s t o r a g e  of 
f a c i l i t i e s  becoves even more formidable of course and t h e  a i r  p o l l u t i o n  
which we w i l l  g e t  i n t o  becomes even more formidable.  The nuc lea r  
Dower p l a n t ,  aqa in  we have a d e s t r u c t i o n  of scenery and mining and 
p rocess ing  f a c i l i t i e s  and s o  f o r t h .  The p o s s i b i l i t y  of minimal 
r o u t i n e  a i r  and water  p o l l u t i o n  which w e  w i l l  comme~t on a l i t t l e  
more a s  w e  go a long  w i t h  r ad ioac t i ve  a sh ,  pos s ib l e  leakage dur ing  
lonq-term confinement of h igh- level  r a d i o a c t i v e  wastes ,  p o s s i b l e  
a c c i d e ~ t a l  r e l e a s e  of s i q n i f i c a n t  q u a n t i t i t e s  of r a d i o a c t i v i t y  and 
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.?d of cou r se ,  tS.e a l t e r a t i o n  of l o c a l  ecology by thermal waste.  
-11, f i r s t  of a l l ,  t o  go on from t h a t ,  i t  seens  t o  m e  t h e  ques t i on  

. j a i n  t o r e p e a t ,  i s  no t  seeking some i d e a l  of p o s i t i v e  o r  r a t h e r  

..i: conp le t e  s a f e t y .  I t  j u s t  c a n ' t  he done no n a c t e r  what you do i n  
y percept ion .  Rather ,  which one of t h e  techniques a r e  providing 

:!:w?er i s  going t o  f u r n i s h  t h e  g r e a t e s t  advantage i n  an over -a l l  c o s t s  . - 
.- r i s k s ?  I use  t h e  words interchangeably.  I d o n ' t  mean j u s t  economic 

c o s t  i f  I say  cos2, t h e  ove r - a l l  c o s t  b e n e f i t  h a s i s .  I th ink  a t  l e a s t  
t h e r e  a r e  subs tc? t i a l  reasons  f o r  what i s  open .... open-minded when \.re 
Jook a t  nuc lea r  power and it has much t o  he  s a i d  f o r  on t h i s  b a s i s .  

I would l i k e  t o  t a l k  f i r s t  of a l l  a s  previous speakers  
5ave r e f e r r e d  t o  it about one a spec t  of malfunction and c a t a s t r o p h i e s  
r:hich he d e a l t  w i z h  perhaps no t  i n  g r e a t  depth and t h a t  i s  .... s i n c e  
f come from Brookha- en and s u b s t a n t i a l  amount of t h e  homework o r  back 
l i n e  work f o r  t h e  so -ca l l ed  tqashington 740  r e p o r t  which i s  tne theore-  
t i c a l  consequences of a  hypo the t i c a l  r e a c t o r  a cc iden t  o r  i n c i d e n t .  1 
'orget  t h e  e x a c t  t e rn ,  b u t  n o t i c e  t h e  word hypothe t i ca l  and indeed t h e  
:ase was hypotheL&cal. The people \.iho developed t h e  consequences p a r t  
?f t h i s  r e p o r t  were given t h e  i n i t i a l  boundary cond i t ions  t h a t  f i f t y  
c r c e n t  of t h e  r e a c t o r  c o r e  had somehow vapor locked and somehow g o t  
? t o  t h e  air .  blel l ,  i f  you t a l k  t o  t h e  expe r t s  on a e r o s o l  technology 

w e  have some of them around t h e  l abo ra to ry ,  you f i n d  o u t  t h a t  it 
'3 no t  easy .  I t  i s  extremely hard t o  g e t  meta l s  i n t o  vapor and g e t  
7 a l l . p a r t i c l e s  i n t o  t h e  a i r .  And t h a t  assumption i t s e l f  seems m o s t  
- r e a l i s t i c .  And t h e r e  has  been a l o t  of noise  l a t e l y  about  t h e  
>ergency core coo l an t  system. I am n o t  an  expe r t  i n  metalurgy o r  
% a t  t r a n s f e r  so I won't soeak on t h a t  p a r t  of t h e  argument al though 
- does s e e m  t o  me t o  have some a spec t s  of ange l s  dancing on t h e  head 

a p i n  a s  do m3ny of t h e  arguments about  r a d i a t i o n  hazard. I n  t h e  
t n s e  t h a t  t h e  consequences have been v a s t l y  overemphasized and t h e  
e d e r a t i o n  of Anerican S c i e n t i s t s  came o u t  s o r t  of i n  suppor t  of t h e  
.>ople who w e r e  e q r e s s i n g  r e s e r v a t i o n  about  t h e  adequacy of t h e  e m e r -  
i-ncy core coo l in9  system and suggested I th ink  r e c e n t l y ,  and I belong 
-. t h e  FAS, t h a t  khe r e a c t o r  should he de ra ted .  I t  somehow s e e m s  t o  

t h a t  t h i s  i s  soxehori, t h a t  most of t h e  people a t  l e a s t  who a r e  
.iking t h i s  kind of argument i m p l i c i t l y  assume t h a t  somehow something 
i k e  t h e  consequences of t h e  Washington 740 r e p o r t  t h a t  t hose  p r o j e c t i o n s  
o u l d  occur  i f  t h i s  major i n c i d e n t  were t o  happen. I n  my percep t ion ,  
n my exper ience ,  it i s n ' t  l i k e l y  t o  happen. You can look f i r s t  of 
11 a t  t h e  Wind Sca l e  i n c i d e n t  i n  1957. The Wind Sca le  reactor was 
7 a i r  cooled  r e a c t o r ,  it over-heated and t h e  air  continued t o  go 
^;rough .... whi le  it was s h u t  down--caught f i r e  and some of t h e  f u e l  
iements or many of t h e  f u e l  elements i n  t h e  r e a c t o r  melted and t h e  
r i n c i p a l  t h i n g  <?at was discharged up t h e  s t ack  and t h e  a i r  c o o l e r  
4s Item 131, so=e twenty thousand c u r i e s .  And a t  t h a t  t i m e  t h e  B r i t i s h  
ro tee t ion . . . .Radia t ion  P ro t ec t i on  Council  m e t  a n  emergency and s tud i ed  
, ~ e  s i t u a t i o n  and eec ided  t h a t  t h e  only  p reven t ive  a c t i o n  t h a t  they 
-ed t a k e  i n  terms of t h e  release of t h i s  twenty thousand c u r i e s  of 
- e m  1 3 1  was t o  restr ict  t h e  a v a i l a b i l i t y  of milk f o r  a  while .  The 
ause  being a v e r -  s u f f i c i e n t  t r a n s f e r a g e  i n  between p a s t u r e  i n  which 
-em has  been d e ~ o s i t e d  and milk g e t t i n g  t o - t h e  human consumer and t h i s  
l u t e  t u r n s  no t  t o  be more e f f i c i e n t  than d i r e c t  i n h a l a t i o n  of a c e r t a i n  
~ o c e n t r a t i o n  of r a d i o a c t i v e  volume of I t e m  131 i n  t h e  a i r  by a  f a c t o r  
.- s o m e  seven hundred o r  so.  So t h e  i n n e r  l i c e n s e  has  some what less 
2s it by t h a t  nunber of people who a r e  b rea th ing  t h a t  a i r .  W e l l ,  
-+e p r o j e c t i o n s  a s  I read them o r  any number of people who are knowledge- 
, le about  t h i s  inc lud ing  my own f e e l i n g  about  t h e  t h i n g  i s  t h a t  aga in  
'en w i th  a l a r g e r  s c a l e  r e a l i s t i c a l l y  imaginable r e a c t o r  a c c i d e n t  f o r  
y t h i s  so c a l l e d  designed b a s i s  a c c i d e n t  t h a t  one have p r imar i l y  I t e m  
1- and would be t h e  r e a l  e co loq i ca l  problem. And t h e r e  might be a s  
rly a s  a hundred thousand, l e t ' s  s a y ,  somewhere i n  one i n  a  b i l l i o n  

an upper l i m i t  t h a t  t h e  e x p e r t s  have gastromated a s  one i n  a  m i l l i o n ,  



i f  t h i s  were t o  occur i n  my percept ion ,  there migh t  be  as t h e  des ign  
b a s i s  a cc iden t s  s t u d i e s  t h a t  have t o  be f i l e d  w i t h  t h e  commission t h a t  
dose  is something near  t o ,  l e t ' s  s a y ,  somewhere approaching a m i l l i o n  
people  i n  t h e  v i c i n i t y  o f  a r eac to r .  Down t o  say ,  t o  p ick  a number 
somewhat a r b i t r a r i l y ,  i f  t h a t  was a high popula t ion  dens i t y  of people 
f a i r l y  c l o s e  t o  t h e  r e a c t o r .  L e t ' s  s ay  w i th in  a f a c t o r  of t e n  m i l e s  
o r  something l i k e  t h a t  and i f  t h e r e  w e r e  a m i l l i o n  people t h e r e ,  some 
number of them might ,  t h e  ones who w e r e  c l o s e s t  t o  t h e  r e a c t o r  some 
smal l  f rac t ion_ of t h a t  nunber might r ece ive  o r  i nha l e  enough i od ine  s o  
t h a t  they might have a t hy ro id  exposure t o  something l i k e  t h r e e  hundred 
r ads .  Now t h r e e  hundred r a d s  i s  s o r t  of marginal  t o  whether you would 
see any inc idence  f r o n  I t e m  131 b u t  you gene ra l l y  e x p e c t , t o  see a l a r g e r  
number of people.  Any c l i n i c a l  adverse manifes ta t ions- l ike  cancer  i n  
p a r t i c u l a r .  But s o  t h a t  we t ake ,  and I th ink  t h i s  is a v a s t  over  est i -  
mate among people  who w e r e  snuggled up f a i r l y  c l o s e  t o  t h e  r e a c t o r  
t h a t  the....what xould happen is t h e  p o s s i b i l i t y  from what w e  understand 
now about  t h e  s t u d i e s  on t h e  inc idence  of thyro id  cancer a t  c e r t a i n  
r a d i a t i o n  dosages i s  some t h r e e  hundred of them o r  s o  might be adverse ly  
a f f e c t e d  by t hen  and subsequently a t  some t i m e  l a t e r  might develop 
t hy ro id  cancer .  Phich  is  n o t  n e c e s s a r i l y  f a t a l .  So t h a t  w e  have, I ' m  
t r y i n g  t o  p u t  t h e s e  nunSers toge ther ,  we have one i n  a m i l l i o n  chances 
of t h i s  i n c i d e n t  haupening and some t h r e e  hundred of a m i l l i o n  people 
a r e  l i a b l e  t o  develop t hy ro id  cancer  and you mu l t i p ly  these  two proba- 
b i l i t i e s  t o g e t h e r  you g e t  down to t h e  f a c t  t h a t  t h e r e  a r e  less than one 
i n  a b i l l i o n  of any one person around t h i s  r e a c t o r  being adverse ly  
a f f e c t e d  i n  t h e  r e a c t o r  i n c i d e n t .  I n  s h o r t ,  t h i s  is q u i t e  smal le r  t han  
t e n  thousand c a s u a l t i e s  t h a t  you have been advanced from t h e  Wash 740 
r e p o r t  and t h e  m i l l i o n s  and m i l l i o n s  of d o l l a r s  t o  p roper ty  damage. I n  
my conception,  t h i s  i s  j u s t  no t  l i k e l y  t o  happen from what r e a l  evidence 
w e  have. Much of which h a s  been develoned s i n c e  t h e  Wash 740 r e p o r t  
was p u t  toge ther .  

So f r o n  t h a t  I want t o  g e t  over  t o  r o u t i n e  e f f l u e n t  release 
and say  when t h e  s i t u a t i o n  wi th  regards  t o  e f f l u e n t s  produced bv t he  
r o u t i n e  ope ra t i on  of power f a c i l i t i e s  i s  examined, it appears  t h a t  i n  
p r i n c i p l e  t h e  hazardous agen t s  from both f o s s i l  and nuclear- fueled  
p l a n t s  a r e  c o n t r o l l A l e  a t  a lmost  any l e v e l  which th-  pub l i c  i n s i s t s  
upon o r  t h e  administrative agencies  mandate. The c l o s e r  t o  ze ro  t h i s  
l e v e l  i s  se t ,  t h e  g r e a t e r  i s  t h e  economic c o s t  u l t i m a t e l y  passed on t o  
t h e  consumer. I n  p r a c t i c e ,  of course ,  e f f l u e n t  c o n t r o l  seems l a r g e l y  
governed by t h e  s t a t e  of t h e  a v a i l a b l e  technology and t h e  economic cost' 
of i t s  a p p l i c a t i o n .  And from both  s t andpo in t s ,  nuc lea r  p l a n t s  appear 
t o  have an advantage; t h a t  i s ,  t h e  technology f o r  t h e  c o n t r o l  of r ad io -  
a c t i v e  emission i s  nore  developed and, a s  probably i n  t h e  long run  would 
be less c o s t l y  than  t h a t  f o r  t h e  comparable. And n o t i c e  t h e  word com- 
pa rab l e  because I t h i n k  w e  a r e  a long s h o t  from comparable c o n t r o l  of 
e f f l u e n t  convent ional  p l a n t s  a t  t h e  moment; a l though,  it is on t he  
hor izon froin t h e  t h r u s t  of t h e  Environmental P ro t ec t i on  Agency, The 
Clean A i r  A c t  and s o  f o r t h .  For t h e  comparable c o n t r o l  of t h e  s e v e r a l  
convent ional  wo l lu t an t s  emi t t ed  from f o s s i l - f u e l e d  p l a n t s ,  p a r t i c u l a r l y ,  
t h i s  is p a r t i c u l b - l y  s o  i n  advanced s t a t e s  i n  r e a c t o r s .  Ifhat t h i s  means 
i s  t h a t  by suggested comparison of r e spec t i ve  f u e l  requi rements  and of 
t h e  p r i n c i p a l  t y3es  and m o u n t s  of atmospheric p o l l u t a n t s  r e l e a s e d  from 
va r ious  megawatt p l a n t s  us ing  c o a l ,  o i l ,  gas  o r  nuc lea r  f u e l  and t h i s  
i s  shown i n  Table 3 .  I sca led  up, t h e s e  a r e  t h e  a c t u a l  numbers s c a l e d  
up t o  make them on a comparable b a s i s  of a hypo the t i c a l  1000 megawatt 
p l a n t  which i s  aboa t  t h e  s i z e  of t h e  nuc lea r  n l a n t s  t h a t  a r e  be ing 
proposed today. I won't  go over a l l  t he se  f i g u r e s  today,  I ' l l  j u s t  
p ick  ou t  a few h i g h l i g h t s  t h a t  impressed me. You w i l l  n o t i c e  t h e  annual  
f u e l  cdnsumption t h a t  you have. This  is i n  ( i naud ib l e )  shorthand f o r  
a m i l l i o n .  They hare  2 .3  m i l l i o n  t ons  of  c o a l  r euu i red  f o r  t h i s .  For  
o i l ,  460  m i l l i o n  b a r r e l s .  For gas  it says  6,800 m i l l i o n  cub ic  f e e t  and 
f o r  Nuclear over  2 ton ,  2,500 pounds. That ,  of course,  i s  t h e  uranium 
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3 5  and t h a t  is a v a i l a b l e  a s  t h e  f u e l  i n  conventional  l i g h t  water  
, l a n t s  a t  sometninc; l i k e  two and a ha l f  pe rcen t  uranium 2 3 5 .  So, 
. h i s  means t h a t  you need a t o t a l  of some f i f t y  o r  s o  t o  g ive  o r  t ake  
ons of uranium oxide  t h a t  a r e  consumed each year  i n  t h i s  thousand 
ega-:~att r e a c t o r .  And i n c i d e n t a l l y ,  a s  w e  go back t o  t h e  comparable 
n s u l t s  from mining t h a t  you can look up i n  t h e  f i q u r e  t h a t  f i f t y  

,.housand o r  s o  t o n s  of o r e  needs t o  he ex t r ac t ed  t o  produce t h i s  much 
:.raniurn. That  i s  a heck of a  l o t  less, of course ,  than t he  number of 
':om t h a t  you' have g o t  o u t  of t h e  ground and t r a n s p o r t  i n  o rde r  t o  
Fuel  a  coa l - f i r ed  p l a n t .  I t  seems t o  me a s u b s t a n t i a l  p lus  f o r  t h e  
xuc lea r  ' s i d e  of t h e  p i c t u r e .  Well t h e  oxides  of s u l f u r  here  a r e  
aga in  g e t  o u t  f o r  d i f f e r e n t  p l a n t s  i n  m i l l i o n s  of pounds and they 
s e e m  t o  be t h e  nuzzer  one problem a t  l e a s t  i n  convent ional  p l a n t s .  
A t  l e a s t  they ' re g e t t i n g  t h e  b igges t  a t t e n t i o n ,  306 m i l l i o n  from 
c o a l  and 116 m i l l i o n  pounds from o i l  and t h i r t y  thousand pounds from 
gas .  And on t h e  oppos l t e  s i d e ,  n i t rogen  is r a t h e r  comparable. I won't 
qo  through a l l  t h e  rest of them here  except  t o  c a l l  your a t t e n t i o n  t o  
l i t t l e  f u r t h e r  do-gn t h e  t a b l e .  I t  has been commented on from t i n e  t o .  
t i m e  t h a t  e s p e c i a l l y  f o r  a  coa l - f i r ed  p l a n t ,  t h e r e  i s  radium i n  c o a l ,  
.roes up t h e  s t a c k  when t h e  c o a l  is burned. So, t h e  convent ional  p l a n t s  
:;re no t  wi thout  their r e l e a s e s  of r a d i o a c t i v i t y  and it t u r n s  o u t  s i n c e  
:.adium i s  somewhat no re  t o x i c ,  I s a y , b y  a f a c t o r  of a  thousand o r  s o ,  
:.hen r a d i o  gases  t h a t  a r e  emi t ted  through nuc lea r  p l a n t s .  That  a c t u a l l y  
1:fien you go throuqh a l l  of t he se  numbers, you f i n d  ou t  t h a t  t h e i r  re- 
?eases of r a d i o a c t i v i t y  from a coa l - f i r ed  p l a n t  a r e  comparable i n  t h e i r  
: a t e n t i a l .  Now t h i s  i s  only a  hypo thes i s ,  t h i s  d o e s n ' t m e a n  i f  it 
xppen ing  b u t  i n  t l e i r  p o t e n t i a l  i f  you do  some c a l c u l a t i o n s ,  t h a t  
- . he i r  p o t e n t i a l ,  t h e i r  b i o l o g i c a l  p o t e n t i a l  i s  r a t h e r  comparable i n  
h s e  t o  gaseous r e l e a s e s  from pressur ized  water  p l a n t s .  The b o i l i n g  
: ;a ter  p l a n t s  have sorxewhat l a r g e r  gaseous releases on t h e  average  where 
.re f o r  reasons  t h a t  I v 7 i l l  p o i n t  o u t  i n  a  moment, It i s  apparen t  t o  
:e from Table 3 t h a t  p ro j ec t ed  t o  m e e t  power needs from f o s s i l  f u e l  
l a n t s  would need n i l l i o n s  of pounds of obnoxious agen t s ,  inc lud ing  

:.<>me r a d i o a c t i v i t y ,  t o  t h e  environment f o r  years  t o  come dur ing  t h e  
q e r a t i o n a l  l i f e t i n e  of t he se  p l a n t s .  

The c l e a n - a i r  advantages of nuc lea r  p l a n t s  a r e  even expressed 
o r e  c l e a r l y  i n  Table 4 ,  which I d e t a i l  t h e  p r i n c i p a l  p o l l u t a n t s  from 
he d i f f e r e n t  t ypes  of p l a n t s  and r e p e a t  t h e  d ischarge  q u a n t i t y  i n  
ounds t h a t  appeared i n  the previous t a b l e .  There is ano ther  column 

: \ a t  shows t h e  s t anda rds  and fhen t h e  l a s t  column I show t h e  d i l u t i o n  - 
i n  b i l l i o n s  of cub i c  m e t e r s  and a cub ic  m e t e r  is about  t h e  same a s  a' 
cub ic  ya rd  t h a t  wculd r e q u i r e  t o  d i l u t e  down t o  t h e  s t andards .  Now 

w i l l  have t o  make a few c o r r e c t i o n s  on t h e  Table a s  I p u t  it toge the r  
jefore t h e  Envi ro rnen ta l  P ro t ec t i on  Adminis t ra t ion  formidable r e g u l a t i o n s  
f o r  accep tab le  amounts o f  r a d i o a c t i v i t y ,  f o r  I mean accep tab le  amounts 
of r a d i o a c t i v i t y ,  f o r  I mean accep tab le  concen t ra t ions  of convent ional  
p o l l u t a n t s  i n  a i r  and s o  f o r  t h e  s u l f u r  d iox ide  you w i l l  n o t i c e  t h a t  , 
t h e  lower one i s  -025 p a r t s  pe r  m i l l i o n  t h a t  should be 0.03 which t h e  
EPA f i n a l l y  decided upon. And s o  t h a t  d i l u t i o n  t h a t  I have i nd i ca t ed  
t h e r e  of some two m i l l i o n ,  two m i l l i o n  b i l l i o n  meters needs t o  be  r a i s e d  
a l i t t l e  b i t  and f o r  t h e  s u l f u r  d iox ide  p l a n t s  t h e  same would be t r u e  
f o r  t h e i r  810 thousand b i l l i o n  cub ic  meters. And f o r  t h e  ga s - f i r ed  
p l a n t ,  t h e  EPA caTe o u t  wi th  a  s t andard  which r a i s e s  up t h e  number of 
n i t r ogen  d iox ide  i n s t e a d  of two p a r t s  p e r  m i l l i o n  a s  I have shown t h e r e  
f o r  t h e  g a s  f i r e d  p l a n t ,  I am f i l l i n g  up t h e  most r e s t r i c t i v e  p o l l u t a n t  
f o r  each p l a n t  f o r  c o a l  and o i l .  I t  i s  a s u l f u r  d iox ide  and f o r  gas-  
f i r e d  p l a n t  it i s  a n i t rogen  d iox ide  i n s t e a d  of two p a r t s  p e r  m i l l i o n  
EPA s tandards  i s  0.05 and s o  i n s t e a d  3330 thousand.1inaudible) .  . .cubic 
meters you need a hundred and t h i r t y  thousand. 
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Then w e  go t o  the nuc lea r  p l a n t  and t h e r e  is some c o r r e c t i o n s  
t h e r e  f o r  l a t e r  i-v-ormation. I a m  working on a paper which I have 
analyzed t h e  a c t u r l  performance of t h e  p l a n t s  t h a t  have been on l i n e  
f o r  t h e  ~ a s t  f i v e  y e a r s  sone they have t h e  con t inu i t y  f o r  be ing on l i n e  
f o r .  t h e  l a s t  f i v e  years  o r  s o ,  s e v e r a l  have come on l i n e  s i n c e  then 
from '67  t o  ' 7 2 .  On t h e  average,  those  numbers a r e  up and normalize 
them a s  t hose  p lanks  have been opera t ing  on a thousand megawatts. I t  
is  one b a s i s  of i n f e r r i n g  how much w e  expect  from a p l a n t  t h a t  would 
be b u i l t  tomorrow wi th  t h e  technology t h a t  has been appl ied  dur ing t h e  
l a s t  f i v e  years .  I should p o i n t  ou t  a t  t h i s  p o i n t  t h a t  newer technology 
is coming along a l l  t h e  t ine and r e l e a s e s  I th ink  from t h e  b o i l i n g  wate r  
r e a c t o r s  t h a t  would be b u i l t  p rospec t ive ly ,  i f  you decided t o  bu i l d  
one today and designed it, would be a  good d e a l  lower than numbers 
t h a t  appear here .  But t h e  emissions from t h e  nuclear  p l a n t s  a r e  pres-  
su r i zed  water  r e a c t o r ,  s c a l e  up on t h e  b a s i s  of t h i s  f i v e  yea r  exper ience  
and t h e  p l a n t s  t52t a r e  on l i n e  t o  e i g h t  thousand seven hundred and 
s i x t y  c u r i e s .  One c u r i e  f o r  your informat ion i s  a number of decen t i -  
g r a t i o n s  i n  a  poux? of radium, it is merely an index of a  number of . 
decen t ig r a t i ons  <?at one has  t o  throw i n  t h e  energy and o t h e r  f a c t o r s  
i n  o r d e r  t o  d e t e - i n e  t h e  b i o l o g i c a l  p o t e n t i a l  s o  c u r i e s  by themselves 
d o n ' t  mean very  x c b .  But e i g h t  hundred and s i x t y  d i l u t i o n  and t o  g e t  
t h a t  down t o  s t a n e c d  becomes about  t e n  t i m e s  t h e  amount shown o r  abou t  
twenty-five m i l l i o n  b i l l i o n  cub ic  m e t e r s .  I t  is a good b i t  lower t han  
any o t h e r  t h a t  yox can see, than  t h e  hundreds o r  thousands o r  m i l l i o n s  
cub ic  meters t h a t  Lye r equ i r ed  f o r  many conventional  p l a n t s .  And f o r  
t h e  b o i l i n g  wate r  r e a c t o r ,  t h i s  s tudy t h a t  I have done, sugges t s  t h a t  
t h e  average numbsr f o r  our  s c a l e  thousand megawatt p l a n t  becomes about  
two m i l l i o n  c u r i e s  and s o  w e  need about  six thousand o r  s o  b i l l i o n  c u b i c  
meters. S t i l l ,  a qood d e a l  lower than  t h e  amount of d i l u t i o n  t h a t  w e  
need f r o 3  t h e  amomt of any of t h e  convent ional  f o s s i l  p l a n t s .  And I 
t h i n k  t h a t  is t h e  z o i n t  t h a t  I want t o  make is no t  t o  worry t o o  much 
abou t  t h e  a r i t h m e t i c  on t h i s  t a b l e .  To p o i n t  o u t  t h a t  r e l a t i v e  t o  
t h e  mandated p r o t e c t i o n  s t anda rds ,  t h i s  l a r g e r  requirement of d i l u t i o n  
of a i r  from any f o s s i l  f u e l  p l a n t .  Then means on t h e  average ,  i f  you 
l i v e  around t h e  p l a n t  t h a t  t h e  a i r  concen t ra t ions  a r e  going t o  be closer 
t o  i f  no t  a t  o r  &c-~e t h e  EPA s tandards  than are t h e  concen t ra t ions  of 
r a d i o a c t i v i t y  are ~ o i n g  t o  be c l o s e  t o  t h e  pe rmiss ib le  concen t ra t ions  
of upper l i m i t s  of t h e  pe rmiss ib le  concen t ra t ions  of r a d i o a c t i v i t y  and 
t h i s  i s  back some fsc t  a  hundred o r  thousand. I am s o r r y  about  t h e  
s l i d e s  b u t  they are  not  a l l  t h a t  e s s e n t i a l .  A s  was pointed  o u t  t h a t  
t h e  s t andards  of r a d i o a c t i v i t y  a r e  set a t  a  much lower l e v e l  r e l a t i v e  
t o  h e a l t h  e f f e c t s  aSout one one-thousandth o r  one one-ten thousandth 
below what you wocld expect  any h e a l t h  e f f e c t s  where a s  t h e  s t anda rds  
f o r  s u l f u r  d iox i2e  f o r  t h e  moment. There i s  some d a t a  p u t  t oge the r  by 
Chauncy S t a r i n  published i n  1.luclear N e w s  a  few months ago and a group 
working under hi-. Zid i n  C a l i f o r n i a  comparing an o i l - f i r e  p l a n t  and a 
nuc l ea r  p l a n t  and tkey pointed  o u t  t h a t  t h e  s tandard  f o r  s u l f u r  d iox ide  
i s  set a t  t h e  1o;rer l i m i t  where on a  chronic  exposure b a s i s  you would 
expec t  some h e a l 5  e f f e c t s  and indeed every reason t o  t h i n k  t h a t  they  
a r e  occurr ing  i n  xanv of our c i t i e s  where t h e  concentra t ion  of su lphur  
d iox ide  a r e  a t  azC c u r r e n t l y  above t h e  EPA s tandards .  A s  I s a i d ,  what 
is impor tant  is zct s o  much what i s  coming o u t  of t h i s  type  of p l a n t  
b u t  a r e  t h e i r  rac' , iation doses a t  t h e  boundary of t h e  p l a n t  and t h e  lar- 
g e r  d i s t a n c e s  of ch-? ~ l a n t .  A t  Brookhaven, t h e  a i r  cooled g r a p h i t e  
r e a c t o r  t h a t  w e  o-?rate  f o r  a  number of y e a r s ,  no doubt about  it t h e  
equ iva l en t  of about  e i g h t  m i l l i o n  c u r i e s  a  yea r  o r  s o  on an energy 
h s s i s ,  t h a t  t h e  r 2 i o  qases  t h a t  come o u t  of a  nuclear  power r e a c t o r ,  
about  e i g h t  m i l l i c ?  c u r i e s  and t h e  l a r g e s t  r e l e a s e s  a r e  from b o i l i n g  
water  r e a c t o r s .  I 2entioned t h a t  i f  you normalize t h e  p l a n t s  t h a t  
have been r u n n i n ~  today,  t h i s  would l i k e  t o  a  thousand meqawatts, it 
would l i k e  some t i 9  n i l l i o n  c u r i e s  a  year .  I t h i n k  t h a t  t h e  a p p l i c a t i o n  
of t h e  imoroved con t ro l l ed  technoloqy wi thout  g e t t i n g  l o s t  i n  d e t a i l s  
b u t  a d d i t i o n a l  c '-arcoal f i l t e r s ,  a  mechanism f o r  combining t h e  qases ,  
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::ydrogen and oxy;en t h a t  a r e  assoc ia ted  i n  t h e  core  of t h e  r e a c t o r  a s  
:he water  passes  kirough t he  r e a c t o r ,  r.li3.l mean t h a t  t h e  volume of qas  
' s  reduced and t 5 e r e f o r e ,  t h e  requirement f o r  r e l a t i v e l y  e a r l y  d ischarge .  
' h e r e  has  been &out  a  t h i r t y  minute holdup on t h e  average between t h e  
: i n e  t h e  gases  :.;ere Corned i n  t he  core  and t h e  t i m e  they were discharged 
.rom t i ~ c  s t a c k  iz t h e  b o i l i n g  water  r e a c t o r .  And t h i s  p a r t l y  a  conse- 
-.uence of t h e  d i r e c t  c y c l e  using t h e  b o i l i n g  water  r e a c t o r .  I d o n ' t  
:c.:lve t h e  p i c t u r e  1 had i n  t h e  s l i d e s  bu t  I th ink  an exp lana t ion  w i l l  
s u f f i c e .  I f  by resucing t i e  volume of t h i s  q a s ,  you can hold i t  up f o r  
ken hours o r  i f  vou p r e s s u r i z e  it, f o r  a  mat te r  of days,  most of t he se  
,?;ases have r e l a t i - z e l v  s h o r t  h a l f - l i v e s  and i n  about  t en  o r  s o  hours you 
reduce t h e  a c t i v i k ! ~  i n  t h e  gases  by a t  l e a s t  a  f a c t o r  o f :  t e n  s o  I would 
c s p e c t  t h a t  t h e  > o i l i n g  water  r e a c t o r s  of t h e  f u t u r e  might. A thousand 
a c g a v a t t  one ,  n i q k t  have more on t h e  o rder  of two hundred thousand 
c u r i e s  a  yea r  of noble r a d i o  gases  which only c o n s t i t u t e  an excess  of 
n x t e r n a l  exposure t o  ~ e o p l e  who l i v e  near  by t h e  r e a c t o r  t h a t  t h i s  
e:ould be i n  t h e  o rder .  Our exposure from Brookhaven a r e  from e i g h t  
I - j i l l ion  w e r e  on t k e  boundary and t h e  most exposed p o s i t i o n  earned 
somewhere around a  hundred m i l l i o n  ranks a  year  and s o  i f  w e  go from I 

e i g h t  m i l l i o n  t o  scne th ing  i n  t h e  o rde r  of two hundred thousand 
-:.ou r?ould expec t  on t h e  average meteorology w e  have and s imi la"  meteor- 
o logy  t h a t  we hav? a t  a  nuclear  p l a n t  t h a t  you have reduced t h e  exposure 
20 a few m i l l i  r a z k s  a  year .  W e l l ,  j u s t  t o  p u t  t h a t  i n  pe rspec t ive ,  
t h e  lowest ,  I me2tioned a  few numbers about  what you expect  and what 
r h e  b i o l o g i c a l  a f f e c t s  and I expect  some of t h e  o t h e r  speakers  w i l l  
' qe t  i n t o  t h i s  s o  I w i l l  no t  go i n t o  a  l o t  of d e t a i l .  Rut i f  you g ive  - person t h e  rad iak ion  of hea t ,  o r  somebody f o r  i n s t ance ,  t h e  bomb 
:-~ictims, a good Cea l  cones from t h e  bomb v ic t ims  and o t h e r  sources  
,.>f i nadve r t en t  exTosure, t h e  borri5 v ic t ims i n  Japan,  t h e  p r e sen t  d a t a  
?:hat w e  have sugges t s  t h a t  exposure a l l  a t  once about t h r e e  hundred 
--ankin5 is ,  a t  <>at p o i n t ,  about  f i f t y  pe rcen t  o f  t h e  exposed people 
.rr>uld be f a t a l l y  e x ~ o s e d  i n  a m a t t e r  o f  days t o  weeks. You g e t  down t o  
i hundred and you 2roduce c l a s s i c a l  r a d i a t i o n  s i cknes s ,  from which they 
 rely recover ,  you q e t  down t o  around t e n  o r  s o  and you can see some 
, z r t i b a t i o n s  i n  C,?e d i f f e r e n t  c o n s t i t u e n t s  o f  t h e  blood and t h i s  i s  
C t e r  a  ma t te r  o f  weeks t o  a  few months go back t o  t h e  normal base  
.Ines i n  blood b u t  ?resumably have no o t h e r  direct  e a r l y  a f f e c t .  Now, 
. - s o  from t h e  Japanese v i c t i m  t o  put  one number t h a t  i s  very u se fu l  
-re and have an occasion t o  r e f e r  t o  i t  i n  a  few m.oments aga in  t h a t  

.. :e b e s t  number W P  have from a  r a t h e r  l i m i t e d  number o f  people  i n  

.!jsolete numbers L?at w e r e  a f f e c t e d  on t h e  long t e r m  t h a t  survived 
: i t  w e r e  c l o s e  enough t o  t h e  bomb t h a t  they received f a i r l y  l a r g e  
z se s  i n  t h e  o r d e r  o f h u n d r e d  o f  rankins .  The en t rances  made from 

.!;at d a t e  p lu s  sore o t h e r  d a t a  t h a t  I w i l l  n o t  go i n t o  d e t a i l  sugges t s  

..:;at over  t h e  10x2 po le  a t  t h e  moment now w e  have some a  l i t t l e  more 
:;.an twenty y e a r s  Zata s i n c e  t h e  World War I1 and t h e  use of t h e  atomic 
eapon  t h a t  w e  woilld expect ,  i f  a  m i l l i o n  people w e r e  esposed t o  a  
,i:nkin each from lower l e v e l  r a d i a t i o n  where none of them w e r e  a f f e c t e d .  
:a an e a r l i e r  b a s i s  t h a t  i n  a  ma t t e r  of days o r  weeks t h a t  over  a  long 
. . e r m  over  t h e  n e x t  twenty years  t h e r e  w i l l  be long  t e r m  delayed e f f e c t s  
!I' something l i k e  twenty t o  f o r t y ;  somewhere i n  t h a t  v i c i n i t y ,  c a se s  o f  
eukernia would Zevelop i n  t h a t  popula t ion  of a mi l l i on  people over  t h e  

->c:xt twenty years .  That i s  one rankin  each,  human exposure,  a rank in  
a c h .  W e  have f i v e  o r  s o  t imes t h a t  number :of o t h e r  types  o f  cancer ,  

- : r i n c i p a l l y  lung cancer ,  b r e a s t  cancer ,  t hy ro id  cancer ,  and a  few 
; - ther  a s s o c i a t e d  ? i sce l l aneous  t y p e s  'of cancer  a t  lower i nc iden t s .  
.<'hese a r e  t h e  ones t h a t  have been i d e n t i f i e d  s o  w e  have a  t o t a l  of some 
.-wo hundred o r  s o ,  g ive  o r  t ake  two hundred ca se s  o f  t h i s  popula t ion  o f  

n i l l i o n  people,  exposed t o  a rankin  each. This would be  long-term, 
;QU would have t o  s tudy  t h i s  popula t ion  over  t h e  nex t  twenty yea r s  o r  
>2 i n  o r d e r  t o  have t h i s  happen. Leukemia would be delayed sorcewhere 
rom f i v e  t o  t e n  y e a r s  and t h e  o t h e r  cancers  would n o t  s t a r t  showing 
::) u n t i l  t h e  l a t e  per iod ,  perhaps t e n  y e a r s  o r  l a t e r .  The Japanese 



popula t ion  is s t i l l  being followed and t h e r e  maybe some ref inements  
t o  t h i s  d a t a  a s  t i r e  goes on b u t  it d o e s n ' t  look a s  though t h e  
numbers o r  entrar .ces made from them w i l l  change s u b s t a n t i a l l y .  Well, 
s o  we a r e  t a lk i f ig  no:$ t o  g e t  back t o  che r e a c t o r  s i t u a t i o n  t o  exposures 
of t h e  boundary. Tie r e l e a s e s  from t h e  p ressur ized  gases o r  nobel  
cjases a r e  pressurLzed w a t e r  r e a c t o r s  would have been nuch less i n  t h e  
b rde r  of thousanc? o f  c u r i e s  r a t h e r  than hundreds of thousands o f  c u r i e s .  
The esposure  a t  tke boundary o f  t h e  hundred thousand c u r i e s  o r  two 
hundred thousani! c u r i e s  might be  a few m i l l i  rankins ,  you know t h a t  
is a thousandth of a rank in  and you can do  some quick a r i t hme t i c .  I 
d o n ' t  want t o  1052 YOU i n  nurbers ,  b u t  you can do some back o f  t h e  
efivelope arithmetic and conclude t h a t  i f  you have a m i l l i o n  people 
and expose them t o  a rankin  each and you have i n  t h e  o rde r  of two 
hundred ca se s  i n  a  illi ion people and you exposed them t o  a thousandth 
of a rankin  each,  you a r e  n o t  even going t o  have one f u l l  case .  And 
t h e  nurbers  show t;?e s tudy  done by C a r l  Hemisfel ter  i n  t h e  Department 
of Licensing and ?eg;ulations i n  Washington a s  t h e  underlying b a s i s  
f o r  t h e  r e v i s i o n  Eoz t h e  e f f e c t i v e  l i m i t s  supp l ied  by t h e  AEC show 
t h a t  t h e  h i g h e s t  e q o s u r e  t o  t h e  f e w  people who l i v e ,  o r  t h a t  t o  a 
hypo the t i c a l  person l i v i n g  a t  t h e  boundary of nuc lea r  power r e a c t o r s  
and t h i s  s tudy was done i n  1969 b u t  t h e  r e l e a s e s  a r e  comparable t o  
those .  The releases n i g h t  be somewhat comparable t o  those  you would 
expect  f r o n  f u t u r e  r e a c t o r s  which w i l l  be l a r g e r  i n  t h e  s ense  t h a t  
t h s  f u t u r e  r e a c t o r s  w i l l  have b e t t e r  c o n t r o l  technology. The average 
ex io su re  i nc lud ing  t h e  couple  o f  bad r e a c t o r s  t h a t  a r e  g u t t e d  up wi th  
s t a i n l e s s  steel 5 1 ~ 1 ,  t h e  average exposure t o  t h e  boundary was four teen  
m i l l i  r ank ins  a r e  four teen  thousandths of a rankin  and t h a t  i f  you 
t a k e  o u t  t he se  t x o  s t a i n l e s s  steel r e a c t o r s ,  it g e t s  down to  t h e  number 
I t h ink  e i t h e r  t h r e e  o r  f ou r  m i l l i  rankins  a t  t h e  boundary. The 
average exposure to people  l i v i n g  w i t h i n  f o u r  miles of t h e  r e a c t o r  
was i n  t h e  o r d e r  of a t e n t h  about  two-tenths o f  a m i l l i  r ank in ,  t h a t  
is  about  two tenEqs of a thousandths o f  a rankin  and t h e  average  ex- 
posure t o  people  l i v i n g  f i f t y  m i l e s  from t h i s  r e a c t o r  was i n  t h e  o r d e r  
of one-ten thousarrsth o r  l e s s  than one t e n  thousandth of a m i l l i r a n k i n ,  
o f  a rankin.  I'n s o r r y ,  w e l l  I a n  l o s i n g  you i n  numbers perhaps,  b u t  
t h e s e  a r e  vanishinq smal l  numbers wi th  regards  t o  t h e  dosages us ing 
t h e  d a t a  from th=  Zapanese bomb v ic t ims  who w e r e  exposed t o  what was 
thought t o  be  t he r z?eu t i c  doses of x-rays f o r  i n  l a r g e  exposures f o r  
t r ea tment  of a recital condi t ion  some yea r s  back and t h e r e  w a s  a f a i r l y  
l a r g e  n u ~ b e r  o f  2eoyJle who received exposure t h e r e .  When w e  t a k e  t h i s  
b i o l o g i c a l  d a t a  L?< s t a r t  t a l k i n g  about  exDosure i n  t e r m s  o f  a m i l l i -  
r ank in  o r  a t e n t 3  o r  a thousandth of a m i l l i r a n k i n  i n  a year .  They 
indeed s e e m  t r i v i a l .  I t  s e e m s  preposterous  t h a t  one would expec t  i n  
t h i s  c o l l e c t i v e  yJoyJulation exposed a t  t he se  average l e v e l s  t h a t  you 
f i n d  any d i s c e r n a j l e  phenor.ena. And indeed they,  t he  background 
l e v e l  of r ad i a t i o r .  5as  a l ready  been mentioned i s  something i n  t h e  o r d e r  
of a h u n k e d  milliran!<ins and t h e  n a t u r a l  background r a d i a t i o n  you a r e  
f o r t u n a t e  maybe i x  Texas h e r e  to be i n  a r e l a t i v e l y  low background a r e a  
b u t  t h e  average t - r e s t i a l  background exposure i s  around a hundred 
m i l l i r a n k i n s  a yez r .  A r e  t h e  numbers t h a t  I r e c a l l  f o r  down he re ,  a r e  
around f o r t y  f ro?  e c t u a l l y  t h e  ground and another  t h i r t y  cosmic rad ia -  
t i o n  n i l l i r a n k i n s  .? yea r  s o  t i e  t o t a l  is around seventy-f ive t o  e igh ty  
m i l l i r a n k i n s  a y s a r  he r e  i n  Texas and t h e  Coas ta l  P l a i n s .  Average 
U.  S .  t e r e s t i a l  ~s.c:cgrouncl is sonewhat raybe  a l i t t l e  nore  than  a 
hundred frorz t h e s s  sources ,  cosmic and t e r r e s t i a l .  I might p o i n t  o u t  
however, t h a t  i f  you go i n t o  t h e  Rocky Plountains and I d o n ' t  know if 
people frorr, h e r e  vacat ion  up i n  t h e  Rockies o r  n o t ,  b u t  i f  you go up 
i n  e l e v a t i o n ,  t h e  cosmic r a d i a t i o n  dose i nc r ea se s  and a l s o  t h e r e  is 
more r a 6 i a t i o n  i ~ .  t k e  ground t h e r e  p a r t l y  because t h a t  is where 
uraniun comes f r o r  and s o  f o r t h  s o  t h e  people who l i v e  i n  s t a t e s  l i k e  
Colorado and Ti-(o:~r.q, we s e e  an average background of  two hundred 
~ u l l i r a : ~ : : i n s  a )-?arm 
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Well there i s  a  very i n t e r e s t i n g  s tudy t h a t  has coEe o u t  
. recent ly and I d o n ' t  have any i l l u s t r a t i v e  ma te r i a l  i n  ny paper on . t by D r .  tJorman F 'a jer r io  over  a t  Argon Laboratory i n  I l l i n o i s .  H e  
tised the o p p o r t u n i w  presented  by a  nonograph t h e  National  Cancer 
: I n s t i t u t e ,  whic :~  D r .  Fred Burbank took w i t h  t h e  a s s i s t a n c e  of a  
;:um3er of people :.rho a r e  knowledgeable i n  proqranninq and so  f o r t h  
Cool: a l l  of t h e  czxcer  r ro r t a l i t y  d a t a  from 1950 t o  19G7 sone e igh teen  
\ !c~rs of  a11 t h e  U. S.  popula t ion  and broke it down by a l l  t h e  
. . 
. i ~ f f e r e n t  i n t e r n a t i o n a l  c l a s s i f i c a t i o n s  t h a t  doc to rs  use f o r  cancer ,  
.:or.e f i f t y - s i x .  Took, broke Cown t h e  d a t a  by each clas 's  f o r  males 
: ~ n d  females f o r  whi tes  and non-~ ih i t es  and he was doing a  d e t a i l e d  
::tudy t o  r e a l l y  t es t  t h e  accuracy o f  D r .  Gofman's p r ed i c t i ons  t h a t  
i f  everyone was exposed t o  one hundred seventy m i l l i r a n k i n s ,  t h e r e  
tqould b e t h i r t y - t w o  thousand e x t r a  cases  of cancer  a  year .  And he  
concluded t h a t ,  o f  course ,  th ,a t  is a  hypothes is  t h a t  D r .  Gofman has 
>:lade, and he concluded f r o n  h i s  s tudy t h a t  t h e r e  a r e  too  many ca se s  
. , : ~ i ch  t h e r e  w e r e  6 i f f e r e n t  kinds o f  cancer  i n  which t h e r e  w e r e  almost 
;o observed cancer  a t  a l l .  To t h a t ,  D r .  Gofman supposi t ioned t h a t  
.11 types  of cancer  were r a i s edun i fo rmly  by given exposure t o  r ad i a -  
. ion ,  t h a t  t h i s  l e v e l  o f  r a d i a t i o n  around a  hundred and seventy  m i l l i  
:inkins a  y e a r  which happens when you throw i n  ... I f o r g o t  t o  mention, 

. h a t  when you throw i n  x e d i c a l  exposures w i l l  run  around, I am going 
t.o use a  very l o o s e  f i g u r e ,  somewhere around f i f t y  m i l l i r a n k i n s  a  year .  
.'.:ld i f  you add t h a t  t o  the hundred and twenty o r  s o  hundred, a  l i t t l e  
::it b e t t e r  than a hundred from background you add i n  t h e  f i f t y  o r  s o  
r'rom medical r a d i a t i o n ,  you a r e  up t o  about  a  hundred and seventy  
- : i l l i r a n k i n s  a y e a r  which was t h e  s t andard  f o r  l a r g e  numbers i n  t h e  
::>opulation t h a t  D z .  Gofnan argued a  l o t .  So, you have an equ iva l en t  
Zigure from n a t u r a l  background. And he t e s t e d  on t h e  b a s i s  of  n a t u r a l  
!;ackground which v a r i e s  from s t a t e  t o  state as I have a l r eady  mentioned, 
:::his breaktiown i n  f i g u r e s ,  i n c i d e n t a l l y ,  was done by D r .  Burbank s t a t e  
'iy s t a t e  s o  you can compare s t a t e  by s t a t e  of t h e  cancer  i n c i d e n t  
. " t r s u s  , ., c o r t a l i t y ,  z o r t a l i t y  versus  background, t h e  cancer  i n c i d e n t s  
versus  backgroun6, i n  a l l  t he se  d i f f e r e n t  s t a t e s .  H e  concluded from 
';hat whatever t h e  r i s k  i s  you can e l im ina t e  it by s t a t i s t i c a L , - t e c h -  
-ii.ques. You c o u l e  conclude t h a t  it was one one-thousandth o r  s o  t h e  
:r,i,sk of backgrounc r a d i a t i o n  of cancer  m o r t a l i t y  must be one-one 
rhousandth o r  less o r  sorr,ething i n  t h a t  o r d e r  t h a t  is suggested by D r .  
.:ofman and a l s o  susges ted  i n c i d e n t a l l y  by t h e  B E I R  Committee r e p o r t .  
'au know t h a t  t h e  c o r n i t t e e ,  t h e  so -ca l l ed  BEIR Committee--I am n o t  
:;sed t o  t h i s  s h o r t  hand I apologize--The Nat ional  Academy of  Sciences  
.n t h e  b a s i s  of a l l e g a t i o n s  made p r imar i l y  by D r .  Gofman and D r .  
.'3ufman and D r .  S t e r n g l a s s  appointed a  s tudy  committee, it w a s  a 
e d e r a t i o n  c o u n c i l  t h a t  d id  t h i s  i n  1970 and by t h e  t i m e  it w a s  done, 

' , ;e r e s p o n s i b i l i t y  of t h e  Environmental P ro t ec t i on  Agencies .... But 
,...-.y way t h e  FIC appointed  t\e Nat iona l  Academy o f  Science t o  s tudy  t h e  
: : fec ts  on t h e  po9ula t ion  t o  t h e  exposure of a l l  l e v e l s  of i o n i z i n g  
zd i a t i on .  On t h e  gopula t ion  t o  see i f  t h e r e  w e r e  new d a t a  ga thered  
Ince t h e  l a s t  s t u d y  was made i n  about  1957 o r  t h e  l a t e  1950 's .  And 

th ink  t h i s  made t h e  l a r g e  response t o  t h e r a t t e n t i o n  i n  t h e  riedia and 
f o r t h  t h a t  t h e  c l a i m  of t h e  D r .  Tampman'and D r .  S t e r n g l a s s  rece ived  

ild they came o u t  i n s t e a d  of th i r ty - two  thousand, t h e y  cane o u t  wi th  
he number s i x  thousand and I th ink  t h a t  i f  you t ake  t h i s  background 
tudy t h a t  F r e j e r r i o  made t h a t  you can d i v i d e  t h a t  number by perhaps 

I thousand o r  s o  a s  beiriq t h e  nunber t h a t  you would r e a l l y  expect .  I t  
-3s t h e  s i x  thousand, I an  throwing nwnbers around aga in ,  t h e  B E I R  
.ommittee,  t h e  s o  c a l l e d ,  on ~ i o l o g i c a l  E f f e c t s  o f  Ion iz ing  Radiat ion.  
'.'i~e advisory  co l~zL t t ee  on t h e ' ~ i o l o ~ i c a 1  E f f e c t s  of I on i z ing  Radiat ion 
.-?ncluded t h a t  i n s t e a d  of th i r ty - two  thousand t h a t  t h e  nunber was r e a l l y  
;round s i x  thousar:d i f  t h e  people among them w e r e  exposed to one 
:ilndred and seventy  m i l l i r a n k i n s  and e x t r a  c a s e s  o f  cancer  and I th ink  
. s u  can d i v i d e  t\is nurrber by something l i k e  a  thousand and you t a k e  



t h i s  background stu2y s e r i o u s l y  which is t h e  reason t h a t  I b r i n g  t h a t  
up. Secondly, of course ,  I vrould l i k e  t o  say i n  regards  t o  D r .  Gofman's 
a l l e g a t i o n s  t h a c  h e  went around t a l k i n g  about t h i s  one hundred and 
seventy  milliramki~s a  yea r  a s  though it had some relevance t o  nuc l ea r  , a 

r e a c t o r s .  Well, I have a l l  ready pointed  o u t  and I remind you t h a t  t h e  
h i g h e s t  exposure t o  anybody from nuc l ea r  power r e a c t o r s  t o  anybody t h a t  
might be l i v i n g  r i g h t  nex t  t o  t h e  boundary has  n o t  been one hundred 
and seventy  m i l l i r a n k i n s  b u t  something l i k e  a  t e n t h  of t h a t  or  less 
p e r  yea r  and t h i s  i s  t o  only  a  few people and i f  you g e t  i n t o  t h e  m i l l i o n s  
of people t h a t  r i q h t  have been exposed t o  a  f r a c t i o n  of a  m i l l i r a n k i n  
a  y e a r  r a t h e r  Eiaz a hundred and seventy  from nuc lea r  power r e a c t o r s .  
So t h e  e n t i r e  arqui ientwhatever  subs tance  it has ,  has nothing t o  do 
w i th  nuc l ea r  potier r e a c t o r s  i n  my percept ion .  ., 

I woule l i k e  to  move over  from t h a t ,  I am tak ing  some t i m e  
h e r e ,  t o  t h e  l i q u i d  releases. . . .Oh I would l i k e  to  say ,  I dwel t  on 
t h i s  exposure i n  connection wi th  t h e  gaseous r e l e a s e s  cause t h i s  is 
about  a l l  t h a t  yoil can q u a n t i t a t e  i n  t h e  way of a measurable exposure 
above background f r o n  power r e a c t o r s  e f f l u e n t s ,  so ,  a l s o  l i q u i d  e f f l u e n t s .  
And t he se  are d e t a i l e d  i n  t h e  paper,  and i n  t h e  i n t e r e s t  o f  t i m e ,  I 
am n o t  going i n  t o  a  .... on t a b l e  s i x  I a m  no t  going t o  go i n t o  a  l o t  
o f  t ine on them, p r i n c i p a l l y  because I d o n ' t  t h ink  they dese rve  t h e  
t i m e  t h a t  t h e r e  ~2 a number of s t u d i e s  conducted around power r e a c t o r s .  
F i r s t  o f  a l l  t h e  power r e a c t o r s  themselves have to monitor a l l  t h e  
d i f f e r e n t  pathways i n  which you would g e t  r a d i a t i o n  t o  t h e  people 
whether by d i r e c t  c?ose from say  t h e  sky sh ine ,  from the reactor, the 
exposure dose f ro=  t h e  noble  gases t h a t  a r e  emi t ted  from t h e  s t a c k  
which c o n s t i t u t e  khe p r i n c i p a l  exposure from what i s  l e t  o u t  o f  t h e  
s t a c k .  Any p o s s i b i l i t y  o f  r ad io . .  . . g e t t i n g  o u t  of t h e  s t a c k  o f  e i t h e r  
g e t t i n g  i nha l ed  o r  q e t t i n g  on t h e  g r a s s  and g e t t i n g  i n t o  t h e  mi lk  rou te .  
Milk i s  monitorez by t h e  p l a n t  opera to r .  It is customary t o  p r a c t i c e  
i n  a s  f a r  a s  I kz3x and around t h e  country  f o r  e i t h e r  S t a t e  Heal th 
Agencies, S t a t e  Z~lv i ronxen ta l  Agencies. I d o n ' t  know what you have 
around he re ,  b u t  f know t h a t  one,  I have seen t h e  da t a ,  t h a t  one goes 
o u t  and monitors t5ese sane pathways of r a d i o a c t i v i t y  t o  see .... every  
nuc l ea r  f a c i l i t y  i n  t h e  s t a t e .  And t h e  Environmental P ro t ec t i on  Admin- 
i s t r a t i o n  a l s o  co-ducts s o r t  of coun te r  p a r t  aud i t .  I n  add i t i on ,  they 
have conducted s o ~ c  l a r g e  s c a l e  s t u d i e s  around s e v e r a l  very d e t a i l e d  
s t u d i e s  t h a t  t a k e  a l a r g e  amount of money and a l o t  of r esea rch  t a l e n t  
so t h a t  t h e  S t a t e  -2gency could n o t  reasonably mount a  s tudy o f  t h i s  
s c a l e .  They noun'led s t u d i e s  o f  t h i s  s o r t  on s e v e r a l  r e a c t o r s  around 
t h e  country.  A b o i l i n a  water  r e a c t o r ,  p ressur ized  water  r e a c t o r ,  i n  
p a r t i c u l a r .  Thev 3ave concluded, t h i s  is p a r t i c u l a r l y  i n  regards  to  
t h e  Dresden reac;or u3 a t  :.iorris, I l l i n o i s ,  t h a t  t h e r e  was j u s t  no 
pathway from ei";ler depos i t i on  on t h e  ground o r  from t h e  l i q u i d  e f f l u e n t s  
which w e r e  i n  t h e  o rde r  o f  a  few c u r i e s  a  yea r  t h a t  w e r e  r e l e a s e d  from 
t h e  ~ i s c e l l a n e o m  leakage pads i n  t h e  p l a n t  even though t h e  primary i n  
t h e  p l a n t  i s  s e a l s d  up and is e f f e c t i v e l y  contained.  That  e i t h e r  when 
var ious  process  szeacs  have t o  be examined f o r  c o n t r o l  o r  when t h e  
r e a c t o r  i s  opens6 cp ,  it c r e a t e s  contamination wi th in  t h e  p l a n t  t h a t  
has  t o  be washe5 Co:.rn and t h e  va r ious  o t h e r  o; lerat ions t h a t  c o n t r i b u t e  
miscei laneous s r a l l  s c a l e  escape r o u t e s  of t h e  r a d i o a c t i v i t y  i n  t h e  
s c a l e ,  too .  To =ns.. .through the. .  . t o  t h e  hold up tanks  i n  t h e  p l a n t  
and a f t e r  t h e s e  h v e  been non i to red ,  t h e r e  i s  a mi l l ion  g a l l o n s  a  min- 
u t e  i n  a thousand .-egawatt p l an t .  There t r i l l  be a  m i l l i on  ga l l ons  a 
minute c;oiny thrf:c;h t h e  d ischarge  cana l  of water  from wherever it 
coxyes from, a  l&,:e, a  s t r e a n  o r  t h e  ocean o r  whatever,  and t h i s  
f u rn i shes  a verv s h s t a n t i a l  c i i lu t ion  f o r  t he se  few c u r i e s  a  year  of 
r a d i o a c t i v i t y  t o  have been r e l ea sed  i n  l i q u i d  e f f l u e n t s  froni o p e r a t i n g  
r e a c t o r s  and t h e  r e s u l t  i s  t h a t  when you a c t u a l l y  look a t  a l l  the . .  . . . 
(inaudible) t h ~ ~ t  --7u can i r a g i n e  f o r  r a d i o a c t i v i t y  being c o n s u ~ e d  by 
people by t h i s  r c l e a s e  e i t h e r  i n  f i s h ,  o r  on crops t h a t  nay he  irri- 
ga ted  o r  whatever path you want t o  choose, You coxe up wi th  t h e  conclus ion 
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t h a t  t h e r e  i s  j u s t  no exposure,  n o t  even a s  much a s  one m i l l i -  
r ank in  a yea r  of e e o s u r e  from the . . . . o the r  than t h e  d i r e c t  r o u t e  
of  what e v e r  g e t s  up t h e  s t ack ,  smal l  a s  t h a t  has  been, so  you 
can read  t h e  nu,-bers i n  t h e  t a b l e .  I t  i s  j u s t  t en  t o  a t h i r d  
i s  a thousand and t e n  t o  a s i x  i s  a mi l l i on  and one of t h e  th ings  
Lhat is i n  t h a t  t z b l e  t h a t  I w i l l  p o i n t  ou t  is t h a t  you genera l ly  
f i n d  when you look a t  t h e  n a t u r a l  r a d i a t i o n  p r e sen t  i n  water  t h a t  
t h e  r e l e a s e s  a r e  r e l a t i v e l y  smal l  compared t o  t he . . . . . i f  you have 
any s i z e a b l e  boey wate r s  t h a t  i s  p re sen t  i n  t h e  water  by n a t u r a l  
process ing.  

W e l l ,  I want t o  spend j u s t  a l i t t l e  more t i m e  t a l k i n g  
abou t  r i s k  estinates.. ... t h e  l a t t e r  p a r t  of t h e  paper here .  And 
r e a d  some of  t h e s e  nunbers f o r  t h e  b e n e f i t  of t h e  audience who 
d o n ' t  have t h e  paper ,  he r e ,  i n  Table V I I  and I mentioned a l r eady  
and I w i l l  j u s t  r e ?ea t  again .  This  is j u s t  about  t h e  same nunber 
a s  I s a i d  be fo re  t h a t  i f  you have r a d i a t i o n  a t  one m i l l i r a n k i n  
a yea r ,  you can r a l t i p l y  t h a t  by whatever f a c t o r  t h a t  you t h i n k  
an  average number o f  people w i l l  be exposed t o  and t ake  a r i s k  
t o  a number people.  But somebody, and t h i s  might be i f  you l i v e d  
nea r  t h e  boundary r e a c t o r ,  t h a t  you might be  exposed t o  a few 
rn i l l i r ank ins  a y e a r  and i f  you a r e  a f u r t h e r  d i s t a n c e  t h e  a v a i l a b l e  
d a t a  suggested as I a l r eady  s a i d  and I w i l l  remind you aga in ,  t o  
some f r a c t i o n  t h a t  i f  you were a few m i l e s  from t h e  r e a c t o r ,  it  
irould be  a t e n t i  o f  a m i l l i r a n k i n  a y e a r  and i f  you w e r e  f u r t h e r  
.>ut ,  l i k e  f i f t y  ~ l e s ,  i t  would be  something l i k e  a hundredth of 
a m i l l i r a n k i n  a year .  I f  you w e r e  exposed t o  one m i l l i r a n k i n  a 
-fear, you have one chance i n  t e n  b i l l i o n  t h a t  you might develop 
t h i s  i s  from t h e  h igh dose  r a t e ,  high l e v e l  exposure r a t e  t h a t  
t h e  r i s k  e s t i m a t e s  is developed from t h a t  kind of d a t a  which i f  
you w i l l  apply it t o  t h e s e  low measurements, then t h e r e  is every 
reason t o  t h i n k  i n  t h e  b i o l o g i c a l  d a t a  t h a t  w e  have a conserva t ive  
overes t imate  of what i s  r e a l l y  going t o  happen. But, i f  you a r e  
cxposed t o  one n i l l i r a n k i n  a y e a r ,  you have one chance i n  t e n  
s i l l i o n  o f  an adverse  a f f e c t .  From n a t u r a l  d i s a s t e r s  t h i s . . . . .  
t h a t  is a t h e o r e t i c a l  number t h e r e ,  it i s  n o t  a c t u a l l y  happening 
and t h e r e  i s  no way t o  observe it, i f  it is  happening. But you 
8-ret  t h e  t h ings  Lbat a r e  happening by way ... and I am t r y i n g  t o  pu t  
t h e  r i s k  i n  p e r s ~ e c t i v e  from a few m i l l i r a n k i n s  a year .  This  i s  
~ m p o r t a n t  i n  t h e  con t ex t  o f  t h e  argument t h a t  w e  have had s o  far 
dnd may develop today,  t h a t  from n a t u r a l  d i s a s t e r s ,  t h a t  i f  you 
rake t h e  a c t u a l  m r t a l i t y  from ac ros s  t h e  country ,  and d iv ide  it 
-y t h e  number o f  ~ e o p l e  who w e r e  k i l l e d  by t h e  t o t a l  popula t ion ,  
vou come o u t  w i th  'he rest of  t he se  numbers here .  And s o  t h e r e  
:re two chances i n  a m i l l i o n  from ear thquakes ,  tornadoes,  etc. 
~ h a t  you w i l l  b e  f a t a l l y  a f f e c t e d  each year .  From t h e  e f f l u e n t s  
"rom f o s s i l  f u e l  p l a n t s  and t h i s  is a c a l c u l a t i o n  by Chauncy S a i r  
.gain.  There are fou r  chances i n  a m i l l i o n  t h a t  you w i l l  b e  

:dverse ly  a f f e c t e d .  Th i s  i s  s o r t  o f  a t h e o r e t i c a l  e s t i m a t e  b u t  
t is based on t h e  actual...,.some p r o j e c t i o n s  o f  t h e  a c t u a l  excess 

y o r t a l i t y  from p o l l u t a n t s  emi t t ed  from f o s s i l  f u e l  p l a n t s .  The 
chances to  be  e l e c t r o c u t e d  a r e  two chances i n  a hundred thousand 
2 .  . rom.. . . that you w i l l  b e  shocked is two chances i n  a hundred thousand 
and I make a ve ry  sodonic  comment he r e  i n  terms of gun c o n t r o l  

e g i s l a t i o n .  .... it won' t  c o s t  a n i c k l e  except  t o  people who make 
7:uns maybe, it won' t  c o s t  a n i c k l e  t o  have gun c o n t r o l  and w e  c a n ' t  
. e e m  t o  pass  gun c o n t r o l  l e g i s l a t i o n  n a t i o n a l l y .  I f  w e  make r e a c t o r s  
, a f e r  and s a f e r  w d  s a f e r ,  it is c o s t i n g  mi l l i ons  of d o l l a r s .  Like,  

am on an excurs ion h e r e  f o r  a morr.ent b u t  I am a c r i t i c  o f  t h e  AEC 
.t t i m e s  l i k e  I s a i d .  I happen t o  be c r i t i c a l  o f  t h i s  r e c e n t  proposal  
o lower t h e  e f f e c t i v e  designment t h a t  i s  f o r  nuc lea r  r e a c t o r s  
rom one hundred and seventy m i l l i r a n k i n s  a yea r ,  a t  f i v e  hundred 
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m i l l i r a n k i n s  a y e a r  i f  you a r e  i nd iv idua l l y  l i v i n g  a t  t h e  boundary 
r a t h e r  t o  f i v e  r A l l i r a n k i n s  a y e a r  t o  t h e  hypothe t i ca l  i nd iv idua l  
l i v i n g  nea r  t h e  boundary. I d o n ' t  r e a l l y  th ink  anybody w i l l  r e a l l y  
be  any s a f e r  because no one is  being adverse ly  a f f e c t e d  now and 
it is  going t o  c o s t  tkem a m i l l i o n  d o l l a r s  a yea r  f o r  each r e a c t o r  
t o  c a p i t a l i z e  and maintain and ope ra t e  t h e  e x t r a  equipment t h a t  
w i l l  b e  i n s t a l l e c  i n  t h e s e  r e a c t o r s  i n  o rder  t o  be  a b l e  t o  do t h i s .  
I happen t o  t h i n k  this is throwing away a mi l l i on  d o l l a r s  a yea r  
f o r  each thousand segawat t  r e a c t o r  t h a t  is i n s t a l l e d  o r  t h e  b e s t  
p a r t  of it w i l l  j u s t  be  thrown away because w e  w i l l  n o t  be s a f e r  
i n  t h e  r e a l  world rac&er they w i l l  b e  t h e o r e t i c a l l y  s a f e r  b u t  i n  
t h e  p r a c t i c a l ,  they  wouldn' t  be any s a f e r .  When I th ink  o f  h e a l t h  
a f f e c t s  what a r L l l i o n  d o l l a r s  a yea r  t i m e s  a hundred o r  thousand 
whatever number you want to t ake  of l a r g e  r e a c t o r s  t h a t  means 
e s s e n t i a l l y  a l o t  of mney .  We a r e  worr ied  about  h e a l t h  a f f e c t s ,  
I sugges t  t h a t  '&=re are a l o t  o f  o t h e r  ways t o  spend t h a t  hundred 
mi l l i on  d o l l a r s ,  I r ean  t h a t  m i l l i on  d o l l a r s  a yea r  of course  
t i m e s  t h e  number o f  r e a c t o r s  t h a t  e x i s t s  and on more s a f e t y ,  
making what i s  a l ready  q u i t e  s a f e ,  even s a f e r .  

P a r t i c u l a r l y ,  you have your r a d i a t i o n  exposures. J i m  
T e l l ,  who was t h e  former d i r e c t o r  of t h e  Nat ional  Center.. . t he  
Na t iona l  Center  for Radiologica l  Health made a p ro j ec t i on  t h a t  i f  
you took t h a t  sa;;e mi l l i on  d o l l a r s  a few m i l l i o n  d o l l a r s  a y e a r  
and app l ied  it t o  t h e  reduc t ion  to  t h e  unnecessary exposure from 
medical  x-rays. :;ow, I a m  n o t  saying t h a t  you should be  a f r a i d  
o f  x-rays.  I f  I . . . . i f  s o ~ e t h i n g  i s  wrong wi th  m e  and I need an  
x-ray and I am s o z w h a t  knowledgeable, b u t  I am n o t  going t o  
h e s i t a t e  about  g o k g  t o  t h e  doc to r  and g e t t i n g  an x-ray. But on 
t h e  o t h e r  hand, tiere is a l o t  o f  f a t ,  s o  i n  t h e  d i f f e r e n c e  between 
what i s  necessary  and the exposures t h a t  occur.  Witnessing t h e  
f a c t  t h a t  i f  w e  have an average exposure from x-rays he r e  o f  
something l i k e  f i f t y  m i l l i r a n k i n s  a year .  I n  Great  B r i t a i n  f o r  
example, t h e  sairs q u a l i t y  i n  medical x-rays technology is accomplished 
w i th  something l i k e  f i f t y  m i l l i r a n k i n s  and t h e  B r i t i s h  a r e n ' t  t h a t  
much smar ter  than  ve  a r e .  I t h ink  they might spend a l i t t l e  more 
money f o r  c o n t r o l  and so f o r t h .  I f  you want t o  reduce x-ray ex- 
posure and i f  D r .  S t e rng l a s s  and D r .  Tamplin and D r .  S t e r n g l a s s  
and D r .  Gofman a r e  r e a l l y  concerned about  reducing exposure,  I 
can sugges t  t h a t  e x p e r t i s e  and t h e i r  powers o f  persuasion t h a t  
a r e  f a r  g r e a t e r  than mine, t h a t  they would accomplish f a r  more 
i n  t e r m s  of reducing exposures by l a r g e  numbers of ( inaud ib le )  
a y e a r  i f  they were t o  t r y  t o  reduce medical exposures. L e t  m e  
g e t  back t o  t h i s  table again .  A i r  p o l l u t i o n  over  a l l ,  t h e  pro- 
j e c t i o n  is  l i k e  ona chance i n  t e n  thousand f o r  f a t a l  a f f e c t  from 
smoking f i v e  chances i n  t e n  thousand, from automobile d r i v ing ,  
one chance i n  a h-~qdred.  With t h i s  you have t o  d i v i d e  t h i s  by.. . 
i f  you w e r e  i n  t5e c a r  a l l  yea r  long,  twenty-four hours a day s o  
you d i v i d e  t h a t  one chance i n  a hundred by whatever f r a c t i o n  of 
hours  i n  a yea r  you a c t u a l l y  spend i n  an automobile t o  a c t u a l l y  
c0P.e o u t  wi th  a r i s k .  Not t h a t  many people are being k i l l e d .  

MR. PADILLA: !.Lr. t i u l l ,  M r .  Hul l ,  may I i n t e r r u p t  you f o r  a moment. 
I may take  a d v ~ q t a g e  o f  your k ind o f f e r  t o  permi t  us t o  recess 
dur ing  your p r e sen t a t i on .  Can you e s t ima te  about  how long you 
w i l l  be through? 

DR. IIULS: I an j u s t  about through now, s i r .  

MR. PACILLA: You're j u s t  about  through. Go r i g h t  ahead then.  
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) R .  IIULL: J u s t  a couple of more minutes and I w i l l  be done. 
want t o  apologize  f o r  t ak ing  your t i m e ,  bu t  I th ink I w i l l  

just  surmar ize  by say ing  what it says  i n  ny Summary here ,  b u t  
o r  t h e  b e n e f i t  o f  t h e  audience he re ,  from t h e  evidence today 
: t  seens t o  ne what I have produced and what I haven ' t  been 
:ble t o  say  tinat Lhe hazard p o t e n t i a l  of nuclear  p l a n t s  have 
leen g r e a t l y  overexaggerated by adve r sa r i e s  of such p l a n t s .  
The r i s k s  t h a t  do e x i s t  have been guarded a g a i n s t  t o  a degree 
t h a t  i s  u n p a r a l l e l l e d .  I might comment t h a t  r a t h e r  than worry 
  bout ou r  nuc l ea r  p l a n t  whether they should be l oca t ed  o u t s i d e  
of a c i t y ,  I am i n c l i n e d  t o  say a s  d i d  t h e  previous speaker ,  i t  
i s  prudent  away from l a r g e  c e n t e r s  o f  populat ion.  I would advccate 
t h e  san.e psychology t h e  same degree of s a f e t y  might be p roper ly  
exe rc i s ed  about  o t h e r  technologies  t h a t  have t h e  p o t e n t i a l  f o r  
l a r g e  s c a l e  d i s a s t e r  i f  t h e  r i g h t  circumstances o r  wrong circum- 
s t ances  happen t o  p r e v a i l  and maybe w e  should apply t h e  same 
th inking.  The sa.w c a r e f u l  t h ink ing  t o  nuc lea r  technology. I t  
i s  new, l e t ' s  f a c e  it, l i k e  t h e  new boy i n  town faces  a cha l l enge  
b u t  I t h ink  t h e r e  i s  a l o t  o f  technology t h a t  you would approach 
v i t h  t h e  same a t t i t u d e .  N e  would say you should be twenty o r  
t h i r t y  m i l e s  away from t h e  cen t e r  of t h e  c i t y  and n o t  i n  t h e  
cen t e r  o f  t h e  c i t y ,  And I th ink  o therwise  a degree of backup i f  
something goes wrong, you have a backup and i f  something else 
qoes  wrong, you have another  backup t h a t  D r .  Draper j u s t  bragged 
&out  nuc lea r  power p l a n t s .  I t h i n k  t h i s  s a m e  a t t i t u d e  could q u i t e  
;.iossibly and w e  would be  indeed f a r  s a f e r  from both smal l  i n s u l t s  
and l a r g e  s c a l e . . . , t h i s  p o t e n t i a l  f o r  l a r g e  s c a l e  d i s a s t e r s  b u t  
-we app l i ed  t h i s  same s o r t  o f  l a r g e  s c a l e  u l t r aconserva t i sm towards 
s a f e t y ,  toward many o t h e r  l a r g e  s c a l e  technologies  which w e  don ' t 
x?o a t  t h e  moment. So, I am n o t  say ing  make nuc lea r  any less s a f e  
than it is,  I a m  saying r ake  t h e  o t h e r  t h ings  a s  s a f e  and I th ink  
:e a l l  would b e  a l o t  b e t t e r  o f f .  With regard  t o  r o u t i n e  e f f l u e n t s ,  

:.uclear p l a n t s  produce less a i r  p o l l u t i o n ,  r e l a t i v e  t o  a p p l i c a b l e  
c tandards ,  than do their f o s s i l - f u e l e d  cousins.  And I t h i n k  t h a t  
' v e n  a f t e r  t h e  ETA s t anda rds  a r e  i n  e f f e c t  and m i l l i o n s  o f  d o l l a r s  
.re spen t ,  t h a t  t h e  nuc l ea r  p l a n t s  w i l l  s t i l l  be s a f e r .  The con- 
e n t r a t i o n s  o f  r a d i o a c t i v i t y  i n  t h e  l i q u i d  e f f l u e n t s  from nuc l ea r  
e a c t o r  p l a n t s  a r e  c o n t r o l l a b l e  a t  l e v e l s  w e l l  below r a d i a t i o n  - r o t e c t i o n  s t anda rds  and pose l i t t l e  t h r e a t  t o  t h e  environment. 

+ antemporary n u c l e a r  p l a n t s  are somewhat less thermally e f f i c i e n t  
&nan modern f o s s i l  f u e l  p l an t s .  Tine new genera t ion  w i l l  b e  
rhermally a s  e f f i c i e n t .  And f i n a l l y ,  I th ink  t h a t  t h e  waste  
rzanagement, long-term waste management, problems a s  t h e  previous 
.;peaker has  sugges ted .  Although, n o t  completely so lved  y e t  do 
n o t  appear  t o  b e  unsolvable and i n  p a r t i c u l a r ,  people tend t o  g e t  
a b i g  p i c t u r e  because when you t a l k  about  m i l l i ons  o f  c u r i e s ,  and 
m i l l i o n s  s o m d s  l i k e  a b i g  number to  people,  b u t  i n  a c t u a l  q u a n t i t y  
i f  w e  burned a hundred t ons  o f  uranium a yea r  i n  a thousand megawatt 
r e a c t o r ,  w e  have sone smal l  f r a c t i o n  o f  t h i s  as long t e r m  ... long  
h a l f  l i f e  c o n s t i t u e n t s  l i k e  maybe something less than  t e n  t ons .  
The s i z e  of t e n  t o n s  t h a t  w e  have t o  s t o r e  somewhere and i f  you 
conver t  t h i s ,  t h a t  i n  l i q u i d  form a f t e r  you d i s so lve  it and s o  
f o r t h .  . . i f  you conver t  t h i s  t o  a s o l i d  form ( inaud ib le )  o r  what 
n o t  t h e  a c t u a l  most obnoxiousness ones select o u t ,  you w i l l  have 
even less than  t h a t .  These volumes a r e  r e l a t i v e l y  small . .  I f  you 
t a k e  a l l  t h e  w a s t e  t h a t  i s  going t o  be  made by a l l  t h e  nuc l ea r  
power r e a c t o r s  and you s o l i d i f y  i t  and t h i s  is condensed form, it 
i s  going t o  be  made by nuc lea r  power r e a c t o r s  and f o r  the y e a r  2000  
would s t o r e  i t  i n  one p lace .  You are t a l k i n g  about  e i g h t  l a r g e  
warehouses, I f o r g e t  how many f e e t  t a l l  b u t  it impresses m e ,  maybe 

hundred... . I ' l l  j u s t  p ick  a number o r  something l i k e  t h a t  cover ing 
a l a r g e  f o o t b a l l  f i e l d  and t h a t  would hold  a l l  t h e  volume of  waste 
t h a t  is  involved here .  So w e  are n o t  t a l k i n g  about  a l a r g e  volume 



t h a t  is going t o  r e q u i r e  t h a t  degree o f  l a r g e  s c a l e  b a r r i e r s  a g a i n s t  
us  n o t  g e t t i n g  o u t  from somewhere. Of course ,  t h e  smal ler  t h e  
volume ( i naud ib l e )  s o  it won't  g e t  abroad. W e l l ,  I t h i n k  the nex t  
gene ra t i on  o f  power p l a n t s ,  now be ing  designed and t e s t e d  w i l l  be 
a s  e f f i c i e n t  a s  the b e s t  f o s s i l - fue l ed  p l an t s .  

And I t l i n k  i n  conclusion,  t h e  AEC and p l a n t  o p e r a t o r s  
and u t i l i t i e s  r e s2ons ib l e  f o r  t h e  u t i l i z a t i o n  of nuclear  p l a n t s  
have been proceeding i n  a  manner t h a t  has  t h e  pub l i c  s a f e t y  and 
we l f a r e  a s  p r i m  cons idera t ions .  To d a t e ,  d e s p i t e  many r e c e n t  
a l l e g a t i o n s ,  t h e r e  is l i t t l e  hard  evidence on which t o  s u e s t i o n  
t h e  judgments o f  t he se  p a r t i e s .  ., 

EIAYOR BECKER: Mr. Hul l ,  w e  a p p r e c i a t e  t h a t  p resen ta t ion .  It 
was most in fo r r . a t ive  and I w i l l  c e r t a i n l y  say t h i s  t o  you t h a t  
you cou ldn ' t  b e  accused o f  being ill or poorly prepared. You 
know your subject  and t h a t  i s  r a t h e r  apparent .  Does anyone have 
any ques t i ons  t o  ask of Mr. Hull? A l r i g h t ,  thank you very much 
sir. W e  a r e  going t o  adjourn  now f o r  approximately an hour f o r  
lunch and w e  w i l l  be back here ,  let 's  say  1:30 and proceed w i t h  
t h e  rest of  the...,. . .. 
MR. PUFILLO: Pardon me b u t  be fo re  w e  adjourn,  w i l l  a l l  t h o s e  
who a r e  e n t i t l e d  to  speak be  given on t h i s  program today? 

MAYOR BECKER: I would l i k e  to t h i n k  that a l l  people w i l l  b e  
g iven a chance t o  speak. 

MR. PUFILLO: I w i l l  come back a t  1:30. I p a r t i c u l a r l y  took 
o f f  t i m e  to . .  . ou t  of my persona l  t ime t o  come down he re  and make 
a few remarks and I would l i k e  make do s o  i f  I can be g iven t h e  
p r i v i l e g e .  

MAYOR BECKER: We a r e  going t o  t r y  t o  g ive  everyone a l l o t t e d ,  
s u f f i c i e n t  amount of t i m e ,  M r .  P u f i l l o ,  t o  r e g i s t e r  t h e i r  views 
b a r r i n g  unforeseen a c t s  of God, power shor tages  and s o  f o r t h ,  
you know. So l e t ' s  recess and w e  w i l l  convene a t  1:30. Thank 
you. 

(The meeting was recessed  a t  12:30 P.M. and reconvened a t  1:50 P.M.) 

A motion p i c t u r e  e n t i t l e d  "The Fu ture  o f  B r i t a i n ' s  Atomic Indus t ry"  
was p resen ted  by opponents. 

MAYOR BECKER: I d o n ' t  mean t o  be f a c e t i o u s ,  b u t  I wonder i f  
working around 'hose a t o v i c  power p l a n t s  does t h a t  t o  your voice?  

DR. LEVIPJE: I was j u s t  going t o  say  t h a t  t h e  q u a l i t y  o f  t h a t  
f i l m  compared j u s t  about t o  the q u a l i t y  of , D r .  Tel ler ' s  on t h e  
t ape .  I t  was d i f f i c u l t  t o  understand. 

FL%YOR BECKER: I am a f r a i d  t h e r e  i s  a s i m i l a r i t y .  

DR. LEVINE: 3 igh t .  We must apologize  f o r  t h e  q u a l i t y  o f  t h a t  
f i l m  and i t s  sol;?d e f f e c t s  because it ev iden t ly  had something t o  
do wi th  t h e  a u d i ~ o r i u m  because w e  played it e a r l i e r  and it was 
much b e t t e r  i n  a  s r a l l e r  a rea .  I a s s u r e  you whatever t h e  f i l m  
lacked ,  our  speakers  today w i l l  make up f o r  and I would l i k e  t o  
proceed forward and in t roduce  our  f i r s t  speaker i f  t h i s  is agree- 
a b l e  a t  t h i s  t i re .  
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'IrIYOR BECKER: Y e s .  

.3R. LCVINE: Okay, f i n e .  Our f i r s t  speaker  f o r  t h i s  af ternoon 
-1s D r .  C rnes t  J. S t e r n g l a s s ,  P rofessor  of Radiology Physics  a t  
-'-he Univers i ty  o f  P i t t sbu rgh  School of Medicine. D r .  S t e rng l a s s  
:as a  Ph.D. i n  Engineering Physics  from Cornel l  Univers i ty .  For 
i f t e e n  yea r s ,  h e  se rved  wi th  Nestinqhouse Research Labora to r ies  

as Research S c i e n t i s t  i n  Nuclear Ins t rumenta t ion  and Medical 
Lns t runen ta t ion  r e l a t i n g  t o  Radiat ion.  S ince  1967, D r .  S t e rng l a s s  
!?as a l s o  been d i r e c t i n g  r e sea r ch  i n  new techniques f o r  reducing 
%he d i a g n o s t i c  dose  from x-ray examinations and resea rch  on low- 
l e v e l  r a d i a t i o n  i n  man---at t h e  Univers i ty  o f  Pennsylvania School 
o f  Medicine. I n  a d d i t i o n ,  D r .  S t e rng l a s s  has  a  j o i n t  appointment 
$ a t  t h e  Graduate School o f  Pub l ic  Health a t  t h e  Univers i ty  o f  
P i t t sbu rgh .  H e  i s  t h e  au thor  o f  t h e  book e n t i t l e d ,  "Low-Level 
Rad ia t ion" .  M r .  Mayor, Council  members, l a d i e s  and gentlemen, D r .  
S t e r n g l a s s .  

DR. ERNEST J. STERNGLASS: Thank you very much, M r .  Mayor and 
d i s t i n g u i s h e d  members o f  t h e  panel .  I thought  t h a t  perhaps a t  
t h i s  t i m e  t h e r e  i s  one o t h e r  s u b j e c t  t h a t  w e  need t o  d i scuss .  A 
s u b j e c t  t h a t  w a s  n o t  taken up i n  the '  f i l m  t h a t  w e  have j u s t  seen.  
And t h a t  is t h e  s u b j e c t  o f  t h e  E f f e c t s  o f  Normal Operat ion of a  
Nuclear  Reactor such a s  t h e  ones t h a t  w e  have seen descr ibed i n  
t h i s  f i lm.  For many y e a r s ,  I worked i n  t h e  f i e l d  o f  nuc l ea r  
p h y s i c s  and nuc l ea r  ins t rumenta t ion .  I have pa ten ted  d i s c l o s u r e s  
i n  t h e  f i e l d  o f  gas  cooled ,  MIID gas-cooled r e a c t o r s  and I devoted 
myself t o  t h e  peacefu l  a p p l i c a t i o n s  o f  t h e  atom f o r  most of  my 
o r o f e s s i o n a l  l i f e  and y e t  h e r e  I s t and  today having t o  urge t h a t  
be end a l l  f u r t h e r  cons t ruc t i on ,  l i c e n s i n g  and ope ra t i on  o f  nuc lea r  
x e a c t o r s  u n t i l  w e  have l ea rned  how t o  b u i l d  them, i f  w e  can eve r  
d o  it, i n  such a way t h a t  t h e  p u b l i c  cannot be  harmed. How can 
, having devoted my l i f e  t o  t h i s  problem, be  s t and ing  h e r e  and 
denying t h a t  a l l  our  hopes and dreams f o r  ending f o s s i l  f u e l  
- ?o l l u t i on ,  a l l  o u r  hopes and dreams f o r  saving t h e  landscape from 
,.he ravages o f  s t r i p  mining, a l l  ou r  hopes and dreams f o r  ending 
:can's ever-expanding need o f  energy, how can I s t and  h e r e  and 
:.ay w e  cannot  go on i n  t h i s  d i r e c t i o n .  U n t i l  a  few yea r s  ago, I 
. i r m l y  be l i eved  t h a t  t h e  only  real hazard o f  low-level r a d i a t i o n  
? x i s t e d  from t h e  t e s t i n g  o f  nuc l ea r  weapons i n  t h e  atmosphere 
xh ich  unfor tuna te ly  is s t i l l  going on d e s p i t e  t h e  f a c t  t h a t  t h e  
United States . . .uh B r i t a i n  and Russia decided to s top .  U n t i l  
'iust a few yea r s  ago, I thought  t h a t  nuc l ea r  r e a c t o r s  t h a t  w e r e  
icing b u i l t  by my f r i e n d s  a l l  around m e  was t h e  s a f e s t  and t h e  
c l e a n e s t  way to  secu re  man's s a f e t y  i n  t h e  f u t u r e .  What h a s  
happened i n  t h e s e  l a s t  few years?  And I would say  t h a t  t h e  first 
t h i n g s  t h a t  have happened t h a t  changed ny whole out look on t h i s  
s i t u a t i o n  was t h e  r e p o r t  publ ished by t h e  Environmental P ro t ec t i on  
Agency i n  March o f  1970 and then t h e  Bureau o f  Radiologica l  Heal th 
o f  t h e  Pub l i c  Heal th  Se rv i ce  w a s  e n t i t l e d ,  "Radioact ive Discharges 
t o  the Environment from Nuclear Power F a c i l i t i e s " .  U n t i l  t h a t  t i m e ,  
T d i d  n o t  even r e a l i z e  t h a t  nuc l ea r  r e a c t o r s  d ischarged any th ing  
s i g n i f i c a n t l y  i n t o  t h e  a i r .  Why was t h i s  so? Because I had worked 
w i th  t h e  people t h a t  had des igned and worked wi th  t h e  nuc l ea r  
submarine where t h e  engines w e r e  r i g h t  nex t  t o  t h e  crew!s q u a r t e r s  
and I knew t h a t  those  men w e r e  no t  dying over  n igh t .  That  some- 
t h i n g  w a s  be ing done to  p r o t e c t  them and nothing was t o o  good t o  
2rotect t h e i r  l i v e s .  And s o  I bel ieved t h a t  when a  nuc l ea r  r e a c t o r  
would be  b u i l t  f o r  peacefu l  purposes t h a t ,  indeed, w e  too  would 
be p ro t ec t ed  as w e l l  as S a i l o r s  i n  ou r  nuc l ea r  submarines. But 
t h i s  r e p o r t  d i s i l l u s i o n e d  m e  and i n  t h a t  r e p o r t  it became apparent  
f o r  t h e  f i r s t  t i m e  t h a t  i n s t e a d  o f  n e g l i g i b l e  doses comparable t o  
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what w e  g i v e  i n  t h e  course  of o rd ina ry  medical procedures,  a 
few thousandth o f  a c u r i e .  That indeed some r e a c t o r  l i k e  t h e  
Dresden r e a c t o r  had emi t t ed  hundreds o f  thousands o f  c u r i e s  
e q u i v a l e n t  t o  grams of  uranium i n  t h e i r  r a d i o a c t i v i t y  i n t o  t h e  
a i r  o f  t h e  people of no r the rn  I l l i n o i s  i n  Chicago. Such was a 
shock t h a t  I could n o t  g e t  over  it t h a t  when I flew home w i t h  
t h a t  r e p o r t  on my l a p  from Chicago t o  P i t t sbu rgh  and it was 
on ly  i n  e a r l y  1970, twenty-five yea r s  a f t e r  Hiroshima, twenty- 
f i v e  y e a r s  a f t e r  o r  more than t h e  f i r s t  r e a c t o r s  began o p e r a t i n g  
t h a t  it began t o  become apparent  t h a t  it was no t  pos s ib l e  t o  
b u i l d  commercial r e a c t o r s  compet i t ive  wi th  a c o a l  burner s i t t i n g  
on a mine mouth and make it a s  l e a k  t i g h t  a s  a submarine r e a c t o r .  
I t  was such a shock t o  m e  t h a t  it j u s t  cou ldn ' t  be desc r ibed  and 
I g o t  some of  my s t u d e n t s  t o  look and see i f  t h e r e  were any 
d e t e c t a b l e  changes i n  h e a l t h  around t h a t  r e a c t o r  i n  Dresden. And 
on ly  a f e w  weeks later they came back and showed m e  t h e  s t a t i s t i c s  
on  Grundy County where t h i s  r e a c t o r  was loca ted .  And it tu rned  
o u t  t h a t  w i t h i n  t h e  same yea r ,  t h a t  w i th in  a yea r  a f t e r  t h e  - 
emissions a r o s e  from a very small value  t o  a very l a r g e  value ,  o f  
a hundred thousand o r  more c u r i e s ,  i n f a n t  m o r t a l i t y  i n  t h a t  country 
r o s e  one hundred and f o r t y  percent .  And t h e  f u r t h e r  w e  looked 
away, t h e  less o f  i n f a n t  m o r t a l i t y  t h e r e  was and when w e  looked 
a t  a l l  o f  I l l i n o i s ,  w e  found t h a t  t h e r e  was a peak i n  I l l i n o i s  
t h a t  d i d  n o t  occur  i n  Ohio o r  o t h e r  states upwind t o  t h e  w e s t .  
And then w e  found and looked deeper.  And w e  found n o t  o n l y w e r e  
the bab i e s  dying a t  a h ighe r  r a t e ,  b u t  w e  found t h a t  t h e  r a t e  
o f  p rematur i ty ,  t h e  r a t e  of bab i e s  born t o o  l i t t l e ,  underweight, 
premature,  unable t o  b r e a t h e  p roper ly ,  developing p i l e - l i n e d  
membranes d i sease .  These bab ies ,  t h e i r  i n c r e a s e  i n  numbers o f  
bab i e s  t h a t  d i e d  followed up and down t h e  leakages and t h e  d e c l i n e  
i n  leakages  from t h a t  r e a c t o r  and t h a t  was t h e  beginning. When 
I f i r s t  t e s t i f i e d  on t h i s  mat te r  be fo re  t h e  S t a t e  o f  Pennsylvania 
Senate ,  t oge the r  wi th  D r .  Gofman and a t  t h a t  t i m e ,  werheld hear ings  
i n  October o f  1970. I t  was t o t a l l y  i n c r e d i b l e  t o  us t h a t  any 
government agency could permi t  such l a r g e  d i scharges  t o  t a k e  p lace .  
But how would i t  have happened? 

Unfortunately,  it happened t h i s  way. Our r a d i a t i o n  
s t anda rds  w e r e  formed i n  t h e  f i f t i e s  and formulated then.  On t h e  
b a s i s  of what w e  knew about  e x t e r n a l  medical x-rays which w e r e  g iven 
t o  us dur ing  d i a g n o s t i c  procedures and sometimes dur ing therapy 
f o r  t r ea tment  o f  cancer .  And those  l e v e l s  appeared t o  show t h a t  
man was r e l a t i v e l y  i n s e n s i t i v e  to r a d i a t i o n  e s p e c i a l l y  t h e  adu l t .  
That  w e  could  f i g h t  it o f f .  That w e  could r e p a i r  ourse lves  t h e  
way w e  r e p a i r  from a burn. But t r a g i c a l l y  enough, what w e  d i d  
n o t  know a r e  two very impor tant  t h i n g s .  Number 1, t h a t  t h e  newborn 
o r  t h e  baby i n  u t e ro  i s  hundreds of t i m e s  more s e n s i t i v e  than  the 
a d u l t  t o  t h e  same amount of r a d i a t i o n  and t h i s  was d iscovered,  
only  a c c i d e n t a l l y  and oddly enough, n o t  from f a l l  o u t  b u t  from 
t h e  use of d i a g n o s t i c  x-rays i n  England and Wales by D r .  A l i c e  
S t u a r t .  And s o  w e  have l e a rned  one t h i n g  t h a t  w e  had misjudged. 
W e  haa never  thought  t h a t  smal l  amounts o f  r a d i a t i o n  could  be  a s  
s e r i o u s .  Another t h i n g  w e  had n o t  understood i s  t h a t  t h e  chemical 
a c t s  which a r e  formed and c r ea t ed  i n  t h e  f i s s i o n  process do n o t  
a c t  a t  a l l  l i k e  e x t e r n a l  r a d i a t i o n  from an x-ray machine. For  
when the  x-ray machine is s h u t  o f f ,  t h e  r a d i a t i o n  s t ops ,  b u t  when 
I t ake  i n  St ront ium 90  i n  my milk o r  t h e  milk form any i n d i v i d u a l  
animal,  t h a t  S t ront ium 9 0 ,  which is a chemical l i k e  calcium, goes 
t o  t h e  bone and s t a y s  t h e r e ,  almost f o r  t h e  l i f e t i m e  of t h e  i nd i -  
v idua l .  And s o  w e  have t i n y  x-ray machines b u i l t  i n t o  o u r  body 
and they w i l l  r a d i a t e  us g radua l ly  over  t h e  years .  They concen t r a t e  
i n  t h e  bone marrow much more than i n  t h e  body a s  a whole and t h e  
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same is t r u e  f o r  r a d i o  iod ine .  X-rays do no t  seek o u t  any p a r t i -  
c u l a r  organ,  b u t  i od ine ,  n ine ty - f ive  pe rcen t  o r  more goes r i g h t  
t o  t h e  thyro id  gland and i n  t h e  t i n y  f e t u s  t h a t  does g ives  it a 
dose  some one hundred t imes g r e a t e r  even t h a t  o f  a smal l  c h i l d  
and  s o  once aga in ,  w e  t o t a l l y  underestimated b i o l o g i c a l  concentra t ion  
nechanism e x a c t l y  t h e  way i t  happened i n  t h e  ca se  of DDT. When 
we discharged DDT i n t o  t h e  water  a t  a few p a r t s  pe r  b i l l i o n ,  nobody 
thought  t h a t  it was very s e r i o u s ,  bu t  t h e  food chain  m u l t i p l i e d  
i t  and t h e  plankton and t h e  b i g  f i s h  and the l i t t l e  f i s h  and t h e  
b i r d s  and f i n a l l y  when t h e  hunter  go t  a b i r d ;  t h a t  b i r d  may have 
:lad thousands o r  t e n s  o f  thousands as nuch t i m e s  of DDT i n  him a s  
we had dumped i n t o  t h e  water. 

That i s  t h e  same t ragedy t h a t  occurred  i n  t h e  case o f  
o t h e r  environmental f a c t o r s .  Mercury, DDT i s  only one of them, 
'3ut ano ther  t h i n g  t h a t  happens i s  t h a t  w e  never a n t i c i p a t e  t h e  
s e n s i t i v i t y  of newborn f e r t i l i t y  problems t h a t  is s o  s e r i o u s .  
3 u t  t h a t  is what happened wi th  tha l id imide .  The mother t o  whom 
we gave tha l id imide  d i d  n o t  show any symptoms a t  a l l .  She f e l t  
f i n e ,  b u t  t h e  t ragedy was t h a t  i f  it was g iven dur ing  pregnancy 
and a t  t h e  r i g h t  moment t h a t  c h i l d  would be born wi th  missing 
~imbs or s t u n t e d  growth of i t s  limbs. And t h a t  i s  p r e c i s e l y  t h e  
!kind o f  unexpected e f f e c t s  t h a t  has  now been e s t a b l i s h e d  over  t h e  
las t  few yea r s  i n  t h e  ca se  of r a d i a t i o n .  I t  is  n o t  s o  much us,  
you  and I ,  w e  are r e l a t i v e l y  r a d i a t i o n  r e s i s t a n t .  W e  can l i t e r a l l y  
have  t e n  thousand m i l l i r a d s  and ba re ly  i n c r e a s e  ou r  chance of 
developing any k ind  o f  a f t e r e f f e c t s  b u t  only g ive  one hundred m i l l i -  
s a d s  to t h e  e a r l y  embryo, one - f i f t h  of t h e  minimum permiss ib le  
d o s e  under p r e sen t  r e g u l a t i o n  and you w i l l  g e t  a doubling o f  t h e  
number o f  c h i l d r e n  t h a t  are going to  d i e  o f  leukemia and b r a i n  
tumor and o t h e r  cancers  be fo re  age t en .  And when our  r e a c t o r s  
were  designed,  none o f  us,  n o t  one, n o t  myself,  n o t  D r .  Gofman, 
x o t  D r .  Tamplin, no one a n t i c i p a t e d  t h i s  k ind o f  a t r agedy  was 
w a i t i n g  f o r  us. That is how w e  go t  i n t o  t h i s  t e r r i b l e  s i t u a t i o n .  
4 s i t u a t i o n  where w e  have committed b i l l i o n s  o f  resources ,  d o l l a r s ,  
hundreds of thousands o f  people t o  a technology t h a t  w e  may y e t  
have  t o  end. I a m  n o t  t h e  on ly  one who be l i eves  it needs t o  be  
done. Only, on May 15 ,  t h e  Swedish Parl iament  passed a r e so lu t i on  
to end f o r  t h e  t i m e  be ing,  f o r  one yea r ,  a l l  f u r t h e r  commitment 
t o  nuc l ea r  r e a c t o r s  u n t i l  a t o t a l l y  independent s tudy was t o  be 
c a r r i e d  out .  They could n o t  and d i d  n o t  s t o p  t h e  r e a c t o r s  t h a t  
M e r e  a l r e ady  under cons t ruc t ion .  And Sweden expec t s  t o  be about  
q i x t y  t o  seventy  pe rcen t  nuc l ea r  by about  1985. They w e r e  going 
co b e  t h e  most heav i ly  nuc lea r ized  country  i n  t h e  world and y e t  
cs the r e s u l t  o f  t h e  l a t e s t  f i nd ings  they have temporar i ly  drawn 
back and s a i d  HALT, w e  must t a k e  a look. W e  must look a t  t h e  
s a f e t y  a spec t s  o f  a major co re  coo l ing  acc iden t  t h a t  we had never  
dreamt could ever happen. W e  must look a t  t h e  f a c t s  t h a t  have 
5een k e p t  from us about  t h e  t r u e  cor ros ion  problems and t h e  emissions 
lrom t h o s e  r e a c t o r s  and t h e  new f i nd ings  o f  ever greater s e n s i t i v i t y  
of n o t  j u s t  man  b u t  o f  every l i v i n g  th ing .  Because i n  t h e  l a s t  
few months, w e  through a series o f  acc iden t s  i n  P i t t s b u r g h ,  w e  
Learned to ou r  g r e a t  ho r ro r ,  t h ings  w e r e  happening t o  us i n  o u r  
back ya rd  t h a t  w e  could  never  have expected i f  w e  had dreamt o f  
a s c i e n c e  f i c t i o n  nightmare. A s  a r e s u l t  o f  o u r  i n t e rven t i on ,  
few env i ronmenta l i s t s  t ak ing  a look a t  t h e  new r e a c t o r  which was 
t o  be  b u i l t  n e x t  t o  t h e  o l d  Shipping p o r t  p l a n t  i n  Beaver County, 
w e  l e a rned  t h a t  t h e  new r e a c t o r  according t o  t h e  Ducane L igh t  
Company's own environmental s t a tement  w a s  scheduled t o  e m i t  s i x  
hundred and f i f t y  thousand t i m e s  a s  many c u r i e s  i n t o  t h e  a i r  on 
t h e  average a s  Shipping p o r t  over  t h e  l a s t  f i f t e e n  y e a r s  o f  
ope ra t i on .  
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When I took t h i s  information to  t h e  Mayor o f  t h e  C i t y  
o f  P i t t s b u r g h ,  he  s a i d ,  "Ne must s t o p  t h i s  and in te rvene" .  And 
today P i t t s b u r g h  has  become t h e  f i r s t  c i t y ,  t h e  f i r s t  major c i t y  
i n  t h e  world where i ts  c i t y  government is in te rven ing  a g a i n s t  t h e  
completion o f  t h e  ope ra t i on  of a  r e a c t o r  c o s t i n g  $350 mi l l i on ,  
now seventy  pe rcen t  completed. And w e  a r e  a l s o  in te rven ing  a g a i n s t  
t h e  c o n s t r u c t i o n  o f  a t h i r d  r e a c t o r  on t h e  same small s i te  one 
m i l e  up s t ream i n  t h e  c i t y  of Midland. A town of f i v e  thousand 
people  d r ink ing  t h e  w a t e r  t h a t  comes o u t  of t h a t  r e ac to r .  S ince  
w e  found o u t  what happened a t  Dresden and s i n c e  w e  learned from 
o u r  i n spec t i on  of t h e  enormous amount of r a d i o a c t i v i t y  t h a t  w e r e  
be ing  kep t  from t h e  pub l ic .  There being and going t o  be d ischarged 
w e  began to  become susp i c ious  o f  t h e  t r u t h  o f  t h e  f i g u r e s  t h a t  had 
been publ ished about  Shipping p o r t .  By t h e  meerest mirac le ,  w e  
w e r e  a b l e  t o  o b t a i n  f o u r  q u a r t e r l y  r e p o r t s  prepared by t h e  NUS 
Corpora t ion  h i r e d  by t h e  Ducane L igh t  Company t o  c a r r y  o u t  an 
environmental  monitoring s tudy.  And i n  t h a t  r e p o r t  when I opened 
it i n  November, I found that t h e  Stront ium 90 i n  t h e  milk around 
s i x  C a i r i e s  w i t h i n  e i g h t  m i l e s  t o  t e n  m i l e s  w i th in  t h a t  r e a c t o r  
showed Stront ium 90 l e v e l s  t h r e e  t o  f o u r  hundred percen t  of t h e  
rest of  Pennsylvania a s  h igh a s  dur ing  t h e  h e i g h t  of nuc lea r  t e s t i n g .  
To t h e  people o f  Midland, t h e  bomb had n o t  stopped. And when w e  
looked a t  t h e  statistics and I wrote t o  t h e  Health Department o f  
t h e  S t a t e  o f  Pennsylvania and ' they  s e n t  m e  t h e  s t a t i s t i c s ,  they 
s e n t  m e  t h e  statistics on t h e  dea th  i n  Midland. I began to  see 
t h e  f u l l  dimension of this atomic Watergate. I n  t h e  C i ty  of 
Midland a s  you w i l l  see i n  t h e  graphs t h a t  I have g iven you, one 
mile downstream that r e s p i r a t o r y  cancer ,  mainly lung-cancer  i nc r ea sed  
s i x  t o  seven f o l d  i n  e x a c t l y  the leng th  of t i m e  i n  f i g u r e  2 ,  e x a c t l y  
t h e  l eng th  o f  t i m e  t h a t  it took f o r  t h e  Uranium miners t o  s ta r t  
developing lung  cancer  a f t e r  they s t a r t e d  working i n  t h e  Uranium 
mines of Colorado and New Mexico. When w e  look a t  t h e  t o t a l  cancer  
r a t e ,  w e  found t h a t  f o r  t h e  e n t i r e  county of two hundred thousand 
people ,  cancer  had gone up t h i r t y -n ine  pe rcen t  between 1958 and 
1968, where a s  i n  t h e  rest of  Pennsylvania it only inc reased  9%. 
And when w e  looked a t  leukemia i n  Beaver County, w e  found i t  had 
gone up seventy  pe rcen t  where a s  i n  t h e  rest o f  Pennsylvania,  it 
had only  gone up 15%. And when w e  looked a t  another  c i t y  t o  make 
s u r e  t h a t  t h e r e  c o u l d n ' t  be  some f l u k e  o r  o t h e r  t h a t  produced such 
h o r r i b l e  t h ings .  W e  t u rned  t o  t h e  s t a t i s t i c s  o f  New York S t a t e  
and t h e  c i t y  of Schenectady, N e w  York. When atomic l a b o r a t o r i e s  
g o t  under way a t  t h e  end of t h e  f o r t i e s  and smal l  nuc lea r  r e a c t o r s  
w e r e  being t e s t e d  f o r  t h e  f u t u r e ,  and w e  found, a s  shown i n  Figure  
3, t h a t  r e s p i r a t o r y  cancer  i n  Schenectady, New York a f t e r  be ing 
two-thirds o f  what they w e r e  i n  New York C i ty  sharp ly  ro se  t o  t h r e e  
hundred p e r  c e n t  o f  t h e  previous values .  From s i x t y  t o  hundred 
thousand almost  f i f t y  pe rcen t  more than d i r t y -po l l u t ed  tuew York 
Ci ty .  And when w e  look a t  t o t a l  m o r t a l i t y  o f  a l l  causes  a s  w e  had 
s een  it r i s i n g  i n  animal popula t ion  given low l e v e l s  o f  r a d i a t i o n .  
When found t h a t  i n  t h e  C i ty  of Schenectady, a  c i t y  o f  some e i g h t y  
to  n ine ty  thousand people i n  u p s t a t e  N e w  York, f a r  from any c o a l  
p l a n t s  o r  b i g  s tee l  m i l l s  t o t a l  m o r t a l i t y  ro se  from being near  
t h a t  bf New York Ci ty  around e leven p e r  thousand people i n  1955, 
it r o s e  t o  seventeen t o  become t h e  second h ighes t  o f  a  hundred and 
f i f t y  some l i s t i n g s  i n  t h e  N e w  York S t a t e  v i t a l  s t a t i s t i c s .  When 
w e  p resen ted  t h e s e  f i nd ings ,  t h e  Governor of Pennsylvania has  
appointed a  n ine  m e m b e r  s e l e c t  s c i e n t i f i c  committee, which w i l l  
meet J u l y  31 i n  t h e  town of Alequipa nex t  t o  t h a t  r e a c t o r .  E igh t  
m i l e s  away, about  a s  f a r  a s  you a r e  from t h e  s i t e  t h a t  i s  planned 
f o r  you near  Lake Calaveras.  Right? About t e n  o r  twelve m i l e s  
away. And Alequipa showed t h a t  i n  r e t u r n  f o r  t h e  t a x  r e l e a s e  t h a t  
people  i n  t h a t  county g o t  i n f a n t  m o r t a l i t y  from 1964 when t h e  new 
r e a c t o r ,  when t h e  new core  was pu t  i n  doubled by 1970. To reach. 
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.;he h i g h e s t  i n f a n t  m o r t a l i t y  r a t e  o f  n ine ty -e igh t  l i s t e d  i n  t h e  
Annual V i t a l  S t a t i s t i c s  o f  t h e  S t a t e  of Pennsylvania.  And i n  t h a t  
c i t y  on July 31, t h e  Governor of Pennsylvania w i l l  h ea r  our  test i -  
nony, t h a t  of D r .  Gofman and t h a t  of many o t h e r  eminent s c i e n t i s t s  
from a l l  over  t h e  country ,  t h e  evidence t h a t  w e  have g ros s ly  under 
es t imated  t h e  danger n o t  only t o  ourse lves  b u t  t o  t h e  very ch i l d r en  
whose p r o t e c t i o n  w e  seek  t o  p r o t e c t .  Thank you. 

!,tAYOR BECKER: Do any o f  t h e  Council members have any ques t ions  
they would l i k e  t o  ask D r .  S te rng lass?  No one? I have some 
q u e s t i o n s  I would l i k e  t o  ask i f  I may p l e a s e ,  Doctor. And, I am 
go ing  t o  have t o  ask you ques t i ons  t h a t . . . . I  don ' t  mean t o  be in -  
s u l t i n g  o r  errbarrassing by answering them, b u t  i t  he lp s  m e  t o  
de te rmine  my own conclus ions  on t h e s e  mat te r s .  You say  you were 
former ly  w i th  General Electr ic o r  Westinghouse? 

DR. S'I'ERNGLASS: Westinghouse Research Labora to r ies .  

*GIYOR BECKER: Westinghouse. May I ask and i f  you d o n ' t  c a r e  
-.o answer t h e s e  ques t i ons ,  you are c e r t a i n l y  w i th in  your p re roga t ive .  
'nder what cond i t i ons  d i d  you l eave  Westinghouse, may I ask? 

J R .  STERNGLASS: Very n i c e  cond i t ions  simply because I was 
- f f e r e d  an  unusual oppor tun i ty  t o  become a f u l l  p ro f e s so r  a t  t h e  
- ' n ive rs i ty  s t r a i g h t  o u t  o f  i ndus t ry  t o  pursue my work on t h e  dose 
r educ t i on  of d i a g n o s t i c  x-rays which I had begun a t  Westinghouse 
'md j u s t  t o  show you under what e x c e l l e n t  c o n d i t i o n s - I  l e f t ,  I 
$+as r e t a i n e d  on a c o n s u l t a n t  c o n t r a c t  f o r  two yea r s  a f t e r  I l e f t  
des t inghouse  . 
f.lAKOR BECKER: Fine. Now, I d o n ' t  exac t l y  have t h e s e  ques t ions  
i n  p roper  o rde r ,  b u t  I ask  what means, what type  of ins t ruments  
or measurements are a v a i l a b l e  t o  s c i ence  o r  t h e  p u b l i c  a t  l a r g e  
t o  measure t h e  amount o f  r a d i a t i o n ,  i f  t h e r e  be  r a d i a t i o n  emi t t i ng  
f r o m  t h e s e  va r ious  p l an t s .  I s n ' t  t h e r e  any type  of ins t rumenta t ion  
t h a t  is a v a i l a b l e  to s u b s t a n t i a t e  t h e  c la ims t h a t  you make w i t h  
t h e  r e s p e c t  t o  t h e  amount of Stront ium 90 and whatever t h e s e  o t h e r  
chemicals. .  . .you w i l l  have t o  fo rg ive  my inep tness  on t h i s  mat te r  
because  I c e r t a i n l y  d o n ' t  p ro f e s s  t o  be  an a u t h o r i t y  on t h a t .  
I s n ' t  t h e r e  any way t h a t  t h e s e  c la ims can be s u b s t a n t i a t e d ,  f a c t u a l l y  
and s c i e n t i f i c a l l y ?  

DR. STEREFGLASS: That  is p r e c i s e l y ,  o f  course ,  t h e  subs tance  
of t h e  r e p o r t  which I s e n t  t o  t h e  Governor o f  Pennsylvania showing 
t h e  independent  measurements c a r r i e d  o u t  by t h e  NUS Corporat ion 
which by t h e  way c o n t a i n s  a number o f  people i nc lud ing  M r .  Deneuno 
who used t o  work f o r  t h e  AEC who is very  w e l l  versed  i n  t h e  measure- 
ment o f  t h e  r a d i o a c t i v i t y  around that p l a n t  and I s e n t  t h i s  r e p o r t  
t o  t h e  Governor wi th  a  pound of  b a s i s  on t hose  f i nd ings  o f  St ront ium 
90 i n  t h e  milk. A copy of which w i l l  be given t o  each of you a t  
t h e  end o f  our  meeting he re  and I have a  copy w i th  m e  and i n  h e r  
i.t shows t h e  a c t u a l  measurement o f  Stront ium 90 i n  t h e  milk c a r r i e d  
o u t  i n  e a r l y  1971 by t h e  NUS Corporat ion showing very  c l e a r  t h r e e  
f o l d  g r e a t e r  va lue  than f o r  rest c f  Pennsylvania and i n  f a c t  a f t e r  
t h e  p l a n t  was s h u t  down, i n  September o r  August f o r  r e p a i r s ,  S t ront ium 
4 0  l e v e l s  i n  t h e  milk w e r e  shown by t h e i r  own measurements t o  have 
come down t o  t h e  rest o f  Pennsylvania.  So t he se  measurements a r e  
c:uite a c c u r a t e  and I might say  t h a t  i n  a r e p o r t  j u s t  i s sued  by 
t he  Environmental P r o t e c t i o n  Agency which I have w i th  m e  he r e  and 
,ill be  g l a d  t o  have you look a t  it. I t  says  h e r e  i n  t h e  r e p o r t  
'.hat t h e r e  is no o t h e r  exp lana t ion  f o r  t h e s e  h igh l e v e l s  o f  St ront ium 
0 I n  f a c t ,  I w i l l  r e ad  you t h e  sentence  t h a t  a p p l i e s  Stront ium 90 
: n  t h e  milk,  page 8. A s u i t a b l e  exp lana t ion  cannot  be made o f  the 
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h i g h e r  than  average  St ront ium 90 l e v e l s  r epor ted  i n  1971. So 
the answer i s  yes ,  unfor tuna te ly  such measurements w e r e  no t  
c a r r i e d  o u t  by t h e  S t a t e  Heal th Department and when I checked 
w i th  M r .  Tom Jewruski,  t h e  head of t h e  department o f  r a d i o l o g i c a l  
h e a l t h  f o r  t h e  S t a t e  o f  Pennsylvania,  he t o l d  m e  t h a t  t h e  Naval 
Reactor  Branch which ope ra t e s  t h e  nuc lea r  p a r t  o f  t h e  Dukane 
L i g h t  Company's p l a n t ,  frowned upon t h e  state snooping around 
t h a t  p l a n t  and no p rev ious  environmental measurements o f  Stront ium 
90  had e v e r  been c a r r i e d  o u t  by t h e  S t a t e  of Pennsylvania. 

MAYOR BECKER: I n  o t h e r  words , . the  presence o f  Stront ium 90 
i n  your opinion d i d  co inc ide  wi th  t h e  opera t ion  o f  t h a t  p l an t ?  

DR. STERNGLASS: Not only  d i d  it co inc ide ,  b u t  w e  have t h e  
fo l lowing f a c t s  t h a t  o u t l i n e  t h e  r e p o r t  t o  t h e  Governor da ted  
January 21 and t h i s  is what it shows: N u m b e r  1, Strontium 90 i n  
the milk i n  e a r l y  1971 dec l ined  i n  d i s t a n c e  by a f a c t o r  of f i f t y  
t i m e s  nor th ,  south ,  e a s t  and w e s t  away from t h e  s t a c k  o f  t h a t  
p l a n t .  Fu r the r  more f o r  t h e  e a r l y  p a r t  of 1971 a s  shown i n  f i g u r e  
5, t h e  St ront ium 90 i n  t h e  cows, i n  the milk going around t h a t  
p l a n t ,  w i th in  e i g h t  miles of  it went down toge the r  wi th  t h e  power 
l e v e l  generated i n  t h a t  p l a n t .  Furthermore, t h e  decimidus dos imeters  
which w e r e  p laced  around it, which are t i n y  ch ip s  of some c r y s t a l  
which absorbs r a d i a t i o n  and can emit l i g h t  and one can use t h i s  
to measure it. W e  found by d e t a i l  s tudy o f  t h e  measurements 
c a r r i e d  o u t  by t h e  environmental consu l t an t  f o r  t h e  Duquesne L i g h t  
Company t h a t  t h e  dos imeters  upwind t w o  miles i n  Hookstown and 
Georgetown showed much less r a d i a t i o n  than t h e  ones on t h e  s i g h t .  
The ones downwind showed an i n  between l e v e l .  Exact ly c o n s i s t e n t  
w i t h  what every th ing  s a y s  he r e  a t  t h e s e  high levels, f i f t y -  
thousand t i m e s  h ighe r  than they were r epo r t ed  t o  t h e  Environmental 
P ro t ec t i on  Agency w e r e  indeed a t t r i b u t a l  to  t h a t  p l a n t  and no o t h e r  
a l t e r n a t i v e  exp lana t ion  h a s  been o f fe red .  

MAYOR BECXER: W e l l ,  Doctor, you made r e f e r ence  t o  comparing 
t h e s e  commercial r e a c t o r s  t o  submarine r eac to r s .  

DR. STERNGLASS: Y e s ,  t h a t  i s  c o r r e c t .  

MAYOR BECKER: What was t h e  p o i n t  t h a t  you w e r e  t r y i n g  t o  make 
i n  t h a t  comparison? 

DR. STERNGLASS: I would l i k e  t o  make t h e  fol lowing p o i n t  t h a t  
a submarine r e a c t o r  has  a f a n t a s t i c a l l y  g r e a t e r  degree of i n spec t i on  
and q u a l i t y  c o n t r o l  than  can be  a f fo rded  by a machine t h a t  has  t o  
compete wi th  c o m e r c i a l  gas  o r  o i l  o r  any o t h e r  f o s s i l  f u e l  burning 
p l a n t .  When Admiral Ricover wants a nuc lea r  r e a c t o r ,  h e  wants it 
to  ope ra t e  wi thou t  f u e l  change f o r  f i v e  t o  t e n  years ,  bu t  w e ,  i n  
commercial r e a c t o r s ,  now have t o  des ign  them s o  t h a t  t h e  c o r e  i s  
changed every q u a r t e r  year .  A q u a r t e r  of it is  p u l l e d  o u t  and 
replaced.  It i s  because t h e  nuc lea r  power p l a n t  i n  a submarine 
o r  s h i p  can be allowed t o  o p e r a t e  a t  much lower e f f i c i e n c y  of t h e  
o r d e r  of twenty to twenty-two percen t  i n  such a way t h a t  t h e  thermal  
loading,  t h e  d e n s i t y  of energy p e r  u n i t  volume is  much lower. 
Therefore ,  t h e  h e a t i n g  is  much lower, t h e  r i s k  o f  co r ro s ion  is 
much l e s s ,  t h e  r i s k  o f  leakage i n t o  t h e  primary and secondary 
coo l an t  i s  much less. Therefore,  t he se  p l a n t s  you might say a r e  
t h e  Rol l s  Koyces of t h e  Indus t ry .  Unfortunately,  an  economy of 
an au tocob i le  na t i on  could no t  be  based on Ro l l s  Royces. Tragedy 
i s  t h a t  people a r e  taken t o  t h a t  p l a n t ,  show t h i s  Ro l l s  Royce and 
t h e  d e l i v e r y  is a Corvai r .  
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IAYOR BECKER: I was cur ious  about  t h e  e f f e c t  of co r ro s ive  
n f f e c t s  on s t a i n l e s s  steel and n o t  be ing a s c i e n t i s t ,  I was 
~ inde r  t h e  impression t h a t  s t a i n l e s s  was almost impervious. 

UR.  STERNGLASS: That a l s o  was ou r  impression,  i n  f a c t ,  I 
ren.ecaer many of  my f r i e n d s  hoping t h a t  our  newly developed 
s t a i n l e s s  steels could resist corros ion.  But, I have wi th  m e  
r e p o r t s  by t h e  Environmental P ro t ec t i on  Agency t h a t  show t h a t  
each and every r e a c t o r ,  whether it had used Z i r ca lo id  4 o r  
S t a i n l e s s  S t e e l  o r  any o t h e r  a l l o y  t h a t  has y e t  been imagined 
i n c l u d i n g  t h e  B r i t i s h  r e a c t o r s ,  each and every one inc lud ing  
t h e  gas  cooled r e a c t o r s  have su f f e r ed  from cor ros ion  problems. 
The t e r r i b l e  t ragedy is t h a t  w e  a r e  dea l i ng  wi th  a  new phenomena 
t h a t  had n o t  been looked a t  enough and w e  d o n ' t  know how t o  
s o l v e  it. I n  fact ,  a t  t h e  resea rch  l a b  a t  Westinghouse, a  g r e a t  
d e a l  o f  r e sea r ch  has  been going on i n  ma te r i a l s  and many of  my 
f r i e n d s  have been engaged i n  t h a t  problem. The t ragedy i s  t h a t  
under t h e  f l u x  o f  h igh i n t e n s i t y  neutrons and high temperatures,  
t h e  c r ack ing  and t h e  t i n y  development of cor ros ion  c racks  is much 
a c c e l e r a t e d .  Much beyond what w e  f i n d  i n  an o rd ina ry  s i t u a t i o n  
wi thou t  t h i s  i n t e n s e  r a d i a t i o n  f i e l d .  And t h i s  is ,  t h e r e f o r e ,  
t h e  n a t u r e  o f  t h e  problem t h a t  man h a s  go t t en  i n t o .  On paper ,  
and  I be l i eved  it, nuc l ea r  seemed t o  be t h e  answer. There w e r e  
'iwo t r a g e d i e s  i n  a  s ense  t h a t  i n t e r f e r r e d  wi th  ou r  be ing  ab l e  t o  
r e a l i z e  t h a t  g r e a t  hope. One i s  t h e  r e a l i t y  of m a t e r i a l s ,  p r o p e r t i e s ,  
c o r r o s i o n ,  cor ros ion ,  cor ros ion .  The o t h e r  one is t h e  g r e a t  and 
unan t i c ipa t ed  s e n s i t i v i t y  o f  t h e  developing organisms. I might 
j u s t  add one t h i n g  t h a t  has  g r e a t  bea r ing  on ou r  concern, n o t  

, ~ n l y  was St ront ium 90 h igh  i n  t h e  milk of those  cows b u t  i n  t h e  
l a s t  few months, w e  l e a rned  from a v e t e r i n a r i a n  t h a t  has  been 
ntudying some o f  t h e s e  d a i r y  herds  t h a t  reproduct ion  o f  d a i r y  
zerds ,  o f  c a t t l e  he rds  h a s  dropped from s i x t y  pe rcen t  t o  t e n  p e r  
.:ent, s p e l l i n g  t ragedy and d i s a s t e r  f o r  t h e  l o c a l  d a i r y  indus t ry .  

1-IAYOR BECKER: L e t ' s  j u s t  t ake  a  hypo the t i c a l  s i t u a t i o n  t h a t  
:;ou have a nuc l ea r  p l a n t  t h a t  i s  ope ra t i ng  a t  whatever pe rcen t  of 
.:apacity t h a t  you care f o r  it t o  ope ra t e  a t  f i f t y ,  seventy-f ive  
1.r even a hundred, I d o n ' t  know which f i g u r e  t o  use, what would 
)e t h e  l i f e  expectancy s o  t o  speak of t h a t  p l a n t ,  w e r e  it ope ra t i ng  

s a y  a t  f i f t y  pe r cen t ,  seventy-f ive pe rcen t  o r  a  hundred pe rcen t  
capac i ty?  Would it reduce i ts  l i f e  expectancy by h a l f  i f  it were 
o p e r a t i n g  a t  a hundred percen t  i f  t h a t  i s  such an  o b t a i n a b l e  f i g u r e ,  
which I d o n ' t  know? 

DR. STEMGLASS: A s  you can see, I d o n ' t  know. I can g ive  you 
an approximate e s t ima t ion  based upon t h e  submarine exper ience .  
There it is p o s s i b l e  t o  keep f u e l  elements ope ra t i ng  f o r  a t  l e a s t  
f i v e  yea r s .  Operat ing,  l e t ' s  say ,  a t  twenty-two pe rcen t  e f f i c i e n c y  
compared t o  a lmost  t h i r t y  pe rcen t  f o r  commercial. machines where f u e l  
rods  have t o  be r e g u l a r l y  replaced a t  l e a s t  every y e a r  o r  two. SO 
w e  a r e  t a l k i n g  about  something l i k e  two t o  f i v e  f o l d  reduc t ion  i n  
l i f e  by going from a twenty pe rcen t  e f f i c i e n t  ope ra t i on  t o  about  a  
t h i r t y  e f f i c i e n t  ope ra t i on ,  b u t  t h a t  would be  j u s t  a very crude 
e s t i m a t e .  There a r e  many f a c t o r s  involved.  A s  you perhaps know, a s  
the r e s u l t  of f u e l  d e n s i f i c a t i o n  which t u r n s  o u t  t h a t  t h e  f u e l  rods,  
t h e  m a t e r i a l s  i n  t h e  f u e l  rods ,  tend t o  dens i fy  and c o l l a p s e  down t h e  
tube .  The Atomic Energy Commission has  had t o  o r d e r  f u e l  rods manu- 
f a c t u r e d  by some manufacturers t o  be opera ted  a t  much lower temperatures 
and lower e f f i c i e n c i e s  and t h i s  is, o f  course ,  a  f a c t o r  i n  t h e  
p r e s e n t  d i s cus s ion  of t h e  co re  coo l ing  acc iden t  system. Because 
i f  t h i s  were n o t  done, co re  cool ing  a c c i d e n t ' s  might be  more l i k e l y  
c l r  s e r i o u s  i n  consequence. Now,  when t h e  p l a n t  is opera ted  a t  
seventy-f ive  pe rcen t  o f  its normal r a t i n g s ,  then,  o f  course ,  much 
of  t h e  economy t h a t  t h e  nuc l ea r  p l a n t  r e p r e s e n t s  beg ins  to vanish.  

1 
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Because n o t  only  is it gene ra l l y  plagued wi th  many problems 
a s  a l l  new eng ineer ing  and high technology systems a r e ,  b u t  
it a l s o  has  t h e  o t h e r  problems of  unexpected f u e l  d e n s i f i c a t i o n  
and t h e  problem of  c o r e  coo l ing  a c c i d e n t s  which have fo rced  a 
d r a s t i c  r educ t i on  i n  many p l a n t s  o f  t h e  t h e o r e t i c a l l y  expected 
power performance. So economically t h e s e  p l a n t s  t u r n  o u t  t o  be  
d i s a s t e r s  f o r  some of t h e s e  u t i l i t i e s .  

MAYOR BECKER: Doctor, i f  w e  a r e  t o  accep t  t h e  f a c t  then t h a t  
n u c l e a r  power a t  this p o i n t  i n  t i m e  'is n o t  t o  be accepted genera l ly ,  
then  what a r e  t h e  a l t e r n a t i v e s ?  W e  know t h a t  w e  need energy. 

DR. STERNGLASS: Absolutely: 

MAYOR BECKER: What a r e  t h e  a l t e r n a t i v e s ?  

DR. STERNGLASS: W e l l ,  I b e l i e v e  w e  heard t h i s  morning by re- 
p r e s e n t a t i v e s  of the L igh t  Company o r  t h e  Board t h a t  rue do n o t  
have t h e  g r e a t  p o t e n t i a l  f o r  t h e  n e x t  few hundred years  t o  m e e t  
ou r  needs w i t h  c l e an  gas  made from coa l .  A p l a n t  i n  Germany i n  
Lieudenam now opera t ing ,  much l a r g e r  than Shippingport ,  ope ra t i ng  
on c l ean  gas  from coal .  That  w i l l  t i e  us  over  f o r  t h e  nex t  twenty, 
t h i r t y ,  f o r t y  y e a r s  u n t i l  even D r .  T e l l e r  f i n a l l y  admits t h a t  w e  
should have developed fuss ion .  And a l s o ,  w e  should have tapped 
i n t o  the g r e a t  geothermal resources .  You w i l l  have to  r e a l i z e  
t h a t  h a l f  t h e  power i n  San Francisco  i s  now be ing  supp l ied  by 
underground geothermal energy j u s t  from a  few p l a n t s  no r th ,  seventy ,  
o r  e i g h t y  mi les  no r th  o f  San Francisco.  So t h e  geothermal has  an  . 
enormous p o t e n t i a l  f o r  the e n t i r e  western p a r t  o f  t h e  country 
i nc lud ing  Plexico, New Mexico, Arizona and Ca l i fo rn i a ,  e s p e c i a l l y  
because t h e  h e a t  sources  i n  t h e  e a r t h  a r e  r e l a t i v e l y  shal low and 
can be t rapped r e l a t i v e l y  e a s i l y .  I n  f a c t ,  t h e  government i s  now 
l e a s i n g  land f o r  the exp lo ra t i on  f o r  geothermal sources.  F i n a l l y ,  
you a r e  b l e s sed  h e r e  wi th  h l o t  o f  sunshine which w e  d o n ' t  even 
have i n  P i t t sbu rgh .  And t h e r e  a r e  numerous methods o f  u t i l i z i n g  
s o l a r  energy, some of which t h a t  can b e  p u t  i n t o  p r a c t i c e  on t h e  
b a s i s  of t h r e e  t o  f i v e  yea r s ,  o t h e r s  on t h e  b a s i s  of t e n  to  f i f t e e n  
years .  But u n t i l  t h e s e  t h i n g s  come about ,  w e  have ample c o a l ,  
ample ways o f  c l ean ing  o u t  t h e  s u l f u r ,  ample ways o f  c l ean ing  o u t  
the d u s t ,  the d i r t ,  even some traces o f  n a t u r a l  r a d i o a c t i v i t y  i n  
c o a l  which does e x i s t . * I n  which I b e l i e v e  is i n  no way n e g l i g i b l e  
i n  e f f e c t s  on man, bu t  w e  have t h e  p o t e n t i a l  f o r  a  c l e a n  gas p l a n t  
and t h e  s tudy  by t h e  ETA has  shown no changes i n  r a d i o a c t i v i t y  
around n a t u r a l  gas  p l a n t s  and no h e a l t h  e f f e c t s  e i t h e r  on t h e  
i n f a n t  o r  cancer  from t h e  burning of c l ean  n a t u r a l  o r  o t h e r  gas  
from coal .  

MAYOR DECKER: A r e  t h e r e  any o t h e r  ques t ions ,  Council? 

MR. LEO MENDOZA: M r .  Mayor, I would l i k e  t o  ask D r .  S t e r n g l a s s  
o r  any of t h e  o t h e r  gentlemen who a r e  here--is t h e r e  any informat ion 
a v a i l a b l e  on t h e  f i nd ings  o f  t h e  AC o r  Atomic Commission t o  t h e  
gene ra l  pub l i c  a t  t h i s  time? 

DR. STERNGLASS : Could you r e p e a t  t h a t  ques t ion ,  I am very ha rd  
o f  hear ing .  

MR. i.IE.IENDOZA: Is t h e r e  any informat ion on t h e  f ind ings  of t h e  
Atomic Commission a t  t h i s  t i m e  t h a t  is a v a i l a b l e  t o  t h e  gene ra l  
pub l ic?  
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DR. STERNGLASS: Y e s ,  I be l i eve  by w r i t i n g  t o  t h e  Divis ion  of 
Opera t iona l  S a f e t y  o r  t h e  EPA t h a t  i t  is pos s ib l e  t o  ob t a in  t h i s  
r e p o r t  which made an i n v e s t i g a t i o n  of t h e  NUS f ind ings  around the  
Sh ipp ingpor t  p l a n t ,  i f  t h a t  i s  what you a r e  r e f e r r i n g  t o .  And i t  
shows t h a t ,  a l though some people w e r e  th ink ing  t h a t  some of t h e  
.!osiinetersmight be due t o  some extraneous f a c t o r s  l i k e  f l y i n g  t h e  
dos imete r s  down t o  N e w  Mexico. Bas i ca l l y ,  t h e  r e p o r t s  show and 
tnese  a r e  pub l i c ,  t h a t  Stront ium 90 i n  t h e  milk could no t  be ex- 
p la ined  i n  any o t h e r  reasonable  way. I n  add i t i on ,  o t h e r  r e p o r t s  
a r e  a v a i l a b l e  and I have them wi th  me. These r e p o r t s  a r e  of t h i s  
type .  They a r e  a v a i l a b l e  from t h e  Environmental P ro tec t ion  Agency 
c a l l e d  Radioact ive Waste Discharges t o  t h e  Environment from Nuclear 
Power F a c i l i t i e s ,  BRH, DER 70-2. And it shows f o r  a l l  t h e  p l a n t s  
t h a t  have been i n  opera t ion ,  how they have been l eak ing ,  how much 
r a d i a t i o n  has  gone i n t o  wa te r ,  how much has  gone i n t o  t h e  a i r ,  how 
y e a r  by y e a r  t h e  amount of leakage i n t o  t h e  people ' s  food and d i e t  
has  gone up a s  t h e  cor ros ion  has  took place .  A l l  t h i s  came a v a i l -  
a b l e  twenty-five years  a f t e r  t h e  dawn of t h e  atomic age. 

I .  PUFILLO: Doctor, may I ask  you a ques t ion?  I d o n ' t  know 
any th ing  about  it of  course.  You sqy t h a t  t h e  cond i t ion  t h a t  you 
c l a im  going on around P i t t sbu rgh  was caused by t h e  ways t h a t  t h a t  
p l a n t  w a s  opera ted  o r  do  you c la im t h a t  any nuc l ea r  p l a n t  would 
Lave. t h e  same e f f e c t ?  

DR. STERNGLASS : I would, I am a f r a i d  t o  say  t h a t  t h e  p l a n t  
u n t i l  r e c e n t l y  i n  t h i s  pub l i ca t i on  was claimed t o  be t h e  c l e a n e s t  
o f  a l l  having, i n  f a c t ,  claimed only one one thousandth o f  one 
pe rcen t  o f  t h e  pe rmiss ib le  dose i n  1968 f o r  ins tance .  I f  t h i s  
a l a n t  produced such s e r i o u s  e f f e c t s ,  it seems t o  me t h a t  t h e r e  i s  
almost  no  hope t h a t  any o t h e r  p l a n t  could pos s ib ly  do much b e t t e r .  

MR. PUFILLO: Uh......do you t h ink  t h a t  t h i s  is a f a l s e  s ta tement?  - 
DR. STERNGLASS : A t  this p o i n t ,  it is  an open ques t ion .  W e  
cannot ,  a t  t h i s  moment, prejudge t h e  f i nd ings  o f  t h e  committee 
..ppointed by Governor Sha f t .  I f i rmly  b e l i e v e  t h a t  s i n c e  1967, 
-he r e p o r t s  were f a l s i f i e d  and abnormally low emissions w e r e  
- epor ted  f o r  t h e  p l a n t  because t h e  yankee r e a c t o r  which has  t h e  
iame emissions p e r  k i l o w a t t  genera ted  p r i o r  t o  t h a t ,  kep t  showing 
i s i n g  va lue  where they  dropped t e n  thousand t i m e s  p e r  k i l o w a t t  p e r  

.hippingport .  I persona l ly  b e l i e v e  t h a t  w e  have a s e r i o u s  problem 

..a terms o f  p roper  r e p o r t i n g  because t h e  people cannot  s m e l l  it, 
 hey cannot  taste it, they cannot f e e l ,  they cannot  see t h e  d i r t y  
r~lume coming o u t .  I t  i s  t o o  tempting when you are t r y i n g  t o  sel l  
*iero release reactors n o t  t o  f u l l y  r e p o r t  them. Even be fo re  t h a t  
and i n  other reactors, there w e r e  rises i n  i n f a n t  mor t a l i t y ,  rises 
of prematur i ty ,  rises o f  cancer  which w e  now see. So I b e l i e v e  
even a t  t h e  l i m i t s ,  i f  they w e r e  c o r r e c t l y  r epo r t ed ,  even then  w e  
cannot  b e  s u r e  i n  f a c t ,  a s  w e  must, i f  w e  a r e  going t o  completely 
depend on t h i s  form of  energy f o r  t h e  f u t u r e .  W e  cannot  be  s u r e  
t h a t  a l l  t h e  r e a c t o r s ,  manufacturers and t h e  u t i l i t i e s  have been 
l y i n g  t o  us and t h a t  they w e r e  r e a l l y  q u i t e  d i f f e r e n t .  I t h i n k  
t h a t  w e  have t o  assume t h a t  i n  sone c a s e s ,  they w e r e  reasonably 
c l o s e  t o  t e l l i n g  t h e  t r u t h .  Ce r t a in ly  some of  t h e  r e a c t o r s  t h a t  
w e r e  r epo r t ed  t o  have as much a s  f i f t y  pe r cen t  o f  t h e  maximum 
permiss ib le  o f  f i v e  hundred M R 1 s  a p l a n t ,  c e r t a i n l y  they seemed 
t o  have r epo r t ed  a t  l e a s t  t h e  e x t e r n a l  dose reasonably c o r r e c t l y .  
So w e  can  only  s a y  t h e  fol lowing,  t h a t  from every th ing  t h a t  w e  
have s een  from t h e  f i f t e e n  p l a n t s  t h a t  w e  have inspec ted ,  w e  have 
looked a t  t h e  d a t a ,  w e  cannot f e e l  t h a t  any would be adequate f o r  
m e  t o  want t o  raise my family nex t  door. 
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l.IAYOR BECRER: Y e s ,  j u s t  a  minute, D r .  Hull. 

DR. HULL : I was i n v i t e d  he re  and t o  my r i g h t s ,  I d i d  n o t  know 
who would speak wi th  a  con t ra ry  p o i n t  of view. I wasn' t  a b l e  t o  
a n t i c i p a t e  what might be  s a id .  There was some rumor t h a t  you might 
be ,  D r .  S t e r n g l a s s ,  and I r e a l i z e  t h a t  I have had more than my 
s h a r e  o f  your t i m e  a l ready .  I have brought  a  few s l i d e s  wi th  m e  
and I handed o u t  some informat ion and I w i l l  j u s t  say simply r i g h t  
now t h a t  i n  my judgement, t h e r e  i s  no s c i e n t i f i c  information t o  
backup any o f  t h e  a l l e g a t i o n s  t h a t  D r .  S t e rng l a s s  has s a i d  and I 
t h i n k  t h a t  it might be worth your whi le  to  see t h e  s c i e n t i f i c  
evidence on t h i s  mat ter .  -, 

MAYOR BECKER: Can w e  do t h a t  a t  t h e  proper  time? You w i l l  have 
a  chance f o r  r e b u t t a l  a f t e r  D r .  S t e r n g l a s s  has  f i n i s h e d  h i s .  

MR. PUFILLO: I want t o  say  one t h i n g  be fo re  he has  h i s  r e b u t t a l .  
I want everybody else t o  have a chance t o  speak on it, t o  speak on 
it before  he has  h i s  r e b u t t a l .  

MAYOR BECKER: M r .  P u f i l l o ,  w e  have a  form of  an agenda h e r e  and 
I would l i k e  t o  s t i c k  to it i f  humanly poss ib le .  

MR. PUFILLO: My name is on it. 

MAYOR BECKER: Y e s  sir, I know, I have seen  it. D r .  S t e rng l a s s ,  
I a m  going t o  make one f u r t h e r  observat ion  and f u r t h e r  expose my 
ignorance on t h i s .  I know man is g u i l t y  o f  a  l o t  o f  crimes, t h e r e  
is no ques t ion  about  t h a t .  I f i n d  it hard  though t o  b e l i e v e  t h a t  
w e  would knowingly v i s i t  t h i s  type  o f  cond i t ion  upon ou r  own people.  
Now, i f  it w e r e  some fo r e ign  na t ion ,  t h i s  would be e n t i r e l y  p o s s i b l e  
perhaps. But upon ou r  own people,  ou r  own neighbors,  indeed upon 
o u r  own r e l a t i v e s  i n  c e r t a i n  cases perhaps, even ourse lves .  The 
d o l l a r  is a g r e a t  a t t r a c t i o n  i n  t h e  United S t a t e s .  That goes with- 
o u t  saying b u t  t o  p e r p e t r a t e  misinformation o r  crimes on ou r  own 
s o c i e t y  knowingly, i s  almost  d i f f i c u l t  f o r  m e  t o  understand. I 
j u s t ,  r e a l l y ,  w i th  a l l  of ou r  imperfec t ions ,  I f i n d  it i s  hard  t o  
accep t  and I am n o t  saying t h a t  I d i scoun t  everything t h a t  you have 
been saying,  b u t  i t  would seem t o  m e  t h a t  some respons ib le  people 
some whete i n  t h e  na t i on ,  perhaps you a r e  one of  those ,  would be 
cha l l eng ing  t h e s e  cond i t i ons  even g r e a t e r ,  t o  a g r e a t e r  e x t e n t  
perhaps than l e t ' s  say  you a r e  and I am n o t  s i n g l i n g  you o u t  s i ng ly ,  
you a r e  fo l lowing your. . . . . . .  

DR. STERNGLASS : I would be g l ad  t o  comment on t h a t .  I t o o  
be l i eved  exac t l y  a s  you d i d  and i n  f a c t  when I wrote my book, "Low 
Level  Radia t ion" ,  which was published about  a  yea r  ago. A t  t h a t  
time, I c i t e d  che Shippingpor t  p l a n t  a s  t h e  kind of c lean  p l a n t  
t h a t  I thought would be an example of t h e  k ind t h a t  could be  done 
i f  w e  were w i l l i n g  t o  p u t  our  money i n t o .  ,That i s  how much I too 
had be l i eved  what you be l i eve .  And t h e  t ragedy t h a t  I be l i eved  
came about  n o t  by any i n t e n t  t o  k i l l  o r  mame our  own people,  nothing 
l i k e  t h a t .  Any p o l l u t e r  who lets t h e  smoke go during t h e  n i g h t  
a s  you w e l l  know, does it because he  t h inks  it d o e s n ' t  ma t te r  t h a t  
much anyhow. The people a r e  too  e x c i t e d  and a  l i t t l e  b i t  of smoke 
from t h e  s t a c k  won' t  h u r t  them anyhow. Do you understand, i t  i s  
t h a t  f e e l i n g .  You have t o  r e a l i z e  t h a t  f o r  t h e  major p a r t  o f  t h e  
l a s t  twenty y e a r s ,  w e  w e r e  de tonat ing  bombs i n  t he  a i r  t h a t  gave 
us f i v e  o r  t e n  t i m e s  a s  much r a d i o a c t i v i t y  than these  p l a n t s  d id .  
You s e e  and w e  d i d  i n  o r d e r  t o  p r o t e c t  t h e  s e c u r i t y  o f  our  country 
and, t h e r e f o r e ,  i t  was excusable and necessary under t h e  circum- 
s t a n c e s .  And t h e  people who w e r e  involved i n  t h e  c o n t r o l  o f  radio-  
a c t i v i t y  l e v e l s  s a i d ,  my God, how much could it mat te r ,  i f  I l e t  
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t h i s  l i t t l e  b i t  of r a d i a t i o n  go and d o n ' t  t e l l  my boss i f  down t h e  
L'hio River  t h e r e  i s  twenty t i m e s  a s  much coming dur ing t h e  t i m e  o f  
n u c l e a r  t e s t i n g .  You see and so t h e  r a t i o n a l i t y  was t h a t  of t h e  
Cold Tlar, of t h e  bomb coming, and i n  f a c t ,  even t h e  Chinese and 
French a r e  cont inuing t o  t e s t  and you can argue what i s  D r .  S t e rng l a s s  
s o  worr ied  about  a s n a l l  amount of r e l e a s e  when t h e  French and 
Chinese a r e  about  t o  de tona te  huge amounts o f  f i s s i o n  products  
i n t o  t h e  atmosphere. That i s  t r u e  and t h a t  i s  how people r a t i o n a l i z e  
r e l e a s i n g  a l i t t l e  b i t .  They d i d n ' t  t h i n k  it was such a c r i m e .  
Tn f a c t ,  a t  t h a t  t ime when t h i s  w a s  going on, it was widely be l i eved  
.:nd many people s t i l l  do, t h a t  smal l  amounts of r a d i a t i o n  probably 
;>reduce no d e t e c t a b l e  e f f e c t  a t  a l l .  But t h e r e  i s  some s a f e  thresh-  , 

= ~ o l d  o r  p r a c t i c a l  th reshho ld  below which nothing happens. That has 
5een t h e  d o c t r i n e  o f  t h e  AEC. I t  was announced f o r  many yea r s  
x n t i l  r e c e n t l y  when t h e  cr i t ics  l i k e  D r .  Gofman f i n a l l y  brought 
Lhis ques t i on  o u t  i n t o  t h e  open, t h a t  t h e r e  r e a l l y  is no evidence 
f o r  a s a f e  th reshho ld .  Many people who design t h e  p l a n t ,  d i d  s o  
w i t h  t h e  b e s t  o f  b e l i e f  t h a t  a l i t t l e  b i t  of r a d i o a c t i v i t y  r e l e a s e  
Is n o t  going t o  do such s e r i o u s  t h ings .  I do n o t  b e l i e v e  t h a t  t h e  
;>eople who made those  r e l e a s e s  and t hose  dec i s i ons  yea r s  ago d i d  
s o  knowing t h a t  t e n s  of hundreds of people i n  Beaver County, a 
y e a r  and it i s  now about  a hundred p e r  y e a r  i n  excess  o f  expec t a t i ons  
and n o t  a s m a l l  num.ber,'that had no idea .  I th ink  w e  g ro s s ly  
underest imated it and I was j u s t  as g u i l t y  a s  everyone else and I 
would have s a i d ,  t h e r e  c a n ' t b e  any harm i n  l e t t i n g  a l i t t l e  b i t  
o f  r a d i o a c t i v i t y  go and it i s  easy  t o  c l o s e  your eyes  t o  something 
l i k e  a l i t t l e  puff  of smoke coming o u t  o f  t h e  s t ack .  How much 
cou ld  i t  h u r t  you? And it was under t h e s e  cond i t ions  t h a t  w e  have 
t o  look a t  it, you see. It i s  n o t  an i n t e n t  t o  k i l l  your own family.  
I mean t h a t  obviously d i d  n o t  t ake  p lace .  What took p l ace  w a s  
ignorance ,  a b e l i e f ,  a s e l f  decept ion  which people who wanted t o  
see a good technology come about  who thought  they w e r e  doing t h e  
best f o r  s o c i e t y .  And I th ink  w e  see t h e  same th ing  i n  t h e  Nater- 
$a t e  s i t u a t i o n  where people thought  they w e r e  a c t i n g  i n  t h e  n a t i o n a l  
i n t e r e s t  i n  t h e  b e s t  i n t e r e s t  i n  t h e  country and w e  have t o  p u t  
o u r s e l v e s  i n  t h a t  psychologica l  pos i t i on .  That under c e r t a i n  
r > a s i t i o n s ,  people  f e e l  t h a t  it is  necessary to do something t h a t  
?.ight be a g a i n s t  t h e  l a w  because o f  t h e  g r e a t e r  n e c e s s i t y  o f  provi -  
l i n g  and a s s u r i n g  power f o r  t h e  end, f o r  a l l  over ,  f o r  decades,  
,:nd f o r  me l in i e r  to  come i f  w e  could on ly  prove t h i s  technology. 
'ou see, t h e  tempta t ion  t o  want t o  see one ' s  own b r a i n  c h i l d  l i v e  
ad produce a l l  o f  t h e  necessary  power f o r  t h e  world,  i s  s o  g r e a t  

. h a t  I do n o t  b e l i e v e  human beings  can resist t h a t  tempta t ion  and 
Sxerein l ies t h e  g r e a t e s t  danger o f  atomic energy. Namely i n  t h e  
r a i l t y  o f  man. That  is what I am s o  a f r a i d  o f .  

*?AYOR BECKER: Are there any f u r t h e r  ques t i ons  o f  D r .  S t e rng l a s s?  

2omeone i n  Audience: I would l i k e  to  a sk  D r .  S t e rng l a s s ,  Why 
-he members o f  i n d u s t r y  do p u t  up  f raudulent . . . . I  j u s t  cannot  a ccep t  

i h a t  a s  f a c t  and t o  m e  i t  is a misleading s ta tement .  I t  i s  uncom- 
.7rehensible t o  b e l i e v e  t h a t  anyone would f a l s i f y  r e p o r t s  o f  t h a t  
na tu re .  

DR. STERNGLASS : W e l l ,  t h i s  o f  course  w i l l  be decided,  I hope 
a t  l e a s t  i n v e s t i g a t e d  i n  t h e  c o u r t  and by t h e  Governor 's f a c t  f i nd ing  
committee t h a t  w i l l  m e e t  J u l y  31. 

MAYOR BECKER: Thank you Doctor, thank you very much. 
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DR. LEUINE: A t  t h i s  p o i n t ,  w e  would l i k e  t o  in t roduce  our  second 
speaker .  H e  i s  D r .  John W. Gofman who you have j u s t  heard many 
r e f e r e n c e s  to .  D r .  Gofman is a Ph.D. and an M.D. H e  rece ived h i s  
Ph.D. i n  Nuclear Phys i ca l  Chemistry from t h e  Univers i ty  of C a l i f o r n i a  
i n  Berkeley i n  1943 and an M.D. from t h e  Univers i ty  o f  C a l i f o r n i a  
i n  San Francisco  i n  1946. From 1947 t o  January 1973, D r .  Gofman 
was p ro fe s so r  of Medical Physics  a t  t h e  Univers i ty  o f  C a l i f o r n i a  
i n  Berkeley and resea rch  a s s o c i a t e  a t  t h e  Atomic Energy Commission, 
Lawrence Radia t ion  Laboratory a t  Berkeley and Livermore. H e  was 
co-discoverer  of Uranium 232, Uranium 233 and Kotactinium 233 and 
co-discoverer  o f  slow and f a s t  neutron f i s s i o n  a b i l i t y  of Uranium 
233. H e  co-invented t h e  u r a n i a l  a c i d  test process  for ,plutonium c- 

s e p a r a t i o n  and co-invented t h e  Columbia Moxide Process f o r  Plutonium 
sepa ra t i on .  H e  has  done resea rch  on low l e v e l  r a d i a t i o n ,  chromisones 
i n  cancer  and h a s  been group l e a d e r  o f  t h e  plutonium p r o j e c t  a t  
t h e  Atomic Energy Commission's Lawrence Radiat ion Labora tor ies .  
D r .  Gofman rece ived  t h e  1972 Stuper  p r i z e  f o r  p ioneer ing work i n  
t h e  Cause, Treatment,  and Prevention o f  A r t e r i a l  Scoross is .  D r .  
Gofman is an outspoken cri t ic on Nuclear Power. H e  wrote s e v e r a l  
books, publ ished over  two hundred s c i e n t i f i c  papers.  D r .  Gofman. 

DR. JOHN W. GOFMAN : Mayor Becker, m e m b e r s  o f  the San Antonio 
C i t y  Council and c i t i z e n s  o f  San Antonio. Th i s  is an unusual 
occas ion where the Ci ty  Council  dec ides  to, a t  least make an e f f o r t  
t o  be  f a i r  i n  having evidence presented  so t h a t  you have i n v i t e d  
some people t h a t  a r e  n o t  proponents o f  nuc lea r  power. And I would 
l i k e  to  express  my app rec i a t i on  t o  t h e  C i t y  Council f o r  its wisdom 
i n  doing t h i s .  It i s  w i s e  on f u r t h e r  grounds because t h e  t i m e  is 
h e r e  now, t h a t  c i t i z e n s  want t o  know who s p e c i f i c a l l y  among t h e i r  
government l e a d e r s  p u t  us i n t o  one s i t u a t i o n  o r  another  and I hope 
when your a c t i o n  i s  taken and t h e  a c t i o n  of Ci ty  Pub l ic  Serv ice  i s  
t aken ,  on a d e c i s i o n  w i t h  r e s p e c t  t o  nuc lea r  power t h a t  t h e  vo t i ng  
on t h i s  mat te r  w i l l  b e  a mat te r  o f  p u b l i c  record  because t h e r e  a r e  
going t o  b e  very s e r i o u s  ques t i ons  asked down t h e  l i n e  wi th  r e s p e c t  
t o  nuc l ea r  power. I cons ide r  t h a t  i n e v i t a b l e .  I have provided 
you wi th  t h r e e  papers  t h a t  I wrote and I won' t  go i n t o  them i n  
d e t a i l  b u t  I provided them f o r  your background. Number 1, On The 
Hazard o f  Radia t ion  a s  p resen ted  by a s t a t i s t i c  symposium by 
i n v i t a t i o n .  The second, on t h e  reprocess ing p l a n t  i n  South Caro l ina  
which is a necessary p a r t  of t h e  nuc lea r  i n d u s t r y  a t  t h e . i n v i t a t i o n  
o f  South Caro l ina  S t a t e  L e g i s l a t u r e  i n  which I pointed  o u t  t o  you 
t h e  problems of  Plutonium. A reason f o r  t u rn ing  o f f  t h e  nuc lea r  
power i ndus t ry  long ago and which I cons ider  f o r  man t o  go forward 
w i t h  t h i s  i n d u s t r y  i n  t h e  f a c e  o f  plutonium is  unthinkable.  I t  is 
c l e a r l y  s p e l l e d  o u t  f o r  you b u t  I w i l l  go i n t o  t h e  h i g h l i g h t s .  
And l a s t l y ,  an a r t i c l e  which I wrote a t  t h e  r eques t  of Environmental 
Action magazine e n t i t l e d ,  "Moratorium: The So lu t ion  t o  t h e  Nuclear 
Power Problem", t h a t  expresses  my views. I n  each of t h e s e  papers ,  
every th ing  t h a t  I have s t a t e d  t h e r e ,  whether i t  was a y e a r  ago, 
h a l f  a y e a r  ago, o r  today,  my views have n o t  changed one i o t a .  
P.!ayor,Becker, you suggested t h a t  w e  might t iant t o  cons ider  i n  making 
o u r  p r e s e n t a t i o n s  what D r .  T e l l e r  has  t o  say. I no t  on ly  l i s t e n e d  
t o  D r .  T e l l e r ' s  t apes  t h i s  morning, b u t  I might p o i n t  ou t  t o  you 
t h a t  f o r  seven yea r s ,  D r .  T e l l e r  and I w e r e  co-associa te  d i r e c t o r s  
o f  t h e  Lawrence Livermore Laboratory. A s  such, w e  met a t  d i r e c t o r s  
meetings once a week and w e  m e t  many many t i m e s  i n  ex t ens ive  d e t a i l e d  
conferences.  So t h a t ,  D r .  Te l ler ' s  views a r e  very w e l l  known t o  
m e  and mine a r e  very w e l l  known t o  D r .  T e l l e r  and whi le  he i s  one 
hundred percen t  for nuc l ea r ,  1 a m  one hundred percent  a g a i n s t  nuclear .  
Both having heard  D r .  Te l le r ' s  opinion before  and again  t h i s  morning, 
b u t  I would l i k e  t o  p o i n t  o u t  something. I would urge you t o  
l i s t e n  t o  t h a t  t a p e  very c a r e f u l l y  because whi le  D r .  T e l l e r  te l l s  
you he  i s  one hundred percen t  f o r  nuc lea r ,  h e  a l s o  te l ls  you why 
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jou should  be one hundred percen t  a g a i n s t  nuclear .  And what i s  
?ore,  whi le  you heard p r e sen t a t i ons  t h i s  morning, p r e s e n t a t i o n s  
t h a t  I n i g h t  say l ack  on ly  one f e a t u r e ,  a b i t  of human humil i ty .  
i h i l e  you heard p r e sen t a t i ons  t h a t  t o l d  you why you should go 
,head wi th  nuc lea r ,  t h e r e  w e r e  a l s o  p r e sen t a t i ons  t h a t  should 
ave t zugh t  you why you should be one hundred percen t  a g a i n s t  
~ u c l e a r .  L e t  m e  go i n t o  those  po in t s  i n  d e t a i l .  D r .  T e l l e r  s a i d  

&:e recomenc?ed t o  you t h a t  t h e  p l a n t  should be away from populated 
c e n t e r s  and t h a t  t h e  p l a n t  should be heav i ly  guarded. Now, you 
-?ust understand t h a t  t h e  nuc l ea r  i ndus t ry  d o e s n ' t  begin o r  end a t  
'-he n u c l e a r  power p l a n t .  That i s  only one l i t t l e  p a r t  o f  t h e  
jroblem. It begins  wi th  the mining of uranium and it then goes 
chrough t h e  p rocess ing  o f  uranium i n  m i l l i n g  and r e f i n i n g .  The 
r i n a l  p r epa ra t i on  of enr iched uranium, t h e  shipment t o  a f u e l  
:>lant a f t e r  f a b r i c a t i n g  it i n t o  f u e l  rods .  The removal o f  t h e  
-cads a s  D r .  Draper pointed  o u t ,  t h a t  a f t e r  a yea r  o f  ope ra t i on  
t h e i r  coo l ing  o f f  then t o  a reprocess ing p l a n t  and a s  he  pointed  
? u t  s o  w e l l  t h e  recovery of plutonium and uranium and then t h e  
- t o r age  by methods n o t  y e t  worked ou t  o f  t h e  r a d i o a c t i v i t y .  The 
~ s t r o n o m i c a l  q u a n t i t i e s  o f  r a d i o a c t i v i t y .  What D r .  Teller is 
t e l l i n g  you &ou t  heav i l y  guarded d o e s n ' t  apply j u s t  t o  t h e  nuc l ea r  
2ower p l a n t .  Indeed,  I am s u r e  it has  g o t  t o  apply f a r  more t o  
every  one o f  t h e  o t h e r  s t e p s  a f t e r  t h e  nuc lea r  r e a c t o r  a s  w e l l  a s  
%he nuc l ea r  r e a c t o r .  Indeed, i f  w e  a r e  t o  have nuc lea r  power, w e  
:sight j u s t  a s  w e l l  now dec ide  a t  t h i s  p o i n t  t h a t  any i dea  o f  having 
a denoc ra t i c  s o c i e t y  is u n i n t e r e s t i n g  t o  us. W e  want t o  have a 
- -o l ice  state because everybody involved i n  t h e  nuc lea r  power r 
i ndus t ry  is going t o  have t o ,  o r  t h e  power i ndus t ry  i s  going t o  
have t o  be searched,  guarded, watched over  and t h i s  i s  t o  s ay  
nothing of n u t s ,  psycho t ics ,  sabo teurs ,  and p o t e n t i a l  g u e r r i l l a ,  
~ e o p l e  who a r e  d i s a f f e c t e d  f o r  whatever reason.  Everybody i n  t h e  
i n d u s t r y  is going t o  have t o  be watched because un less  it is heav i ly  
guarded t h a t  way, w e  f a c e  p u t t i n g  i n t o  o u r  c i t y  thousands of  t r o j a n  
i o r s e s  of t h e  wors t  imaginable kind.  You must r e a l l y  th ink  o f  what 
tcind o f  r e p o s i t o r y  o f  poison t h a t  you have i n  a nuc l ea r  power p l an t .  
3ne  one-thousand megawatt p l a n t  ope ra t i ng  f o r  one y e a r  and t h i s  i s  
.? mat te r  o f  phys i c s  and n o t  con jec tu re ,  produces t h e  amount o f  long 
..ived r a d i o a c t i v i t y .  I am n o t  t a l k i n g  about  sho r t - l i ved  about  
iong- l ived t h i r t y  y e a r  h a l f - l i v e s ,  Sesium 137, Stront ium 90  a s  
one thousand Hiroshima bombs, a tremendous amount of r a d i o a c t i v i t y  
, h a t  has  to be  guarded f o r  t h e  nex t  s i x  hundred years  o r  e i g h t  
!.undred yea r s  f o r  t h e  St ront ium 90 and Sesium 137 and guarded a t  
*-very s t e p  a long t h a t  way t o  t h a t  u l t i m a t e  r epos i t o ry  t h a t  d o e s n ' t  
r -x is t .  That is p a r t  o f  the problem of  guardianship.  The q u a n t i t y  
r f r a d i o a c t i v i t y  is supplemented i n  a product ion o f  Plutonium 
roughly i n  t h e  amount o f  s i x  hundred pounds of plutonium each y e a r  
- n  a thousand megawatt p l a n t .  Plutonium is going t o  b e  e x t r a c t e d  
irom t h e  used f u e l  r od  a t  t h i s  f u e l  r eprocess ing  p l a n t  and as many 
cpeakers  pointed  o u t  to you today, un less  t h a t  plutonium g e t s  
ased, then  you have l o s t  ninety-nine percen,t o f  your p o t e n t i a l  
l u e l  and uranium. And the same problem by t h e  way, t h e  thorium 
d o e s n ' t  s o l v e  anything,  it j u s t  adds t o  t h e  uranium 238. I happen 
t o  know t h i s  problem s i n c e  I hold t h e  p a t e n t s  on t h e  d iscovery  
o f  U-233 which i s  t h e  product  o f  thorium f e r t i l i t y  and I would 
cons ide r  t h e  most u se fu l  use o f  my discovery  o f  U-233 and thorium 
c y c l e  would be  t h a t  i t  would never  be used a t  a l l .  Now, t h a t  i s  
t h e  kind o f  guardianship  you need. For  plutonium which 600 pounds 
o f  i t  and i f  w e  have a thousand r e a c t o r s ,  b reeder  o r  non-breeder, 
t h e  b r eede r s  w i l l  make it a l i t t l e  worse, w e  w i l l  make s i x  hundred 
thousand pounds o f  plutonium pe r  year .  W e  a r e  going t o  have t o  
t r a n s p o r t  t h a t  plutonium a f t e r  i t  is  p u r i f i e d  back from t h e  p lan t s .  
These f u e l  r eprocess ing  p l a n t s  t h a t  I desc r ibed  f o r  you i n  t h e  
paper  e n t i t l e d  "Some Important  Unexamined Ques t ions  Concerning 
t h e  Barnwell Nuclear Fuel  Reprocessing P l an t " .  W e  are going t o  

June 27, 1973 <; - -52- 
e l  . 



.. 
have t o  t r a n s p o r t  t h a t  plutonium on ou r  highways. The proposal  
made by t h e  A l l i e d  Gulf Nuclear Corporat ion was t h a t  they would 
t r a n s p o r t  it i n  t r ucks .  Twenty-five to f i f t y  ki l lograms of 
plutonium p e r  t r uck .  Now twenty-five t o  f i f t y  ki l lograms of 
plutonium is abou t  f i f t y  t o  one hundred pounds of plutonium. D r .  
Donald G e i s a l i n  has  es t imated  t h e  t o x i c i t y  of plutonium and he  
has  es t imated ,  as t h e  b e s t  estimate t h a t  h e  could make, t h a t  one 
p a r t i c l e ,  f o r  t e n  thousand p a r t i c l e s  of  plutonium oxide inhaled ,  
you g e t  one human lung cancer .  That t r a n s l a t e s  i n t o  one pound 
of plutonium, being enough f o r  n i n e  b i l l i o n  human lung cancers  
and it is going t o  s t a y  on e a r t h  wherever it d i s t r i b u t e s  i t s e l f  
and be  a c t i v e  s i n c e  its h a l f  l i f e  is twenty-four thousand years .  
I t  is going t o  be  around f o r  two-hundred f i f t y  thousand,years to  
f i v e  hundred thousand be fo re  i t  is adequate ly  decayed. Now, D r .  
Ca r l  Z .  Morgan, is i n  my op in ion  t h e  g r e a t e s t  Health P h y s i c i s t  
i n  t h e  world. H e  founded t h e  Heal th  Physics  Soc ie ty  and D r .  
Morgan, a t  a r e c e n t  meeting i n  C a l i f o r n i a  a t  t h e  Univers i ty  o f  
C a l i f o r n i a  i n  t h e  eng ineer ing  department,  s a i d  he thought D r .  
G e i s a l i n ' s  e s t i m a t e  t h a t  one pound of plutonium w a s  worth n i n e  
b i l l i o n  lung cancers ,  was reasonably c o n s i s t e n t  wi th  h i s  own 
estimate. You know t h a t  w e  could go down a f a c t o r  of t e n  o r  a 
hundred from D r .  G e i s a l i n ' s  estimate and it is sti l l  very bad, 
very,  very bad. Can you v i s u a l i z e  how w e  are going t o  handle  s i x  
hundred thousand pounds o f  plutonium each yea r ,  s h i p  i t , o n  our  h igh 
ways, back and f o r t h  and n o t  have a pound of it g e t  out? Do you 
t r u l y  b e l i e v e  t h a t  you would l i k e  t o  p u t  your stamp of approval  
on t h e  development o f  i ndus t ry ,  an i n d u s t r y  t h a t  r equ i r e s  human 
p e r f e c t i o n ,  and by t h e  way, a l s o  r e q u i r e s  p r o t e c t i o n  a g a i n s t  a c t s  
of God, earthquakes,  sabotage,  nu t s ,  c ranks ,  f o r e ign  s p i e s  or 
whatever such t h a t  one p a r t  i n  a hundred thousand won't g e t  o u t  
f o r  t h e  nex t  twenty-four thousand to hundred thousand years?  Is 
t h a t  t h e  kind of t h i n g  you would cons ider  respons ib le  behavior  t o  
say  t h a t  something t h a t  w i l l  be conducted t o  w i th in  one p a r t  i n  a 
hundred thousand? By t h e  way, t h a t  s i x  pounds o f  plutonium p u t  
o u t  p e r  year ,  f i f t y - f o u r  b i l l i o n  lung cancers  doses t h a t  a r e  going 
to  b e  t h e r e  f o r  t h e  nex t  s e v e r a l  thousand genera t ions  o f  human 
and t h e r e  i s  no way t o  p u t  t h a t  j i n n i  back i n  t h e  b o t t l e .  You 
th ink  t h a t  i s  reasonab le  t o  t h ink  w e  w i l l  do ninety-nine p o i n t  
ninety-nine pe rcen t  pe r f ec t i on .  I d o n ' t  t h ink  t h a t  i s  reasonable  
o r  ninety-nine p o i n t  ninety-nine pe rcen t .  

Now, t h e r e  is a l i t t l e  o t h e r  gimmick and t h a t  is why D r .  
T e l l e r  t e l l s  you about  t h e  guarding of plutonium. Plutonium is a 
very d e s i r a b l e  element. The same s i x  hundred thousand pounds of 
plutonium i s  going t o  be  a very d e s i r a b l e  element i n  t h e  i l l i c i t  
channels  of commerce. It is  going t o  b e  a f a r  b igger  problem than 
heroin ,  f a r  b igger .  L e t  m e  t e l l  you why. I t  t akes  something of 
t h e  o r d e r  of about  t e n  t o  four teen  pounds o f  plutonium t o  make an  
atom bomb. And anyone who d o e s n ' t  have atom bombs, even below t h e  
governmental l e v e l ,  i s  going t o  f i n d  t h i s  plutonium a t t r a c t i v e .  
Arid so ,  no t  only  do you have t o  watch a g a i n s t  f a i l u r e s  such a s  
acc iden t s  and s o  f o r t h ,  b u t  t h e r e  i s  going t o  be a h i j a ck ing  problem 
t h a t  i s  going t o  be of major p ropor t ion  i n  safeguarding t h i s  s i x  
hundred thousand pounds of plutonium t r a v e l i n g  on our highways. 
If  you l i k e  t h e  p rospec t  of conver t ing  our  highways, ou r  ra i lways ,  
our  s h i p s ,  our  c i t ies  and everyone of our  l i v e s  from a democracy 
t o  a t o t a l  p o l i c e  s t a t e ,  t h a t ' s  one t h ing .  I d o n ' t  th ink  t h a t  is 
what most c i t i z e n s  of San Antonio, of Texas o r  of  t h e  United S t a t e s  
th ink  t h a t  i s  what they a r e  buying wi th  nuc lea r  power. 
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Now, a l i t t l e  more on t h e  i s s u e  of hazards and t h e  guar- 
i ansh ip .  This xrorning D r .  Hul l  presented  t o  you, he  s a i d  D r .  
3rman F r e j e r r i o  had presented  a  very i n t e r e s t i n g  paper i n  which 

e s s e n t i a l l y  b l a s t e d  D r .  Gofman o u t  of t h e  water .  That was very 
n t e r e s t i n g  f o r  m e  t o  h e a r  t h a t  D r .  F r e j e r r i o  had w r i t t e n  a  paper 
? a t  showed I was a  thousand f o l d  wrong and t h a t  D r .  I lu l l  is s o  
d t  o f  d a t e  a s  s t i l l  t o  be  quot ing  t h a t  paper because something 
,f the o r d e r  of about  a  y e a r  ago, somebody qave me a copy of D r .  
' r e j e r r i o ' s  paper. I looked a t  i t  and c o u l d n ' t  b e l i e v e  my eyes ,  
he  c a l c u l a t i o n s .  So, I wrote t o  D r .  F r e j e r r i o ' s ,  a  copy of which 

-etter and h i s  r e p l y  a r e  r e a d i l y  a v a i l a b l e ,  i f  you l i k e  it t o  
-very menber of t h e  Ci ty  Council  of San Antonio and every member 
.>-f t h e  C i ty  Pub l ic  Se rv i ce  and t o  D r .  Hul l ,  i f  he i s  s t i l l  here .  
- would be happy t o  g ive  you t h e  exchange of correspondence. I 
,sked D r .  F r e j e r r i o ,  how could you ever  reach t h i s  conclusion 
~ s e d  upon any paper  t h a t  I had w r i t t e n ?  And I pointed  o u t  t o  

: i m  where h i s  c a l c u l a t i o n s  w e r e  t o t a l l y  erroneous.  D r .  F r e j e r r i o  
- r o t e  m e  back t h e  most apo loge t i c  l e t t e r ,  a copy of  which I w i l l  
2 d e l i g h t e d  t o  send you, i n  which he expressed h i s  deep and pro- 
, ~ u n d  apology. H e  s a i d  I never  bothered  t o  check what you had 
% - i t t e n ,  I used what somebody had s a i d  t h a t  you had w r i t t e n .  And 
1 s a i d ,  I am s o r r y ,  how can I make amends? And w e  have had a 
.ry l i v e l y  correspondence i n  t r y i n g  t o  g e t  him back on t h e  r i g h t  
zack i n  h i s  c a l c u l a t i o n s .  But, D r .  F r e j e r r i o  has  withdrawn every- 
se of  t h e  s t a tements  t h a t  D r .  Hul l  b land ly  presented  t o  you a s  

;inion a s  o f  today,  I f i n d  t h a t  very i n t e r e s t i n g .  But, a s  I 
xy, i f  you would l i k e ,  I would be de l i gh t ed  t o  send you a copy of  
i e  correspondence between myself and D r .  F r e j e r r i o .  This  i s n ' t  
.te f i r s t  t i m e  t h a t  t h i s  came up. I might p o i n t  o u t  t h a t  Heal th 
i y s i c s  Soc ie ty  P re s iden t ,  D r .  Dave Muller,  has  perhaps inf luenced 
r .  Hull .  D r .  Dave M u l l e r ,  i n  h i s  p r e s i d e n t i a l  address  t o  t h e  
? a l t h  Physics  Soc ie ty ,  s a i d  "I adv i se  h e a l t h  p h y s i c i s t s  t o  p u t  

. h e i r  mouth where t h e i r  money i s . "  That is p a r t  of t h e  problem 
-':at you a r e  f ac ing .  Too many s c i e n t i s t s  a r e  p u t t i n g  t h e i r  mouth 
h e r e  t h e i r  money i s .  That  is p a r t  o f  t h e  answer t o  one of t h e  
de s t i ons  t h a t  you, Mayor Becker, r a i s e d ,  unfor tuna te ly .  

Now, w i th  r e s p e c t  t o  emergency co re  coo l ing .  By t h e  
ay ,  concerning r a d i a t i o n  hazard then,  I th ink  t h a t  t h e  comments 
.r. H u l l  made a r e  j u s t  i r r e l e v a n t  t h i s  morning. Concerning r a d i a t i o n  
hazard, I s t and  p r e c i s e l y  on t h e  numbers I quoted before .  And D r .  

i ' r e j e r r i o  admits h e  has  no r e f u t a t i o n  o f  those .  A s  D r .  Hul l  pointed  
> u t ,  the Nat iona l  Academy of  S c i e n t i s t s  has  now come up w i th in  
t h e  f a c t o r  o f  f i v e  of my numbers o r  a  f a c t o r  o f  four  o r  f i v e .  Now 
" ' i th  r e s p e c t  t o  t h e  emergency core coo l ing  problem. You heard  t h i s  
awn ing  i n  answer t o  a  ques t i on ,  r a i s e d  by one o f  you, you heard 
*e l l .  F i r s t  w e  t a k e  t h e  p r o b a b i l i t y  t h a t  t h e r e  i s  going t o  be  a 
o s s  o f  coo l an t  accident;, then w e  n u l l i f y  by t h e  low p r o b a b i l i t y  

..hat the emergency c o r e  coo l ing  system won' t  work. And w e  come 
~ i l t  w i th  a t e r r i b l y  smal l  number. Sheer  and . abso lu t e  nonsense. 
obody, a s  D r .  Jordan po in ted  o u t  i n  t h a t  f i lm,  nobody knows what 
ie chance o f  a  l o s s  of coo l an t  a cc iden t  i s .  And I was r a t h e r  
u rp r i s ed  t h a t  t h e  members  o f  C i ty  Pub l ic  Se rv i ce  i n  making t h e i r  
- e s e n t a t i o n ,  who s u r e l y  have a v a i l a b l e  t o  t h e i r  eng ineer ing  s t a f f  
c n t r a r y  opinions  to  t h o s e  presented  today, made no mention t o  you 
: a t  many people t h i n k  t h a t  t h e  r i s k  may be  very much h igher  than 

C.S quoted today o f  t h e  f i r s t  p a r t ,  t h e  l o s s  o f  coo l an t  acc iden t .  
wonder how it is  t h a t  they managed t o  m i s s  t h i s  i n  t h e i r  pre-  

2n ta t ion  to you. But s i n c e  they d i d  m i s s  it, l e t  m e  comment t h a t  
obody r e a l l y  knows t h e  r i s k  o f  t h e  l o s s  of coo l an t  a c c i d e n t  and 
.reover as D r .  Henry Kendall  a s  w e  saw i n  t h e  movie, pointed  ou t  
: a t  r i s k  may a r i s e  from mechanisms, t h a t  t h e  AEC even r e f u s e s  t o  

m s i d e r  such as rup tu re  o f  t h e  p r e s su re  ve s se l .  And one o f  t h e  
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reasons  t h a t  they r e f u s e  t o  consider  it ,  is t h a t  w e  have no way to 
cope wi th  t h a t  s i t u a t i o n .  It is l i k e  t h e  AEC's p o s i t i o n  on sabotage. 
They d o n ' t  a sk  you t o  cope w i t h  sabotage  because it is inca lcu lab le .  
W e l l ,  a r i s k  of l o s s  of coo l an t  a cc iden t  on engineering grounds is 
i n c a l c u l a b l e  and on exper ience  grounds, w e  have no experience. 
Somebody asked, oh yes ,  Mayor Becker, you pointed  o u t  t h a t  D r .  Teller 
had suggested t h a t  t r o u b l e  comes i n  an  experimental  r e ac to r  b u t  n o t  
i n  t hose  t h a t  a r e  set up and opera ted  t h e  way they ought t o  be .  
Mayor Becker, w e  a r e  t a l k i n g  about  bu i l d ing  one thousand and e leven 
hundred megawatt r e a c t o r s .  A r e  you aware o f  t h e  f a c t ,  t h e r e  i s  no 
exper ience  i n  such r e a c t o r s .  That  t h i s  h igh ly  vaunted numbers of 
y e a r s  of exper ience  is from small r e a c t o r s .  W e  a r e  g e t t i n g  toward 
such s i z e s  and w e  a r e  b u i l d i n g  such s i z e s  now, b u t  i n  t r u t h ,  every 
one of t he se  r e a c t o r s  i s  b u i l t  d i f f e r e n t .  There a r e  no two a l i k e  
and a s  Milton Shaw, t h e  head of AEC ' s  reactor development, i n  tes- 
timony before  Congress s a i d ,  "The companies t h a t  a r e  bu i l d ing  t he se  
r e a c t o r s  a r e  s o r t  o f  c u t t i n g  t h e i r  t e e t h  on t h e s e  r eac to r s .  They 
a r e  l e a rn ing  a s  they go and each ope ra to r  i s  s o r t  of l e a rn ing  a s  
he goes", and t h e  c i t i z e n s  of Texas and San Antonio w i l l  b e  t h e  
experimental  guinea p i g s  o f  t h a t  l e a r n i n g  process .  There is no 
exper ience  w i th  e leven hundred megawatt r e ac to r s .  There is no 
exper ience  worth t a l k i n g  about  w i th  one thousand megawatt r e ac to r s .  
Everyone of t h o s e  a r e  exper imenta l  and t h a t  is going t o  be t h e  case 
f o r  a long time. 

So, when you s ay  w e  should on ly  be  worr ied  i f  w e  are using 
experimental  r e a c t o r s ,  w e  should b e  worr ied  about  those being pro- 
posed f o r  power genera t ion  because t h e r e  is no experience. And 
t h e  o l d  exper ience  wi th  t h e  smal l  r e a c t o r s  is i r r e l e v e n t  wi th  res- 
p e c t  to  a m e l t  down a c c i d e n t  because they d i d n ' t  have enough conta ined 
h e a t  w i th in  them t o  m e l t  through. Back t o  t h a t  ques t ion  about  
emergency co re  cooling.  I t  is amazing t o  m e  t h a t  somebody says ,  
t h e r e  is a one i n  a hundred chances, l e t ' s  s ay  t h a t  it won' twork.  
I a m  s u r p r i s e d  a t  t h e  C i t y  Pub l ic  Se rv i ce  people d i d n ' t  t e l l  you 
today t h a t  t h e r e  a r e  people l i k e  D r .  Kendal and perhaps f i f t y  to 
a hundred o t h e r  competent people i n  t h i s  country who don ' t  even 
t h ink  t h e  t h i n g  w i l l  work a t  a l l .  That i s  a r a t h e r  i n t e r e s t i n g  
th ing .  A nine-inch scale model was set up o f  t h i s  cool ing  system 
and it f a i l e d  on s i x  o u t  of s i x  t r i a l s .  Af t e r  the f a i l u r e , . t h e  
AEC s a i d ,  "Well, r e a l l y  it wasn ' t  a f u l l - s c a l e  r e a c t o r ,  it might work 
when neeLied." I t  might, b u t  t h a t  i f  a l l  you have, is hope t h a t  it 
might. And then w e  heard this morning t h a t  t h e r e  a r e  c a l c u l a t i o n s ,  
and computer models t h a t  t e l l  you how it might work, b u t  w e  d i d n ' t  
hea r  t h i s  morning t h a t  t h e r e  a r e  between twenty-five and a hundred 
very competent e x p e r t s  i n  t h i s  f i e l d ,  whose names I could o b t a i n  
f o r  you a s  many of  them w e r e  l i s t e d  i n  t h e  movie who have s a i d  
they have no f a i t h  i n  t hose  computer model c a l cu l a t i ons .  Mayor 
Becker and members of t h i s  Council ,  t h e  Atomic Energy Commission 
has  no r i g h t  t o  be l i c e n s i n g  any one o f  t he se  r e a c t o r s  today and 
nor  does anyone have a r i g h t  t o  b u i l d  t k e m .  And t h e  reason I say 
t h i s ,  when a r e a c t o r ,  we d o n ' t  know t h e  r i s k  of l o s s  of coo l an t  
a cc iden t  and now I am l eav ing  o u t  such i s s u e s  a s  sabotage which 
w e  must no t  l e a v e  o u t .  W e  d o n ' t  know t h e  chance of t h e  l o s s  o f  
coo l an t  acc iden t  when w e  have no i dea  t h a t  t h i s  emergency c o r e  
coo l ing  system w i l l  o r  won' t  work and s o  many people and t h e  
experimental  evidence i s  a g a i n s t  it. By what r i g h t  does someone 
have t o  l i c e n s e  soinething along t h e  t e r n s  of Atomic Energy A c t  
of 1954 which s t a t e s ,  "Licensing s h a l l  proceed i f  c o n s i s t e n t  
wi th  t h e  pub l i c  h e a l t h  and s a f e t y " .  They have n o t  proved t h a t  
t h i s  i s  c o n s i s t e n t  wi th  t h e  pub l i c  h e a l t h  and s a f e t y .  And Mr. 
Nader and t h e  f r i e n d s  of t h e  e a r t h  have brought t h i s  now t o  a 
l e g a l  s u i t  t o  s h u t  down twenty of t he se  r e a c t o r s .  I t  may very 
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3 1 1  b e  t h a t  your money is  going t o  go down t h e  d r a i n  i f  you pu t  
: i n  t h i s  p r o j e c t  because t h e  c o u r t s  may decide  t h a t  these  re- 
: tors  have no r i g h t  t o  b e  b u i l t .  I persona l ly  see no f u t u r e  f o r  
; c lea r  energy b u t  I might no t  oppose some resea rch  and development 
I i t ,  b u t  c e r t a i n l y  no t  going ahead with t h e  nuc lea r  power indus t ry  
.xi above a l l  no t  i n  t h e  S t a t e  of Texas. There i s  j u s t  no r i g h t  
a l i c e n s e  t he se  t h i n g s ,  w e  d o n ' t  know t h e  chances t h a t  coo l ing  
ystem w i l l  work. And when D r .  Tel ler  tel ls  you w e  should have 
izny o f  t he se  t oge the r ,  b u t  f a r  from a popula t ion  c e n t e r  s o  we w i l l  
lave b e t t e r  e x p e r t i s e  when it i s  seen t h a t  something i s  going wrong. 
.lo you r e a l i z e  t h a t  when something is going wrong i n  a l o s s  of 
coo l an t  acc iden t  which could be provoked by a sabo teur  o r  whatever, 
c h a t  you've go t  between t e n  and t h i r t y  seconds l e f t  t h a t  t h a t  s y s t e n  
d g h t  work o r  have t o  work. O r  what any e x p e r t  s i t t i n g  t h e r e  is 
<;oing t o  do  i n  a system of t h a t  temperature and where it i s  i n  
%.he l a p  o f  t h e  Gods and t h e  p o s s i b i l i t i e s ,  I d o n ' t  know. H e  can 
; i t  t h e r e  and pray and t h a t ' s  a l l .  So I d o n ' t  see t h a t  t h e r e  i s  
:ny s o l u t i o n  by g e t t i n g  more of them toge ther ;  a l though,  obvious ly ,  
'ie s o l u t i o n  of g e t t i n g  them f a r  from populated c e n t e r s  i s  a good 
?e. The app rop r i a t e  d i s t a n c e  might be about  t h e  d i s t a n c e  n inety-  
7ree m i l l i o n  miles t o  t h e  sun. That is a good d i s t ance .  So, 
"en somebody te l ls  you t h a t  a hundred m i l e s  is s a f e  o r  f i f t y  miles 
7 s a f e ,  and when D r .  Hu l l  tells you t h i s  morning, I d o n ' t  even 
ee how t h i s  could g e t  a i rbo rne  and makes l i g h t  o f  t h e  1957 s tudy 
E t h e  AEC i t s e l f .  I t  would t ake  an enormous amount of competence 
c p r e d i c t  when a thousand megawatt r e a c t o r  m e l t s  down and wi th  
~ - L e r  molten zirconium i n t e r a c t i n g  w i th  water  and producing hydrogen 
.:ci hydrogen explos ion and steam explos ion and molten ma te r i a l  a t  
:ve  thousand degrees mel t ing  through every con t a ine r  i n t o  t h e  
-rth. When he  i s  w i l l i n g  t o  p r e d i c t  f o r  you t h a t  t e n  pe rcen t  o r  
en ty  pe rcen t  won't  g e t  ou t ,  he  i s  way ahead o f  t h e  rest of t h e  
r l d  i n  p r e d i c t i o n  a b i l i t y .  J u s t  way ahead o f  the rest of us and 
am n o t  i n  t h a t  f i e l d ,  b u t  I can a s s u r e  you t h a t  engineers  who 
e? competent i n  such mat te r s  would n o t  s t e p  o u t  t h a t  f a r  a s  t o  
t -d ic t  under a set of circumstances t h a t  have occurred wrought 
t h  a l l  k inds  o f  unknowns he  p r e d i c t s  it won' t  be  a problem. 

.:lers f e e l  t h a t  t h e  Brookhaven r e p o r t  i s  s e n s i b l e  conservat ism 
~t was f o r  a small r eac to r .  The s i t u a t i o n  could  be much worse -. . r a .  No, t h e r e  a r e  l o t s  o f  reasons  t o  b e l i e v e  i f  w e  have a l o s s  
" coo l an t  a cc iden t  and a f a i l u r e  emergency c o r e  coo l an t  system 
.id w e  d o n ' t  know w e ' r e  n o t  going t o ,  w e  may l o s e  a major c i t y .  I 
o u l d  h a t e  to  see t h e  C i ty  Council  of San Antonio c o n t r i b u t e  t o  the 
dy w e  are gonna probably f i n d  o u t  about  how t o  s t o p  nuc l ea r  power. 

would h a t e  t o  see you c o n t r i b u t e  t o  t h e  has ten ing  of t h e  day when 
R l o s e  ou r  f i r s t  major c i t y .  I am very convinced t h a t  w i l l  happen 

.?less w e  t u r n  away from nuc lea r  power now. B u t ,  t h e  consequences 
3 d i s a s t r o u s  acc iden t  have c e r t a i n l y  n o t  been over-estimated. 
ou could  e a s i l y  have t o  evacuate cities l i k e  San Antonio o r  
aus ton  o r  Los Angeles o r  N e w  York o r  Ph i lade lph ia .  And i f  you 

" a n t  t o  look a t  some o f  t hose  c a l c u l a t i o n s ,  look a t  my Barnwell 
e p o r t  where I ' v e  i n d i c a t e d  t h a t  under c e r t a i n  types  o f  a c c i d e n t s  
t a p l a c e  l i k e  a reprocess ing  p l a n t ,  you could evacuate  New York 
r t y ,  Ph i l ade lph i a ,  a l l  o f  New J e r s e y  h a l f  o f  New York S t a t e  and 
a l f  of Pennsylvania,  a l l  a t  once, depending upon mete r io log ic  
ond i t i ons .  I f i n d  it i n c r e d i b l e  t h a t  w e  th ink  o f  going ahead wi th  
h i s  i n d u s t r y  i n  t h e  f a c e  of a l l  t h e  unknown, a l l  t h e  u n c e r t a i n t i e s .  

Now aya in  t h i s  morning, you a r e  asked about  insurance .  
k was po in ted  o u t  t o  you t h a t  every th ing  is going t o  be hunky 
Oree. W e  a r e  g e t t i n g  back money on t h e  insurance  premium. L e t ' s  
.!ce it. This i n d u s t r y  i s  uninsured and uninsurable.  F i r s t  o f  
'1, t h e  C i ty  Council  of San Antonio should t a k e  cognizance of t h e  
c t  t h a t  most Home Owner's p o l i c i e s  have a s p e c i f i c  exc lus ion  c l a u s e  

I 



f o r  damage caused by r a d i o a c t i v i t y ,  they a r e  no t  responsib le .  Now, 
I have had a homeowner's p o l i c y  s i n c e  1947 and i n  answer t o  some 
of my nuc l ea r  f r i e n d s  r e c e n t l y ,  they said, w e l l ,  t h ey ' r e  worried 
about  a  nuc l ea r  war. Now, t h e  insurance  i ndus t ry  i s  a  very com- 
p e t e n t  i ndus t ry ,  they have made money yea r  a f t e r  yea r  f o r  a  very 
long  time. They p u t  i n  t h e i r  p o l i c i e s  j u s t  what they mean t o  p u t  
i n  t h e i r  p o l i c i e s .  I have h igh r e s p e c t  f o r  any indus t ry  t h a t  has  
an unbroken record  of making money because they have used t h e i r  
investment.  They used t o  have a c l a u s e  i n  t h e r e  about nuc lea r  war 
b u t  t h e  insurance  p o l i c i e s  d o n ' t  say  t h a t  any more. They say  
r a d i o a c t i v i t y .  The insurance  i ndus t ry  saw t h e  nuclear  power in-  
dus t ry  coming a long and they s a i d ,  w e  d o n ' t  l i k e  it. So, w e  a r e  
going t o  cover  ourse lves .  When t h e  insurance  i ndus t ry  d e l e t e s  
t h a t  c l a u s e  from every  homeowner's p o l i c y  i n  Texas and every s t a t e  
i n  t h e  United S t a t e s ,  then I th ink  you might look up a  l i t t l e  b i t  
a t  t h e  p o t e n t i a l  s a f e t y  o f  nuc lea r  power p l a n t s ,  b u t  t h a t  c l a u s e  
is st i l l  i n  most homeowner's p o l i c i e s ,  l i t t l e  known about,  l i t t l e  
t a lked  about  it. I am r a t h e r  s u r p r i s e d  t h a t  C i ty  Publ ic  Se rv i ce  
Board d i d n ' t  b r ing  t h a t  o u t  t o  you today. Next, you are t o l d  
t h a t  t h e  reason t h e  insurance  i n d u s t r y  wouldn't  i n su re  f o r  t h e  
f u l l  560 m i l l i o n  d o l l a r s  p e r  a cc iden t  w a s  t h a t  they d i d n ' t  have 
any exper ience  i n  1957. That  is t r u e .  I f  you ask t h e  d i f f e r e n c e  
between somebody who has  d o l l a r s  t o  lose and lives to lose .  When 
d o l l a r s  a r e  to  be l o s t ,  you t ake  precaut ions .  When l i v e s  a r e  t o  
be l o s t ,  you hope t h a t  every th ing  w i l l  go w e l l .  But t h e  insurance  
i ndus t ry  d i d n ' t  have t h e  exper ience  s o  they s a i d  w e  won't i n su re .  
What they s a i d  is, what w e  s ay  is, i f  they won' t  r i s k  d o l l a r s ,  why 
should w e  r i s k  l i v e s .  It i s  t h a t  simple.  I f  i ndus t ry  is s a f e ,  it 
ought  t o  be  i n su rab l e .  I f  it is in su rab l e ,  why i s n ' t  it insured?  
And i f  it i s n ' t  i n su rab l e ,  then i t  is  n o t  s a f e  enough t o  be  i n  ou r  
populated or unpopulated a r e a .  I d o n ' t  th ink. . . I  don ' t  t h ink  t h a t  
r e s i d e n t s  of t h e  farms i n  Texas of t h e  smal l  towns i n  Texas a r e  
going t o  p a r t i c u l a r l y  a p p r e c i a t e  t h e  t h i n g  pu t  near  us because w e  
d o n ' t  count.  San Antonio 's  l i g h t  demands and energy demands are 
enough t o  p u t  us  a t  r i s k .  What i s n ' t  s a f e  f o r  San Antonio, i s n ' t  
s a f e  f o r  any rancher  o r  farmer o r  anyone else i n  Texas. So, you 
have f i v e  hundred s i x t y  m i l l i o n  d o l l a r s  o f  insurance  i n  t h e  P r i c e  
Anderson A c t  and t h a t  560 m i l l i o n  d o l l a r s  us ing t h e  Brookhaven 
r e p o r t ,  l e t ' s  say ,  seven b i l l i o n  d o l l a r s  i n  p o t e n t i a l  damages and 
a  hundred f i f t y  thousand miles of  land,  square m i l e s  of l and  
rendered unusable. That p o t e n t i a l  f o r  f r e e  payment is seven c e n t s  
on a  d o l l a r .  So t h e  Texans, s o  i f  w e  eve r  have t h i s  d i s a s t e r  i n  
Texas, i f  they can hobble i n  a f t e r  t h a t  a cc iden t ,  they can ask f o r  
t h e i r  seven c e n t s  on a  d o l l a r  of insurance .  Why i s n ' t  t h e  Price- 
Anderson A c t  r epea led  tomorrow and why d o n ' t  you o f  t h e  San Antonio 
Ci ty  Council say when t h e  nuc lea r  i ndus t ry  i s  respons ib le  enough 
t o  t ake  f i n a n c i a l  r e s p o n s i b i l i t y  f o r  a l l  t h e  damages they can cause,  
y o u ' l l  be i n t e r e s t e d  and f i n a n c i a l  r e s p o n s i b i l i t y  means e l im ina t i on  
of t h i s  560 m i l l i o n  d o l l a r  c e i l i n g .  L e t  them bear  t h e  f u l l  b run t  
of any damages t h e t  they cause  t o  c i t i z e n s  o f  Texas o r  any other 
s t a t e . ,  That i s  t h e  i s s u e  on insurance .  

Now, l a s t l y ,  Texas needs energy, t h e  United S t a t e s  needs 
energy. I d o n ' t  happen t o  belong to . . . I  am very concerned about  
e n v i r o n ~ ~ e n t a l  ma t t e r s ,  a l though t h e  human h e a l t h  is my primary 
concern s i n c e  I have worked i n  i t  a l l  my l i f e .  I don ' t  happen t o  
belong t o  t h e  group t h a t  wants t o  go back t o  t h e  caves. I do * 

b e l i e v e  w e  a r e  going t o  r e q u i r e  energy. And I do be l i eve  t h a t  both 
you of t he  Cocnci l ,  I b e l i e v e  a l l  governmental bodies,  C i ty  Pub l i c  
Serv ice  and o t h e r s ,  and people doing resea rch  l i k e  myself have a  
r e s p o n s i b i l i t y  as c i t i z e n s  t o  t r y  t o  r e a l i z e  t h a t  w e  do need energy 
produced, bu t  w e  w m t  t o  produce i t  i n  ways t h a t  a r e  eco log i ca l l y  sound. 
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J W ,  you heard an e x c e l l e n t  r e p o r t  today,  I th ink it was t h e  t h i r d  
-eaker ,  whose name I d i d  no t  c a t ch ,  from Ci ty  Pub l ic  Serv ice  t h a t  
.owed you a c h a r t  t h a t  pointed  o u t  t o  you t h a t  c o a l  and c o a l  gas i -  
c a t i o n  could meet our  needs we l l  i n t o  t h e  nex t  century .  A l l  of 

.:r needs,  a l though w e  r e a l l y  d o n ' t  have t o  have a l l  of our  needs 
e t  because w e  are going t o  have o t h e r  s o l u t i o n s .  But c o a l  gas i -  
c a t i o n  is c l e a n  and t h e r e f o r e ,  you need no t  have any of t h e s e  

-d iculous  problercs t h a t  yo with outmoded, an t iqua ted  f o s s i l  f u e l  
l a n t s .  D r .  I I u l l ' s  comparison of f o s s i l  f u e l  and s u l f u r  d iox ide  
c r s u s  nuc lea r  i s  j u s t  simply i r r e l e v a n t .  We d o n ' t  need t o  have 
hose  p l a n t s  and i n  f a c t ,  I would do a l l  t h e  f i g h t i n g  t h a t  I have 

-:one concerning t h e  nuc l ea r  i s s u e  a g a i n s t  f o s s i l  f u e l  p l a n t s  o f  
t he  d i r t y  v a r i e t y  and I have. There i s  no need t o  do t h a t .  Coal 
q a s i f i c a t i o n  is going on stream, i t ' s  a v a i l a b l e  i n  o t h e r  c o u n t r i e s ,  
t h a t  is n o t  a ques t i on .  W e  a r e  going t o  have it. E l  Paso Natura l  
<<as i s  up t o  i t s  e a r s  i n  bu i l d ing  c o a l  g a s i f i c a t i o n  p l a n t s  and 
'clrat's f i n e .  I t  can s o l v e  our  problems w e l l  i n t o  t h e  nex t  century  
and beyond f o r  t h a t  mat ter .  But I th ink  t h e r e  a r e  b e t t e r  s o l u t i o n s  
coming along.  D r .  T e l l e r  pointed  o u t  t o  you t h a t  on a smal l  s c a l e ,  
s o l a r  power now can f u l f i l l  a l a r g e  p a r t  of ou r  needs. On sma l l  
.tale uses  a t  t h e  home f o r  example. That i s  even p e s s i m i s t i c ,  it 
-an do a l o t  b e t t e r  than t h a t .  There i s  no doubt whatsoever and 
:o p h y s i c i s t  o r  engineer  can cha l l enge  it, s o l a r  power is workable. 
'usion, w e  c a n ' t  be s u r e  y e t ,  it is a maybe. So l a r  power is 
.orkable.  What D r .  Teller s a i d  though, a t  i n d i v i d u a l  l e v e l ,  s o l a r  
=ewer is compet i t ive  now. A t  t h e  l a r g e  s c a l e  l e v e l  now, it i s  
n r e e  t i m e s  maybe f o l d  a s  economically c o s t l y  a s  o t h e r  forms o f  
*ewer. There a r e  two t h i n g s  about  t h a t .  On t h e  l a r g e  scale, 
o l a r  power a t  t h r e e  t i m e s  t h e  c o s t  o f  nuc lea r  power w i l l  be t h e  
f g g e s t  ba rga in  t h e  human s p e c i e s  could  e v e r  buy. Second, i n  
: n t r a s t  t o  t h e  eng ineers  and p h y s i c i s t s  who have given up on 
e r i c a n  s c i e n c e  and technology, I haven ' t ,  they  a r e  w i l l i n g  t o  
. r ep t  t h e  d i r t i e s t  p o s s i b l e  process f o r  making power, they a r e  
l l i n g  t o  accep t  t h e  pos s ib l e  contaminat ion o f  t h e  e a r t h  f o r  
d t less  genera t ions  and they g ive  up on t h e  genius of American 
-r~hnology. I say ,  you t e l l  American technology t h a t  you want t h e  
:ce o f  s o l a r  p o w e r  t o  come down t h a t  t h r e e  f o l d  f a c t o r  o r  more 

t h e  n e x t  f i v e  yea r s  and g ive  them a green l i g h t  on it and you 
.11 have s o l a r  power f o r  less than any form of  power t h a t  w e  a r e  
-1erat ing r i g h t  now. Thank you. I would be happy to  answer any 
e s t i o n s  . - 
W R  BECKER: Thank you, sir. A r e  there any members o f  t h e  C i t y  
a c i l  that have any ques t i ons  t h a t  would l i k e  t o  ask  t h e  ~ o c t o r .  

. SAN MARTIN : Y e s ,  Mayor, I would l i k e  t o  ask  a ques t ion .  
r f a c t  t h a t  you are he re ,  D r .  Gofman, sha r ing  t h e  same symposium 
D r .  S t e r n g l a s s  does n o t  n e c e s s a r i l y  a s s o c i a t e  you wi th  h i s  

e w s .  D o  you sha re  any o f  h i s  views on t h e  resea rch  t h a t  he  has  
me on t h e  i n f a n t  m o r t a l i t y  and t h e  methods h e  used, t h e  methodology 
-2 used a t  a r r i v i n g  a t  h i s  conclusions? 

4. GOFMAN: I d o n ' t  happen t o  do resea rch  of t h a t  p a r t i c u l a r  
ype. I use o t h e r  methodology. D r .  S t e r n g l a s s  has r e c e n t l y  g iven 
.? t h e  f i n d i n g s  i n  Pennsylvania and I am s tudy ing  them very care- 
u l l y .  I know t h i s ,  I have n o t  seen a r e spons ib l e  response t o  D r .  
t e r n g l a s s ' s  s t a tements .  I have no t  seen a r e spons ib l e  response.  
h a t  has  bothered  m e  u n t i l  r e c e n t l y  about  D r .  S t e r n g l a s s ' s  f i nd ings ,  
::d I have d i scussed  t h a t  wi th  him a t  g r e a t  l eng ths  by mai l  and by 
~7 r sona l  conversa t ion ,  is t h a t  I am s u r p r i s e d  t h a t  t h e  a f f e c t s  a r e  
.'> l a r g e  t h a t  he  has  seen  f o r  t h e  smal l  amount o f  r a d i o a c t i v i t y  

h a t  was supposed t o  be r e l ea sed .  But now he produces evidence 
a t  t h e  amounts t h a t  w e r e  r e l ea sed  were a l o t  h igher  by very 



r e l i a b l e  people,  nuc l ea r  u t i l i t i e s  s e rv i ce .  I t  is supposed t o  be  
a r e d  h o t  o rgan i za t i on  on how t o  do t h e s e  measurements and they 
come o u t  and make t h e  o l d  r e p o r t s  look erroneous. So, you see now, 
i f  when D r .  S t e r n g l a s s  p o i n t s  t h i s  o u t  t o  m e  t h a t  t h e  amounts re- 
l ea sed  a r e  so much h igher ,  then I am beginning t o  be less s k e p t i c a l  
about  t h e  f i nd ings .  I w a s  s k e p t i c a l  e a r l i e r  because wi th  smal l  
r e l e a s e s ,  how cou ld  you g e t  such b i g  e f f e c t s ?  But now t h a t  he i s  
showing t h e s e  l a r g e r  r e l e a s e s ,  I am r e a l l y  concerned about  t h a t .  
But l e t  m e  s ay  t h i s .  D r .  Hull  s a i d  t h i s  morning, oh you a r e  going 
t o  g e t , a  m i l l i r a d ,  less than a m i l l i r a d  i n  t h e  f u t u r e  from a l l  of 
these r e a c t o r s .  I have only  one s ta tement  t o  make on t h a t  and 
t h a t  i s  hogwash. And I w i l l  t e l l  you why. You go through t h e  
physics  o f  t h i s  c a l c u l a t i o n  o f  what it amounts t a  i n  r a d i o a c t i v i t y  
p e r  p l a n t  produced p e r  yea r  and then say  you have a thousand 
p l a n t s  and you can show t h a t  un less  every s t e p  a long t h e  way is  
going to  be n ine ty  n i n e  p o i n t  n ine  n i n e  p e r f e c t  day i n ,  day o u t ,  y e a r  
i n ,  yea r  o u t  w i th  every p o s s i b l e  a c c i d e n t  s p i l l ,  t h a t  w e  are going 
t o  g e t  n o t  t h e  doses o f  one m i l l i r a d ,  w e  a r e  going t o  g e t  t h e  doses 
of hundreds o f  m i l l i r a d s  o r  thousands of m i l l i r a d s  per  year .  So, 
I cons ide r  a l l  t h e s e  c a l c u l a t i o n s  meaningless because I d o n ' t  f i n d  
it c r e d i b l e  t h a t  humans and machines w i th  t h e i r  f a l l i b i l i t i e s ,  i n -  
c lud ing  t h e  co r ro s ion  t h a t  D r .  S t e rng l a s s  t a l k e d  about,  are going 
t o  do n ine ty  n i n e  p o i n t  n i n e  n ine  pe rcen t  p e r f e c t i o n  from now t o  
e t e r n i t y  and t h a t  is what it takes .  Inc lud ing  sabotage,  a cc iden t s  
and every th ing  else. 

REV. BLACK: Doctor, I was p a r t i c u l a r l y  i n t e r e s t e d  i n  t h e - s o c i a l  
implicat ions.-of  t h e  c r e a t i o n s  of such a p l a n t  regarding t h e  way i n  
which it has  to  b e  p r o t e c t e d  and t h i s  gene ra l  change i n  t h e  p a t t e r n ,  
of course ,  showing it from t h e  t i m e  you...the o r i g i n  o f  t h e  subs tance  
t o  be  used f o r  energy on t o  t h e  product ion.  Do you...we do n o t  
hea r  o f  a g r e a t  number o f  express ions  of  s o c i a l  change t h a t  comes 
w i th  t h i s  k ind o f  p l a n t .  Do you v i s u a l i z e  any o t h e r  s o c i a l  changes 
t h a t  might come wi th  t h i s  k ind of product ion o f  energy. I know 
t h e r e  has  been i nd i ca t ed ,  o f  course ,  t h e  human harm, t h e  harm on 
t h e  person,  b u t  I am simply ... I was n o t  aware. . . i t  seems t o  me. . .  
i n t roduce  a new kind o f  i d e a  t o  m e  and I can see how it i s  p o s s i b l e  
t h a t  a change of a dangerous element p laced i n  a community t hen  
began t o  change i ts format ,  i t s  opera t ion ,  t h i s  k ind o f  th ing .  A r e  
t h e r e  any o t h e r  s o c i a l  imp l i ca t i ons  t h a t  you would l i k e  t o  en l a rge  
on? 

DR. GOFtAN: These a r e  very l a r g e  ones when you consider  t h e  
f a c t  t h a t  they may mean....For example, w e  a l l  heaved a b i g  s i g h  
of r e l i e f  w i t h  t h e  nuc l ea r  non-pro l i fe ra t ion  t r e a t y .  Now when you 
begin t o  t h i n k  t h e  s o c i a l  impl ica t ions  o f  plutonium being s t o l e n  
from t h i s  i ndus t ry  a l i t t l e  b i t .  Therefore,  any two b i t  underworld 
o rgan i za t i on  beginning t o  have plutonium a v a i l a b l e ,  l e t ' s  suppose 
they d o n ' t  have a q u a r t e r  pound of  plutonium i n  t h e i r  hands. A 
q u a r t e r  of a pound, t h a t  i s  a hundred grams, about  a tablespoon 
f u l l ,  a very smal l  f r a c t i o n .  This man says  look San Antonio, I 
want t h i s  o r  t h a t  done o r  else. I am going t o  r e l e a s e  a q u a r t e r  
of a pound of plutonium i n  a f i n e  d u s t  over  San Antonio. You a r e  
going t o  do what he says  o r  you a r e  going t o  evacuate San Antonio 
o r  every one o f  you a r e  going t o  g e t  lung cancer  many t i m e s  over  
even though you can only d i e  from it once. Now, our  s o c i e t y  is 
going t o  become t o t a l  prey t o  t e r r o r i s t s  of  a l l  s o r t s  wi th  t h e  
advent  of a plutonium economy. I t  is any r a t i o n a l  th ink ing  group 
would immediately r e j e c t  an energy economy b u i l t  on plutonium f o r  
t h a t  reason a lone .  That i s  one o f  t h e  s o c i a l  problems. 
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The o t h e r  t h i n g  is  t o  avoid such becoming a v i c t im  of  
z c h  t e r r o r i s m  you must go over  t o  a t o t a l  po l i ce  s t a t e .  Even 
. - - : ien,  I don'  t know how you a r e  going t o  do it. But you a r e  n o t  
,:>in9 t o  l e t  people  walk o u t  of nuc lea r  reprocess ing p l a n t s  with-  
.>.it search ing  them. They can t a k e  a l i t t l e  b i t  o u t  each day. You 
.ze going t o  have a t o t a l  system of sea rch ,  watching people. When 
i t a l k e d  a t  t h e  South Carol ina  l e g i s l a t u r e  about  t h e s e  t r ucks  wi th  
?I.utonium, I s a i d  what a r e  you going t o  do i f  someone a t t a c k s  t h a t  
..ruck? E i t h e r  wi th  an exp los ive  t h a t  j u s t  spreads  t h ings  around 
.:or t e r r o r i s t s  purposes o r  t o  acqu i r e  t h e  plutonium? They s a i d  w e  
- r e  going t o  have r a d i o  comnunications wi th  t h e  main p l a n t .  I s n ' t  
;::at g r e a t ?  They a r e  be ing h i jacked o r  a bomb is being exploded 
:,:x them, they a r e  going t o  have r ad io  communication wi th  t h e  main 
7 l a n t .  You know, t h e r e  w e r e  some guys t h a t  had communications i n  
:>e Watergate apartment and it d i d n ' t  do them any good, they g o t  
!:aught. 

LXYOR BECKER: Any o t h e r  ques t ions?  

CV. BLACK: I was j u s t  wondering. The p a r t y  t h a t  might s t e a l  
i s ,  wouldn' t  he  be dead? 

7 .  GOFbIAN: No, w e l l ,  yes  and no. Plutonium...the t o x i c i t y  is 
-?en f i n a l l y  d iv ided  and inhaled .  And you could c a r r y  around wi th  
.su some plutonium and n o t  be  h u r t  by it. But g e t  it f i n a l l y  d iv ided  
:?d i n h a l e d  and a s  I say about  a pound of it i s  about  a n ine  b i l l i o n  
Zng cancer  dose worth. There was an i n t e r e s t i n g  a r t i c l e  i n  t h e  
an Antonio L i g h t  t h a t  b e a r s  upon your ques t ion .  Las t  n i g h t  when 

came i n t o  town, I read it. What it d i d  was, this a r t i c l e  t a l k e d  
s a number o f  people who l i v e d  near  nuc lea r  power p l a n t s .  I f e e l  
-eat, I f e e l  f i n e ,  I love  it he re ,  c o u l d n ' t  be  b e t t e r ,  I would 

Ice  t o  move closer i f  they would l e t  me .  W e l l ,  t h e  p o i n t  is, sir, 
t h e  t e n  y e a r s ,  w e  have c a l l e d  t h e  l a t e n  pe r iod  between t h e  t i n e  
r a d i a t i o n  exposure and when you develop a f a t a l  leukemia o r  a 

t a l  lung  cancer ,  you w i l l  f e e l  f i n e  and you w i l l  show no outward 
. . l i f e s t a t i o n s  and t h a t  is t h e  s u b t l e  danger o f  t h i s  type of th ing .  
, when t h o s e  people  say  I f e e l  f i n e  having been exposed, t h e r e  
s an  a c c i d e n t  i n  Rocky F l a t s  and one fireman t h a t ' s  a plutonium 
.?tory f o r  weapon, one fireman go t  s e v e r a l  body burns i n  h i s  lungs .  
:y asked him on n a t i o n a l  t e l e v i s i o n  a couple of weeks l a t e r ,  he  
,id I f e e l  g r e a t ,  b u t t h a t  i s  t h e  po in t .  H e  f e e l s  g r e a t ,  when h e  
ts lung cancer ,  he  won't f e e l  q u i t e  s o  g r e a t  and then when h e  d i e s  
it, he w o n ' t  f e e l  a t  a l l .  

.YOR BECKER: Thank you D r .  Gofman. 

i .  LEVINE: .. M r .  Mayor? 

WOR DECKER: Y e s .  

: I .  LEVINE: I j u s t  want t o  say t h a t  concludes ou r  formal  speaches 
w e  a p p r e c i a t e  both o f  them being here .  Thank you sir. 

.AYOR BECKER: Now t h e  agenda shows nex t ,  M r .  Rowan Harwood, P re s iden t  

.f t h e  Grea t e r  San Antonio Chamber of Commerce. Is M r .  Harwood s t i l l  i n  
.he  audience? 

:R. ROWAN HARWOOD: M r .  Mayor, I am Rowan Iiarwood, P r e s i d e n t  of t h e  
,rester San Antonio Chamber o f  Commerce and I am he re  t o  g i v e  you a 
e s o l u t i o n .  The Board o f  D i r ec to r s  of t h e  Greater  San Antonio Chamber 
;f Commerce a t  i t s  board meeting on Monday, June 25, 1973 has  unanimously 

ddopted t h i s  fo l lowing r e s o l u t i o n  which I would l i k e  t o  read  t o  you now. 
laving considered  t h e  var ious  op t i ons  a v a i l a b l e .  ... (copy conta ined w i t h -  
n r e p o r t s  submit ted)  Thank you very much. 

r 
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MAYOR BECKER: Thank you, thank you M r .  Harwood. Next, is M r .  Richard 
Balmos - San Antonio Manufacturing Associa t ion .  

MR. RICHARD BALNOS: M r .  Mayor and Council s i n c e  May 10, 1973 our  C i t y  
has  been exper iencing a  c r i t i c a l  energy crisis. (copy conta ined w i th in  
r e p o r t s  submit ted)  

MAYOR BECKER: Thank you M r .  Balmos. 

MR. PUFILLO: Honorable Mayor, may I make a s ta tement  on t h e  p o i n t  o f  
o rder?  I t  s e e m s  t o  m e  t h a t  i n  a  democratic meeting l i k e  t h i s ,  t h e  p ros  
and cons should have a l t e r n a t i n g  t u r n s  a t  t h e  microphone here .  You 
have had two p r o s ,  i t  seems t o  m e  t h a t  you should a l t e r n a t e .  One p ro  
and one con. That  i s  t h e  democratic process.  

MAYOR BECKER: M r .  P u f i l l o ,  I am fol lowing t h e  agenda a s  it is pre- 
s c r i bed .  Now t h e  n e x t  p a r t  of t h e  agenda i s  t h e  Ci ty  Pub l i c  Serv ice  
S t a f f  and t h e i r  c o n s u l t a n t s  t o  have a  r e b u t t a l  t o  t h e  t a l k s  t h a t  were 
made by D r .  Gofman and D r .  S te rng lass .  So, t h a t  is t h e  nex t  o r d e r  o f  
bus iness  on t h e  agends. Then w e  w i l l  have c i t i z e n s  t o  b e  heard.  

(Someone spoke from audience - i naud ib l e )  

MAYOR BECKER: I would assume and cannot  speak f o r  M r .  Deeley, b u t  
I would assume t h a t  t h e  C i t y  Pub l ic  Serv ice  Board and t h e i r  s t a f f  and 
t h e  people t h a t  a r e  r e p r e s e n t i n g  them today, would be  open to  ques t i ons  
by D r .  S t e rng l a s s  o r  D r .  Gofman, M r .  Deeley. 

MR. DEELEY: Thank you M r .  Mayor. F i r s t ,  I would l i k e  to  read a  
p i ece  OF informat ion regard ing  D r .  S t e rng l a s s .  I w i l l  t ake  on ly  a p a r t  
of t h e s e  s t a tements  i d e n t i f y i n g  t h e  source .  The f i r s t  i s  t h e  Health 
Physics  Socie ty .  P a r t  o f  t h i s  s t a tement  reads ,  h i s ,  t h i s  i s  Dr.Stern- 
g l a s s ,  " H i s  a l l e g a t i o n s  made i n  s e v e r a l  forms have i n  each i n s t a n c e  
been analyzed by s c i e n t i s t s ,  phys ic ians  and b i o - s t a t i s c i a n s  i n  t h e  
Federa l  Government, and i n d i v i d u a l  s t a t e s  t h a t  have been involved i n  
h i s  r e p o r t s  and by q u a l i f i e d  s c i e n t i s t s  i n  o t h e r  countr ies ."  Without 
excep t ions  t h e s e  agencies  and s c i e n t i s t s  have concluded t h a t  D r .  
S t e r n g l a s s ' s  a r g m s n t s  a r e  n o t  s u b s t a n t i a t e d  by t h e  d a t a  he p r e sen t s .  
This  nex t  s t a tement  is by t h e  A-erican Academy of P e d i a t r i c s ,  a  Commi- 
t tee  on Environmental Hazard, "A va lua t i on  of t h e  da t a ,  t h a t  i s  D r .  
S t e r n g l a s s ' s  d a t a ,  an eva lua t i on  of t h e  d a t a  has  convinced t h e  commi- 
ttee t h a t  h i s  conclus ions  a r e  completely unfounded and unsubstant ia ted ."  
Another by t h e  14ichigan Department of Pub l ic  Heal th ,  "S t e rng l a s s  paper  
has  n o t  been based on s c i e n t i f i c  tests b u t  r a t h e r  on a  s t a t i s t i c a l  
d a t a  eva lua t i on  o f  i n f a n t  m o r t a l i t y  r a t e s  and r e a c t o r  p l a n t  emisions.  
S e l e c t i n g  and r e j e c t i n g  f i g u r e s  t o  a r r i v e  a t  an  apparent ly  b i a s  conclu- 
s i o n  and by t h e  sane  p a r t y  t h e  t h r e e  independent tests wi th  which D r .  
S t e rng l a s s  claimed t o  v e r i f y  h i s  tests, were n o t  tests a t  a l l ,  b u t  
o t h e r  papers  w r i t t e n  by D r .  S t e rng l a s s  using t h e  same i r r e s p o n s i b l e  
methods i n t e r p r e t i n g  and s e l e c t i n g  f i g u r e s  t o  f i t  h i s  conclusions."  
This s t a tement  by t h e  U. S. Atomic Energy Commission, " i t  should  be  
noted t h a t  wh i l e  t h i s  p l a n t , "  and they a r e  speaking of t h e  p l a n t  i n  
Harr isburg,  Pennsylvania,  "continued i n  opera t ion ,  t he  i n f a n t  m o r t a l i t y  
f o r  I l l i n o i s  bec~an a  s t e ady  d e c l i n e  i n  1966 and reached twenty-two 
p o i n t  f ou r  i n  1969. D r .  S t e rng l a s s  made no mention of t h i s  r educ t ion .  
And t'nis s t a t e n e n t  by t h e  Pennsylvania Department of Environmental 
Resources. I t  appears t h a t  D r .  S t e rng l a s s  even using s e l e c t e d  da t a  
t o  f i t  h i s  theory  has no t  proven t h a t  any r e l a t i o n s h i p  e x i s t s  between 
t h e  proximity t o  nuc lea r  f a c i l i t i e s  i n  Pennsylvania and i n f a n t  mor- 
t a l i t y  r a t e s . "  This  by t h e  U. S .  Publ ic  Heal th Serv ice ,  " t h i s  c r i t i q u e  
has  r c s u l t e d  i n  a f a i l u r e  by us t o  agree  wi th  t h e  s c i e n t i f i c  approach 
used by D r .  S t e rng l a s s  i n  eva lua t i ng  t h e  d a t a  t h a t  he has  u t i l i z e d  i n  
h i s  r e p o r t . "  The Univers i ty  of Missouri ,  "however, t e n  yea r s  of s tudy 
has no t  convinced rce t h a t  s t a t i s t i c a l  juggling such a s  S t e r n g l a s s  has  , I 

p r esen ted  i n  t h e  Apr i l  b u l l e t i n ,  w i l l  s e rve  e i t h e r  t he  cause of  peace 
o r  of sc ience . "  Dullhouse Univers i ty  i n  Halafax, Canada, " i t  i s  
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, . ~ i d e n t  from the  p l o t  t h a t  among the se ,  t h a t  i s  t h e  Canadian providen- 
-15, a  l a r g e  r ise i n  Stront ium 9 0  does n o t  tend t o  go w i th  t h e  l a r g e  
.ise i n  excess  mor t a l i t y .  I f  anything,  t h e  r eve r se  i s  t r u e . "  The 
" e r i c a n  Pub l ic  I ieal th Associa t ion ,  i n  the :4ay i s s u e  o f  t h e  "Journal" ,  

:.hese l e t t e r s  appeared i n  t h e  May i s s u e  of t h e  "Journal"  and c l e a r l y  
.:dicate t h e r e  i s  no b a s i s  and f a c t  f o r  t he  claims made by Professor  

- t e r n g l a s s .  " Science Magazine, "S te rng lass  contends t h a t  t h e  f a l l o u t  
. : - i f ted  eastward from New Mexico and t h a t  by 1950 t h e r e  was s u b s t a n t i a l  
:.cess i n  i n f a n t  m o r t a l i t y  i n  those  s o u t b r n s t a t e s  over  which it had 
- i f t e d . "  To t op  i t  o f f ,  t h e  AEC contends t h a t  fal1ou. t  c loud from 

.7nagorda d i d  n o t  even go eastward.  D r .  McDonald D. Round i n  a  l e t t e r  
r i t t e n  t o  t h e  New York Times, "we indorse  h i s  r i g h t  a s  a  s c i e n t i s t  
o advance such a  theory  b u t  a r e  compelled t o  no t e  pub l i c ly  t h a t  h i s  
: n c l u s i o n s  do n o t  fo l low from t h e  evidence presented  and i n  ou r  
; i n i o n ,  a r e  fa lac ious . "  D r .  Leonard A.  Sagun, D r .  Sagun is Assoc ia te  
.L-ec to r  of t h e  Pa lo  Al to  Medical C l i n i c ,  "I found no evidence i n  t h e  
-:stimony of  D r .  S t e r n g l a s s  t o  suppor t  h i s  con ten t ion  t h a t  f a l l o u t  o r  
~ .<3 i a t i on  from nuc l ea r  f a c i l i t i e s  has  a  d u l l a t e r i o u s  a f f e c t  on human I 

-> l th . "  D r .  Ar thur  R. Tarnplin, who i n c i d e n t a l l y  i s  t h e  co-author of  
? book t h a t  t h e  gentleman he re  has.  D r .  Arthur  Tamplin, " i n  t h i s  
5 c l e  a  p o i n t  by p o i n t  crit icism of  t h e  S t e rng l a s s  manuscript  w i l l  

p resen ted .  I t  w i l l  be shown t h a t  t h e  da t a  do no t  suppor t  h i s  
.:.:elusions and t h a t  t h e  major f a c t o r s  i n f l uenc ing  i n f a n t  and f e t a l  
. r t a l i t y  over  t h e  p a s t  f i f t y  years  have been improving s o c i a l l y  econ- 
2.c cond i t i ons  and t h e  i n t roduc t i on  o f  a n t i b i o t i c s . "  D r .  A l i c e  

u a r t ,  f i r s t  o f  a l l  it, a S t e rng l a s s  paper based l a r g e l y  upon h e r  own 
zk is r i d d l e d  wi th  mistakes.  So I p re sen t  t h a t  i n  evidence and see thai 
.e c o u n c i l  w i l l  g e t  cop i e s  of t h i s  information.  I a n  now going t o  c a l l  
: D r .  Hull .  D r .  Hul l  f o r  a  r e b u t t a l  to . . . .  

'. HULL: I want a  chance t o  answer t h a t  pe r sona l  a t t a c k  which hard ly  
* t o  b e  test imony i n  an  a t tempt  t o  a t t a c k  a  pe rson ' s  cha rac t e r .  L e t  

t r y  t o  understand what is going on here .  There has  never ,  I would 
- ? ,  a t  any hear ing  t h a t  I have been a t .  

!'OR BECKER: I f  you would fo rg ive  m e  p l e a s e  sir.  Limi t  your re- 
.rks t o  f i v e  minutes p l e a s e  sir .  Would you do t h a t  p l e a s e  sir.  

. STERVGLASS: I t h i n k  t h e  pub l i c  needs t o  know what e f f o r t s  a r e  
;ng made by t h e  A t o m i c  Energy es tab l i shment  i n  t h e  i n d u s t r y  and t h e  
o p l e  t h a t  have supported i t  f o r  yea r s  and yea r s  t o  t r y  t o  f i g h t  t h e  
A ,a. S ince  they cannot  answer t h e  d a t a ,  s i n c e  they cannot  exp l a in  

seven or e i g h t  yea r s  a f t e r  t h e  r e a c t o r  s t a r t e d  a t  sh ipp ing  P o r t  
Lundred more people a  y e a r  a r e  dying suddenly i n  Beaver County. 
*-.ce they cannot  answer t h i s ,  they choose t o  a t t a c k  t h e  a c c r e d a b i l i t y  
s t e a d  o f  the f a c t .  L e t ' s  j u s t  t ake  a  few examples. The ~ e a l t h  
**sics Soc i e ty ,  four teen  p a s t  p r e s iden t s  s igned a s ta tement ,  t h i r t e e n  

them do now o r  have i n  t h e  p a s t  belonged t o  t h e  ~ t o m i c  Energy Con- 
Zion o r  t h e  Organiza t ions  t h a t  have se t  t h e  s t andards  which are now 
: ~ g  quest ioned by t h e  National  Academy i t s e l f .  Among them was one 
i v i d u a l ,  t h e  head o f  t h e  Nat ional  Radia t ion  P r o t e c t i o n  Council .  The 
n c i l  on Radia t ion  P ro t ec t i on ,  D r .  Taylor .  Under oa th ,  ques t ion ing  
c o u n c i l  f o r  t h e  n a t i o n a l  i n t e r v e n e r s  l a s t  A p r i l ,  e a r l y  s p r i n g  i n  
hington.  H e  w a s  asked i f  he s igned t h i s  a t t a c k  and unprecedented 

'nt  and h e  s a i d  yes  and then counc i l  asked him, d id  you r ead  t h e  
er ia l  on t h e  b a s i s  of which you s igned t h i s  a t t a c k  and h e  admit ted 
1 d i d  no t .  This  is t h e  na tu r e  of t h e  c r i t i c i sm t h a t  has been l e f t .  
i s  t h e  American P e d i a t r i c  Associa t ion?  A committee on which D r .  

nard  Sagun was execu t ive  d i r e c t o r .  D r .  Leonard Sagun who has  been 
k ing  f o r  t h e  Atomic Energy Commission i n  one way o r  ano ther  f o r  t h e  
ter  p a r t  o f  t h e  l a s t  twenty years  was t h e  au thor  o f  t h a t  r epo r t .  

EPA t h e  au thor  of  t h e  r e p o r t  t h a t  a t t acked  my f i nd ings  on t h e  e f f e c t  
f a l l o u t  was t h e  Disa l ina  Tompkin was t h e  wife  o f  t h e  former Deputy 
e c t o r  o f  Standards f o r  t h e  Atomic Energy Commission who was moved 
(3 t h e  EPA as a  d i r e c t o r  of t h e  Federa l  Radiat ion Council who say  
' permissable  l e v e l  of Stront ium and i od ine  from acc iden t s  i n  1964 
1 6 5  of  a  f a c t o r  of about  t e n  t i m e s .  These a r e  t h e  people who a r e  
lng used by t h e  i n d u s t r y  t o  t r y  t o  d i s c r e d i t  c r i t i cs  wherever they  
fbe .  I can go on l i k e  t h i s  a l l  t h e  way through. Who is  D r .  Round? 
. Round happens t o  be  employed, was working and i s  i n  f a c t  a  m e m b e r  



2f t h e  Chapter,  t h e  New York Chapter o f  t h e  Health Physics Socie ty  and 
in deed has  been supported throughout h i s  c a r e e r  by t he  Atomic Energy 
:ommission. D r .  Leonard Sagun, I mentioned w a s  presented a s  an inde- 
pendent cr i t ic  working f o r  t h e  Pa lo  Al to  C l i n i c ,  b u t  it turned o u t  t h a t  
,ihen I f i r s t  m e t  D r .  Leonard Sagun persona l ly  a t  t h e  German Town Head- 
qua r t e r s  o f  t h e  Atomic Energy Commission where he  had been working f o r  
years  t r y i n g  t o  n in imize  t h e  e f f e c t s  o f  r a d i a t i o n  on man. Gentlemen, you 
have t o  dec ide  who has  a g r e a t e r  f i n a n c i a l  s t a k e  and a g r e a t e r  s t a k e  
p ro t ec t i ng ,  y e a r s  of keeping informat ion from t h e  pub l ic ,  o r  t he se  gent le-  
men a s s o c i a t e d  w i t h  t h e  i ndus t ry .  Thank you. 

I.IRYOR BECKER: Thank you, M r .  Hull .  I th ink M r .  Deeley requested 
t h a t  you speak nex t ,  is t h a t  c o r r e c t ?  

DR. HULL: Do w e  need t h e  t e l e v i s i o n  l i g h t  on now? I d o n ' t  see any- 
body running anything now and i t  is  sort o f  bo ther ing  m e .  I n  t h e  i n t e r e s t  
of t i m e .  I am p r e t t y  near  t o  having t h a t  bee r  problem, I am n o t  going t o  
show t h e  s l i d e s  t h a t  I in tended t o  b u t  I brought along some w r i t t e n  m a t e r i a l  
and perhaps i f  I can g e t  t he se  cop ies  up t o  you, w e  can fol low through a 
few diagrams and you c a n ' s e e  f o r  yourse l f  t h e  evidence and dec ide  whether 
o r  n o t  D r .  S t e r n g l a s s  is being persona l ly  a t t a cked  and maligned o r  ev i -  
dence, t h e  s c i e n t i f i c  evidence j u s t  doesn ' t  ag ree  w i t h  h i s  a l l e g a t i o n s .  
And a t  some expense t o  my muscles, maybe i t ' s  good f o r  them, I brought  
along cop ies  f o r  what t u r n s  o u t  t o  be  t h e  number of people i n  t h e  audience 
and s o  I w i l l  be g l a d  t o  s h a r e  t h e s e  wi th  you. So whi le  you a r e  t u rn ing  
t he se  t o  f i g u r e  two which says  on t h e  t o p  o f  it, Mor ta l i ty  Rate i n  t h e  U. S. 
f o r  I n f a n t s  Zero t o  One Year and t h e r e  happens, they g o t  p u t  t oge the r  i n  
an awful hurry  and t h e r e  a r e  two of  t hose  b u t  t h e  second one s ays  f i g u r e  
one. It came from two d i f f e r e n t  papers  and s o  i t  i s  about  n ine  i n  I t h i n k  
While yau a r e  t u r n i n g  t h e r e ,  i f  I can j u s t  comment on D r .  S t e r n g l a s s ' s  
a l l e g a t i o n  t h a t  he  j u s t  made. That  some how t h e r e  is a conspiracy h e r e  
t o ,  s h a l l  w e  say ,  g e t  him, I quess i s  what he means. I must say  t h a t  I 
am e ~ b a r r a s e d .  I f i n d  i t  d i f f i c u l t  t o  cope wi th  th ings  on t h i s  s o r t  o f  
p e r s o n a l i s t i c  l e v e l .  Maybe t o  depersonal ize  it a l i t t le ,  I have had an 
oppor tuni ty ,  be ing t h e  au tho r  of a paper  wi th  D r .  Shuer who is  a t  Queens 
College and a consu l t an t  admi t t ing ly  a t  Brookhaven and perhaps work came 
two wi th  t h i s  brush  because our ,  i n d i r e c t l y  ou r  money comes from t h e  
cor rdss ion .  That ,  never  t h e  less, we took and examined a l l  t h e  papers  
t h a t  w e  could g e t  ou r  hands on, a t  t h a t  t i m e ,  o f  t h e  s c i e n t i f i c  ques t ion-  
i ng  o r  r epu t a t i on  of what D r .  S t e rng l a s s  has  had t o  say .  I have been 
doing it s ince .  I must have done some f i f t y  o r  t h a t  a r e  i n  p r i n t  especi-  
a l l y  of h i s  s c i e n t i f i c  r e p u t a t i o n  and I f i n d  it hard t o  b e l i e v e  f o r  ex- 
ample t h a t  D r .  S t u a r t  who was i n  Great  B r i t i a n  a t  Oxford Univers i ty ,  t h a t  
D r .  Rockf la t  and. . . - . . . . .Great  B r i t i a n .  ....... the... . . .I c a n ' t  t h ink  o f  
h i s  name i n  t h e  Swedish Academy of Science who denied t h a t  D r .  S t e rng l a s s  
f o r  i n s t ance  from t h e i r  s t ron t ium 90  d a t a  app l ied  t o  D r .  S t e r n g l a s s ' s  
work. I f i n d  it d i f f i c u l t  t o  b e l i e v e  t h a t  they a r e  a l l  p a r t  of t h i s  g i a n t  
conspiracy and a s  t h e  e d i t o r  of Nature s a i d  i n  t h e  P r o f i t s  o f  P o l l u t i o n ,  
vhich  is an e d i t o r i a l  t h a t  they pub l i shed ,  s o r t  of ques t ion ing  whether 
D r .  S t e rng l a s s  accused them of be ing a p a r t  o f  t h i s  conspiracy because 
they wouldn' t  p r i n t  a r e f u t a t i o n  of an a r t i c l e  ques t ion ing  him t h a t  was 
p r i n t e d  i n  Nature.  The e d i t o r  of Nature,  t h e  B r i t i s h  S c i e n t i f i c  Publica-  
t i o n ,  s a i d  something l i k e  t h i s ,  I t  may be ,  you know, D r .  S t e rng l a s s  i s  
lodged i n  a conspiracy a s  he has i n  t h i s  t i m e .  I t  may perhaps no t  be a 
conspiracy,  b u t  r a t h e r  t h e  weaknesses of h i s  s c i e n t i f i c  arguments t h a t  
make i t  d i f f i c u l t  for e d i t o r s  of s c i e n t i f i c  journals  who, I am paraphras ing 
now, who a r e  i n t e n t  i n  p rese rv ing  t h e  body of s c i e t i f i c  evidence and who 
i n  genera l  d o n ' t  t u r n  down papers  they d o n ' t  th ink whose evidence would 
r e a l l y  s t and  up. They gene ra l l y  t u r n  them down. I t  i s  n o t  j u s t  D r .  
S t e r n g l a s s ,  many people have had papers  turned down including nyse l f ,  on 
occas ions .  So I. . . . .You can draw your conclus ions  a s  t o  whether t he r e  
i s  a conspiracy o r  not .  I d o n ' t  t h ink  so .  L e t ' s  t ake  a look a t  t h i s  f i r s t  
one. I t  s ays ,  "1.lortality Rate i n  t h e  U. S .  f o r  i n f a n t s  0 t o  1 year . "  
And you gentlemen and woman on t h e  counc i l  w i l l  see t h a t .  

I want t o  say here  t h a t  I th ink  t he  whole crux of D r .  S t e r n g l a s s i s  I 

arcpn,ent r..~ith regards  t o  r e a c t o r s ,  c e r t a i n l y  s o r t  of s t ands  i n  t h e  way 
of whether o r  no t  h e  has made a case  i n  r e g a r d s t o  f a l l o u t .  Because t h a t  
is tihsre he spen t  r o s t  of h i s  t i m e  and e f f o r t .  And D r .  Gofman has a l r e a d y :  
said.  t h a t  t h e  doses from r e a c t o r s  a r e  perhaps a t  l e a s t  on t h e  average o f - .  .' 
a hundred t i res  l e s s  than those  of f a l l o u t  t o  any l a r g e  nurrbers of popu- 



- .  
ion. So i f  i t  6 o e s n ' t  s t and  up f o r  f a l l o u t ,  i t  j.s verb7 c : i f f i c u l t  i t  s tands  
Eor r e a c t o r s .  The f i r s t  oae t h e r e ,  you n o t i c e  on t h e  t on ,  inci icat ion 
'3r. S t c r n g l a s s ,  t 3 a t  shade2 a r ea  o n  t h e  to?  of t!le f i g u r e  i s  D r .  Sterng1ass 

i f o r  i n s t a n c e  t h e  excess i n f a n t  mor t a l i t y  over what woule hzve occurred ,  
.: projection o: t h a t  l i n e  over  what whould have occurred i n  1950 on roughly, 
1 t h e r e  been no t e s t i n g .  Then you s ee  on t!le bo t ton ,  our  r ea su rczen t s  
i'rookhaven of t h e  c!langes i n  Sackqround t h a t  a t t r i b u t a b l e  t o  t i le f a l l -  

': l u r i n g  those  s a e e  y e a r s .  And h i s  arguments hold ,  t h a t  t h e r e  s i ~ . p l y  
>r!l t  d t o  be sometning l i k e  t h e  correspondinq bunps on t h e  tc:, l i n e  l i k e  t he r e  
:> on t h e  bo t t on  l i n e .  You j u s t  d o n ' t  s ee  thcn.  ha;? I saiG it seer.s t o  r.e 
t h e r  c l i f f i c u l t .  I Iov j ,  i f  you \ . r i l l  j u s t  f o l d  over  t h e  very nex t  page, 
c a u s e  it g o t  i n  t h e r e  twice  aga in ,  r.?ilich 1366 i n f a n t  r:.ortalit'l) Hear t h e  
.:.;c?er I Reactor and t h e  next  one s ays ,  Leukemia and A1eul:eria Rates 
'-1 1940 1967. 

'.Yr)!? C C C Y S R :  -. -- I l r .  Hull  r?.ay I i n t e r r u p t  you f o r d  secon i ,  I Con ' t  seer: t o  
ab l e  t o  f i n d  t h e  corresponding informat ion.  

I !I'ARVE STY : M r .  Mayor a r e  w e  going t o  g ive  him unl imi ted  t i m e  f o r  re- 
n s  i s  seven minutes a l ready.  

, ILULL: .. .. A r e  you on t h e  saxe th ing?  I t h i n k i I  s t a r t e c  011 about  tile 
:?th ?age and I am going on from t h e r e .  The f i r s t  f i g u r e  was i n  twice  s o  
:t ..... The f i g u r e  on leukemia i s  t h e  next  one, you s t a r t e d  zt t h e  wrong 
ice. This  i s  d a t a  on leukenia  and aleukemia r a t e s  i n  t h e  United S t a t e s .  

. .  i n p o r t a n t  p a r t  of t h a t  i s ,  a l though,  t h e  t o t a l  has been qoinq up over  
.se yea r s  t h a t  D r .  S t e rng l a s s  t a l ked  about  i s  f a l l o u t ,  1 9 4 0 .  Ph i s  
~;:.eneJ t o  be 1970, t h a t  t h e  one t o  fou r  group, c e r t a i n l y  t h e  most sen- 

: .:ive i n  t h e  popula t ion .  I th ink  D r .  S t u a r t ' s  work shows t h a t  i n f a n t s  

EiULL : I i n d i c a t e d  t h a t  I wouid l i k e  t o  go on f o r  about  f i f t e e n  
, t e s  and I th ink  I can cover  i n  about  f i f t e e n  minutes,  i f  I nay. I - 

. 

BECKER: I - 4 Harves t y  , 

. ayed . .  . . r a d i a t e d  i n  u t e r o  have an excess m o r t a l i t y  over  n ine .  Other  i n f a n t s  
: were n o t  r a d i a t e d  whi le  they were i n  t h e i r  mother 's  wor~b. One of t h e  
iilts of t h i s  e x t e r n a l  r a d i a t i o n  is c e r t a i n l y  ... .p r i n a r i l y  ... .p redominately 

: n s t  an excess  of leukemia i n  t h e  some where one t o  fou r  y e a r  group. 
I1 n o t i c e  t h a t  ....p a r t  o f  in f luenc ing  t h i s  group i n  t h e  United S t a t e s  and 

. ':; i s  a l l  o f  t h e  i n f a n t s  i n  t h e  United S t a t e s  zero t o . . . . t h a t  have been 
l i c t e d .  A l l  t h e  i n f a n t s  a t  r i s k  and t h e s e  a r e  t h e  a c t u a l  r a t e s  here .  
dea th s  p e r  hundred thousand i n  t h e  age group. You r . ~ i l l  n o t i c e  from 1950 
t h a t  t h e  one t o  fou r  y e a r  group has been down c o n s i s t e n t l y ,  r a t h e r  than 

:.ad t h e r e  c e r t a i n l y  a r e n ' t  any bumps t h e r e  t h a t  have any correspondence 
. '.he access  o f  f a l l o u t .  So, it makes it very d i f f i c u l t  t o  b e l i e v e  
- :: on gene ra l  b a s i s  t h a t  f a l l o u t  has n o t  in f luenced  t h e  i n f a n t  leukemia 

. i  ove r  t h a t  t i m e  somehow had any o t h e r  i n f l uence  of t h e  s o r t  t h a t  D r .  
..:nglass has  descr ibed t o  u s . .  L e t ' s  look over  t o  t h e  nex t  one which says  
? t a b l e  n ine ,  t h e s e  a r e  va r ious  sources  and a r e  j u s t  thrown t o g e t h e r  s o  they . 

I n o t  i n  numerical sequence, " Ind ica ted  Excess Risk o r  Mor t a l i t y  and 
: :ulated E f f l u e n t  Doses t o  Populat ions i n  t h e  V i c i n i t y  o f  Se l ec t ed  

l e a r  F a c i l i t i e s " .  Again t h i s  i s  a r e p e t i t i o n  o f  some of t h e  i n f o r n a t i o n  
.: .,:. I gave you t h i s  morning, b u t  it inc ludes  t h e  nuc l ea r  r e a c t o r ,  nea r ly  

o f  t h e  nuc l ea r  r e a c t o r  sites a t  t h e  t i m e  w e  p u t  t h i s  t o g e t h e r  t h a t  D r .  
zng l a s s  had pa id  a t t e n t i o n  t o .  I r e l a y  a l l  t h e  numbers t o  you excep t  
p o i n t  o u t  t h e  impor tant  p a r t  of t h i s  again .  The e f f l u e n t  doses  w i t h i n  
ky miles. The average t h e r e  and you w i l l  n o t i c e  t h e  h i g h e s t  one 
i .cated around Humboldt i s  1.1 m i l l i r e m  a y e a r  and t h a t  they go down from 
;: t o  some f r a c t i o n  o f  a m i l l i r ank in .  

'i TULL : I am s o r r y  t h a t  is a n ' e x ~ o s t  f a c t o  r u l e  t h a t  i f  soneone had 
il t h a t  I had on ly  f i v e  minutes I n i g h t  have, . . . I  obviously wouldn' t  , 

t r i e d  t o  cover  t h i s  much ground. I .-.- 

I I BECYXR: Mr. Harvesty and members p l ea se .  Vhat we are t r y i n g  t o  do 



lere today is  conduct an i n t e l l i g e n t  o b j e c t i v e  hear ing  and I f o r  one would 
tpprec ia te  it i f  i t  ~70uldn ' t  d e t e r i o r a t e  i n t o  some s o r t  of shout ing  match. 
: e x c e l 1  a t  t h a t  a l s o  i f  c a l l e d  upon. Mow, l e t ' s  p l ea se  con t a in  ou r se lve s  
ind proceed i n  an o r d e r l y  fash ion  and I w i l l  g i ve  equal  t i m e  i f  anyone 
:ares  t o ,  t h a t  i s  i n  a  p o s i t i o n  w i th  t h e  same degree o f  i n t e l l i g e n c e  t o  re- 
, u t  PIr. I-lull 's d i s cus s ion  when i s  f i n i shed .  M r .  Hull  v~ould you proceed 
) l ease?  

IR. HULL : D r .  S t e rng l a s s  i n d i c a t e d  t h a t  a  hundred m i l l i r a n k i n s  o r  s o ,  
i f  I can remember what he s a i d ,  and it has  been i n  h i s  papers o f  X r a d i a t i o n  
3ccording t o  D r .  S t u a r t  was a  doubling dose f o r  t h e  excess ive  i n f a n t  rnor- 
: a l i t y  and remember t h a t  is .... leukemia and cancer ,  t h e r e  was i n f a n t  
n o r t a l i t y  from o t h e r  sources ,  a s  f a r  a s  D r .  S t u a r t  i s  concerned. So t h a t  we 
.... t h a t  i s  i n  one s h o t  and w e  are t a l k i n g  he re  about exposures based o v e r  some 
Long per iod  o f  t i m e .  And again  t h e r e  i s  every reason t o  th ink  t h a t  i f  you 
;pace t h e  exposures o u t  ove r  a  yea r ,  t h a t  many e f f e c t s ,  n o t  n e c e s s a r i l y  
2veryone a r e  f a r  less e f f e c t i v e  than  i f  given a t  one t i m e .  More doubt about  
ghether t h i s  t h i n g  holds.  I t  i s  a  r a d i a t i o n  e f f e c t  of a  magnitude versus  
l o s t  t h a t t h e r e  is no o t h e r  suppor t  f o r  i n  s c i e n t i f i c  l i t e r a t u r e  by a  hundred, 
thousand t e n  thousand t imes something of t h a t  s o r t .  Is t h a t  a  heck l e r  ove r  
the re  o r  something? Then j u s t  n o t i c e  j u s t ,  very b r i e f l y ,  t h e  t o t a l  number 
s f  man ..., rankins  and t h i s  i s  a  c a l c u l a t i o n  from Calcu la t ions  by C a r l  
;amosfel ter  of t h e  AEC, b u t  a$ any r a t e ,  these  a r e  very smal l  numbers conpared 
t o  t h e  f a c t .  L e t ' s  t ake  s ~ m e t h i n g  l i k e  a  mi l l i on  man rankins  t o t a l  be fo re  
you would expec t  t o  see a  few hundred ca se s  i n  t h e  populat ion.  I t  is ha rd  to  
be l i eve  t h a t  t h i s  e f f e c t  t h a t  D r .  S t e rng l a s s  c la ims is so .  The nex t  one  
here i s  f i g u r e  fou r ,  Dresden I I n f a n t  Mor ta l i ty  and when I c a l l  your  a t t e n t i o n  
t o  t h e  shaded a r e a s ,  a r e  t h e  a r e a s  t h a t  D r .  S t e rng l a s s  s e l ec t ed .  You w i l l  
no t i c e  t h a t  i n  t h e  tope  f i g u r e ,  t h e  s o l i d  l i n e ,  is ad jacen t  coun t i e s  to  t h e  
r e a c t o r  and t h e r e  a r e  r e l a t i v e l y  few nurber  of people t he r e .  And I want t o  
t r y  to  educate you i n  s t a t i s t i c s ,  except  t o  say t h a t  i f  you have a  sense  t h a t  
is going t o  happen wi th  a  c e r t a i n  p r o b a b i l i t y ,  t h e  s n a l l e r  number you have, 
t he  wider  t h e  ranqe o f  p r o b a b i l i t y  you g e t  and a s  you g e t  l a r c ~ e  popula t ions ,  
the  i s o l a t i n s  a r e  about a  mean t r end  and much less. PTotice when you n e t  t o  
t h e  s t a t e  l i n e ,  x-~hich is  t h e  x l i n e  t h e r e ,  i t  doeso ' t  jurn around verv uuch 
even though on t h e  average i t  i s  no t  f a r  below t h e  average o f  t h e  ad j acen t  and 
c o n t r o l l e d  coun t ies .  But t h e  important  p a r t  about  t h a t  is t h a t  D r .  S t e r n g l a s s  
ha2pens t o  p ick  1 9 6 4  and 1966 t h e r e .  So, he picked a  r e l a t i v e l y  lopi y e a r  
t o  s t a r t  and a  r e l a t i v e l y  h igh yea r  a t  t h e  end and s a i d ,  t h i s  was a 
hundred and f o r t y  pe rcen t  i n c r e a s e  i n  Grundy County. These .... I f  you look a t  
tho middle l i n e ,  t h e  t r end  t h e r e ,  it d o e s n ' t  suppor t  h i s  argument. I t  i s  
almost l e v e l ,  it has been decrens ina  over  a  pe r iod  of t i m e  2nd t hose  b a r s  
t h a t  go up and doiin a r e  t h e  s t a t i s t i c a l  e r r o r s  and you would say  none o f  t h e  
po in t s  l i e  s t a t i s t i c a l l y ,  s i g n i f i c a n t l y ,  ou t s ide  of t h e  mean t r e n d .  

Piore important  i f  you w i l l  t u r n  t o  t h e  nex t  f i g u r e ,  which i s  s o r t  .... f i g u r e  two a s  i t  says ,  "1966 I n f a n t  Mor t a l i t y  Near t h e  Dresden I 
Reactor" wi th  t h e  ba r s  on i t .  The f i r s t  one t h e r e  t h a t  p r e s e n t s  t h e  1964 
r a t e s  and I w i l l  c a l l  your a t t e n t i o n  t o  t h e v e r y  bottom where t h e  gaseous 
emissions i n  1 9 6 4  a r e  compared t o  t h e  gaseous emissions of 1966. You w i l l  
n o t i c e  t h a t  Grundy County i s  where t h e  r e a c t o r  i s  and a s  you go away f r o n  it, 
these  peracentages  seem to . . . . t he  ' 6 4  r a t e  s e e m  t o  s o r t  of f a l l  o f f  a s  you 
c;o ai%ray 'from t h e  r e a c t o r  and t h a t  f i r s t  one, one hundred percen t  i s  what 
D r .  S t e rng l a s s  claixned vras t h e  ' 6 4  r a t e  was obviously and ' 66  it was two 
hunc?reC and f o r t y  o r  an i n c r e a s e  of a hundred and f o r t y  pe rcen t  l i k e  he  s a i d ,  
ric:?t. 1 l e t ' s  look a t  t h e  next  f i o u r e  and' compute 1 9 6 6  t o  1 9 G O  ~7he;l 
:he r e a c t o r  wasn ' t  running,  s o  v:e vrhould have a  muc5 l a r - e r  e f f e c t  i n  a way. 
Rc l a t i vc ,  if t h i s  holds  i t ' s  own, the ba r s  d o n ' t  have any r e l a t i o n s h i p  t o  
Crunc?y coznty where the r e a c t o r  i s  and t h e  o t h e r  a reas .  The geography of 
t h e  ba r s  j u s t  fogs  up completely.  Okay l e t ' s  look a t  '63/ '66, t h e  r e a c t o r  
j u s t  s t a r t e d  up then.  Again you see t h e  d i f f e r ence  i n  e f f l u e n t .  I f  you w i l l  
ioo:: a? t h e  b o t t o ~ .  i s  very g r e a t .  There was almost no e f f l u e n t  i n  '63 
and a l .n ryc  anount i n  ' 6 6  an2 t h e  bars  a r e  j u s t  no t  c o n s i s t e n t  wi th  t h e  
i nc r ea se .  They j u s t  s c a t t e r  around. 

S:<ip t h c  next  one if you v i i l l .  T h a t ' s  f.!orta.litp Rate i n  t h e  U .  S. 
Tor 1nfa:its 0 - - 1  yea rs  .... I ar. so r ry  t!iat go t  i n  t h e r e  t~ l i ce .  look a t  E!um- 
IjolcIt ~,.;:li.cil i s  t!lc r e a c t o r  t ~ i t h  the l a r g e s t  anount of e f f l u e n t  i n  t he  U . S .  ' 

.:'nil I c;l!.l your ~ ~ t t e n k i o n  acfain, D r .  S t c r n r ~ a 3 . s ~  cor,parec?,fir;t n o t i r e  t h e  is-  
o l . a t i ~ n ; ;  t h e r e  itcjain. Thc Jiur,boiiit Countv i s  2 s o l i d  Cot ,  i t ' s  a  s b l i d  l i n e .  



A l r i g h t ,  I w i l l  go on very b r i e f l y  ' he re .  I n f a n t  m o r t a l i t y  r a t e s  
e c t e d  European Count r i es  and White I n f a n t s  i n  t h e  United S t a t e s .  The t o p  
. You x i i l l  n o t i c e  t h a t  t h i s  is over  a  pe r iod  o f  t ine and t h i s  i s  i f  
.>out  has  caused i n f a n t  m o r t a l i t y  it h a s n ' t  and I want t o  p e t  on t o  t h e  
?t t h a t  I want t o  l e a d  to .  There a r e  more probable causes and I th ink  I 
:: show them r a t h e r  pe r suas ive ly ,  i f  you w i l l  j u s t  s t a y  wi th  me f o r  a  couple 
more minutes. A l r i g h t ,  n o t i c e  t h e  nex t  l i n e  down is  t h e  non whi te  i n f a n t  
: r a l i t y  i n  t h e  United S t a t e s  as conpared t o  European t rend.  You w i l l  n o t i c e  
iu  about  1950 on,  which is  t h e  f i g u r e  t h a t  D r .  S t e rnq l a s s  worked on, is a 

c ?  d e a l  more f l a t e n n i n g  o f  non whi te  i n f a n t  m o r t a l i t y  i n  t h e  United S t a t e s  
n o f  white i n f a n t  mor t a l i t y .  That  i s  s o r t  o f  a  c lue  t h a t  w e  w i l l  go i h t 0 .  
: s o r t  of wonder i f  f a l l  o u t  had anything t o  do wi th  t h i s .  What i s  t h i s  
e c t i v e  a f f e c t  on  non whi tes  f o r ?  Very ques t ionab le  i n  my mind. L e t ' s  
- e  t o  t h e  nex t  f i g u r e .  The next  f i q u r e ,  D r .  S t e rng l a s s  and w e  and most 

have taken h i s  base  l i n e  on i n f a n t  m o r t a l i t y  between zero and one year .  
.:t i s  t h e  t o p  l i n e  o f  t h e  nex t  f i g u r e  which s ays  i n f a n t  a n d p r e n a t a l  
.- t a l i t y .  This i s  from t h e  American Heal th  Assoc ia t ion-  monographed by 
!p i ro  Publishers ,1968,  and t h e  r a t e  t r e n d  from 1935 t o  1965, which happens 
be t h e  pe r iod  t h a t  D r .  S te rng lass  chose a s  a  base l i n e .  . H e  chose ' 35  t o  . 

:) on and you w i l l  n o t i c e ,  indeed, under zero t o  one yea r  they had a  
; ~ t t e n i n g  o u t  a f t e r  1950 and stopped decreas ing a s  f a s t  a s  it d i d  be fore  
,?n and D r .  S t e r n g l a s s  s a i d  t h a t w a s  due t o  f a l l ou t . -  Then you w i l l  look 
what c o n t r i b c t e d  t o  t h a t .  I t ' i s  broken down by p i ece s  and ycu w i l l  

. *:cover t h a t  t h e  reason it f l a t t e n e d ,  t h a t  almost a l l  of t h a t  major 
'' 

: ~ t t e n i n g  was Under The One Day l n f a n t  i4or ta l i ty  and t h a t  makes you wonder 
... t a f f e c t  o f  f a l l o u t  ; s  t h i s  t h a t  works on zero  t o  one? One day i n f a n t  
: c t a l i t y  which i s  t h e  major c o n t r i b u t o r  o f  t h e  zero  t o  one yea r  infancy 
- t a l i t y .  A l r i g h t ,  l e t ' s  look a t  t h e  nex t  paqe and t h i s  i s  o u t  of t h e  same 
:rce and w e  w i l l  g e t  a  l i t t l e  c l u e  about  what it is.  And I c a l l  your  
e n t i o n  on t h i s  page aga in ,  because I t h ink  t h i s  is a  major po in t .  I 
1 b r ing  it up i n  a  moment about Alequipa and D r .  S t e r n g l a s s ' s  a l l ega -  i 

:n t h e r e ,  t h a t  i s  i n f a n t  m o r t a l i t y  r e l a t e d  t o  S h i p p i n p o r t .  And you . . 

e 27, 1973 -66- ! 

.I ' Ilzs a ver.7: few people,  i t  isol? . tes  around a lo;, cr, and cTo::?.. . .otxc= 
.n yoc lui-;3 C a l i f o r n i a  as  a  yi:lole, has a verir few i s o l a t i o n s  2nd t h e  ildja- 
. t  c o ~ n t i e s  i s o l a t e  less Secause you h v e  lunped toge ther  r o r e  ?ec?le i n  
: ' a d j z c e n t  ones. :.;ell, no t i ce  D r .  S t e rnq l a s s  picked t he  l oves t  yea r  of a l l  

1 i n f a n t  r . o r t a l i t y  i n  I;u-bolc?t County and coi7.pzreG i t  wi th ,  ::hat h o k s  
1 :c t o  re, an i s o l a t i o n  wi th  almost t he  h iqhes t  i.solati.on of  anv an:l 
, :louces t h a t  t h e r e  was a  very b i g  percentaqe i nc r ea se  betvreen those  two 
I 

I 
But n o t i c e  t h e  very bottom, t h e  r e a c t o r  e f f l u e n t  kept  qoing uy, a f t e r  

, 55 and i n  f a c t  i n  1967 and '68  they were more than doubler? than what they 
, r e  i n  1964 and y e t  t h e  i n f a n t  m o r t a l i t v  r a t e  i n  Iiunbollt  kept  goin? iiorin. 
%.i i n  fclct by 1968 it was down around t h e  s t a t e  averaae.  ?low sonetloii, 
.$-ire is a  major incons i s tency  here .  I f  t h e r e  i s a n e f f e c t  i n  1 9 6 4  t o  1965, 

should he  t h e  r e a c t o r  e f f l u e n t s  have t h e  e f f l u e n t s  2oubled by 1968 and 
i e  i n f a n t  m o r t a l i t y  d o e s n ' t  a t t r a c t  them, it i s  very doubt fu l  t h a t  t h i s  i s '  
:?use and o f  f a c t  a s  D r .  ~ t e r n g l a s s a l e d g e s  on j u s t  t h a t  crounz alone.  C e l l  
:ru see t h e  sane  percentacje bus iness  he r e  which I needn ' t  be labor .  You can 
.-*ok a t  it yourse l f  t h e  problems of percentage a r e  comnartinq near  t h e  reac- 
.>r and avay from t h e  r e a c t o r .  However you g e t  t h e  p i c t u r e  t h a t  D r .  S t e rng l a s s  
~ n t e d  you t o  g e t  i n  196....when you compare 1965 t o  1 9 6 4  of a  l a r g e  percentage  
. :crease i n  t h e  y e a r  and then it f a l l s  way o f f  a s  you go away from t h e  r e a c t o r ,  
: t  j u s t  look a t  t h e  t op  one f o r  exam-ple. The e f f l u e n t s  kept  going up i n  
:7 and twice s i n c e  they w e r e  i n  ' 6 4  an,d t h e r e  i s  no geographical  p a t t e r n  a t  . I n  o t h e r  words, D r .  S t e rng l a s s  j u s t  h a s n ' t  been g iv ing  you a l l  of 
c d a t a  and cr i t ic ,  a f t e r  c r i t i c ,  a f t e r  c r i t i c  has  s a i d  t h a t  D r .  S t e r n g l a s s  
; s e l e c t e d  d a t a ,  only  t h a t  d a t a  x-rhich shows t h e  case  he  wants t o  xake 
2 convenient ly  n o t  show h i s  audience what he d i d p ' t  want t h e 2  t o  see. 
~t might be a l r i g h t  f o rp ropaganda ,  b u t  s c i e n t i s t s  r e s e n t  t h i s  and I a n  
sak ing  r a t h e r  r e s e n t f u l l y  now, because it is  non sc ience .  I t  i s  a  he- 
? y a l  f o r  what s c i ence  s t ands  f o r  i n  my es t imat ion .  One has t h e  o b l i g a t i o n  
!t s c i e n t i s t s  show a l l  t h e  informat ion,  t h a t  i s  d i f f i c u l t .  T'nat doesn ' t  

:Y your  c a s e  and someone b r ings  t h a t  ou t ,  you have an o b l i g a t i o n  t o  answer 
t informat ion o r  your s c i e n t i f i c  c a se  f a l l s  and D r .  S t e rng l a s s  has  n o t  

.tiered e f f e c t i v e l y  any o f  t h e  charges t h a t  have been made a g a i n s t  him. H e  
I : Id  rather c r y  conspi racy o r  some o t h e r  th ing .  



r i l l  no t ice  t h a t  unde r  one y e a r ,  t h e  non t r h i t e  i n f a n t  m o r t a l i t y  rate c o n s i s t e n t l y  
Irom . the  p e r i o d  o f  1935 t o  1965 h a s  been abou t  t w i c e  t h e  Un i t ed  S t a t e s  w h i t e  
. n f a n t  n o r t a l i t y  and it had  g o t t e n  worse  from 1950 on. The w h i t e  rate, a l -  
:2ough it sloxieci down a  l i t t l e  b i t  d e c r e a s e d  where as t h e  non w h i t e  f l a t t e n -  
? I n  f a c t ,  i f  you t r i l l  l o o k  under  one clay, t h a t  n e x t  f i g u r e  o v e r  t h e r e  on 
:he t o p ,  you w u l l  n o t i c e  t h a t  t h e  non w h i t e  i n f a n t  m o r t a l i t v  actual1.1 i n -  
:rear;e6 a f t e r  1950. It had a  good d e a l  t o  20 er i th  i t s  f l a t t e n i n g  o f  t h e  i n f a n t  
... .no:$ one  o f  you have to  be s o c i a l  economic e x 2 e r t s  t o  make sone  gueses  
1s t o  why t h e  non r r h i t e  i n f a n t  r o r t a l i t v  i s  s o  much h i q h e r  t h a n  t h e  wi l i t e  in-  
f a n t  r o r t a l i t v .  And I s a y  t o  you a g a i n  w i t h  a  c e r t a i n  amount o f  vehemence 
= h a t  i f  D r - S t e r n n l a s s  was r e a l l y  concerned  a b o u t  i n f a n t  m o r t a l i t y ,  t h a t  h e  is 
i n t e l l i g e n t  enough and f a r  r.ore p e r s u a s i v e  t han  I arr., and t h i s  i s  something 
:hat o u t  of human i t a r i an  conce rn ,  h e  might  w e l l  , a t t a c k ,  i n s t e a d  o f  d e a l i n g  vrith 
t h i s  f r i v i o u s  escapade  a b o u t  r a d i a t i o n  hav ing  something t o  do vri th it. I t  
is j u s t  complete  nonsense ,  I a m  s o r r y .  

Okay now, l ook  a t  t h e  n e x t  t a b l e  down, t o  r ~ e t  back to  s c i e n c e  
qqain.  I a n  s o r r y  t o  g e t  c a r r i e d  away. The n e x t  one down is t h e  breakdown 
~ f  c a u s e s  o f  i n f a n t  m o r t a l i t y  and w e  w i l l  s t i c k  t o  t h e  r e l a t i v e  under  
twenty-e igh t  days  which i s  t h e  i m p o r t a n t  one.  ' And yau w i l l  n o t i c e  t h a t ,  i f  
aou c a n  r e a d  t h a t , i t  i s  n o t  t o o  e a s y  t o  r e a d ,  t h e y  g i v e  t h e  t o t a l  i n f a n t  
m r t a l i t y  t h a t  is number one.  The n e x t  one down i s  number n i n e ,  which is 
c e r t a i n  d i s e a s e s  o f  e a r l y  i n fancy .  Now I s u g g e s t  t o  you t h a t  t h e r e  is n o t  
3 b i t  o f  s c i e n t i f i c  e v i d e n c e  f o r  D r .  S t e r n g l a s s ' s  vrild c o n j e c t u r e .  N o  
o t h e r  s c i e n t i s t s  t h a t  I know a g r e e s  w i t h  him a t  a l l  and s e v e r a l  have  d i s -  
a g r e e d l y  vehemently t h a t  t h e  s o u r c e  h e  q u o t e d  d i d  n o t  i n c l u d e  p o s s i b l e  
r a d i a t i o n  because  as cause  o f  t h e  e v e n t s  w i t h i n  t h e  c e r t a i n  d i s e a s e s  of 
i n f a n t  n o r t a l i t y  as b e i n g  why t h i s  t r e n d  occu r red .  And I c a l l  you r  a t t e n t i o n  
f u r t h e r  t h a t  i f  r a d i a t i o n  had  a n y t h i n g  t o  do w i t h  t h i s  you c e r t a i n l y  c o u l d  
have c e r t a i n l y  e x p e c t e d  c o n g e n i t a l  n a l f o r r a t i o n s  t o  have been s i n i l a r l y  e f f e c t -  
ed as c o n g e n i t a l  n a l f o r m a t i o n s  a r e  known t o  b e  one  o f  t h e  classical e f f e c t s  
of e x c e s s i v e  exposu re  t o  r a d i a t i o n  i f  h i g h  enough l e v e l s .  And so look  a t  
t h e  l i n e  number seven  t h e r e  and you w i l l  n o t i c e  t h a t  l i n e  number seven  had no  
e f f e c t  a f t e r  1350,  h a s  d e c r e a s e d  a l i t t l e  b i t ,  b u t  it c e r t a i n l y  d i d n ' t  
have any u ~ w a r d  change a f t e r  1950. bJo, I t h i n k  t h a t  t h i s  i n  my mind j u s t  
c o ~ n p l e t e l y  d e ~ o l i s h e s  you know, i f  something tie know happens i n  r a d i a t i o n ,  d i d  
n o t  i n c r e a s e  a f t e r  1950 i t  i s  j u s t  s h e e r  nonsense t o  s a y  s o ~ e t h i n g  t h a t  we have  
eve ry  r e a s o n  t o  thin]: h a s  n o t h i n g  t o  do  w i t h  r a i l i a t i o n  was i n c r e a s e d .  
Th i s  i s  n o t  s c i e n t i f i c a l l y  s e n s i b l e .  T h i s  i s  t h e  r e a s o n  why s c i e n t i s t s  i n  
g e n e r a l  have  had s o  much d i f f i c u l t y  w i t h  D r .  S t e r n g l a s s ' s  a r g u r e n t .  

Now a b o u t  Aleau ipa .  Alequipa happens to  have a  v e r y  l a r c e  non 
:.ihite and e c o n o n i c a l l y  d i sadvan taged  p o p u l a t i o n  and you c a  a . . . .  i t ' s  a  srrall 
p l a c e ,  a  v e r v  sr.al1 p l a c e ,  t h e  p e r c e n t a c ~ e  i s o l a t i o n s  a r e  ve ry  g r e a t  i n  terns 
you know.If you have twocases  o f  i n f a n t  m o r t a l i t y  one  y e a r  and f i v e  t h e  n e x t ,  
you have  a b i g  i n c r e a s e  p e r c e n t a g e  w i s e  and D r .  S t e r n ~ l a s s  l o v e s  t o  t a l k  
ahou t  n e r c e n t a g e s  a s  h e  is i n  t h i s  c a s e .  I s u g g e s t  a g a i n ,  I h a v e n ' t  p l o t t e d  
t h e  nur.i>ers v e t  because  I 2011't have t h e  raw d a t a  y e t ,  b u t  I an w i l l i n g  t o  
b 2 t  you sone  money, t h a t  i f  you p l o t  t h e s e  o v e r  a  l ong  p e r i o d  o f  t i ~ , e ,  
ycu  ill f i n d  t h a t  a  s n a l l  n u d e r  l i k e  f i v e  one y e a r  and t e n  t * e , n e x t ,  tvro 
one y e a r  and f i v e  t h e  n e x t  and o v e r  a  l o n g  p e r i o d  o f  t i m e ,  t h e s e  are t h e  
i s o l a t i o n s  I mean, o f  a  t r e n d  t h a t  you would e x p e c t  f o r  a p o p u l a t i o n  o f  t h i s  
. sor t  o f ~ c o x ~ p o s i t i o n  which would c e r t a i n l y  have a  l a r g e r  i n f a n t  m o r t a l i t y  
r a t e  t h a n  Beaver County which d o e s n ' t  have any p e r c e n t a g e  v i s e  non w h i t e s  a s  
f i lequipa does .  So ,  t h a t  i s  s o  much f o r  D r .  S t e r n q l a s s  i n  my e s t i m a t i o n .  

I vou ld  l i k e  t o  make j u s t  a  coup le  of b r i e f  comments abou t  D r .  
G3frr;zn1s s t a t e ~ e n t s ,  p a r t i c u l a r l y  i n  r e g a r d s  to, D r .  ljorman F r e j a r i o  be- 
cause  I t h i n k  t h i s  i s  a ma jo r  pape r  i f  i t  s t a n d s  up. I t  h a s  been  r e a d  bv a  
number o f  p e o n l e  b e s i d e s  n v s e l f  a t  t h e  l a b o r a t o r - .  and I ~ u s t  s a y  F r e j a r i o  
v r i t c s  i n  a somewhat d i f f i c u l t  stvle and i t  i s  n o t  a lwavs e a s y  t o  q e t  what 
t h e  p o i n t s  a r e ,  he  i s  snaking. Itlobody else h a s  had t h i s  s o r t  o f  r1if:iculty 
c i i th  t h e  pape r .  And I have been i n  f a i r l v  con t inuous  cor respondence ,  n o t  
every c ? ? . ~ ,  one l c t t c r  a  month f o r  t h e  p a s t  s e v e r a l  non ths  t r ~ ~ i n g  t o  uncler- 
s t a n d  r r e  j a r i o ' s  p a p e r ,  t o  make s u r e  I unclers toocl h i s  arqur .ent .  I have heen 
on the ?:lone r r i t h  hini a  C O U ? ~ ~  o f  t i n e s  and what I Tot  o u t  o f  i t  v r 2 s  t h z t  he 
r r i s  conuincecl,  a f t e r  talk in^ t o  D r .  Gofz.an, t h a t  t h e  a d d i t i v e  z o d e l ,  and t h i s  
i n  a technicality, t h a t  D r .  G o f ~ a n  neve r  r e a l l v  advancccl, an a d d i t i v e  r o d e l  



; .i thcrcEore D r .  F r e j a r i o  had i n  one ? a r t  of  h i s  paper c!c-rolishet: zn ;:GSi- 
ac'dit ive r o d e l  and rayhe hc anoloqizcd t o  D r .  Gofsan, > - ~ t  D r .  Gofran 

.:I ncv r r  c l a ined  t h a t  he r e  was an aSd i t i ve  no2el .  So nuch for t h a t ,  Su t  
D r .  Gofnan d i d n ' t  advocate an a d d i t i v e  r o d e l ,  I d o n ' t  .:ant t o  n e t  l o s t  
t e c h n i c a l i t i e s ,  he had t o  advocate a r o d i f  i c a t e d  nodel and Fre  j a r i o '  s 

: c r  shows t!nt i f  YOU a s su re  t h i s ,  t h e r e  a r c  d i f f i c u l t i e s .  T h e  e v i d e ~ c ?  
j u s t  no t  c o n s i s t a n t  a s  i f  t he r e  w e r e  s t a t i s t i c s ,  but  i t  i s  t h e  re7Jerse of 

'::l.t vou v~oulil e:.:pect on a modif icated nodel .  So, I Son ' t  thin]: t h a t  D r .  
i ? j a r i o ' s  uaper  i s  non s enso r ,  i n f l ukeab l e  and f u r t h e r  n3rc ,  I a s  r:ore u p  
I d a t e  on wha t ' s  going on than a vear  apo i n  regards  t o  F r e j z r i o .  SO 
.-t I s t i l l  t h ink  t h a t  t h e  .... t h e r e  i s  nuch reason.3blv t h a t  r a d i a t i o n  low 

??< -  >es and  lo?^ dose r a t e s  l i k e  t h a t  from background r a t e s  a s  D r .  F r e j a r i o ' s  paper  
i:r;gestS t h a t  t h e  even l o r ~ ~ e r  doses and dose r a t e s  i n  nuclear  r e a c t o r s  i r  j u s t  
Ir:?lv n o t  something t h a t  dese rves ,ve ry  ~ ~ u c h  of ou r  a t t e n t i o n  i n  a l l  t h e  rank 

r d e r i n g  of hazards t h a t  w e  should be worrying about i n  t h i s  l i f e .  Thank you. 

AYOR ECC1;ER: Thank you very much Xr. !Iull ,  ilr. Deeley, i f  you w i l l  bea r  
- i t h  w.e p l ea se ,  I d i d  t e l l  t h e  oppos i t ion ,  i f  t h a t  be t h e  term, t h a t  the:/ 
3uld  have equa l  amount of tice t o  answer Xr. H u l l ' s  r e b u t t a l  and then we w i l l  
.zoceed t o  your nex t  speaker  a f t e r  who eve r  t h i s  might be.  I t  i s  t he  only 
a i r  way t o  a l l o c a t e  t h e  t i m e .  

;'. STEPSGLASS : . . 
I app rec i a t e  t h i s  cour tesy  very nuch. I know i t  n u s t  

? c ? i f f i c u l t  f o r  you a s  non s c i e n t i s t s  t o  t r y  t o  f i n d  ou t .  For t ~ 7 0  apparent ly  
l u a l l y  competent s c i e n t i s t s  wi th  equal  backgrounds can cope up w i t h  ter- 
;.bly con t r ad i c to ry  i n t e r p r e t a t i o n s  of what i s  supposec?. t o  be a v e p  c l e a r  
st s c i e n t i f i c  mat te r .  But I t h i n k  you would have r e a l i z e d  t h a t  what w e  
- e  d e a l i n g  w i t h s u c h  enormous eno t iona l  i n ~ l i c a t i o n s  f o r  t h e  people 
ivolved t h a t  you must g ive  t h i s  s0r.e cons idera t ion .  You ~?.ust r e a l i z e  t h a t  
:ang o t h e r  t h i n g s ,  W r .  Hull  was r e s ~ s o n s i b l e  f o r  t h e  opera t ions  of t he  
?okhaven r e a c t o r  w i th  regard  t o  i t s  gaseous r e l e a s e s .  Tmd ou r  s tudy has  
::wn t h a t  apparent ly ,  and of  course ,  none o f  t h i s  i s  abso lu t e ly  c e r t a i n ,  
r e  was a rise and dec l i ne  i n  i n f a n t  r . o r t a l i t y  i n  Long I s l a n d  w h e r e h e  l ived ,  
.!?!ecterl w i th  t h e  ope ra t i on  of t h e  r e a c t o r .  I f  I were i n  h i s  p o s i t i o n .  
would f e e l  equa l l y  upset .  A n d  t h e r e f o r e  you must understand t h a t  
a re  d e a l i n g  wi th  a trenendous emotional problem and t h e r e f o r e  we n u s t  

.m t o  o t h e r  people  who z r e  no t  involvec? and t r y i n g  t o  g e t  some balance  
' ~ ~ e n e n t  . 

STEEJGLASS: Noxi, you iiere to16 today t h a t  t h e r e  i s  no t  one s c i e n t -  
" i n  t h e  worlc2 who agrees  wi th  t h e  k ind  o f f i n d i n g s  t h a t  I have. Un- 
t u n a t e l y ,  and I r e g r e t t e d  t h i s  is n o t  t h e  case.  I w i l l  j u s t  t r y  t o  
i c a t e  t o  you what o t h e r  people,  o t h e r  than  Mr. I iu l l ,  o r  o t h e r  people 

thougllt r a d i o a c t i v e  r e l e a s e s  would ' no t  have such t e r r i b l e  consequences, 
?: they have found. Then you 1 i k e . t h e  jury  i n  every t r i a l  must t r y  t o  come 
your own judgment a s  t o  r.~hom t o  b e l i e v e  which i s  always a d i f f i c u l t  th ing .  
.her 1,-Morris Degrut head o f  t h e  S t a t i s t i c s  Department of Carnegie 
on Univers i ty ,  a f t e r  l e a rn ing  of t h e s e  f i nd ings  and t h e i r  p o t e n t i a l  impact . 

t h e  C i ty  of P i t t s b u r g ,  under took a t o t a l l y  indepenzent  s tudy  o f  t h e  
d ings  o f  i n f a n t  m o r t a l i t y  t h a t  I had cone up with.  And he 1ooked . a t  four  

-.;ctors. The brookhaven r eac to r ,  f o r  which M r .  Hull  was respons ib le ,  t h e  
s d e n  r e a c t o r  and t h e  r e a c t o r  i n  Ind ian  Po in t  West Chester  County, N e w  
-k. For Brookhaven, Indian Po in t  and t h e  r e a c t o r  i n  Dresden, he found a 
i l l ,  b u t  c l e a r  p o s i t i v e  r e l a t i o n s h i p  between t h e  changes, ups and downs , 
! r e l e a s e s  and t h e  i n f a n t  m o r t a l i t y  changes. H e  d i d  n o t  f i nd  it f o r  t h e  
' p p i n q p o r t  r e a c t o r  where w e  have r e c e n t l y  found it. I n t e r e s t i n l y  enough, 
wouldnow expect  no such cor re . l a t i6n  because a s  I i nd i ca t ed  t o  you there 
every reason t o  b e l i e v e  t h a t  w i th in  t h e  l a s t  f i v e  yea r s  t h e  two r e l e a s e s  

:>m t h a t  r e a c t o r  w e r e  n o t  r e ~ o r t e d  p rope r ly  s o  t h a t  of course  he could n o t  
!d such a c o r r e l a t i o n .  Next, ~ r o f e s s o r  Herman Symber, p ro fe s so r  o f  
- 4 t h  Phys ics ,  au tho r  of t h e  p r e sen t  widely used t e x t  book on f iea l th  
:sics a t  Northwestern Univers i ty ,  had one of h i s  s t uden t s ,  M r .  John Sang t o  
i e r t a k e a n  independent s tudy  of seven nuc lea r  s i tes  and t h r e e  f o s s i l  f u e l  
..es and f o r  each o f  t h e  nuclear  sites X r .  Sang and D r .  S y b e r  found an 
.~*ard t r e n d  of i n f a n t  m o r t a l i t y  i n  t h e  county where t h e  nuc lea r  f a c i l i t y  i s  
c a t e d  compared t o  t h e  s t a t e  where it k e p t  on going down. t h e n  he looked' 



t t h e  c o a l  b u r n e r ,  h e  found no such  change o f  t h e  t r e n d  i n  t h e  county  
o n t a i n i n g  t h e  p l a n t  r e l e v a n t  t o  t h e  s t a t e  i n  which it e x i s t s .  D r .  L e s t e r  
. Lays ,  head o f  t h e  Economic Department a t  Ca rneg ie  Melon U n i v e r s i t y .  Schoo l  
f  B u s i n e s s  A d m i n i s t r a t i o n ,  examined t h e  c o r r e l a t i o n  on  a m u l t i  p e r i m e t e r  
tudy  between s i x t y - o n e  m e t r o p o l i t a n  a r e a s  o f  t h e  Uni ted S t a t e s  and t h e  l e v e l s  
f S t r o n i u m  90 and Se i s ium i n  t h e  mi lk .  And c o r r e c t e d  it f o r  t h e  average  
r d i n a r y  p o l l u t i o n  o f  t h e  a i r .  He c o r r e c t e d  i t  f o r  d i f f e r e n c e s  i n  p o p u l a t i o n ,  
i f f e r e n c e s  i n  a l t i t u d e  f o r  cosmic r a y s  and i n  h i s  conc lus ion  o f  t h i s  p a p e r ,  
e  sa id  t h a t  he  f i n d s  a clear c o r r e l a t i o n  between S t r o n t i u m  90 l e v e l s  i n  
h e  m i l k  and i n f a n t  and t o t a l  m o r t a l i t y  o f  t h e  a d u l t s  which t h e i r  cause  i n -  
l u d e d  t h e  k i n d  o f  c a n c e r  and h e a r t  d i s e a s e  m o r t a l i t y  w e  have now seen  a round  
,eaver  County,  around t h e  s h i p p i n g  p o r t  r e a c t o r  and i n  Synectody.  And h e  
a i d  t h e  c o r r e l a t i o n  was s t r o n g e r  t h a n  f o r  o r d i n a r y  a i r  p o l l u t i o n .  
' u r thermore ,  it was on t h e  basis o f  a l l  o f  my ev idence  t h a t  t h e  Governor o f  
' ennsy lvan ia  a p p o i n t e d  a committee which i n c l u d e s  D r .  C a r l  2. 14organ who 
~ c c e p t e d  t o  b e  on  t h e  committee on  t h e  b a s i s  o f  t h e s e  d i s t u r b i n g  f i n d i n g s  
h a t  I have been making. And among t h e  s c i e n t i s t s  some o f  t h e  t o p  s c i e n t i s t s  
n  t h e  c o u n t r y  who have ag reeded  t o  examine t h i s  m a t e r i a l ,  i f  it cou ld  b e  
, rushed  o f f  as e a s i l y  a s  D r .  H u l l  would have  you do  it, do  you r e a l l y  
believe t h a t  it i s  a good p o l i t i c s  f o r  t h e  Governor o f  t h e  S t a t e  o f  Penn- 
, y l v a n i a  i n  t h e  home s tate  o f  n u c l e a r  power t o  q u e s t i o n  t h e  s a f e t y  o f  n u c l e a r  . 
~ l a n t s ?  Thank you. 

LqYOR BECKER: 
le are g o i n g  t o  
: w i l l  b e a r  t h e  

I4r .  Deeley would you p l e a s e  proceed  w i t h  y o u r  n e x t  speaker? 
conc lude  t h i s  h e a r i n g . a t  6:00 and  I am t a k i n g  it upon myse l f ,  
f u l l  r e s p o n s i b i l i t y  for hav ing  ad journed  it a t  6:OO. W e  

lave been  h e r e  s i n c e  9:OO t h i s  morning or  t h e r e  a b o u t s  and  t h i n k  we have 
riven s u f f i c i e n t  amount o f  t i m e  t o  h e a r  t h e  e x p e r t s  i n  t h e i r  f i e l d s ,  to  h e a r  
:he p e o p l e  who can  speak  w i t h  a u t h o r i t y ,  t o  h e a r  t h e  p e o p l e  who a r e  know- . . 

. edgeab le  on  t h e i r  subject and I have h e r e  t i jenty-seven l a d i e s  and g e n t l e -  
len who s i g n e d  up t o  speak  i n  f a v o r  o f  t h e  n u c l e a r  power p l a n t .  I would b e  
l a ~ p y  t o  r e a d  t h e  names, i f  t h e y  s o  d e s i r e .  I have i n  t h i s  hand e i g h t e e n  
tnd one - - -n ine t een  t h a t  wanted t o  speak i n  o p p o s i t i o n  t o  it. ITOW, I an ex- 
r c i s i n g  t h i s  p r e r o g a t i v e b e c a u s e  o f  my own d e t e r n i n a t i o n  and my own judge- 
lent .  A s  much as would l i k e  t o  s t a y  h e r e  a l l  n i g h t ,  I d o n ' t  t h i n k  w i t h  a l l  
lue r e s p e c t  t o  t h o s e  who have  s i g n e d  up t o  be  h e a r d  i n  f a v o r  o f  o r  o p p o s i t i o n  
:frat t h e y  c o u l d  p o s s i b l y  add a n y t h i n g  t o  what h a s  a l r e a d v  been s a i d  h e r e  
 say hy D r .  Draper ,  ?!r. Fiull,  D r .  Gofran and D r .  S t e r n q l a s s .  So,  w i t h  t h a t  
> l ~ s e r v a t i o n  and w i t h  t h a t  b e l i e f  i n  mind, a s  I s a i d  I do a p o l o g i z e ,  t h i s  
l u s t  b e  b rough t  t o  a  h a l t  s o r e  t ine today  because  t h i s  C i t y  Counc i l  w i l l  en- 
:ase i n  a n o t h e r  one  o f  t h e s e  s e s s i o n s  tomorrow, i n  a l l  prob,abi l ty ,  and 
:here i s  j u s t  s o  much t h a t  rue can  accomplish  i n  a  g iven  amount o f  tine. So,  
Ir. Dee1e:y v ~ i l l  you proceec! ? l e a s e ?  

IR. DECLCY: !4r. I'Iayor, i f  lie c o u l d  p l e a s e ,  D r .  Draper would l i k e  t o  s a y  
I few words ,  he  w i l l  b e  s h o r t  and t h e n  I b e l i e v e  M r .  Locke u l t i m a t e l y  would 
i k e  t o  c l o s e  a f t e r  you h e a r  your  o t h e r  s p e a k e r s .  

I .  DPJPER: I t h i n k  your  o b s e r v a t i o n ,  t h a t  l i t t l e  can b e  added a t t h i s  
~ o i n t  i s  v e r y  a s t u t e ,  I doubt  t h a t  much w i l l  be  added,  I want t o  add res s  t h e  
y e s t i o n s  of t h e  n u c l e a r  p l a n t  e x c e p t  i n  two r e g a r d s .  I t h i n k  I s a i d  what I 
lad t o  s a y  t h i s  r?.orning a b o u t  t h e  d e s i ~ n  and c a r e f u l  c o n s t r u c t i o n  o f t h e  
i u c l e a r  G l a n t ,  b u t  t h e r e  a r e  two poi.nts I t h i n k  t h a t  a r e  r ror th  b r i e f  comment. 
Ine i s  t h c  q u e s t i o n  o f  i n s u r a n c e  which was r a i s e d  a g a i n  by D r .  Gofnan. 
n  p a r t i c u l a r ,  he  r a i s e d  t h e  p o i n t  abou t  t h e  e x c l u s i o n  o f  l i a b i l i t y  i n  hone 
Iwner's p o l i c i e s  and j u s t  l i k e  one  s e n t e n c e  t o  s a y ,  t h e  r ea son  for t h e  ex- 
: lusi .cn i s  o f  c o u r s e  t k a t  e x c l u s i o n  i s  o f  c o u r s e  t h a t  s o r t  o f  g u a r a n t e e  i s  
. ?For l ed  by t h e  P r i c e  Anderson' Act .  Tha t  was t h e  purpose  o f  p a s s i n q  t h e  
v i c e  - 2:ndcrson A c t ,  t o  p r o t e c t  t h e  g e n e r a l  p u b l i c  i n  t h e  c a s e  o f  any k ind  
8; nuc l i : a r  incii!c?cnt. And a t  t h e  t ime  t h e  A c t  tias pas sed ,  t h e  upper  l i m i t  
n t h e  covc raqe ,  the i n d e n q i t y  was 5 6 0  m i l l i o n  d o l l a r s  b u t  t hey  l e f t  open 
he o ? t i o n  of  r a i s i n 9  t h a t ,  shoulc? t h e  need a r i s e s .  They have n o t  p e t  Cone 
a. I f  t h c r e  were a need and i f  t h e r e  were  c l a i m  i n  t h e  e:<cess of  seven 
c n t s  on t h e  d o l l a r  o r  sone th in r :  o f  t h a t  s o r t ,  I a n  s u r e  t h a t  r e s t i t ~ : t i o n  
'culcl be ::ailc. 

u n c  2 7 ,  1 9 7 3  -69-  
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The second ques t ion  is one of cor ros ion .  That seens t o  have becone 
: i r i?or tznt  i s s u e  and t h e  rr.ost s a l i e n t  f e a t u r e  on t h e  corros ion qces t i on  i s  

-:t p a r t  of t h e  nuc l ea r  p l a n t  t h a t  i s  n o s t  sub j ec t  t o  corros ion dampe ,  
:--el'.' t h e  f u e l  e l e c e n t s  a r e  replaced very f requen t ly .  Unlike t h e  f o s s i l  
..>.I n l a n t ,  t ? ? a t  p a r t  of  t h e  f o s s i l  f u e l  p l a n t  t h a t  ta1:es t h e  ? r e a t e s t  wear 
(1 t e a r  i s  t h e  f i r e  box and, t h e r e f o r e ,  vou would expect  i t  t o  wear o u t  m.ore 
.Cci:ly. I t  has  t o  l a s t  f o r  t h e  l i f e  t i n e  of t h e  p l a n t  o r  be replaced.  
: a nuc l ea r  r e a c t o r ,  i t  i s  scheduled t k a t  t he se  p a r t s  a r e  s u b j e c t  t o  cor ros ion  

f u e l  e l e n e n t s ,  a r e  replaced on about a  t h r e e  year  ba s i s .  SO t h a t  i s  c o t  
.:ch a s i q n i f i c a n t  f a c t o r  t h a t  i t  n i g h t  appear. 

F i n a l l y ,  I would l i k e  t o  d i s cus s  t h e  a l t e r n a t i v e s  t h a t  were pro?osed 
both  D r .  S t e rng l a s s  and D r .  Gofnan. They b o t h  seep. t o  have l i t t l e  f a i t h .  

l i t t l e  f a i t h  i n  t oday ' s  teciinoloqy, has v a s t  f a i t h  i n  tor;.orrow's. They 
igpest  t h a t  w e  could use c o a l  g a s i f i c a t i o n .  I t  i s  c e r t a i n l y  t r u e  t h a t  coa l  
. S i f i c a t i o n  i s  a  !ionc?.erful i d e a  and i t  i s  i n  process .  2 1  Paso Natura l  Gas 

i n  t he  process  o f  cons t ruc t i ng  a  l a r o e  c o a l  g a s i f i c a t i o n  p l a n t ,  but  it i s  
, r t a i n l y  n o t  so r e th ing  t h a t  one could purchase today. I guarantee  t h a t  
.a Ci ty  of San Antonio could n o t  c o n t r a c t  f o r  gas provided by c o a l  gzs- 
i c a t i o n  f o r  d e l i v e r y  i n  1980. I n  c lo s ing ,  I would l i k e  t o  ilake a  b e t  with 
. Gofr.an, he s a i d  t h a t  s o l a r  power could be ob ta ined  f o r  a  p r i c e  of roughly 

::ee t i m e s  t h a t  f o r  nuc l ea r  m. P4y b e t  is t h a t  he  c a n ' t  f i n 2  anyone who 
il g ive  him a quo t a t i on  f o r  t h r e e  hundred and f i f t y  negawatts of c e n t r a l .  
.?tion s o l a r  power w i th in  t h e  nex t  year  a t  a  p r i c e  of four  t i n e s  t h e  p r i c e  
a nuc l ea r  p l a n t .  I ' l l  b e t  you a  hundred d o l l a r s  eventhough I am a poor 

: l e r n a i d  Univers i ty  Professor .  

'-03 BECKER: - D r .  Gofman, would you l i k e  t o  answer t h a t ?  You might even 
.t t o  l a y  some odds on it. 

. GOF>IAN: That  i s  n o t  a  b e t  t h a t  I would t ake  on who would quote  on 
-thing i n  t h e  nex t  yea r  because w e  have s o  underfunded s o l a r  power t h a t  
*re is no body i n  p o s i t i o n  t o  b id  on it. I t  i s  i n t e r e s t i n g  about  t h e  nuc lea r  
.vr advocates ,  they f a c e  t h e  problems t h a t  have been r a i s ed .  F a n t a s t i c  
7blerns they  s ay  we w i l l  s o lve  it tomorrow. 

With r e s p e c t  t o  sunshine ,  green p l a n t s  have been paking s t o r e a b l e  
irces of energy which i s  probably where f o s s i l  f u e l  has  come from. W e  
~ l d  make energy from green p l a n t s  now by s o l a r  power, by methods of con- 
- t i n g  i t  e i t h e r  i n t o  g a s  o r  o i l  and when they look a t  t h a t  problem, they say ,  

t h a t  might t a k e  a  hundred yea r s  t o  work out .  The green p l a n t s  have been 
ng it f o r  mi l l ineya ,  f o r  m i l l i o n s  of yea r s .  But look a t  it and say .  
t looks impossible .  I would l i k e  t o  quote  t h a t  i f  you want r e f e r ences  on 

. t a t i o n s ,  P ro fe s so r  i?i l l iam Haronovan, P ro fe s so r  of C i v i l  Engineerin9 o f  
Univers i ty  of Massachusets, Amherst, l lassachusets  has  publ ished papers  i n  

ch  he  h a s  made d i r e c t  economic c a l c u l a t i o n s  p e r  k i l l o w a t t  i n s t a l l e d  and 
po in ted  o u t  f o r  ocean thermal  which is an i n d i r e c t  form o f  s o l a r  energy,  
c o s t  p e r  i n s t a l l e d  k i l l o w a t t  shoulc  be known i f  we  w e r e  t o  b u i l d  p l a n t s .  

h t h a t ,  less than t h e  c o s t  o f  p e r  i n s t a l l e d  k i l l o w a t t  o f  nuc lea r .  Second ' 

.?as po in ted  o u t ,  f o r  l a r g e  s c a l e  wind power, which is  also i n d i r e c t  
a r  power and enormous resource  t h a t  t h e  c o s t  p e r  i n s t a l l e d  k i l l o w a t t  
,u ld  be now very much less p e r  k i l l o w a t t  than i n s t a l l e d  nuc l ea r  power. And 
'ould be d e l i q h t e d  t o  t a k e  D r .  Draper 's  address  and provide him wi th  t hose  
erences.  They a r e  r e a l l y  n o t  t h a t  hard t o  f i n d .  

'OR BECICER: M r .  Locke. 

LOc1:E : . ~. M r .  &layor and ColinciL, I a s s u r e  you t h a t  I won' t  speak long.  
~ae re ly  wish t c .  i f  pos s ib l e ,  g i v e  some i d e a  about t h e  p o s i t i o n  o f  t h e  

'' 3l ic  Serv ice  Board on t h i s . .  The f i r s t ,  - w e l l ,  I ' l l  p u t  it t h i s  way. I am 
' xna t r y  t o  look a t  t h i s  s t r i c t l y  from a  p r a c t i c a l  s t andpoin t .  We have t h e  

c i s i o n  t h a t  w e  have t o  make tomorrow. I want f i r s t  t o  remind t h e  counc i l ,  
. ~ t  w e  do no t  decide  tonmorrow whether w e  bu i l d  a  nuc l ea r  p l a n t  e i t h e r  a t  

:J Antonio o r  anywhere else. The p l ans  t h a t  w e  a r e  t a l k i n g  about  w i l l  be 
i l t  i n  Matagorda County somewhere over  one hundred and f i f t y  m i l e s  f r o m .  

. . 



an Antonio whether w e  p a r t i c i p a t e  i n  it or not'.  The dec i s ion  t h a t  w e  have 
0 make tomorrow is whether w e  w i l l  pay t h i r t y  pe rcen t  o f  t h e  c o s t  of t h a t  p l a n t  - 
nd s e t  t h i r t y  pe r cen t  of t h e  power. The only t h i n g  w e  would be  bu i l d ing  would 
,e a t ransn?iss ion  l i n e  from t h e  p l a n t  down t h e r e  t o  he r e  i n  San Antonio. Ac- 
:ord ingly ,  even i f  you be l i eved  everything t h a t  D r .  Gofnan and D r .  S t e rng l a s s  
; a i d ,  even i f  you agreed wi th  t h a t  theory ,  t h e r e  i s  no th ing  w e  could do t o  
.eep t h a t  ~ l a n t  from being b u i l t .  Now, I t h ink  t h i s .  I t h ink  t h e  people of 
;an >-ntonio rrant t h e i r  l i ~ h t s  turned on. I th ink  they want t h e i r  i n d u s t r i e s  
, pe r a t i ng .  I thinlc they want t o  use  t h e i r  a i r  condi t ioning equipment, r u n  
:!=eir tv 's  and r a d i o s  and t o  use t h e i r  e l e c t r i c a l  a2pliance.s. V:e c a n ' t  do 
: h a t  c n l e s s  we have power. I t  i s  going t o  c o s t  us money t o  g e t  t h e  Dower 
, u t  I t.hi.n)r t h e  p e o r ~ l e  a r e  w i l l i n g  t o  nav f o r  it a s  I th ink  w e  need t b e  power 
tnd I t h i n k  w e  want what we use t h e  power fo r .  NOW it i s  ~ r e t t y  w e l l  
~nde r s tood  I th ink  t h a t  t h e r e  is no t  going t o  be o i l  o r  gas.  Ne i the r  one 
.s s u f f i c e n t  t o  handle any f u t u r e  p l a n t s .  ' W e w o u l d b e  p r e t t y  lucky i f  w e  a r e  
ib le  t o  g e t  enough t o  keep t h e  p l a n t s  t h a t  we now have i n  ope ra t i on  running. 
\ccordingly ,  w e  have t o  go t o  something else. t?e a r e  goin9 t o  c o a l  f o r  two 
, la r i t s ,  pos s ib ly  t h r e e  o r  f ou r  p l a n t s ,  between now and 1981. W e  coul6 
3ossibly do nothinq be  b u i l d  c o a l  p l a n t s  b u t  t h e r e  a r e  ques t i ons  about coa l .  
3oal i s  ob j ec t i onab l e  i n  a  good many ways. Many people w i l l  be a f t e r  coa l .  
Che p r i c e s  w i l l  be going up. We have t o  b r i ng  it from long d i s t a n c e s ,  probably 

. . .  from IJyoning, Montana and 'it would s e e m  t o  us t h a t w e  ought t o  try t o  g e t  
3ny power t h a t  i s  s a f e  and p r a c t i c a l .  Now, d e s p i t e  everything t h a t  D r .  Gofman 
snd Dr:SternglaSs say ,  t h e r e  is no aues t i on ,  b u t  t h a t  t h e  overwhelming 
a a j o r i t y  of t h e  e x p e r t s  on t h e  nuc lea r  ques t ion ,  be l i eves  t h a t  t h e  nuc l ea r  . 
o l a n t s  a r e  s a f e  a t  l e a s t  s a f e  enougn t o  j u s t i f y  having them b u i l t .  Now, 
jf course ,  this r a y  be t h a t  t h e  Atomic Energy Commission and t h e  b i g  c o ~ p a n i k s  
have a l l  of  t he se  s c i e n t i s t r  subs id ized  b u t  I j u s t  don ' t  go f o r  t h a t .  The only 
s p e c i f i c  t h i n g  t h a t  t h e s e  opposing gentlemen have named he re ,  i s  t h i s  ques t i on ,  
t h a t  i l r ,  S t e rng l a s s  t h i n k s  has  a r i s e n  around P i t t s b u r g .  A s  f a r  as 1.kno1.1, it 
h a s n ' t  happened anywhere else. Obviously it has n o t b e e n  p r o v e n t h e r e ;  I t  
is merely a theory  on h i s  p a r t  and from what Plr. Deeley read t o  you, the 
bulk of t h e  o t h e r  s c i e n t i s t s  have no t  accepted t h a t  theory. The ma jo r i t y  
as  I have s a i d  be fo re ,  be l icvn i n  a t o n i c  energy, they b e l i e v e  it i s  t h e  
coning t h i n g ,  they b e l i e v e  t h a t  it is what w e  w i l l  have t o  have t o  ca r ry  us 
over  a t  l e a s t  i n t o  t h e  l a t e  ' 80 ' s .  The g r e a t  n a j o r i t y  of  t h e  r .a jor  u t i l i t y  
companies have e i t h e r a l r e a d y  b u i l t  and a r e  ope ra t i ng  p l a n t s  o r ,  a r e  a c t u a l l y  
bu i l d ing  them. Thev a r e  a l l  up and dorwn t h e  A t l a n t i c  coast :  They a r e  around 
Chicago a n i  De t ro i t .  There a r e  sone i n  t h e  Northwest, tkere a r e  sone  i n  
C a l i f o r n i a  and t h e r e  is one t o  be b u i l t  i n  Phoenix, Arizona. Texas 
U t i l i t i e s  w i l l  b u i l d  t h e i r  p l a n t  f o r  t h e  Dal las  - For t  Worth a r e a .  Gulf 
S t a t e s  U t i l i t i e s  w i l l  b u i l d  a  p l a n t  i n  e a s t  Texas t o  s e rve ,  t h e  Eeaumont 
a r e a .  Houston L igh t  and Power i n  add i t i on  t o  t h e  p l a n t  t h a t  we a r e  con- 
s i d e r i n g  on going i n  i s  bu i ld ing  t h e i r  own p l a n t  i n  Austin County t o  s e rve  Houston 
?he p l a n t  i n  Plataqorda County w i l l  s e rve  Corpus C h r i s t i .  I f  we sta:f o u t  of  
the S3uth Texas P r o j e c t ,  we v ~ i l l  be one of  tile feiq m a j o r  po in t s  i n  Te::as 
t h a t  > r i l l  be wi thout  nuc lea r  povrer. And, i n  f a c t ,  one of t h e  g r e a t  
?ino.- i t ies  of a r e a s  i n  t k e  country r.!it!lout nuc lea r  power. !!e have no 
~ n v i r a n c e n t a l  prohlen  here .  The p l a n t  w i l l  be S n i l t  as I s a i d  be fore  
A c t h e r  v!e go i ~ t o  it o r  n o t .  I t  i s  over  a huncred and f i f t y  ~ . i l e s  array from . 
a s ,  sure1y it can p r e sen t  no nrchle?. t o  t h e  c i t y  of San Antonio. V?e do 'need 
t!~o oo:.rqr anc'. from t h a t  t h i r t y  ne rcen t  t h a t  rre v r i I . 1  q e t  i n  t h a t  p l a n t ,  
;c ? . r i l l  ~ e t  s i x  hunsred an< ninet ' l  r;eaavatts of pocrer which i s  alr;.ost e i q h t p  -_  , = r cen t  3 s  much a s  ..:e a r e  ~ e t t i n q  f r o r  a l l  t h r e e  p l a n t s  as our Braunninq 
?lz .nt  s t 2 t i o n .  I t  i s  t!le responsibi l i t7 .r  of t h e  Pub l ic  Serv ice  Eoard t o  rake 
this i c c i 5 i o n .  F c J : s o ~ ~ ~ ~ . ?  I th ink v:e would ? ~ e  Z e r c l i c t  i n  ou r  duty t o  t h e  
zit:: of ~ a r .  ?\ntcnio,  if VIE! cici  no t  c l c c t  t o  TO i r?to t h e  south  Te:cas Pro jec t .  i 
?117"1.< :'EL?. 1 
. - :5Y9? CCCI:ZF,: Thank you ?!r. Locke i 

.- I 

, -7 . . .  P 7 T  :2.9 : Xr. ?.Iavor, Yay I ~ a k e  .I few retwrks a t  t h i s  t i r . ~ ?  

i?'i3" :;.;::i:r:z: 
-. :!r. T c f i l l o ,  w i l l  vou p l ea se  l e t  re conduct t l l i s  r e e t i n g ?  
[ r:oulcl a : ~ E e c i a t e  i t  very much s i r .  I t  brould sake it more p l e a s a n t  f o r  both 

u s  I Znprecia te  your enthusiasm and I can c e r t a i n l y  unclerstancl, b u t  
C a n  t r y i n q  t o  do t!lis a s  equi.tabl:r a s  I can. Xoi: we have apn rox ina t e l .~  ; 

r i f t ; :  r . i .nutes  l e f t ,  s a y  f o r t v  f i v e  r i n u t e s .  There were tv7ent.r-s~ven siqnecl 
.!? f o r  c.~,.i ninrtcc,,? signeZ un aga in s t .  If vie tal:r f o r t ~ r  f i v e  r inu te r ; ,  ', 

:'1;1t : I~s : ~n? rcn i r . a t c l \~  a  t!~lrce to t r . 19  r2ti0, if 1 hnve i t  f j .~ ;urec?  c n r r e c t ~ , '  
it v c z l  1-2lc.e fort7; f i v e  c i n u t e s ,  t!-.at ~7oulci be tk:?nCII-s~ven riilut~r, nl lo ter l  
:n t : ; ~  ,-.r:>; zna t h e  f o r s ,  zr.:l c?i~:?tccn rlinutes ~ l o t t c ' 3  f c r  t h e  a q a i r ~ s t .  f)n -. 
: ~ : . r c .  rL :? , : : cx ;  sac:? t:lat voulc? x r r i t  a?nro>:j.lratclv f i ve  s? ,ea!~ .er~  f o r  an2 



t h r e e  o r  f o u r  speakers  a g a i n s t ,  I f  you want t o  t r y  t o  do t h i s  t h i n g  a s  
~ x p e d i t i o u s l y  a s  p o s s i b l e ,  I would sugges t  t h a t  you t ake  t h r e e  minutes 
,nd you w i l l  g e t  n ine  speakers  i n  t h e  a f f i r m a t i v e  and s i x  speakers  i n  
i h e  nega t ive .  So, you know who s igned up he re  f o r  and you know who 
s igned up a g a i n s t ,  I would sugges t  t h a t  you do it a s  r a p i d l y  a s  pos s ib l e  
so t h a t  you can u t i l i z e  a s  much of your t i m e  a s  you can and t h e  f i r s t  
speaker  t h a t  w e  w i l l  t a k e  i s  i n  t h e  ' f o r '  group. That  i s  Elr. W e s  Bonifey, 
then w e  w i l l  a l t e r n a t e  t o  one of t h e  ' a g a i n s t '  group and t h a t  i s  about  
a s  f a i r  a  way I know of  doing it. Is Mr. Bonifey here?  C l r .  B i l l  Finck? 
'lr. John Lyons? Well, t h a t  is t h r e e  t h e r e .  I am going t o  keep c a l l i n g  
t h e s e  o u t  u n t i l  w e  g e t  a  winner. B i l l  Worth? Tom Van DeWalle? Larry 
Garcia? I f  you a r e  i n  t h e  audience and c a r e  t o  speak, I ' d  a p p r e c i a t e  
i t  i f  you would y e l l  o u t  Ho: o r  something. Walter Pope? Theodore Sp i e r s ?  

!.:I?. THEODORE SPIERS: H e r e :  

"%RYOR BECKER: . The f i r s t  one on t h e  ' a g a i n s t '  i s  M r .  Stephen Harvesty. 
imagine you a r e  acquainted wi th  t h e  f a c t  M r .  Harvesty? Now, you have 

-our  c lock  set  f o r  t h r e e  minutes, Jake? 

. . THEODORE SPIERS : &w. Mayor;Councilmen, l a d i e s  and gentlemen of 
,he audience.  A s  p r e s i d e n t  of Texas Pharmacal Company, which i s  a 
: : a t a l ly  owned s u b s i d i a r y  of t h e  Warner Lambert Company and employing 
Iver two hundred people a t  t h e  San Antonio l o c a t i o n  wi th  a  p a y r o l l  i n  
.xcess of  $2 m i l l i o n ,  I would l i k e  t o  make t h e  fo l lowing comments. I 
-.:ave been a r e s i d e n t  o f  San Antonio f o r  t h e  last  f i v e  years .  My family 
::nd I f i n d  it a most charming and d e l i g h t f u l  community t h a t  we have 
--ver  l i v e d  in.  However, I do  b e l i e v e  t h a t  t h e  C i t y  f a c e s  some very  
~ a r i o u s  problems a t  t h i s  t i m e .  Seve ra l  yea r s  ago, w i th  t h e  b l e s s i n g  of 
,:.he C i t y  c o u n c i l  and bus iness  o rgan iza t ions  w i th in  San Antonio, t h e  
.:ilamber o f  Commerce launched its campaign t o  b r i n g  non m i l i t a r y ,  l i g h t ,  
::lean bus ine s se s  t o  San Antonio and t h i s  i s  an ob t a inab l e  goal .  W e  have 
.- good l a b o r  market,  we enjoy e x c e l l e n t  coopera t ion  from both  t h e  
Chamber and t h e  C i t y  Government and we have a year  round p l e a s a n t  c l imate .  
However, when you pick  up t h e  Wall S t r e e t  Journa l ,  and, i n  t h i s  c a s e  it 
is  t h e  J u l y  22nd i s s u e ,  and read about  San Antonio ' s  c r i t i c a l  power 
s h o r t a g e , I  cannot  b e l i e v e  t h a t  any corpora t ion  would be i n t e r e s t e d  i n  
l o c a t i n g  i n  a  c i t y  t h a t  no t  only  d i d  n o t  have a c u r r e n t a d e q u a t e  supply  
of energy a v a i l a b l e  t o  it, b u t  e q u a l l y  impor tant  had no c u r r e n t  long t e r m  
p l a n s  t o  s e r v e  their s t and ing  needs i n  t h e  f u t u r e .  To m e ,  t h e  proposal  
of t h e  C i t y p u b l i c  Serv ice  Board e n t e r i n g  i n t o  a n  agreement w i t h  t h e  
ilouston L i g h t  and Power Company, Cen t r a l  Power and L igh t ,  c e r t a i n l y  s e e m  
z o  be a s t e p  i n  t h e  r i g h t  d i r e c t i o n .  To demonstrate  t o  people o u t s i d e  . :  
::>f o u r  a r e a  t h a t  w e  do, i n  f a c t ,  have p l a n s  t o  so lve  o u r  f u t u r e  energy 
~eeds  . . . 

. . 

There can  be no ques t ion  t h a t  i n  t h e  f u t u r e  w e  must r e l y  upon 
... ources  of energy o t h e r  than  n a t u r a l  gas  and o i l .  I f  t h i s  coun t ry  i s  t o  = 

,grow and p rospe r ,  i f  t h i s  community is t o  grow and prosper ,  one of t h e  
i n s t  p r a c t i c a l  sources  h a s  g o t  t o  b e . t h e  use of atomic energy. With t h e  
u l y  1st dead l ine  f ac ing  us'and'"knowing t h a t  no t  on ly  t h a t  t h e  C i t y  

: .ub l i c  S e r v i c e  Board i nves t i ga t ed  t h i s  proposal  thoroughly,  b u t  t h a t  t h e  
kher companies involved have a i s o  i n v e s t i g a t e d  it thoroughly and a r e  a l l  
? I  agreement t h a t  t h i s  i s  t h e  proper  d i r e c t i o n  t o  t a k e .  I t h i n k  t h a t  
!le C i t y  ,Council should suppor t  t h e  C i t y  Pub l ic  Se rv i ce  Board i n  e n t e r i n g  
ilto such an  agreement. I n  a d d i t i o n  t o  supplying u s  w i th  a n  a l t e r n a t i v e  
ource of energy, it would a l s o  be t h e  beginning of r e g i o n a l  coopera t ion  
3 f u l f i l l  t h e  needs of more than one community. A d i r e c t i o n  which w e  i 

. u s t  t a k e ,  i f  w e  are t o  b e s t . u t i l i z e  t h e  sources  of energy a v a i l a b l e  t o  
: s ,  I b e l i e v e  I speak n o t  only f o r  t h e  employees o f  Texas Pharmacal 



t o  t h e  peop le  of San Antonio t h a t  w e  might have a n ice  r i v e r  and a unique 
c i t y ,  b u t  w e  c e r t a i n l y  a r e  no t  very  p rogress ive  i n  our  thinking.  

PIAYOR" BECKER: That  is t h r e e  minutes, so r ry  M r .  Spiers .  

r.1R. SPIERS : Thank you, M r .  Mayor. 

MAYOR BECKER: Thank you very  much. M r .  Harvesty, t h r e e  minutes p l ea se .  

MR. STEPHEN HARVESTY : My name is Stephen Harvesty and I am r ep re sen t i ng  

involved Texans. A s  a concerned c i t i z e n ,  as a concerned informed c i t i z e n ,  

I am being g r ac ious ly  allowed f i v e  minutes to  pour my h e a r t  o u t  a s  to  why 
w e  should n o t  go i n t o  t h i s  nuc lea r  f i s s i o n  type  of power p l a n t ,  

MAYOR BECKER: Three minutes,  M r .  Harvesty. 

MR. HARVESTY: Th i s  is  a n  impossible  t a s k ,  b u t  t h e  zero hour has  
a r r i v e d ,  a d e c i s i o n  must be made. This  opposing e f f o r t  i s  being made by 

t h o s e  of u s  who have been s tudying and watching t h e  progress  of t h i s  
expensive,  dangerous, and very  f i c k l e  device ,  nuclear  f i s s i o n .  To b r i n g  
some resemblance of reason  t o  t h i s  d i s cus s ion ,  those  o f  u s  who oppose 
this program a r e  n o t  s e l l i n g  anything,  w e  f i n d  nuc lea r  power p l a n t s  
throughout  t h e  coun t ry  c o s t i n g  hundreds o f  mi l l ions .  Completely b u i l t  

and t h e  b u i l d e r s  f i n d  e i t h e r  they do n o t  o p e r a t e  a t  a l l  o r  t hey  work on ly  
p a r t  t i m e  because of c o n s t a n t  breakdowns. One p l a n t  had seven breakdowns 
s i n c e  l a s t  December. These p l a n t s  a r e  mute evidence o f  man's ignorance  

over  e x c i t a t i ~ e n e ~ s  t o  j o i n  t h e  nuc lea r  band wagon. These p l a n t s  a s  a 
r e s u l t  of prolonged use  of r a d i o a c t i v e  m a t e r i a l s ,  a r e  doomed t o  complete 
obsolescence a f t e r  twenty-five t o  t h i r t y  years .  Being t oo  expensive to 
r e b u i l d ,  t hey  w i l l  remain dangerous, whi te  e lephan ts  f o r  ever .  

Paul  Thompson's column repor ted  yes terday t h a t  f i v e  thousand 
street l i g h t s  w e r e  no t  be ing turned o f f  a t  t h e  r i g h t  t i m e  i n  San Antonio 
t o  conserve e l e c t r i c i t y  because of t h e  f a i l u r e  of Pho toe l ec t r i c  cells. 
A comment made by a C i t y  Works Department employee is  worth mentioning. 
H e  s a i d ,  " I  suppose t h e r e  is nothing invented  by man t h a t  t h e  f a t e s  and 
bad breaks  c a n ' t  f o u l  up." How t r u e  and t r a g i c ,  because on t h a t  s l i m  
t h r ead  hangs t h e  we l fa re  of t h e  people of t h i s  s t a t e .  Rates,  bad b reaks ,  
a cc iden t s ,  c a r e l e s snes s .  Our technology c a n ' t  even c o n t r o l  p h o t o e l e c t r i c  
cel ls .  You have heard t h a t  exposure t o  nuclear  r a d i a t i o n ,  causes  cancer ,  
causes  bab ies  t o  be born mental ly and phys i ca l l y  de fec t ive ,and  i n c r e a s e s  
t h e  inc idence  of many s e r i o u s  i l l n e s s e s  such a s  h e a r t  d i s ea se .  No one 
has  ever  r e a l l y  denied  t h e s e  s ta tements .  I n  January 1961 i s s u e  of t h e  
Readers '  Diges t  was an  a r t i c l e ,  "IJe A r e  Winning The B a t t l e  Against  B i r t h  
D e f e c t s . "  This  a r t i c l e  s t a t e s  t h a t  one unlucky baby o u t  o f  s i x t e e n  was 
condemned to  misery of inborn  i l l n e s s  o r  deformity.  Radia t ion  from 
nuc l ea r  f i s s i o n  power p l a n t s  p r e sen t s  t h i s  danger.  W e  heard over  t h e  
r a d i o  on March 3 of t h i s  yea r  t h a t  today one baby i n  t e n  i s  born w i th  
mental and phys i ca l  d e f e c t s .  Are rre winning t h e  b a t t l e  a g a i n s t  b i r t h  
d e f e c t s ?  We a r e  no t  on ly  l o s i n g  t h a t  b a t t l e ,  bu t  w e  a r e  promoting b i r t h  
d e f e c t s  by ou r  insane  rush  t o  nuc lea r  f i s s i o n  power p l an t s .  

David L i l i an thaugh ,  t h e  f i r s t  chairman of t h e  Atomic Energy 
Commission, s t a t e d  i n  t h e  New York T i m e s ,  J u l y  20 ,  1 9 6 9 ,  and I quote,  
"Once a b r i g h t  hope shared  by a l l  mankind, inc lud ing  myself,  t h e  r a s h  
p r o l i f e r a t i o n  of Atomic Power P l an t s  has become one of t h e  u g l i e s t  
c l ouds  overhanging America." 

MAYOR BECKER : M r .  Harvesty,  I am a f r a i d  your t h r e e  minutes a r e  up, 
I am so r ry .  A l l  r i g h t ,  M r .  Orval S l a t e r ,  While M r .  S l a t e r  is coming 
t o  t h e  microphone, t h e  speaker f o r  t h e  oppos i t ion  w i l l  be M r .  David L. 
Davidson, i f  he i s  here ,  l+r. J i m  Moffet t ,  Katherine ... I am t r y i n g  to  
a l e r t  them,  he r e .  
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7. ORVAL SLATER: - Mr. Mayor, members of the council. As a citizen 
f San Antonio and as an employer of some one hundred San Antonio citizens, 
wish to register my strong protest (presentation is contained in notes 
abmitted verbatim) against interfering with or delaying the plans of 
?e City Public Service Board to join with Houston Power and Light and 
ae Central Power and Light in building a nuclear power plant, My comments 
re based on the following points: One; objections of the enviromental- 
zsts are not going to stop construction and operation of the proposed 
tinit. The other two companieslare going to go ahead with this plant on 
an urgent basis whether San Antoio is a party to it or not. Power from 
this plant shall be available in 1981, For this reason, if no other, I 
say the current discussions are based on a fallacious base. Two; current 
energy crisis, nationally,is the result of and only the result of 
political pressures through, since World War 11' for cheap energy. Three; 
this is somewhat true of our current local crisis, though I personally 
believe our problem goes somewhat deeper. Four; the press and television 
are quoting City llanager Granata as saying, "Jobs must come ahead of 
Comfort". Yet we are dragging our feet on supporting the planning of ' 
cornpetant engineering over a period of years to insure the continuation 
of adequate electrical power. 

Five; an adequate power supply is dependent now and for the 
Eoreseeable future on some type of fuel, the cheaper the better, but a 
rource of fuel that is adequate to meet all demands. Six; it appears 
-hat fossil fuels are not inexhaustable. Of the three available, gas 
and oil are now in critical short supply within the confines of 
antinental U.S. Overseas supplies not only are becoming increasingly 
are expensive, but let's not forget, extremely dangerous to our National 
ecurity and thereforere to our freedom. Seven; coal supplies are subject 
two serious drawbacks: Certainly most objectionable to ecologists, 

cht as a temporary expediency,,the City Public Service Board is pre- 
sring to employ coal as a stopgap. Coal is subject to the vagaries of 
-ansportation and a constant supply of willing workers. Eight; this 
c ~ l d  seem to emphasize our need to be a party to the first nuclear 
?tergy plant for the production of power in South Texas. 

Nine; while we follow the time old custom of talking, and 
dlking, Oklahoma City is moving. Let's look at jobs. It is generally 
ecognized that Kelly Field is our largest employer of labor; so let's 
):canine Kelly as an example. How many of you realize that at one air 
orce base in Oklahoma City there are currently employed approximately 
,ne same number of workers as at Kelly? How many of you realize while 
,e talk about helping Kelly, our competitors are up there doing things? 
+ow many of you realize Oklahoma City Citizens have already passed a 
rizable Bond Issue to buy the land and wreck the houses beginning to 
cncroach on the Air Space vitally required for the run ways at Tinker 
19r Force Base? How many of you realize that in Northern Arkansas, 
IIOW, not one but two, nuclear plants are under construction? This in 
spite of the vast reserves of oil and gas under their soil. This in 
.:pite of their closer proximity to great deposits of coal. I am informed 
'hese two plants insure adequate electrical energy for Northern Oklahoma. 
i'en; all of us should know that Kelly's work load is tied to National 
%ecurity. Its schedules must be met. Our National Security can't wait 
*? stoppages or even slow down. I've mentioned only Oklahoma City. \le 
have other hungry competitors--the C5A facilities standing underloaded 
t llarietta--to say nothing of new civilian facilities in Oakland, 
alifornia. Without the C5A work, Kelly shrinks to a disasterous degree. 
Leven; the political football known as the B-1 has been delayed for 
,>me ten years. This necessitates a big job of rebuilding our aai-y 
-52-D Fleet. Kelly field has the facilities, knowhow, and trained 
.rsonnel to take on this big task. It requires electrical energy. 
,elve; We have been striving for expansion of industry. Do you think 
~y sensible executive would approve a major move under current 

i rcumstances? Thirteen; my own business as well as those of other 
-ople of San Antonio requires electrical energy. 

i Y O R  BECKER: a 
i 
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MAYOR BECKER: 

UR. DAVID L. DAVIDSON: 
a s  be ing a g a i n s t  nuc lea r  power, t h a t  i s  n o t  t r u e .  I am n e i t h e r  f o r  it 
nor  a g a i n s t  it, nor  is t h e  o rgan iza t ion  f o r  whom I represen t ,  which is  
t h e  S i e r r a  Club, f o r  it or a g a i n s t  it. The s i t u a t i o n  has t o  be taken,  
I t h i n k ,  i n t o  account  i n  each case .  I suppose our  s tatement  which h a s  
been c a r e f u l l y  prepared,  t h e r e  is i n s u f f i c i e n t  t i m e  t o  hear  it, so ,  I 
w i l l  t r y  t o  speak o f  some of  t h e  p o i n t s  t h a t  a r e  involved i n  t h e  d e c i s i o n  
t h a t  you have to  make w i th in  t h e  nex t  pe r iod  of t i m e ,  very  s h o r t  periocf 
of t i m e  wi thout  some of  t h e  background informat ion t h a t  I was planning 
t o  g i v e  you, It seems t o  m e  t h a t  t h e  problem t h a t  you have i s  making 
t h e  d e c i s i o n  t h a t  prudent  men would make under t h e  circumstances t h a t  
e x i s t .  Unfortunately,  today has  seemed ta have'been some s o r t  of 
e x e r c i s e  i n  l i s t e n i n g  t o  a l l  of t h e  t e c h n i c a l  comments on p ro  and con 
t o  nuc lea r  power. I t h i n k  t h a t  it is tine t h e  C i t y  Council and t h e  C i t y  
Pub l ic  Se rv i ce  people begin  t o  look a t  t h e  broader p i c t u r e  t h a t  must 
be considered  i n  t h e  dec i s i ons  t h a t  must be made no t  only about  electrical 
energy gene ra t i on  b u t  about  a l l  t h e  r e sou rce s  t h i s  a r e a  has.  

W e  have t o  dec ide  sometime when i t  is t h a t  w e  a r e  going t o  
c a l l  a s t o p  t o  i nc r ea s ing  popula t ion  i n  t h i s  a r e a  s o  t h a t  w e  can  suppor t  
them on t h e  resource b a s i s  t h a t  we have. One of t h e  i n t e r a c t i n g  func t i ons  
o r  t h i n g s ,  one of t h e  i n t e r a c t i n g  r e sou rce s  t h a t  a r e  involved i n  power 
genera t ion  be  it nuc l ea r  o r  non nuc lea r  i s  w a t e r .  That  is a l s o  a necessary  
e f f l u e n t  f o r  l i f e  and so it has  t o  be considered s imultaneously with 
e l e c t r i c a l  power genera t ion .  One of t h e  problems t h a t  w e  a r e  going t o  
be  f ac ing  i n  t h e  f u t u r e  is having enough water  t o  do t h e  t h i n g s  t h a t  
w e  want t o  i n  t h i s  p a r t  o f  Texas whi le  w e  a r e  a b l e  t o  suppor t  a good 
q u a l i t y  of l i fe .  I th ink  t h a t  it is  t i m e  t h a t  t h e  e l e c t r i c a l  energy 
people  begin t o  t a l k  t o  t h e  people t h a t  a r e  involved i n  water  r esource  
p lanning and l and  u se  a n d - t r a n s p o r t a t i o n  and a l l  t h e  o t h e r  a r e a s  t h a t  
must be  considered  when you a r e  making dec i s ions  on t h e  resource  base  
and how you a r e  going t o  use  them. If w e  d o n ' t  do t h i s ,  we a r e  going 
t o  see t h e  q u a l i t y  of l i f e  t h a t  w e  l i k e  i n  t h i s  p a r t  o f  t h e  country be  
degraded s e r i o u s l y .  And so ,  I th ink  t h a t  t h e s e  are t h e  k inds  of t h i n g s  
t h a t  you must cons ide r  i n  a d d i t i o n  t o  whether w e  a r e  going t o  be involved 
i n  nuc lea r  o r  non nuclear .  

I would l i k e  t o  p o i n t  ou t  a l s o ,  t o  you o r  read  t o  you, one 
paragraph from flr. Bi rd ' s  experience w i th  Freder ick  Re f r i ge r a to r s .  H e  
s a y s  from our exper ience  wi th  Freder ick ,  w e  a r e  convinced t h a t  most 
commercial and r e s i d e n t i a l  energy uses can be reduced s i g n i f i c a n t l y  
wi thout  e f f e c t i n g  e f f i c i e n c y  comfort. I th ink  t h a t  t h e r e  a r e  o t h e r  
ways o u t  of t h e  box t h a t  you f i n d  yourse l f  i n ,  bes ides  dec id ing  t o  go 
nuc l ea r  o r  non nuc lea r .  

MAYOR BECKER: t t r .  H. B. Zachery? A r e  you speaking f o r  M r .  Zachery? 

SPOKESELAN : M r .  Zachery r e g r e t s  he  had t o  l eave .  I have a s ta tement  
of h i s  bu t  i n  t h e  i n t e r e s t  of t i m e ,  I w i l l  hand i t  d i r e c t l y  t o  you. 

MAYOR EECKER: A l l  r i g h t ,  sir. Thank you very much. M r .  Robert  Gragg? 
While M r .  Gragg i s  coming down, M r .  Dick Kuenst ler ,  Mayor of Somerset, 
wanted i t  t o  be known t h a t  he endorses t h e  Nuclear P lan t .  H e  asked t h a t  
h i s  f e e l i n g s  be announced pub l i c ly .  

MR. ROBERT GRAGG: Mr. Mayor, members of t h e  C i t y  Council ,  l a d i e s  
and gentlemen. My name is Robert Gragg, I am p re s iden t  of t h e  Greater  , 

I 

San Antonio Bu i lde r s '  Associa t ion  which has over  eleven hundred a c t i v e  
b u i l d e r  and a s s o c i a t e  members. P r e s e n t l y ,  we a r e  t h e  t h i r d  l a r g e s t  
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. - . l i l d e r l s  a s s o c i a t i o n  i n  t h e  nat ion .  Like a l l  o t h e r  c i t i z e n s ,  our members 
.if t h e  Bu i lde r ' s  Assoc ia t ion  have been deeply concerned about  t h e  l o c a l  
, ;hor tage  of f u e l .  T h i s  shor tage  has  r e s u l t e d  i n  cur ta i lment  of l o c a l  
r l d u s t r y  whose continuous o p e r a t i o n i s  necessary f o r  sus ta i r i ing  t h e  bui ld-  
.ng  i n d u s t r y  and a p p r o x i m a t e l y ' f i f t y  thousand r e l a t e d  jobs i n  t h i s  com- 
-.-lnity. S teps  taken by t h e  C i ty  Publ ic  Serv ice  Board and t he  C i ty  Council  
o a l e v i a t e  our  immediate problems have been commendable. However, i n  

.Lhe long r u n , w e  must work f o r  a su r e  supply of cheap e l e c t r i c a l  energy 

;n t h a t  t h e  c i t i z e n s  of San Antonio may con t inue  t o  enjoy t h e  sane  
~ t a n d a r d s  o f  l i v i n g  t h a t  w e  a r e  enjoying today. 

I t  i s  t h e  concensus of t he  Bu i lde r ' s  Associa t ion  t h a t  nuclear  
energy w i l l  be cheaper  i n  t h e  long run. I f  FIouston Lioht ing  and Power 
cnd C e n t r a l  Power and L i g h t  f i n d  it advantageous t o  use nuclear  energy,  
vhy n o t  San Antonio? ~ n d i f  t h e r e  a r e  p lans  f o r  bu i ld ing  nuc lea r  power 
p l a n t s  to  se rve  v i r t u a l l y e v e r y  l a r g e  c i t y  i n  America, why n o t  San Antonio? 

From what I understand,  t h e  Uranium t h a t  i s  used t o  make nuc lea r  
f u e l  cannot ,  as a p r a c t i c a l  mat te r ,  be used f o r  many o t h e r  purposes.  h!y 
. o t  t ake  advantage of t h i s  n a t u r a l  r esource  t o  so lve  ou r  f u e l  shor tage ,  
p a r t i c u l a r l y  when o i l  and n a t u r a l  gas  w i l l  cont inue  to  be i n  s h o r t  supply. 
ft is  a w e l l  r epo r t ed  f a c t  t h a t  t h i s  p l a n t  w i l l  be b u i l t  with o r  wi thou t  
oilr p a r t i c i p a t i o n .  Obviously, w e  need a d d i t i o n a l  sources  of power, t h i s  
5s our  oppor tun i ty .  San Antonio a l ready  has  been h u r t  by our  power 
.-=isis, b u t  t h e  damage can  be overcome i f  we  w i l l  show t h e  people of t h i s  
-?ate and na t i on  t h a t  w e  a r e  planning f o r  t h e  f u t u r e  o f  San Antonio and 
zcrxar County wi th  f o r e s i g h t .  There i s  one s p e c i f i c  way w e  can  show t h a t  
,.? have t h e  f o r e s i g h t  and t h i s  is t o  j o in  wi th  t h e  Houston L igh t  and 
.uwer and Certral  Power and L igh t  i n  bu i l d ing  t h e  nuc lea r  p l a n t  a t  Eay Ci ty .  

On behal f  of t h e  Greater  San Antonio Bu i lde r ' s  Assoc ia t ion ,  I 
quid l i k e  t o  a sk  t h a t  you recommend and suppor t  t h e  C i t y  Pub l ic  Serv ice  
-zard1s  p l an  t o  p a r t i c i p a t e  i n  t h e  South Texas Nuclear P ro j ec t .  Thank you. 

..YOR BECKER: . .. J i m  Moffe t t?  . 

;:. JIM MOFFETT: - M r .  Mayor, Counci1,and t hose  of us  l e f t .  I a m  ~. 

ep re sen t i ng  myself. L e t ' s  s ay  I am a concerned c i t i z e n .  I have heard 
:>e. pros  and cons today. The ques t i on  of s a f e t y  dev ices  on t h e  p l a n t  
,r.olant, t h e  l i a b i l i t y  of insurance ,  t h e  d i s p o s a l  of w a s t e .  - I haven ' t  : 
:.ard any answers. There i s  $270 m i l l i o n  t h a t  w e  are going t o  s i n k  i n t o  
,.is nuc l ea r  power p l a n t  t h a t  might no t  work. I th ink  w e  need more than. 

.,wenty-four hours  to  dec ide  about  t h i s  and i f  you want t o ,  you could 
robably keep t h e  nuc l ea r  power p l a n t  o u t  of r ex as, i f  w e  sought. .  . 
orsought  a s  a t h r e a t  t o  San Antonio and t h e  o u t  l y i n g  a reas .  ' I  d o n ' t  

. an t  to  k e e p  you-any longer ,  I don ' t  envy you making any dec i s ions .  
hank you. 

?YOR BECKER: .- M r .  Harold Herndon? Theodore Sp ie r s?  Amos Wente? 

1 .  AMOS WENTE: M r .  Mayor, members of t h e  Council .  I am execu t ive  
e c r e t a r y  f o r  t h e  Associated Subcontrac tors  of San Antonio. W e  r e p r e s e n t  
?proximately n ine ty  subcon t rac to rs  and m a t e r i a l  supply  f i rms  i n  San 
~ t o n i o .  A t  a meeting of t h e  Board o f  D i r e c t o r s ,  yes terday,  t h e  Board 
tssed a po l i cy  s t a tement  whereby w e  encourage t h e  C i t y  Council  t o  
Ipport  t h e  C i t y  Pub l ic  Serv ice  Board i n  t h e i r  ven ture  i n  jo in ing  t h e  
.>us ton  L igh t  and Power Company and C e n t r a l  Power and L igh t  Company of  
,>rpus C h r i s t i  i n  t h e  nuc lea r  power p l a n t  p r o j e c t .  A copy of t h i s  
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7 l i c y  s t a tement ,  I w i l l  g i ve  t o  you, Mayor, f o r  your records .  Thank you. 

'AYOR . BECKER: 



DR. HERMAN LEVINE: Mayor Becker, members o f  t h e  C i ty  Council ,  Aus t in  
has  r e j e c t e d  nuc lea r  power and i s  p r e s e n t l y  planning t h e  use o f  garbage 
f o r  t h e  genera t ion  of i t s  e l e c t r i c i t y .  I n  New Mexico, a  c o a l  g a s s i f i -  
c a t i o n  p l a n t  i s  being b u i l d  and is  expected t o  be ope ra t i ona l  i n  t h r e e  
years .  I f  New Mexico can b u i l d  a p l a n t  and have it ope ra t i ona l  i n  t h r e e  
yea r s ,  why c a n ' t w e .  Coal  g a s s i f i c a t i o n  has  been shown t o  be a  c l e a n  
and e f f i c i e n t  source  of energy. One t h a t  w e  can  r e a d i l y  o b t a i n  i n  San 
Antonio. I n  C a l i f o r n i a ,  p a r t  o f  San F ranc i s co ' s  e l e c t r i c i t y  i s  being 
supp l i ed  through t h e  use  of geothermal steam and could be f u l l y  supp l ied  
by 1975. I n  t h e  Imper ia l  Valley of C a l i f o r n i a ,  many d r i l l i n g  companies 
a r e  l e a s i n g  l a r g e  t r a c t s  of p r i v a t e  land t o  d r i l l  f o r  geothermal steam. 
I t  has  been c a l l e d  t h e  Gold Rush of t h e  1970's.  Experts  i n  t h i s  f i e l d  
have s t a t e d  t h a t  e x c e l l e n t  sources  of geothermal energy a r e  l oca t ed  i n  
fou r t een  western  states. This  inc ludes    ex as , e s p e c i a l l y  a long  t h e  
Gulf Coast.  It c e r t a i n l y  would no t  be more c o s t l y  t o  bu i l d  t ransmiss ion 
l i n e s  from geothermal p l a n t s  than  from nuc lea r  p l a n t s  and t h e  product ion  
of e l e c t r i c i t y  i n  geothermal p l a n t s  would be f a r  more economical. 

There a r e  o t h e r  a l t e r n a t e  sources  of energy t h a t  have been 
mentioned such as s o l a r ,  wind, s y n t h e t i c  gas ,  and s y n t h e t i c  o i l .  With 
t h e  proper  i n c e n t i v e  and i n i t i t i v e  t h e s e  could be made a v a i l a b l e .  If 
nuc l ea r  r e a c t o r s  a r e  kep t  o u t  o f  San Antonio and o u t  of the S t a t e  of 
Texas, w e  would soon qu i ck ly  develop t h e s e  c l eane r ,  s a f e r ,  and more 
economical sources  of energy. I t  i s  my opinion t h a t  it would be u n j u s t ,  
u n f a i r ,  and unwise t o  have fou r  members of t h e  C i t y  Publ ic  S e r v i c e  Board 
who ure n o t  e l e c t e d  by t h e  people of San Antonio t o  pose t h e  hazardous,  
i r r a t i o n a l ,  and moral nuc lea r  f i s s i o n  technology upon our  community. 

I t h e r e f o r e ,  r e s p e c t f u l l y ' u r g e  t h e  Mayor and t h i s  C i t y  Council  
t o  deny funds f o r  any nuc lea r  f i s s i o n  venture .  

MAYOR BECKER: Thank you Doctor. Frank T....7314 Oak Manor Drive? 
I c a n ' t  read t h e  l a s t  name, it could b e  Barong o r  something. Apparently 
he i s  n o t  he r e .  I r a  B. Baccus? Ena W. White? William J. Wallace ,J r ,?  

M R .  b11LLIm.l J . WALLACE : I ' l l  say good evening t o  t h e  Mayor and Council. 

I d o n ' t  envy t h e  job t h a t  you have ahead of you. I would l i k e  to make 
s e v e r a l  obse rva t ions .  One; r ega rd l e s s  t o  what r o u t e  you t a k e ,  you should 
educa te  t h e  people.  \%%en I was i n  t h e  s e r v i c e ,  they gave us abou t  f o u r  
weeks of atomic energy and t h a t  was.. .I  went through t h a t  a t  F o r t  Sam 
IIouston ou t  he r e  and imagine some of t h a t  i s  a v a i l a b l e .  I t  should b e  
shown e i t h e r  through t h e  educa t iona l  t e l e v i s i o n  o r  r e g u l a r  t e l e v i s i o n  
s o  t h e  people would no t  be s o  a f r a i d  of atomic energy. I t  is  n o t  a s  
danqerous when handled c o r r e c t l y  a s  everyone.seems t o  t h ink  it is. 

I 

Also, when I was i n  t h e  s e r v i c e  i n  '61, w e  w e r e  shown t r a i n i n g  
f i l m s  where people had run meat through some s o r t  of r a d i a t i o n  and you 
could s e t  it on t h e  she l f  f o r  t h r e e  weeks wi thout  r e f r i g e r a t i o n  and t hey  
had a whole base  of people l i v i n g  o f f  of t h i s .  I do no t  know t h e  r e s u l t s  
of any of t h a t ,  it had been going on f o r  some'time s i n c e  I g o t  o u t  of 
t h e  s e r v i c e  t h a t  yea r .  

Another th ing ;  whether o r  no t  you accep t  t h e  energy, w e  would 
be i n  j u s t  a s  much danger ,  i f  w e  t ake  it o r  i f  w e  d o n ' t .  What mat te r s  is, 
w e  want t h e  danger wi'thout t h e  comforts,  should t h e r e  be any, o r  a r e  w e  
going t o  d i e  i n  agony and comfort,  e i t h e r  way w e  a r e  going t o  be j u s t  
a s  dead. 

Econonic f a c t o r s  must be considered because, this week I have 
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a l r e a d y  t r i e d  t o  he lp  one family  who was p u t  ou t  of work i n  t h e  cons t r -  
uc t i on  bus ine s s  due t o  cu r t a i lmen t s  t hus  f a r .  H e  has  missed one payment 
on t h i s  house, he  has  au tomat ica l ly  missed t h e  second and he i s  about  
t o  be p u t  o u t  of h i s  home. This  w i l l  a f f e c t  t h e  poor people f i r s t .  E:ow, 

. I have heard a l o t  of t a l k  about  t h e  g r e a t  doc to rs  t h a t  Eere up here  a s  
t o  t h e  k i l l i n g  of embryos o r  b e t t e r  known a s  bab ies  i n  t h e  f e t a l  s t a g e  

' and s o  f o r t h .  11ow can you pu t  s o  much concern,  i f  t h i s  i s  t h e  only 
people  k i l l e d  when t h e  Federa l  Government, S t a t e  Governvent, and o t h e r  
Governments have passed laws t h a t  you can k i l l  bab ies  a t  w i l l  be abo r t i on ,  
i f  you s o  d e s i r e .  I d o n ' t  see any d i f f e r e n c e  i n  k i l l i n g  a t  w i l l ,  n o r a l l y ,  
or being k i l l e d  a c c i d e n t a l l y .  Of course ,  I admit you a r e  j u s t  a s  dead 
when it happens. Th i s  is ano ther  t h i n g  I th ink  you should cons ider .  
Anybody can  be  on t h e  ego t r i p  t o  answer any of those  ques t i ons ,  maybe 
one of t h e  d o c t o r s  t h a t  was here .  

MAYOR BECKER: Thank you B i l l .  M r .  Herbert  G .  Uecker. 

bTR. HERBERT G .  UECKER: I would j u s t  l i k e  t o  p o i n t  o u t  some of t h e  
f a l a c i e s  i n  t h e  s t a tements  of some of t h e  members of the C i t y  Pub l ic  
Se rv i ce  Board, i n  t h e  p a s t  and today. F i r s t  of a l l  >lr. Newman, i f  you 
w i l l  look back a t  t h e  t r a n s c r i p t s  of whatever went on l a s t  week, i n  
w i tne s s  of a l l  t h e s e  gentlemen, t o l d  you t h a t  a l l  t h e  e x p e r t s  agreed 
t h a t  nuc l ea r  energy was t h e  only  way t o  go. You have seen dramat ic  
evidence i n  t h e  form of  D r .  Gofman and D r .  S t e rng l a s s  today t h a t  is 
n o t  t h e  case .  Now M r .  Locke t r ies  t o  t e l l  you t h a t  t h e  m a j o r i t y  a r e  
i n  favor  of nuc l ea r  energy. Well, I would l i k e  t o  say t h a t ,  t h a t  remains 
t o  be seen. To say  t h a t  t h e  p l a n t  w i l l  be b u i l t  anyway is i r r e l e v a n t .  
Th i s  is  l i k e  say ing  someone i s  going t o  shoo t  John Smith s o  I might a s  
w e l l  go  ahead and do it anyway. 

Regarding acc iden t s ,  i f  w e  could have t h e  s i nk ing  of t h e  
T i t a n i c  on i t s  maiden voyage, i f  we  can have two a i r  l i n e r s  c o l l i d e  
over  t h e  Grand Canyon, i f  w e  can  have s i x  hundred and twel-ity-five thous- 
and g a l l o n s  of f u e l  o i l  l eak  i n t o  t h e  San Antonio River  r i g h t  he re  i n  
San Antonio, Texas, and i f  w e  can  have t h r e e  a s t r o n a u t s  burn up i n  a 
space  s h i p  a f t e r  a l l  t h e  p recau t ions  t h a t  t h e  Nat ional  Aeronautics  and 
Space Adminis t ra t ion  and va r ious  i n d u s t r i e s  working wi th  them have taken 
t o  p r o t e c t  such  people,  w e  can  have a major nuc lea r  a c c i d e n t  i n  t h i s  
coun t ry  and it w i l l  happen. D r .  Ralph Lap, wi th  t h e  Atomic Energy 
Commission, h a s  s a i d  t h a t  it appears  a c e r t a i n t y  t h a t  t h e r e  w i l l  be a 
s e r i o u s  major nuc l ea r  a c c i d e n t  be fore  t h e  y e a r  two thousand. I would 
l i k e  a l s o  t o  s a y  t h a t  t h e r e  i s  no way i n  my opinion wi th  a l l  due r e s p e c t  
f o r  your r e l i a b i l i t y  and competency as a Council  t h a t  you cou ld  make a 
d e c i s i o n  which,would be t h e  r i g h t  d e c i s i o n  o r  even an informed dec i s ion  
based on t h e  s h o r t  pe r iod  t h a t  has  been allowed t o  t h e  p r e s e n t a t i o n  of 
evidence on t h e  s i d e  o f  the oppos i t ion  wi th  regards  t o  n u c l e a r  p l a n t s  
and i f  f o r  no o t h e r  reason  you do  n o t  make your d e c i s i o n  f o r  nuc l ea r  
r e a c t o r s ,  you should no t  make t h e  d e c i s i o n  f o r  nuc l ea r  r e a c t o r s  because 
you a r e  j u s t  n o t  i n  a p o s i t i o n  y e t  to  do s o  u n t i l  you hea r  more evidence 
and l i k e  I say ,  t h e r e  are many s c i e n t i s t s ,  i n  a d d i t i o n  t o  D r .  S t e rng l a s s  
and D r .  Gofman who could come he re  and match p o i n t  by p o i n t  anybody t h e  
C i t y  Pub l ic  Serv ice  Board o r  t h a t  anybody else could b r ing  he re .  
Thank you. 

!S.YOR BECKER: W. W. Kag i l l ?  Charles  E. Ga r i t ?  L. B. Connell? 
Kenneth R. Hendrix? 

KENNETH R. HENDRIX: llayor Becker and Council. This  i s  a r a r e  
p r i v i l e g e  f o r  me  t o  g e t  t o  speak t o  you and t h e  o t h e r  c i t i z e n s  here .  I 
would l i k e  t o ,  f i r s t  of a l l ,  I am speaking,  p r i v a t e l y  speaking,  f o r  myself  
a s  an i n 2 i v i d u a l  customer. I took it upon myself,  I am a t e a c h e r ,  I have 
a l i t t l e  t i m e  i n  t h e  summer t o  come, because I f e l t  t h a t  t h e r e  probably 
would be q u i t e  a b i t  of organized oppos i t ion  where as t h e  s o  c a l l e d  s i l e n t  



majority may not bother or wouldn't be able to represent themselves. So, 
perhaps I could be speaking for the silent majority. I would like first 
to give three, just brief, explanations as to why I think I have a 
little insight into these things. I certainly don't claim to be an 
expert, or up to par or same calliber to the men that spoke this morning. 
I was very interested in listening to them, both sides. However, in 
three years, of commission service with the U.S. Army, I was given special 
training in chemical, biological and nuclear warfare. And my brother, 
with whom I have a close relationship, works in non destructive testing, 
primarily at examing these reactor facilities for their safety. Actually 
going inside the componants when they are shut down to examine their 
safety according to criteria established by the AEC. In addition, as a 
teacher I tend to keep informed. Based upon my knowledge of radiological 
hazards, I support the most rapid development of nuclear power for the 
San Antonio area consistant with the safeguards required by the Atomic 
Energy Commission. The rhetoric of the two sides of experts heard this 
morning is informative. The proponents spoke factually of real safety 
considerations and the comparative values of need and safety. On the 
other hand the opponents have come with an organized cheering section 
and made irrelevant emotional appeals to attempt to scare you away from 
this important decision. 

In the context of our current and future energy shortage, the 
City Public Service Board is to be commended for leading San Antonio 
intb the Nuclear Age. In my experience and estimation, geothermal and 
solar energy as well as garbage energy are pie in the sky hopes. YOU 
have been hearing about them and their easy availability and economy 
and usefulness for some twenty years that I personally can recall. 
Their practical application is not significantly greater today than 
twenty years ago. Nuclear Energy is practical and practical use and we 
certainly need it. At least to tied us over until this pie in the sky 
becomes a reality. As I mentioned, my brother is educated in his field, 
knowledgeable and proficient. I trust his judgement, also based upon 
my judgement as a nuclear officer. 

MAYOR BECKER: Thank you Mr. Hendrix, I am afraid that is all the 
time. Estella Hamilton? George Russell? John Gofman, Ernest 
Sternglass? Gavin Gilmore? Tony Wagner? Michael Masser? Lanny 
Sinkin? Allright. Andrew Longaker? D. L. Strauss? 

MR. D. L. STRAUSS: 14r. Mayor, City Council, ladies and gentlemen. 
Let me assume you, singular, have a serious health problem. You consult 
an imminent physician and after examination and diagnosis, he prescribes 
a powerful, expensive, and controversial drug. To make sure you consult 
and equally prestigious physician, who warns you not to use this drug 
as it can produce drastic side effects and cause permanent injury 
should you take the medication. My analogy, we have a serious energy 
problem. Prominent experts and scientists advocate nuclear power 
plants as the solution and minimize their potential danger. Equally 
competent experts and scientists oppose nuclear power plants. These 
scientists direct our attention to their great financial cost and the 
limited reserves of their fuel, uranium. They strenuously contend 
that the existing controls, safety contrivences and techniques are 
inadequate to prevent major accidents in the operation of a nuclear 
power plant or in the removal and disposition of its spent radioactive 
fuel. And that such a major accident could result in catastrophic 
destruction of life and limbs and property over wide areas. In the 
consideration of these conflicting views, the opinions of those in 
favor of nuclear power plants must be weighed in the light of their 
employment by or retainers from the promoters of Nuclear Power Plants, 
the Atomic Energy Commission, the Electric Power Utilities, including 
the City Public Service Board, and the manufacturers of nuclear 
reactors, General Electric, Westinghouse, and others. Shall we accept 
the dangerous, expensive, and controversial nuclear remedy? Thank you. 

MAYOR BECKEE: Thank you, Ilr. Strauss. Larry Van Horn? Dr. Carl 
L ' .  Xaba, Jr.? 
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'.K. CARL F. RABA, JR. : I.lr. llayor, members of t h e  Council .  I am 
..ere represen t ing  t h e  Bexar Chapter of t h e  Texas Society of P ro fe s s iona l  
i:ngineers a s  i t s  immediate p a s t  p r e s iden t  and t h e  Bui lders '  Exchange 
of Texas as a former Di rec to r  on  t h e  Executive Committee. San Antonio 's  
eng ineer ing  p rofess ion  and cons t ruc t ion  community i s  gravely  concerned 
t h a t  oul- c i t y  have a s a f e ,  r e l i a b l e  method of genera t ing  energy i n  t h e  
f u t u r e .  Because of t h i s  deep f e e l i n g  and a f t e r  thorough a n a l y s i s  of 
t h e  a l t e r n a t i v e s  t h a t  a r e  a v a i l a b l e ,  w e  have prepared and unanimously 
passed t h e  r e s o l u t i o n  t h a t  I w i l l  now presen t :  Whereas, t h e  Bexar 
Xhapter of t h e  Texas s o c i e t y  of p rofess iona l  Engineers i n  an o rgan iza t ion  
o f  approximately 450 eng ineers ;  and Whereas, every day t h e  l i v e s ,  s a f e t y ,  
h e a l t h  and wel fa re  of m i l l i o n s  of Texas c i t i z e n s  a r e  dependent upon 
eng ineer ing  judgments, dec i s i ons  and p r a c t i c e s  incorpora ted  i n t o  
s t r u c t u r e s ,  machines, products  and processes  which a r e  necessary t o  a 
r a p i d l y  expanding economy; and Whereas, t h e  Profess iona l  engineer  makes 
t h e  p u b l i c  h e a l t h ,  s a f e t y  and wel fa re  t h e  b a s i c  t e n e t  of h i s  engineer ing 
p r a c t i c e ;  and Whereas, nuc lea r  power p l a n t s  a r e  a proven method of 
r-afely producing power i n  a r e l i a b l e  manner; and Whereas, we  a r e  a l s o  
: n t e r e s tkd  C i t i z e n s  of t h e  San Antonio a r e a  and a r e  deeply concerned 
;:bout t h e  f u t u r e  growth of Greater  San Antonio and i t s  f u t u r e  energy 
c-ources.. Now, t h e r e f o r e ,  be it resolved:  t h a t  We, t h e  Bexar Chapter 

f Texas Soc ie ty  o f  P ro fe s s iona l  Engineers ,  herby commend t h e  Ci ty  
n b l i c  Serv ice  Board, i t s  management and engineer ing s t a f f  f o r  t h e i r  . . 

:.regressive p l ans  t o  a s s o c i a t e  i n  a j o i n t  ven ture  of Nuclear Power 
-2en.eration with Houston Light ing  and Power, and Cen t r a l  Power and L igh t ,  
;nd w e  f u r t h e r  urge a l l  o t h e r  l o c a l  governmental agencies  t o  g ive  t h e i r  
:support t o  i n su re  t h e  continued growth of San Antonio.. Thank you. 

a Y O R  BECKER: Louis P u f i l l o ?  You d i d n ' t  t h i n k  you w e r e  going t o  
r c t  a chance t o  speak,  d i d  you? 

R. LOUIS PUFILLO: M r .  Mayor, members of t h e  Ci ty  Council ,  l a d i e s  
nd gentlmen. I am a p r i v a t e  c i t i z e n .  I am no t  a s c i e n t i s t .  I am here  

4.n my own t i m e ,  nobody pa id  me .  I have been here  a l l  day. I n  f a c t ,  I 
r?l a music t e ache r ,  a v i o l i n i s t  and a s  :.layor Becker w e l l  knows, i n  
Lact ,  I have serenaded t h e  Mayor on s e v e r a l  occass ions .  Now, g e t t i n g  
b w n  t o  nuc lea r  power which I don ' t  know much about ,  b u t  I am going t o  
~ u o t e  people who do know something about it. According t o  Senator  
*like Gravel  of Alaska who s t a t e s  a s  fol lows:  "Senator Nike Gravel  has  
2 l a n s  t o  in t roduce  l e g i s l a t i o n  which w i l l  remove p r e f e r e n t i a l  t r ea tment  
f o r  nuc l ea r  power p l a n t s  and g ive  new a t t e n t i o n  t o  s a f e r  ways of making 
e l e c t r i c i t y . "  Now t h e  ques t ion  i s  t h i s .  I f  t h e  P r i c e  Anderson A c t  i s  
r epea l ed ,  would t h e  E l e c t r i c a l  U t i l i t y  Indus t ry  be w i l l i n g  t o  go ahead 
wi th  nuc l ea r  e l e c t r i c i t y  genera t ion?  And t h e  answer is . . . .There have 
a l r eady  been a number o f  s ta tements  by u t i l i t y  o f f i c i a l s  t h a t  they 
would n o t  go ahead wi th  nuc lea r  power p l a n t s ,  i f  they had t o b e a r  the 
f i n a n c i a l  l i a b i l i t y  f o r  t h e  consequences of major a cc iden t s  and w e  a l s o  
:mow t h a t  t h e  p r i v a t e  insurance  i ndus t ry  r e f u s e s  t o  i n s u r e  t h e  f u l l  
l i a b i l i t y  f o r  major acc iden t s .  Thus, I ' l l  consider  nuc l ea r  e l e c t r i c i t y  
i ndus t ry  w i l l  undoubtedly come t o  a s t a n d s t i l l  i f  it has t o  be 
F inanc ia l ly  respons ib le  a s  a l l  o t h e r  i n d u s t r i e s  must be. Every i ndus t ry  
should s t and  on i t s  own l e g s ,  you know. Why should t h e  United S t a t e s  
:overnment o r  t h e  Ci ty  of San Antonio be respons ib le  t o  t h e  c i t i z e n s  

? o r  a nuc l ea r  a cc iden t  and they  have t o  pay o f f .  The insurance  companies 
g i l l  not  i n s u r e  anybody, as D r .  GoEman pointed  o u t  and a s  D r .  S t e rng l a s s  - 
uointed o u t .  

So, t h e r e f o r e ,  we have t w o  e x p e r t s  t h e r e  who t e l l  us  t h a t  
tuc lear  energy is very dangerous t o  t h e  community and w e  a r e  no t  insured  
g a i n s t  a cc iden t s  and t hey  could happen. Now, San Antonio, I wish t o  
joint  out, i s  a t o u r i s t  c i t y .  I n  f a c t ,  a good p o r t i o n  of our  growth 
:omes from conventions who come here  and new people who come here  every 
*ear .  The t o u r i s t  a t t r a c t i o n ,  and I wish t o  say t h a t  t h e  growth of San 
u-itonio, would d e c l i n e  e a s i l y  t h i r t y  t o  f o r t y  pe rcen t  i f  they know 
'.hat i n  t e n  y e a r s  from now t h a t  t h e r e  a r e  going t o  be nuc lea r  r e a c t o r s  
?ere t h a t  w i l l  p o l l u t e  t h e  a i r  and cause t h e  people t o  g e t  s i c k .  i 

14AYOR BECKER: Thank you sir,  your t i m e  i s  up. 
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MR. PUFILLO: n t ed  t o  p o i n t  t h a t  out .  

MAYOR BECKER: Y e s  sir, w e  app rec i a t e  it. H l r .  W. A. Simmons? 
Jose Bar r ios?  W e  have one more person t o  be heard and t h a t  is Mrs. 
Louise Harvesty,  and t h a t  w i l l  b r ing  us  r i g h t  c l o s e  t o  6:00 deadl ine .  

MRS. LOUISE HARVESTY: There a r e  j u s t  a couple of t h ings  I want t o  
p o i n t  o u t ,  Mr. Mayor, because most of work has  been covered, I d i d  t a k e  
2 p o s t  g radua te  course  i n  r a d i a t i o n  s a f e t y ,  it was a s h o r t  course b u t  
one of t h e  t h i n g s  t h a t  they pointed o u t  was t h a t  t h e  s o f t  r a y s  were 
t h e  most dangerous. I n  o t h e r  words, i f  you a r e  running an Xray, you 
a r e  p u t t i n g  i n  more k i l l o v o l t s  s o  it goes through t h e  body and t h e s e  
s o f t  wandering r a y s  around t h e  o f f i c e  o r  i n  your atmosphere are t h e  
ones t h a t  g e t  i n s i d e  you and t r a v e l  around and work f o r  twenty years  
o r  more t o  cause  t r oub l e .  Now, a l l  o f  you have had d i f f i c u l t i e s  wi th  
computers. I h a t e  them and I t h i n k  a l o t  of t i m e s ,  when w e  have t o  
depend completely upon sc ience  and n o t  on  human good sense t h a t  w e  
run  i n t o  t r o u b l e  t h a t  w e  cannot  c o r r e c t  with good human sense.  W e  
took a t r i p  t o  t h e  dump, Sunday, j u s t  t o  make su re  t h a t  w e  w e r e  on 
s o l i d  ground and w e  found t h a t  w e  a r e  now burning t r a s h  and I s e e  no 
reason f o r  burning t r a s h  o u t  i n  t h e  open and running a nuc lea r  r e a c t o r  
over  he r e  and adding any smal l  amount of r a d i a t i o n  when I am p u t t i n g  
smoke i n  t h e  a i r  only  t o  g e t  r i d  of t r a s h .  L e t ' s  use it. There was 
one o t h e r  p o i n t  and t h a t  was t h a t  i n  my o f f i c e  i f  I h i r e  somebody 
under e igh teen ,  I may n o t  expose t h a t  person t o  one ram pe r  year .  I 
can only  expose him t o  a b o u t 5 r a m s a f t e r  t h e  age  of eighteen.  This  i s  
i n  t h e i r  work. Now, n a t u r a l l y  a doc to r  t ak ing  an Xray could expose 
them i f  t h e r e  w a s  a reason f o r  t ak ing  t h e  Xray. But up u n t i l  e igh teen ,  
back ground r a d i a t i o n  i s  m i l l .  I have no a u t h o r i t y  t o  add any of t h a t  
t o  anyone and I d o n ' t  see how you do. I c a n ' t  even g e t  r i d  o f  my o ld  
Xray machine because it was outlawed by a change i n  r a d i a t i o n .  
Thank you. 

IbIAYOR BECh'ER: Thank you M r s .  Harvesty. Ladies and gentlemen, 
members of t h e  audience,  t h e  p r e s s ,  C i ty  Pub l ic  Service  Board, honored 
g u e s t s  and d i g n i t a r i e s  t h a t  spoke, thank you very  much f o r  spending 
your day wi th  u s  toaay. We app rec i a t e  it more than you know. I 
t h i n k  it w a s  a good exchange and it c e r t a i n l y  was informative I be l i eve  
t o  a l l  p a r t i e s  involved.  I be l i eve  t h e  pub l i c  w i l l  b e n e f i t  cons iderably  
from having t h i s  type  of hearing.  Also, I would l i k e  t o  thank t h e  
Ci ty  s t a f f ,  t h e  members of t h e  Theater  of t h e  Performing Arts here  who 
provided t h e  l i g h t i n g  and t h e  audio and a l l  t h e  rest of t h e  comforts 
t h a t  we have enjoyed today and we appreciate  t h e i r  indulgence a l so .  
I t  is r a t h e r  l a t e  today, it is  about t h r e e  minutes a f t e r  s ix and i f  
t h e r e  i s n ' t  any ob j ec t i on  from anyone, w e  w i l l  adjourn t h i s  hear ing  
today. Thank you very  much. 

- - 
The hear ing  was adjourned a t  6:.00 P. M. 
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