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INTRODUCTION 

While se rv ing  on t h e  US Navy’s Sanguine Study Commission i n  
1973, I was provided wi th  s c i e n t i f i c  i n fo rma t ion  t h a t  i n d i c a t e d  
a p o t e n t i a l  h e a l t h  problem a s s o c i a t e d  wi th  t h e  e l ec t romagne t i c  
f i e l d s  from u l t r a - h i g h  v o l t a g e  power l ines  (HVPLs). Since the  
in fo rma t ion  was not  c l a s s i f i e d ,  and s i n c e  t h e  New York S t a t e  
Publ ic  S e r v i c e  Commission (PSC) was then  cons ide r ing  a r eques t  
from t h e  s ta te  owned u t i l i t y  f o r  approval  of such a l i n e ,  I 
n o t i f i e d  t h e  PSC of t h i s  i n fo rma t ion  and r e f e r r e d  them t o  the  
Navy. The Navy r e fused  t o  provide  t h i s  d a t a  and  t h e  PSC 
r eques t ed  my a s s o c i a t e ,  D r .  Andrew Efarino, and myself t o  s e r v e  
as e x p e r t  w i tnes ses  i n  p u b l i c  hea r ings  on t h i s  ques t ion .  The 
h e a r i n g s  began i n  1976 and i n  t h e i r  course  I sugges ted  t h a t  no 
such l i n e s  be b u i l t  u n t i l  a s c i e n t i f i c  s tudy  was done t o  
confirm o r  deny the  presumptive r i s k  to  t h e  human popu la t ion ,  
and t o  q u a n t i t a t e  i t .  The s tudy  was purposed t o  run  f o r  f i v e  
y e a r s ,  be funded wi th  a minimum of one m i l l i o n  d o l l a r s  per  y e a r ,  
and be performed under t h e  d i r e c t i o n  of an independent e n t i t y  
such  as the  Department of Heal th  and overseen by a panel of 
o u t s i d e  e x p e r t s .  These sugges t ions  were u l t i m a t e l y  accepted  by 

LA r e p o r t  of t he  s c i e n t i f i c  adv i so ry  panel  t o  t h e  New York State 
Power Lines  P r o j e c t ,  i s sued  J u l y  1, 1987. 
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104 BECKER 

t h e  PSC a n d ,  a f t e r  l e g a l  c h a l l e n g e s  from t h e  u t i l i t i e s  and o t h e r  
d e l a y s ,  t h e  s t u d y  a c t u a l l y  began i n  1981. T h i s  a r t i c l e  i s  a 
rev iew of t h e  f i n a l  r e p o r t  of t h e  s t u d y  ( R e p o r t ) .  The f u l l  
s t o r y  of t h e  p u b l i c  h e a r i n g s  may be found e l s e w h e r e  (1,2).  

From i t s  i n c e p t i o n ,  t h e  s t u d y  was f lawed i n  a number of 
ways. The u t i l i t y  companies  t h a t  funded t h e  p r o j e c t  assumed an 
u n a n t i c i p a t e d  l e v e l  of c o n t r o l  o v e r  t h e  program. I t  was e v i d e n t  
from the  b e g i n n i n g  t h a t  t h e  p e r s o n s  i n  a d m i n i s t r a t i v e  c o n t r o l  
had a p r e c o n c e i v e d  b i a s  t h a t  b i o l o g i c a l  e f f e c t s  c o u l d  not  o c c u r ,  
and t h a t  no h e a l t h  problems would be found.  R a t h e r  t h a n  fund 

r e s e a r c h  p r o j e c t s  t o  d e t e r m i n e  t h e  l e v e l  of a c t u a l  h e a l t h  
h a z a r d s ,  p r o j e c t s  t h a t  e s s e n t i a l l y  r e d u p l i c a t e d  e x i s t i n g  s c i e n -  
t i f i c  work were funded .  A s  a r e s u l t ,  w h i l e  t h e  e x i s t e n c e  of 
major  b i o l o g i c a l  e f f e c t s  were s u b s t a n t i a t e d ,  we  are s t i l l  u n a b l e  
t o  p r o v i d e  a n  a c c u r a t e  r i s k  a s s e s s m e n t  r e g a r d i n g  t h e  e l e c t r o -  
magnet ic  f i e l d s  t o  which a m a j o r i t y  of Uni ted  S t a t e s  c i t i z e n s  
are exposed .  

THE NEW YORK REPORT 

The Report  p r e s e n t s  t h e  a d m i n i s t r a t i v e  and o p e r a t i o n a l  
d e t a i l s  of t h e  program, t h e  r e s u l t s  of  t h e  s p e c i f i c  r e s e a r c h  
p r o j e c t s  d i r e c t l y  f u n d e d ,  and r e v i e w s  of t h e  s c i e n t i f i c  l i t e r a -  
t u r e  on t h e  s u b j e c t .  U n f o r t u n a t e l y ,  t h e  Repor t  i s  n e i t h e r  a 
comple te  nor  an u n b i a s e d  s c i e n t i f i c  document. While  t h e  recom- 
mendat ions f o r  f u r t h e r  r e s e a r c h  are a d e q u a t e ,  t h e  f a i l u r e  t o  

p r o p e r l y  q u a n t i t a t e  t h e  h e a l t h  h a z a r d s  t o  t h e  human p o p u l a t i o n  
p r e v e n t s  any a s s e s s m e n t  of t h e  p r e s e n t  r i s k .  The recommendat ion 
t h a t  f u r t h e r  r e s e a r c h  be conducted  by a f e d e r a l  agency  "which is 
c r e d i b l e  by v i r t u e  of  be ing  c l e a r l y  i n d e p e n d e n t  of  p a r t i s a n  
i n f l u e n c e "  n e g l e c t s  t h e  p a s t  r e c o r d  of f e d e r a l  a c t i o n s  in t h i s  
matter . 

The Report  d e m o n s t r a t e s  t h e  same c h a r a c t e r i s t i c s  as  many 
p r e v i o u s  r e p o r t s  on t h e  s u b j e c t .  

A )  S t u d i e s  showing p o s i t i v e  b i o e f f e c t s  Were s u b j e c t e d  t o  a 

much more r i g o r o u s  r e q u i r e m e n t  f o r  s c i e n t i f i c  v a l i d i t y  t h a n  were 
n e g a t i v e  r e p o r t s ,  which were o f t e n  a c c e p t e d  a t  f a c e  v a l u e .  

B )  S t a t e m e n t s  made a b o u t  p o s i t i v e  r e p o r t s  were f r e q u e n t l y  
m i s l e a d i n g  and a p p a r e n t l y  d e l i b e r a t e l y  d e s i g n e d  t o  cast  doubt  
upon t h e  s c i e n t i f i c  v a l i d i t y  of t h e s e  r e p o r t s .  
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COMMENT ON NEW YORK STUDY 105 

C )  Negat ive r e p o r t s  t h a t  had no s c i e n t i f i c  r e l a t i o n s h i p  o r  
a p p l i c a b i l i t y  t o  t h e  q u e s t i o n  of t he  s a f e t y  of 60-Hz f i e l d s  were 
quoted  in suppor t  of t he  o v e r a l l  c o n t e n t i o n  t h a t  n e g l i g i b l e  
hazards  e x i s t .  

D) The Report  inc luded  reviews of t h e  p e r t i n e n t  s c i e n t i f i c  
l i t e r a t u r e ,  but  s u b s t a n t i v e  and i n p o r t a n t  p o s i t i v e  s c i e n t i f i c  
r e p o r t s  were omi t ted  from mention. For example, t he  r e p o r t  by 
Liboff  e t  a l .  ( 3 ) ,  i n d i c a t i n g  a d i r e c t  r e l a t i o n s h i p  between low 
s t r e n g t h  ELF-VLF magnet ic  f i e l d s  and DNA s y n t h e s i s ,  w a s  not 
r e fe renced .  

E )  Recent p o s i t i v e  r e p o r t s  of importance were not noted i n  
f a v o r  of n o t i n g  p r i o r ,  less p o s i t i v e  o r  p r e l i m i n a r y  r e p o r t s  from 
the  same p r o j e c t  even though t h e  more complete  r e p o r t  was i s sued  
p r i o r  t o  the  comple t ion  of t h e  New York s tudy .  

F)  The Report does not c o n t a i n  the  a c t u a l  f i n a l  r e p o r t s  or  
a b s t r a c t s  t he reo f  from any of t h e  p r o j e c t  d i r e c t o r s  suppor ted  by 
t h e  s tudy .  Each r e p o r t  is f i l t e r e d  through whoever au thored  and 
r e v i s e d  t h e  Report .  

G )  Impor tan t  d e t a i l s  of p r o j e c t s  such a s  type of f i e l d ,  
i n t e n s i t y  and d u r a t i o n  of exposure  were omi t ted  from t h e  Report .  

H) The Report c o n t a i n s  many s t a t e m e n t s  amounting t o  a c t u a l  
d i s t o r t i o n s  of  f a c t  t h a t  appear  des igned  t o  i n f l u e n c e  t h e  
op in ion  of t he  r eade r  in f avor  of a n e g l i g i b l e  hazard.  For  
example, 

- Page 1, "Most of the  r e s e a r c h  s t u d i e s  r epor t ed  no e f f e c t s  
of concern .  Of t h e  few e f f e c t s ,  some war ran t  f u r t h e r  cons ide ra -  
t i o n .  No e f f e c t s  were found on r ep roduc t ion ,  growth o r  develop- 
ment." Many r e s e a r c h e r s  who have fo l lowed t h i s  s tudy  and are 
f a m i l i a r  wi th  the  a d d i t i o n a l  s c i e n t i f i c  l i t e r a t u r e  a v a i l a b l e  
s e r i o u s l y  q u e s t i o n  t h i s  e n t i r e  s t a t emen t .  

- Page 4 ( i n  d i s c u s s i n g  Win te r ' s  r e s u l t  w i th  cancer  c e l l s ) ,  
"Even i f  t h i s  o b s e r v a t i o n  were confirmed,  however, e x t r a p o l a t i o n  
t o  the  behavior  of cance r  ce l l s  in humans i s  not  j u s t i f i e d  
because behavior  of ce l l s  i n  s o f t  a g a r  i s  not  p r e d i c t i v e  of 
t h e i r  behavior  in t h e  whole organism. Fur thermore ,  t h e r e  i s  no 
b a s i s  t o  e x t r a p o l a t e  between growth of c e l l s  which a r e  a l r e a d y  
mal ignant  and i n i t i a t i o n  of promotion of cancer  in t h e  whole 
organism."  Desp i t e  t he  awkward wording t h e  i n t e n t  of t h e  s t a t e -  
ment i s  c l e a r  -- W i n t e r ' s  o b s e r v a t i o n  i s  of no concern  whether 
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106 BECKER 

whether  i t  i s  r e p l i c a t e d  o r  n o t .  It  a p p e a r s  s e l f - e v i d e n t  t h a t  
any a g e n t  t h a t  i n c r e a s e s  t h e  growth r a t e  o r  m a l i g n a n t  c h a r a c t e r -  
i s t i c s  of c a n c e r  c e l l s  & v i t r o  may have t h e  same e f f e c t  
i n  v i v o .  One s i m p l y  cannot  know u n t i l  one does  t h e  exper iment  
i n  a s c i e n t i f i c a l l y  v a l i d  f a s h i o n .  

The second s e n t e n c e ,  i n  p a r t i c u l a r ,  i s  p a t e n t l y  i n c o r r e c t .  
"Promotion of c a n c e r "  means a n  i n c r e a s e  i n  t h e  growth  ra te  of an 
a l r e a d y  e s t a b l i s h e d  c a n c e r  w i t h  accompanying g r e a t e r  d i f f i c u l t y  
i n  t r e a t m e n t  and a n  a c c e l e r a t e d  c l i n i c a l  c o u r s e .  In o r d e r  t o  
"promote" c a n c e r ,  one mst s t a r t  w i t h  c a n c e r  c e l l s .  W i n t e r ' s  
(and o t h e r  w o r k e r s ' )  d a t a  c l e a r l y  i n d i c a t e d  a n  i n c r e a s e d  r a t e  of 
growth  of m a l i g n a n t  ce l l s  when exposed t o  such  f i e l d s .  

- Page 10, "The v a r i e t y  of b e h a v i o r a l  and nervous  sys tem 
e f f e c t s  may not  c o n s t i t u t e  a major  h a z a r d  b e c a u s e  n o s t  a p p e a r  t o  
be r e v e r s i b l e ,  bu t  t h e y  may impact  t e m p o r a r i l y  on human func-  
t i o n . "  The s t a t e m e n t  o b v i o u s l y  n e g l e c t s  t h e  e f f e c t  of c o n t i n u -  
ous  r e s i d e n t i a l  e x p o s u r e  which s h o u l d  have been t h e  pr imary  
o b j e c t i v e  of t h e  s t u d y .  P e r s o n s  so exposed have l i t t l e ,  i f  any ,  
chance  of r e v e r s a l  of t h e  e f f e c t  u n l i k e  t h e  l a b o r a t o r y  a n i m a l s  
exposed f o r  a f i n i t e  t i m e .  It i s  n o t e w o r t h y  t h a t  s e v e r a l  
p r o j e c t s  s u p p o r t e d  by t h e  program i d e n t i f i e d  n e u r a l  sys tem 
e f f e c t s  of impor tance  which,  i f  c o n t i n u e d ,  would i n d i c a t e  m j o r  
h e a l t h  e f f e c t s .  

- Page 5 4 ,  " I f  damage is shown i n  l a b o r a t o r y  s t u d i e s  of 
exposed c e l l s  in t i s s u e  c u l t u r e ,  i t  does  n o t  n e c e s s a r i l y  mean 
t h a t  exposed humans w i l l  a l s o  show e v i d e n c e  of chromosomal 
damage. It would mean t h a t  f u r t h e r  s t u d i e s  on whole organisms 
a r e  needed.  C o n v e r s e l y ,  i f  no chromosomal damage i s  d e t e c t e d  
i n  v i t r o  t h e s e  r e s u l t s  are  r e a s s u r i n g . "  

- Page 56,  " E f f e c t s  on i s o l a t e d  DNA were not pursued  
because  E L F  f i e l d s  are  n o t  e x p e c t e d  t o  produce enough e n e r g y  t o  
b r e a k  DNA bonds and even i f  DNA damage o c c u r r e d ,  t h e r e  are 
i n t e r p r e t i v e  d i f f i c u l t i e s  i n  e x t r a p o l a t i n g  t o  human h e a l t h  
h a z a r d s . "  The i m p l i c a t i o n  is c l e a r  t h a t  such s t u d i e s  do not 
mean a n y t h i n g  w h e t h e r  t h e y  are  p o s i t i v e  o r  n e g a t i v e .  T h i s  is  
c l e a r l y  a s c i e n t i f i c a l l y  u n t e n a b l e  p o s i t i o n .  The i n s e r t i o n  of 
such  s t a t e m e n t s  i n t o  a p u r p o r t e d  unbiased  r e p o r t  r a i s e s  s e r i o u s  
q u e s t i o n s .  

- Page 66, " I n  summary, proof  of human f e t a l  e f f e c t s  of  
e l e c t r i c  o r  magnet ic  f i e l d s  d o e s  not  e x i s t  2nd such  e f f e c t s  are 

-- 

-- 
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COMMENT ON NEW YORK STUDY 107 

u n l i k e l y ,  based upon what i n fo rma t ion  i s  a v a i l a b l e  from s t u d i e s  
of non-human organisms, and from knowledge of t h e  mechanisms of 
a c t i n  of e s t a b l i s h e d  t e r a t o g e n s .  There a r e  no s t anda rd  epidem- 
i o l o g i c  i n v e s t i g a t i o n s  of t he  e f f e c t s  of e l ec t romagne t i c  f i e l d s  
on f e r t i l i t y  and b i r t h  d e f e c t s .  The few s t u d i e s  pu rpor t ing  t o  
examine t h e s e  ques t ions  show no convinc ing  d e l i t e r i o u s  a s soc ia -  
t i o n  wi th  exposure.  Indeed it would be d i f f i c u l t  t o  conduct 
a p p r o p r i a t e  ep idemio log ica l  s t u d i e s  which would answer t h i s  
q u e s t i o n  because of t h e  very  l a r g e  samples t h a t  would need t o  be 
s t u d i e d .  C l e a r l y  de f ined  endpo in t s  would have t o  be determined 
i n  s t anda rd  f a s h i o n  t o  remove b i a s .  Such s t u d i e s ,  i f  done 
p r o p e r l y ,  are u n l i k e l y  t o  be in fo rma t ive  g iven  t h e  d i f f i c u l t i e s  
of o b t a i n i n g  ' c o n t r o l s '  f r e e  of exposure in a modern popu la t ion ,  
o r  of e s t i m a t i n g  dose." The f i r s t  sen tence  is t r u e  as w r i t t e n ,  
however, i t  depends upon one ' s  d e f i n i t i o n  of proof ,  and f u r r h e r  
i t  ignores  the  f a c t  t h a t  such ev idence  does e x i s t  i n  both the  
human popu la t ion  and i n  l a b o r a t o r y  animals.  Seve ra l  s t u d i e s  
i n d i c a t e  t h a t  such exposure a p p a r e n t l y  produces some g e n e t i c  
a l t e r a t i o n s  which then  r e s u l t  i n  developmental  d e f e c t s  i n  subse- 
quent  gene ra t ions .  In t he  second sen tence ,  t he  word "s tandard"  
i s  unusual and i t s  exac t  meaning i n  t h e  con tex t  of t h e  paragraph  
i s  obscure.  In t h e  t h i r d  sen tence  the  t r u t h  depends aga in  upon 
the  d e f i n i t i o n  of "convincing".  Again t h e  s c i e n t i f i c  l i t e r a t u r e  
i s  ignored and the  r eade r  i s  provided only  wi th  t h e  opin ion  of 
whomever wrote  t h e  sen tence .  The f o u r t h  sen tence  i s  a l s o  " t r u e "  
but  imp l i e s  t h a t  i t  would be " imposs ib le"  t o  conduct an  adequate  
ep idemio log ica l  s tudy  because of t he  popu la t ion  s ize  involved .  
The f i n a l  s en tence  impl i e s  t h a t  even i f  such a s tudy  was done i t  
would not be " informat ive" .  Again, t h e  Report imp l i e s  t h a t  such 
s t u d i e s  would be of no consequence whether they  were p o s i t i v e  o r  
nega t ive .  Most independent s c i e n t i s t s  knowledgeable i n  t h e  
f i e l d  would cha l l enge  both s t a t emen t s .  T h i s  is a poor excuse 
f o r  t h e  f a i l u r e  of t he  program t o  perform an  adequate  p rospec t -  
i v e  s tudy .  The s t r o n g  b i a s  towards downplaying the  p o t e n t i a l  
hazards  i s  c l e a r l y  ev iden t  i n  t h e  e n t i r e  paragraph. Such 
s t a t emen t s  have no p l ace  in a purpor ted  s c i e n t i f i c  document. 

The Report i s  not s c i e n t i f i c  and i t  shows a c l e a r  and 
unmis takable  b i a s  i n  the  d i r e c t i o n  of minimizing the  r e a l  r i s k s  
t h a t  were i d e n t i f i e d  by the  p r o j e c t  i t s e l f ,  o r  which were e x t a n t  
i n  the  s c i e n t i f i c  l i t e r a t u r e .  One can only i n t e r p r e t  t he  Report 
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108 BECKER 

a s  an a t t e m p t  t o  i n f l u e n c e  p u b l i c  o p i n i o n  i n  f a v o r  of t h e  
i n d u s t r y  c o n t i n u i n g  and expanding  i t s  o p e r a t i o n s  w h i l e  "s tudy-  
ing" f u r t h e r  t h e  " p o t e n t i a l  r i s k s " .  F u r t h e r ,  t h e  n a t u r e  of t h e  
Report  i s s u e d  c a s t s  s e r i o u s  doubt  upon t h e  i n t e g r i t y  of t h e  
p r o j e c t  i t s e l f .  While t h e  R e p o r t  c l e a r l y  s t a t e s  t h a t  "The 
c h a p t e r s  of t h i s  f i n a l  r e p o r t  were p r e p a r e d  by i n d i v i d u a l  P a n e l  
members i n  t h e i r  areas of e x p e r t i s e ,  and reviewed and r e v i s e d  by 
t h e  e n t i r e  P a n e l " ,  t h e  u n i f o r m  b i a s  n o t e d  above would seem t o  
i n d i c a t e  t h a t  r e v i s i o n  by a few i n d i v i d u a l s  was e x t e n s i v e ,  o r ,  
f a r  less l i k e l y ,  t h a t  a l l  p a n e l  members s h a r e d  t h e  same view- 
p o i n t .  

PANEL MEMBERSHIP AND ACTIONS 

The Report  s t a t e s  t h a t  t h e  p a n e l  members were s e l e c t e d  f o r  
t h e i r  " o u t s t a n d i n g  r e p u t a t i o n s "  and " p r o f e s s i o n a l  e x p e r t i s e " .  A 
b r i e f  rev iew of t h e  p a n e l  members and t h e  two s p e c i f i c a l l y  
s e l e c t e d  c o n s u l t a n t s  ( T r e n t  and B u i c k )  who rev iewed t h a t  p a r t  of 
W i n t e r ' s  p r o j e c t  performed " o u t s i d e  of h i s  c o n t r a c t u a l  work- 
scope" ,  i n d i c a t e d  t h a t  of t h e s e  10 i n d i v i d u a l s  o n l y  3 ( A l b e r t ,  
Yarron and S h e l a n s k i )  were l i s t e d  i n  American Men and Women of 
S c i e n c e ,  and none were l i s t e d  i n  t h e  l a t e s t  b i b l i o g r a p h i c  d a t a  
base, Who's Who i n  F r o n t i e r  S c i e n c e  and Technology.  Under t h e  
g u i s e  of i m p a r t i a l i t y ,  no s c i e n t i s t s  who h e l d  t h e  p o s i t i o n  t h a t  
h e a l t h  e f f e c t s  were p o s s i b l e  were i n c l u d e d  on t h e  p a n e l .  

The Repor t  a l s o  i n d i c a t e s  t h e  r e s p o n s i b i l i t i e s  of t h e  p a n e l  
t o  o v e r s e e  t h e  p r o g r e s s  of each  of t h e  c o n t r a c t o r s ,  i n  p a r t i c u -  
l a r  " P a n e l  members were e x p e c t e d  t o  f o l l o w  t h e  a s s i g n e d  p r o j e c t s  
c l o s e l y ,  t o  p a r t i c i p a t e  i n  s i t e  v i s i t s  as o f t e n  as needed and t o  
r e q u e s t  c o n s u l t a n t  a s s i s t a n c e  as needed."  Rough c a l c u l a t i o n s  
b a s e d  upon t h e  d a t a  provided  a r e  i n t e r e s t i n g .  Of t h e  t o t a l  
number of "man-vis i t s"  t o  c o n t r a c t o r s '  l a b o r a t o r i e s ,  more t h a n  
t w i c e  as rrany v i s i t s  were done by non-members t h a n  by Panel  
members. F u r t h e r ,  t h e  d i v i s i o n  of t h i s  r e s p o n s i b i l i t y  among 
P a n e l  members was non-uniform,  w i t h  o n l y  3 members (Marron,  
> f a r t i n  and ? i l b e r t )  p e r f o r m i n g  a p p r o x i m a t e l y  57% of  t h e  t o t a l  
niimber of s i t e  v i s i t s  and w i t h  one member, Marron, p e r f o r m i n g  
a p p r o x i m a t e l y  2 7 %  of  t h e  t o t a l  Panel  member s i t e  v i s i t s .  One 
P a n e l  member, Wolpow, a p p a r e n t l y  p e r f o r r e d  o n l y  one s i t e  v i s i t  
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d u r i n g  t h e  e n t i r e  p r o j e c t  and Carpenter  ( d i r e c t o r  of t he  
p r o j e c t )  a p p a r e n t l y  made only  one s i t e  v i s i t .  

CRITIQUE OF PROJECTS FUNDED 

P r o j e c t s  funded by the  program were i n  t h e  na tu re  of 
confirming p r i o r  s t u d i e s  i n d i c a t i n g  t h a t  e l ec t romagne t i c  f i e l d s  
had b i o e f f e c t s ,  r a t h e r  than  being designed t o  de te rmine  the  
e x t e n t  of t h e i r  r i s k  t o  t h e  human popula t ion .  The b i a s  of t he  
program is ev iden t  from the  s ta tement  i n  the  r e p o r t ,  "A review 
of t h e  l i t e r a t u r e  e x i s t i n g  i n  1981 on g e n e t i c ,  chromosomal, 
t e r a t o g e n i c  and r ep roduc t ive  e f f e c t s  of 60 Hz e l e c t r i c  and 
magnetic f i e l d s  revea led  no u n a s s a i l a b l e  proof of i nduc t ion  of 
t h e s e  types  of b i o l o g i c a l  damage ." This  f a l l a c y  of r e q u i r i n g  
" u n a s s a i l a b l e  proof" i s  we l l  addressed  by a r ecen t  e d i t o r i a l  
( 4 ) .  "Science  i s  a hard t a skmas te r ,  and, i n  the  l i g h t  of mount- 
i ng  ev idence  t h a t  sugges t ions  of t o x i c i t y  a r e  f o r  t h e  most p a r t  
u l t i m a t e l y  confirmed by pa ins t ak ing  s c i e n t i f i c  i n q u i r y ,  perhaps 
i t  is  t i m e  t o  reexamine whether s c i e n t i f i c  s t anda rds  of proof of 
c a u s a l i t y  -- and wa i t ing  f o r  t h e  bodies t o  f a l l  -- ought not t o  
g ive  way t o  more p reven t ive  h e a l t h  p o l i c i e s  t h a t  a r e  s a t i s f i e d  
by more r e a l i s t i c  convent ions  and t h a t  l ead  t o  a c t i o n  sooner." 

The s c i e n t i f i c  l i t e r a t u r e  on b i o e f f e c t s  was comple te ly  
reviewed i n  1977 ( 5 ) .  This  paper i nc ludes  reviews of 1 2 2  c i t a -  
t i o n s  a v a i l a b l e  a t  t h a t  time, and numerous o t h e r  r e p o r t s  were 
pub l i shed  between 1977 and the  s t a r t  of the  program i n  1981. 
S c i e n t i f i c a l l y ,  t h e  problem was not one of "a re  t h e r e  b i o e f f e c t s  
of such f i e l d s ? " ,  but r a t h e r  "what a r e  the  h e a l t h  hazards  
a s s o c i a t e d  wi th  t h e i r  exposure?" .  The panel  chose t o  answer a 
q u e s t i o n  t h a t  a l r eady  had been answered r a t h e r  than the  one 
posed du r ing  t h e  hea r ings .  

The funds and time a v a i l a b l e  t o  t h e  pane l  were nwre than  
adequate t o  suppor t  a f u l l  s c a l e ,  p rospec t ive  ep idemio log ica l  
s tudy  of popu la t ions  exposed a long  the  r o u t e s  of HVPLs. '&en 
asked why t h i s  was not done, Dr. David Axelrod, Commissioner of 
Hea l th ,  S t a t e  of New York, answered t h a t  t he  popu la t ion  group i n  
Kew York exposed t o  HVPLs was too  smal l  t o  suppor t  such a s tudy  
( 6 ) .  However, a t  the  t ime,  t h e r e  were s e v e r a l  thousand mi l e s  of 
such l i n e s  o p e r a t i n g  i n  the  Mid-West. Furthermore,  s i n c e  i t  was 
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n o t  t h e  s p e c i f i c  HVPLs t h e m s e l v e s  t h a t  was i n  q u e s t i o n ,  b u t  t h e  
e l e c t r o m a g n e t i c  f i e l d  e m i t t e d  by them, many t h o u s a n d s  of miles 
of 345-kV HVPLs p r o d u c i n g  a n  i d e n t i c a l  f i e l d  were a v a i l a b l e  
w i t h i n  t h e  S t a t e .  The p a n e l  was under  no c o n s t r a i n t s  t o  u s e  
o n l y  New York S ta te  r e s i d e n t s ,  and in f a c t ,  one e p i d e m i o l o g i c a l  
s t u d y  funded by t h e  p a n e l  ( a  r e p l i c a t i o n  of W e r t h e i m e r ' s  s t u d y )  
was performed i n  Colorado .  It is i n t e r e s t i n g  t o  s p e c u l a t e  why a 
r e p e a t  of W e r t h e i m e r ' s  s t u d y  was done a t  a c o s t  of $355,905 
(Wertheimer d i d  h e r  s t u d y  w i t h  b a s i c a l l y  no s u p p o r t ) ,  r a t h e r  
t h a n  t o  fund an a d e q u a t e  p r o s p e c t i v e  s t u d y .  

A t  t h e  time t h e  s t u d y  was begun t h e r e  were v a l i d  c o n c e r n s  
e x p r e s s e d  o v e r  t h e  p o t e n t i a l  of f i e l d  e x p o s u r e  c a u s i n g  o r  
promot ing  t h e  growth  of c a n c e r  c e l l s .  In a d d i t i o n  t o  Wert- 
he imer  ' s  e p i d e m i o l o g i c a l  s t u d y  p u b l i s h e d  i n  1979,  s e v e r a l  o t h e r  
p e r t i n e n t  s t u d i e s  were p u b l i s h e d .  Fukada e t  a l .  ( 7 )  r e p o r t e d  a 
200% i n c r e a s e  i n  growth ra te  of n u r i n e  o s t e o s a r c o m a  exposed t o  
low- leve l  d i r e c t  c u r r e n t .  Becker (8)  r e p o r t e d  a 300% i n c r e a s e d  
growth of human f i b r o s a r c o m a  under  t h e  same c o n d i t i o n s .  L i b o f f  
( 9 )  r e p o r t e d  t h a t  ELF m a g n e t i c  f i e l d s  s t i m u l a t e d  DNA s y n t h e s i s  
i n  normal human ce l l s .  Akamine (10,ll) r e p o r t e d  t h a t  e l e c t r o -  
magnet ic  f i e l d s  a t  100 Hz produced a 100% i n c r e a s e  i n  ra te  of 
growth and i n c r e a s e  i n  m a l i g n a n t  c h a r a c t e r i s t i c s  of embryonal 
carcinoma ce l l s .  C o n s i d e r i n g  t h e  f a c t  t h a t  t i s s u e  c u l t u r e  of 
human c a n c e r  ce l l s  was a w e l l  e s t a b l i s h e d  t e c h n i q u e ,  and t h a t  
such  c u l t u r e s  c a n  be e a s i l y  and c h e a p l y  exposed  t o  c o n t r o l l e d  
60-Hz f i e l d s ,  t h e  f a i l u r e  of t h e  p a n e l  t o  e s t a b l i s h  and fund 
such  s t u d i e s  i s  h i g h l y  q u e s t i o n a b l e .  When one of t h e  c o n t r a c t -  
o r s  ( W i n t e r s )  d i d  such a s t u d y  by "piggy-backing" i t  on h i s  
o r i g i n a l l y  funded s t u d y  and announced a marked enhancement of 
c a n c e r  c e l l  g rowth ,  t h e  p a n e l  responded by a t t e m p t i n g  t o  d i s -  
c r e d i t  t h e  s t u d y .  

REPRODUCTION AND DEVELOPMENT STUDIES 

The program s u p p o r t e d  two i n  v i t r o  and one i n  v i v o  s t u d y .  
The Repor t  p r o v i d e s  no d e t a i l s  of any of t h e s e  s t u d i e s  o t h e r  
t h a n  t o  s t a t e  t h a t  t h e y  were n e g a t i v e .  No e f f e c t s  on chromo- 
somes and no e f f e c t s  on c e l l  c y c l e  time were r e p o r t e d .  One 
s t u d y  i n  which a n i m a l s  were exposed  f o r  s e v e r a l  g e n e r a t i o n s  
r e v e a l e d  no e f f e c t s  on growth  o r  development .  We are provided  
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with  t h e  endpo in t s  used i n  a n a l y s i s  i n  t h i s  s tudy ;  frequency of 
dominant l e t h a l  gene muta t ions ,  l i t t e r  s i z e s ,  p o s t n a t a l  weights ,  
and induc t ion  of r e c e s s i v e  l e t h a l  muta t ions  on t h e  X chromosome 
a s  i n f e r r e d  by sex - ra t io  d e v i a t i o n s .  No anatomica l  d i s s e c t i o n s  
were performed, and t h e  inc idence  of non- le tha l  developmental  o r  
g e n e t i c  d e f e c t s  i s  not known and was appa ren t ly  not s tud ied .  

I n  t h e  c a s e  of c e l l u l a r  e f f e c t s ,  such as chromosomal o r  
c e l l - c y c l e  time, no l i t e r a t u r e  review w a s  inc luded  t o  provide  
an  idea  of t h e  r e l a t i o n s h i p  of t h e s e  nega t ive  r e p o r t s  t o  t h e  
r e s t  of t he  s c i e n t i f i c  l i t e r a t u r e .  Th i s  is i n t e r e s t i n g  i n  view 
of t h e  f a c t  t h a t  a number of s i g n i f i c a n t  r e p o r t s  were a v a i l -  
a b l e .  Goodman (12,13) r epor t ed  s i g n i f i c a n t  e f f e c t s  on DNA-RNA 
a c t i v i t y  and d ' h b r o s i o  ( 1 4 )  r e p o r t e d  s i g n i f i c a n t  chromosomal 
a b n o r m a l i t i e s .  In a l a t t e r  s e c t i o n  d i s c u s s i n g  chromosomal 
a b n o r m a l i t i e s  r epor t ed  i n  o c c u p a t i o n a l l y  exposed humans, a most 
s i g n i f i c a n t  paper,  by Nordenson (15) is  not mentioned. In t h i s  
s t u d y  Nordenson r e p o r t e d  t h a t  p e r i p h e r a l  lymphocytes from 
e l e c t r i c  swi tchyard  workers demonstrated s i g n i f i c a n t l y  more 
chromosomal a b n o r m a l i t i e s  than  c o n t r o l s .  I n  r ega rd  t o  c e l l  
c y c l e  time a number of s i g n i f i c a n t  r e p o r t s  were not mentioned. 
Akamine (11) repor t ed  promotion of t h e  growth r a t e  and enhance- 
ment of malignant c h a r a c t e r i s t i c s  of embryonal carcinoma c e l l s ,  
and Liboff ( 3 )  r epor t ed  i n c r e a s e d  DNA s y n t h e s i s  i n  human f i b r o -  
b l a s t s .  The r e l a t i o n s h i p  between induced chromosomal abnormali-  
t ies  and cancer  has l a t e l y  become a s i g n i f i c a n t  q u e s t i o n  ( 1 6 ) .  
This  f a i l u r e  t o  adequate ly  review t h e  l i t e r a t u r e  i n  regard to  
c e l l u l a r  e f f e c t s  of time va ry ing  e l ec t romagne t i c  f i e l d s ,  p a r t i c -  
u l a r l y  chromosomal e f f e c t s  and cyc le  k i n e t i c s ,  i s  inexcusable .  

The l i t e r a t u r e  review of growth and development i n  g e n e r a l  
i s  i n d i c a t i v e  of t he  b i a s  throughout t h e  r e p o r t .  For example, 
on page 58, t he  r e p o r t s  of Marino e t  a l .  (17,18) were i n c o r r e c t -  
l y  r e p o r t e d ,  "body weights were a l s o  measured but no c o n s i s t e n t  
e f f e c t s  were found." The r e p o r t  by Marino c l e a r l y  i n d i c a t e s  
t h a t  body weights  of both male and female an imals  were s i g n i f i -  
c a n t l y  depressed  i n  both  the  f i r s t  and second g e n e r a t i o n  i n  both 
t h e  h o r i z o n t a l  and t h e  v e r t i c a l  f i e l d s .  In  t h e  t h i r d  g e n e r a t i o n  
only  t h e  male body weights  were s i g n i f i c a n t l y  reduced i n  only  
t h e  v e r t i c a l  f i e l d s .  The re fo re ,  of 1 2  endpo in t s ,  9 were found 
t o  be s t a t i s t i c a l l y  s i g n i f i c a n t  wi th  a l l  i n d i c a t i n g  lower 
weights .  If one d e f i n e s  " c o n s i s t e n t "  w i th  "always" o r  " in  a l l  
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c a s e s ”  t h e n  t h e  s t a t e m e n t  i n  the r e p o r t  i s  t r u e .  However, i n  
s c i e n t i f i c  r e s e a r c h  on l i v i n g  sys tems t h e  i n n a t e  v a r i a b i l i t y  of 
such systems is assumed t o  m i t i g a t e  a g a i n s t  s u c h  d e f i n i t i o n s .  
I n  f a c t ,  r e p o r t s  c l a i m i n g  a b s o l u t e  c o n s i s t e n c y  a r e  a lways  viewed 
w i t h  s k e p t i c i s m .  The r e p o r t  a l s o  s ta tes  t h a t  M a r i n o ‘ s  r e s u l t s  
have n o t  been c o n f i r m e d ;  t h i s  i s  i n c o r r e c t .  Noval e t  a l . ,  work- 
i n g  i n  a Savy s u p p o r t e d  p r o j e c t  r e p o r t e d  s i m i l a r  e f f e c t s  w i t h  
even  lower i n t e n s i t y  f i e l d s  ( 1 9 ) .  A p a p e r  by Mathewson (20) 
c l a i m s  t o  have rcade no such  o b s e r v a t i o n .  However, when t h e  
?lathewson r e p o r t  i s  a n a l y z e d  i t  is a p p a r e n t  t h a t  t h e  ci rcum- 
s t a n c e s  were not  similar t o  N o v a l ’ s  s t u d y  and i n  a c t u a l i t y ,  
Mathewson can  be c o n s i d e r e d  t o  c o n f i r m  Noval ( 5 ) .  The l i s t i n g  
of s c i e n t i f i c  r e p o r t s  t h a t  c o n t r a d i c t  Marino e t  a l .  c o n t a i n s  a 
c i t a t i o n  f o r  Konerman and Flonig, who “found no d e v e l o p m e n t a l  
e f f e c t s  i n  r a t s  exposed  t o  f i e l d s . ”  In  f a c t  Konerman and Monig 
( 2 1 )  examined t h e  p o s s i b l e  e f f e c t s  of XMX imaging on p r e g n a n t  
mice.  S i n c e  n e i t h e r  ELF f r e q u e n c i e s ,  n o r  50-60 Hz f i e l d s  are 
used i n  h i ,  t h i s  r e p o r t  has  a b s o l u t e l y  no r e l a t i o n s h i p  t o  t h e  
q u e s t i o n  of d e v e l o p m e n t a l  e f f e c t s  o f  60-Hz f i e l d s .  The r e a d e r  
s h o u l d  n o t e  t h a t  t h e  wording i n  t h e  r e p o r t  i s  c o r r e c t  a s  i t  
s t a n d s ,  but can  o n l y  be a s c r i b e d  t o  a d e l i b e r a t e  a t t e m p t  t o  m i s -  
Lead t h e  r e a d e r .  

The r e p o r t  d i s c u s s e s  t h e  E a t t e l l e  s t u d y  ( a n  a m b i t i o u s ,  
m u l t i - g e n e r a t i o n ,  m u l t i - y e a r ,  m u l t i - d o l l a r  mammalian s t u d y  
des igned  t o  “ r e p l i c a t e ”  t h e  Xar ino  s t u d y )  in one p a r a g r a p h  o n l y  
t e n  l i n e s  long .  I t  a l s o  i n c o r r e c t l y  r e p o r t s  t h e  f i n d i n g s  a s  “ a n  
i n c r e s e d  i n c i d e n c e  of f e t a l  m a l f o r m a t i o n s  i n  t h e  second but  n o t  
i n  t h e  t h i r d  g e n e r a t i o n ”  w i t h  t h e  i m p l i c a t i o n  t h a t  m a l f o r m a t i o n s  
o c c u r r e d  i n  o n l y  one of t h r e e  g e n e r a t i o n s .  In  f a c t  t h e y  o c c u r r -  
ed  i n  two of t h r e e  g e n e r a t i o n s .  F u r t h e r ,  t h e  r e p o r t ,  a p p a r e n t l y  
q u o t i n g  from a B a t t e l l e  r e p o r t ,  s t a t e s ,  “ t h e  change i n  i n c i d e n c e  
o f  m a l f o r m a t i o n s  between g e n e r a t i o n s  make i t  i m p o s s i b l e  t o  
u n e q u i v o c a l l y  c o n c l u d e  t h a t  t h e r e  w a s  a c a u s e - a n d - e f f e c t  
r e l a t i o n s h i p . ”  Again ,  t h e  r e p o r t  i s  g u i l t y  of s e l e c t i v e  quota-  
t i o n  -- t h e  l a t e s t  p u b l i s h e d  r e p o r t  ( 2 2 )  c o n t a i n s  t h e  i d e n t i c a l  
q u o t e  but  i t  is preceded  by t h e  s t a t e m e n t ,  “There  a p p e a r s  t o  be 
an a s s o c i a t i o n  between t h e  c h r o n i c  e x p o s u r e  to  a s t r o n g  e l ec t r i c  
f i e l d  and d e v e l o p m e n t a l  e f f e c t s  in swine .”  The a v e r a g e  r e a d e r  
no t  h a v i n g  access t o  t h e  o r i g i n a l  d a t a  would c o n c l u d e  from the 
R e p o r t ‘ s  rev iew of t h i s  i m p o r t a n t  s t u d y  t h a t  it was e s s e n t i a l l y  
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The Repor t ' s  hand l ing  of t h i s  ma t t e r  is not  on ly  
f i c  and non-fac tua l ,  but e g r e g i o u s l y  mis leading  as 

F i n a l l y ,  t h e  Report devotes  e x a c t l y  the  same amount of 
space  t o  a d e s t r u c t i v e  review of a s i n g l e  paper by Cameron (23)  
on t h e  development of f i s h  eggs i n  a 60-Hz f i e l d .  It would 
appear  obvious t h a t  t h e  two p r o j e c t s  a r e  i n  no way of e q u i v a l e n t  
importance and one can on ly  q u e s t i o n  the  i n t e n t  of t he  pane l  
r e p o r t ' s  t r ea tmen t  o f  t h i s  matter. While o t h e r  reviews of t he  
l i t e r a t u r e  on growth and development in t h e  Report may be 
sub jec t ed  t o  the  same c r i t i c i s m s  ( p a r t i c u l a r l y  t h e  t r ea tmen t  of 
Delgado's work),  t hese  comments should s u f f i c e  t o  i n d i c a t e  the  
d e f e c t s  i n  t h i s  p o r t i o n  of t h e  r e p o r t .  

CANCER 

The Report devotes  fou r  and a h a l f  pages t o  a d i s c u s s i o n  of 
t h e  work by P h i l l i p s  and Winters.  The d i s c u s s i o n  c e n t e r s  about 
t h e  c l o n o g e n i c i t y  (an  expres s ion  of t he  growth r a t e )  of t he  
c e l l s ,  and a t t e m p t s  t o  d i s c r e d i t  t h e i r  work. I n  s e v e r a l  
i n s t a n c e s  c la ims  were made t h a t  t h e  d a t a  lacked s i g n i f i c a n c e ,  
t h a t  on ly  a few exper iments  were p o s i t i v e ,  t h a t  t h e r e  was g r e a t  
experiment-to-experiment v a r i a b i l i t y ,  t h a t  t h i s  might be 
a t t r i b u t a b l e  t o  " l ack  of r i g i d  q u a l i t y  c o n t r o l " ,  and t h a t  t h e  
o r i g i n  of the c e l l s  was unknown. These s t a t emen t s  may be r e f u t -  
ed by anyone who t akes  t h e  t i n e  t o  read t h e  publ i shed  works. 
!Jhile two of the  t h r e e  papers  publ i shed  a r e  l i s t e d  i n  t h e  b i b l i -  
ography of t h e  Report ,  the  wording and s t a t emen t s  in t he  Report 
bea r  l i t t l e  r e l a t i o n s h i p  t o  them. The data presented  i n  these  
pape r s  c l e a r l y  i n d i c a t e s  t h a t  t h e  human tumor c e l l  l i n e s  used 
(which were obta ined  from t h e  ATCC) demonstrated s i g n i f i c a n t  
i n c r e a s e s  i n  colony format ion  fo l lowing  exposure t o  magnetic 
f i e l d s  a l o n e  or i n  combination wi th  e lectr ic  f i e l d s ,  and t h a t  
t h i s  obse rva t ion  was r e p l i c a b l e .  The r e p o r t  t o t a l l y  ignores  
s e v e r a l  o t h e r  extremely impor tan t  obse rva t ions .  F i r s t ,  t h a t  a 
s i n g l e  24-hour exposure r e s u l t e d  in appa ren t ly  a permanent 
a l t e r a t i o n  i n  t h e  cel ls ,  wi th  t h e  inc reased  c l o n o g e n i c i t y  s t i l l  
be ing  evidenced months later a f t e r  such exposure.  Second, t h a t  
such exposure a l t e r e d  t h e  expres s ion  of t r a n s f e r r i n  r e c e p t o r s  on 
t h e  c e l l s  such t h a t  t h e  t o t a l  number of t h e s e  r e c e p t o r s  was 
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e q u a l  t o  o r  exceeded  t h e  t h e o r e t i c a l  l i m i t i n g  number. The 
i m p o r t a n c e  of t h i s  l a t t e r  f i n d i n g  i s  e v i d e n c e d  by t h e  work of 
L a r r i c k  and C r e s s w e l l  ( 2 4 , 2 5 )  which r e p o r t e d  a r e l a t i o n s h i p  
between such  r e c e p t o r s  and t h e  r a t e  of growth of t h e  c a n c e r  c e l l  
and even t h e  c l i n i c a l  outcome. The Report  d o e s  n o t  even l i s t  
P h i l l i p s '  l a t e s t  paper  ( 2 6 )  which r e p o r t e d  a d e c r e a s e  i n  t h e  
a b i l i t y  of NK c e l l s  t o  l y s e  t h e  tumor c e l l s  t h a t  had been 
exposed t o  t h e  f i e l d s .  F u r t h e r ,  while e x t e n s i v e  u s e  i s  made of 
t h e  r e p o r t s  by t h e  P a n e l ' s  " o u t s i d e  e x p e r t s " ,  t h e r e  i s  no 
mention of Dr. W i n t e r s '  v i g o r o u s  r e f u t a t i o n  of them which was 
s e n t  t o  t h e  p a n e l .  F i n a l l y ,  much i s  made of t h e  f a i l u r e  of 
Cohen and Hamburger t o  r e p l i c a t e  t h e s e  o b s e r v a t i o n s .  It is  
a p p a r e n t  from t h e  r e p o r t  i t s e l f  t h a t  t h e  e x p e r i m e n t s  were n o t  
i d e n t i c a l  t o  t h o s e  done by P h i l l i p s  and W i n t e r s .  The Report  
i g n o r e s  t h e  r e p o r t  by Akamine ( l l ) ,  which conf i rmed t h e  growth 
e f f e c t s  of W i n t e r s  and P h i l l i p s ,  u s i n g  a d i f f e r e n t  c a n c e r  c e l l  
l i n e .  

In summary, t h e  Repor t  f o c u s e d  on o n l y  one f i n d i n g ,  t h e  
i n c r e a s e d  c l o n o g e n i c i t y  of t h e  exposed c e l l s ,  and a t t e m p t e d  t o  
d i s c r e d i t  i t  w i t h  f a l l a c i o u s  r e a s o n i n g .  The o t h e r  f i n d i n g s ,  of 
e q u a l  o r  even g r e a t e r  i m p o r t a n c e ,  were not  even ment ioned .  I n  
my o p i n i o n  t h i s  " rev iew" of P h i l l i p s  and W i n t e r s  work by t h e  
Panel  r e p r e s e n t s  an i n e x c u s a b l e  b r e a c h  of s c i e n t i f i c  p r i n c i p l e s ,  
and can o n l y  be viewed a s  an example of s c i e n t i f i c  d i s i n f o r m a -  
t i o n .  

V i r t u a l l y  a l l  of t h e  Repor t  may be c r i t i c i z e d  on t h e  same 
b a s i s .  

RECOMMENDATIONS 

The r e p o r t  c o n t a i n e d  6 recommendat ions f o r  f u r t h e r  
r e s e a r c h .  The m a j o r i t y  were d i r e c t e d  towards d e t e r m i n i n g  mech- 
an isms of a c t i o n ,  t h r e s h o l d s  of e f f e c t s  and r e p l i c a t i n g  some 
p r e s e n t  s t u d i e s .  R e p l i c a t i o n  o r  e x t e n s i o n  of v i t r o  and 
i n  v i v o  promot ion  of c a n c e r  i s  notewor thy  by i t s  a b s e n c e .  A 

recommendat ion f o r  t h e  development  of an imal  models  f o r  " f i e l d  
induced  c a r c i n o g e n e s i s "  is mentioned b u t  i t  n e g l e c t s  t o  s p e c i f y  
c h r o n i c  e x p o s u r e .  I n  p r a c t i c a l  terms, t h e  promot ion  of c a n c e r  
may be c o n s i d e r e d  more i m p o r t a n t  t h a n  t h e  i n d u c t i o n  of c a n c e r  i n  
view of t h e  m u l t i p l e  c a r c i n o g e n i c  f a c t o r s  a l r e a d y  p r e s e n t  i n  t h e  

-- 
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environment.  The on ly  recommendation f o r  ep idemio log ica l  s tudy  
i s ,  a p p a r e n t l y ,  f o r  f u r t h e r  r e p l i c a t i o n  of t h e  same type of 
s t u d y  as p r e v i o u s l y  r epor t ed .  There i s  no mention of a l a r g e  
s c a l e ,  p r o s p e c t i v e  ep idemio log ica l  s tudy  ( d e a l i n g  wi th  growth, 
development and n e u r o l o g i c a l  e f f e c t s  i n  a d d i t i o n  t o  cancer  i n c i -  
dence and c h a r a c t e r i s t i c s )  on the  very  l a r g e  popula t ion  group 
p r e s e n t l y  exposed t o  HVPLs i n  t h i s  count ry .  It must be noted 
t h a t  many people  are p r e s e n t l y  exposed, under r e s i d e n t i a l  
c i r cums tances ,  t o  60-Hz f i e l d s  w i t h i n  t h e  f i e l d  d e n s i t i e s  
r e p o r t e d  by Wertheimer and confirmed by S a v i t z  t o  be r e l a t e d  t o  
ch i ldhood cancer .  There i s  no recommendation f o r  reducing  t h e  
p r e s e n t  exposure of t h i s  popu la t ion  group, nor i s  t h e r e  any 
recommendation f o r  m i t i g a t i n g  f u r t h e r  expans ion  of HVTLs o r  
o t h e r  f a c i l i t i e s  which w i l l  r e s u l t  i n  t h e  exposure of a d d i t i o n a l  
s i g n i f i c a n t  popu la t ion  groups.  There is no recommendation f o r  
f u r t h e r  e v a l u a t i o n  of e f f e c t s  upon growth and development 
d e s p i t e  t h e  s i g n i f i c a n t  f i n d i n g s  r e p o r t e d  from t h e  Battelle 
s tudy .  F i n a l l y ,  t h e  recommendation was made t h a t  f u r t h e r  
r e s e a r c h  be t h e  r e s p o n s i b i l i t y  of some f e d e r a l  agency wi th  no 
t i es  t o  p a r t i e s  of i n t e r e s t .  Th i s  l a t t e r  i gnores  t h e  r eco rd  of 
p r i o r  a c t i o n s  taken  by f e d e r a l  agenc ie s  i n  t h i s  r ega rd .  While 
concerned wi th  exposure t o  microwave r a d i a t i o n ,  t h e  a c t  i ons  
t aken  by s e v e r a l  such agenc ie s  i n  t h e  s i t u a t i o n  i n  Vernon, New 
J e r s e y  is i n s t r u c t i v e  ( 2 7 ) .  

The Report i s  not  a s c i e n t i f i c a l l y  v a l i d  document, bu t  
r a t h e r  appears  t o  be an  example of s c i e n t i f i c  d i s i n f o r m a t i o n  
des igned  t o  i n f l u e n c e  p u b l i c  op in ion  towards t h e  b e l i e f  t h a t  
few, i f  any, hazards  e x i s t  and t h a t  t h e  only  s t e p s  necessary  a r e  
f u r t h e r  s t u d i e s .  It i s  t h i s  r ev iewer ’ s  op in ion  t h a t  ev idence  
f o r  s i g n i f i c a n t  hazards  to  major segments of t h e  popu la t ion  has 
been i d e n t i f i e d  by both t h e  New York s tudy  and o t h e r  i n v e s t i g a t -  
o r s ,  and t h a t  whi le  f u r t h e r  s tudy  is d e f i n i t e l y  r equ i r ed ,  i t  
must be aimed p r i m a r i l y  a t  e l u c i d a t i n g  t h e  l e v e l  of r i s k  t o  t h e  
g e n e r a l  popula t ion .  It is  impera t ive  t h a t  t h i s  s t e p  be t aken  as 

soon as p o s s i b l e ,  and t h a t  f i n a l  r i s k - b e n e f i t  de t e rmina t ions  be 
made by the  popu la t ion  a t  r i s k ,  r a t h e r  than  by eng inee r s ,  t he  
u t i l i t i e s  themselves,  o r  agenc ie s  of t h e  F e d e r a l  Government t h a t  
are p a r t i e s  of i n t e r e s t .  
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